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ABSTRACT

The- history of the Mexican mineral industry is 
reviewed and the organization of present day mineral enter
prises is examined as a prelude to an investigation of the 
status of MexicoTs lead and zinc industry.

Economic and statistical analytical approaches have 
been used to determine for the probable immediate future 
prospects of this industry.

It was found that the industry has been subjected to 
stormy domestic and foreign influences which tend fco re
strain its normal development. Among these are:
A. The numerous and onerous taxes on production, export, 

dividends, equipment imports, etc., which act to 
increase the direct cost of production and marketing, 
damage the competitive position of Mexican metals, and 
discourage exploration and development.

B. Artificial restraints on the normal flow of exports of 
Mexican lead and zinc, suerpr--as United States import 
quotas, Sales from stockpiles, European Economic

iii
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Community External- Tariff policy, etc.
Although recent legislation has reduced the impact 

of Mexican taxation affecting' the mineral industry and the 
United States import quotas have been removed, the adverse 
effects of these measures are still apparent in the ab
sence of new development and production. This study indi
cates that unless the rate at which new deposits are being 
found and brought into production is increased, MexicoTs 
lead production will continue to decline and her zinc 
production will increase only very slightly within the 
next'five years.

iv
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INTRODUCTION

Mexico, a country that has experienced economic 
influences -under many different groups and countries, is 
passing through a period of development and industrializa
tion which may signify the end of the historical poverty 
that has prevailed in the country.

A very important factor in the development of any 
country is the mining industry. The Mexican mining indus
try produces a wide variety of metals and non-metallic 
minerals among which lead and zinc represent one-third of 
the total value.

The objectives of this thesis are: (1 ) to interpret 
the economic history of Mexico in terms of institutional 
theory; (2) to develop a representative picture of the 
Mexican lead-zinc industry and its operation during the 
period 1950 through 1966; (3) to determine the internal and 
external factors that have influenced its development; and 
(4) to determine by economic and statistical approaches the 
future for the industry.

1
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This study indicates that in Mexico, unless new 
deposits are found and exploited, lead production will con
tinue to decline and that zinc production will • slightly 
increase within the immediate future. The study also indi
cates that in general the World lead-zinc industry is in a 
critical situation that can be remedied only by lead and 
zinc producers taking co-ordinated long-range steps to eli
minate the individual protective measures now in effect and 
by increasing the demand for the metals through development 
of new applications.
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EVOLUTION OF THE ECONOMIC SYSTEM TO 1360

This chapter represents an effort to sketch the econo
mic history of Mexico and to interpret that history in the 
light of the institutional theory. The. argument presented 
involves an approach which has already become the concern of 
some of the most constructive of the Latin American econo
mists. For example, someone at the Economic Commission for 
Latin America wrote recently:. fTWhat has to be done is to 
overcome the ideological poverty that prevails in our coun
tries ... the traditional propensity is to introduce from 
abroad nostrums that are largely alien to the real require
ments of Latin America situation.u 1/

r r  United Nations, 1963, Towards a dynamic development policy 
for Latin America: New York, p. If._____________________ ___

Analytical Model
Institutional Theory

It is risky to attempt to fit the history of a society 
representing a substantial segment of mankind into a simple

3
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model. And yet a degree of understanding of that society 
may be gained by making the effort-even if one is not 
entirely satisfied with the result in the end. The simpli
fied theoretical model will almost certainly not succeed in 
explaining all aspects of a complicated and disparate cul
ture. But if the model is reasonably satisfactory, it 
should explain a good deal.

In the pages which follow, then, effort will be made 
to interpret the economic history of Mexico in terms of 
institutional theory. '

The institutional theory may be summarized in the fol
lowing manner. Economic progress is conditioned by:

(1) The static resistance to change, and specially to 
the assimilation of new technology, which exists because of 
the institutional organization of society.

(2) The dynamic forces inherent in the process of 
■accumulation of technical knowledge.

(3 ) The appropriateness of the available raw material 
resources to the state of technical knowledge.

The accumulation of technical knowledge is the great 
dynamic force in economic progress. To say that the accumu
lation of technical knowledge is a dynamic force is to say 
that it goes on as a continuous process because of its own 
inner logic. It does not need to be motivated by .outside 
forces such as the profit motive. One bit of new knowledge
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leads to another. But the tempo of assimilation of the new 
technology by the economy is controlled by the flexibility 
of the institutional order prevailing in that economy. The 
understanding as to why one institutional order or one soci
ety is. more resistant to the assimilation of new technology 
than is another provides the basic explanation as to why 
some countries are developing more rapidly than are others.

One might say that the chief economic development plan
ning problem is to create the institutional conditions which, 
will permit technical knowledge to be assimilated. For the 
most part it involves the weakening of some already existing 
institutional arrangements. As for the technical knowledge 
itself, it may be generated internally or it may be obtained 
from abroad. The immigration of technical knowledge can make 
a major contribution to development in Mexico and Latin 
American countries. But for this to happen the institutional 
orders in these countries must permit the reception and.use 
of the knowledge. ??The rapid assimilation of technology en
tails new patterns of living and new attitudes of mind.” 2j

2/~United Nations, 1963~i Towards a dynamic development policy 
for Latin America: New York, p. 1 4._______________________

The Variability of the System.
The institutional theory attempts to explain.how social
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and economic changes evolve over time. But at any given 
stage in historical evolution there is the additional ques
tion as to whether the system "works." A society certainly 
needs to "work," but it also needs to do something more.

A society, then, to operate satisfactorily needs both 
to be dynamic, in. the .sense of ..having a flexible institution
al order that permits the assimilation of new technology, 
and to be viable, in the sense that it does not break down 
in the course of performing its day-to-day chores.

Preconquest
Institutions

The advanced Indian empires of pre-Spanish times (the 
Aztec, Maya, Chibcha, and Inca) were possessed until 1500, 
each, of an indigeneous and reasonably coherent economic 
system. This system provided a code to live by, which was 
at least intelligible to the people living under it. The 
individual knew and understood his position and what he 
could, or could not, do about it.

On the political side, the system was an absolutism 
involving regimentation from above. There was a highly 
developed hierarchical organization in which a predominantly 
agricultural society was organized under the control of priest 
and warrior classes. But the hierarchical arrangements seem 
to have been.fairly coherent and understandable so far as the
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bulk of the population was concerned. On the economic side, 
it involved a type of communism. In general, in those 
Indian -empires the village land was held in common. It was 
worked sometimes in common and sometimes in small plots.

There may have been exploitation of Indian villagers 
by the priesthood and warrior classes.. In Mexico the Aztecs, 
who seem to have been a minority group of the Nahuatl back
ground, had been exploiting assorted other tribes on the cen
tral plateau for a century or two before the Spaniards came.

The institutional- arrangement seems to have been indig
enous and reasonably workable during the period before 1500. 
But to say that they thus met the conditions necessary for 
viability is not to claim that they met all the conditions to 
ensure a pleasant way of life.

'Technology
Before 1500 most of the area that was to become Mexico 

was inhabited by Indian tribes in the hunting and fishing 
stages of development,

There was, however, a very considerable degree of tech
nical advance in the Aztec civilization in the central 
plateau of Mexico and in the Maya of Guatemala and Yucatan. 
These societies were based on sedentary agriculture. They 
did not understand the use of the wheel but they had calendars 
which seem to have represented at least as sophisticated an
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understanding of astronomy as did the calendar in use at 
that time in western Europe.

At all events, the Indian military technology could, 
not match gunpowder, the blunderbuss, and the horse. Tech
nological inferiorit3r, not the legend- of the white god. re
turning from the East, cost the Indians of Mexico their 
independence.

The Colonial Period
Technology

The Spanish conquered Mexico because they had a mili
tarily .superior technology. They brought horses, as well as 
cattle, swine, sheep, mules, and chickens. They brought 
fruit, sugar, cotton, and coffee, items which were later to 
become extremely important in Mexico. Most important of all, 
they brought the wheel.

Initially also, the Spaniards introduced the manufac
turing of wool, cotton, and leather goods. They introduced 
ironworking. They established a tile-manufacturing industry- 
at Puebla, blanketmaking at Saltillo, lacquer work at 
Patzcuaro, and gold, and silver filigree work.

But they also brought a set of institutional arrange
ments that subsequently inhibited the growth of these early • 
industries and even resulted in an effort to eliminate some 
of them. Technical progress lagged in Mexico for.the next
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four hundred years.
*

Institutions
The Spaniards came following 1492, and imposed an 

alien culture on what remained.a predominantly Indian popu
lation. In contrast, the area that was to become the United 
States did not have the problem of absorbing an alien cul
ture because most of the population was immigrant. The 
Anglo-Americans brought with them a culture to which they 
were reasonably well adjusted. But such was not the case 
for the Indian-mestizo population of Mexico.

The Spaniards brought with them from western Europe 
the economic system, mercantilism, and the logical method, 
Scholasticism and they imposed these systems on a population 
whose experience provided little basis for assimilating 
them. 3/

3~/ Tfeimcanti 1 isrn. A system involving close governmental reg
ulation of production and commerce in an effort to build up 
national power. It was thought that an export trade balance 
and an Inflow of gold would contribute to this purpose. 
Scholasticism. This was the philosophical system of Thomas 
Aquinas (1225-7 4)* It has played an important role in the 
dogma of the Catholic Church. At the heart of the system is 
the Syllogistic logic, a system of reasoning which analyzes 
a problem in the pattern: thesis-antithesis-synthesis or



major-premise— minor-premise~-conclusion„ The conclusion 
necessarily follows from the premises. An example is: All
the dogs are black; this thing is a dog; therefore it is 
black. In general, the major premises used in Scholastic 
arguments were assumed rather than being derived from obser
vation or experimentation. The deductive method involved in 
the syllogistic logic is in contrast to the inductive method 
(or scientific approach of Francis Bacon)._________________

Scholasticism
The deductive method of Scholasticism tended to 

to inhibit scholars from engaging in the fields of research 
and experimentation. It was thought that fundamental prin
ciples were identified by revelation or insight, not by 
experimentation. In imposing such restraints on the schol
ars in the newly acquired colonies, Spain went so far as to 
prohibit anyone in the New World from publishing or selling 
books written on matters of concern to the Indies. Such 
restrictions certainly operated in Mexico as a major re
straint on technical progress during the seventeenth and 
eighteenth centuries, when the development of the scientific 
method in England was setting the stage for the Industrial 
Revolution in northern Europe.

Mercantilism
Spain, as was also true for the other great em

pires of those years, desired colonies in order that they
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might obtain the precious metals from them. From the pro
duction of precious metals, the Crown received typically a 
fifth of the revenue and the adventurers kept the rest. 
Subsistence agriculture was permitted but beyond mining and 
agriculture, Spain discouraged the economic development of 
the . colonies. * It was.thought best that they have little 
industry. They would then be more profitable markets for 
the products of the mother country.

There were two chief aspects of the mercantilistic 
system of controls: (1) trade regulation and (2) industriali
zation policy.

(1 ) Trade Regulation. The broad outlines of the mercan
tilistic trade policy are well known. Since it was difficult 
to control innumerable ships sailing to and from innumerable 
harbors, that difficulty was met by specifying a small num
ber of harbors which must be used and by making the ships 
sail together in great fleets at rare intervals. The ports 
of Spain that came to serve the New World trade were Cadiz 
and Seville. The ports in the New World were Havana, Vera- 
Cruz, Porto Bello, and Cartagena. Large fleets sailed be
tween these ports and Spain. There is ample evidence that 
this system had a throttling influence on trade. How could 
that help be true, since goods from the Philippines, in one 
galleon per year, came to Acapulco in Mexico, went overland 
to Veracruz and then proceeded by fleet to Spain. Whether
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or not this system meant any real protection, even from the 
pirates, is open to question. If captured, the fleet was a 
major prize.

The English had begun to undermine this tight system of 
trade control before the end of the colonial period. In 
1713, at the close of the war of the Spanish Succession, the 
English could send one ship per year into the Porto Bello 
and the Veracruz trades and also could sell Negro slaves in 
Spanish America. The one ship came to serve as a smuggling 
base and was repeatedly reloaded by other English ships. To 
this practice the colonists gave tacit consent, for they de
sired' to augment the insufficient quantity of goods provided 
'by the annual fleets, and they desired to sell to other than 
Spanish merchants, if that could be done with greater profit. 
Despite these minor breaches, however, the system of trade 
controls was the dominating economic fact of these times.
And' Spain was intent on maintaining that system as best as 
it could.

(2 ) Industrialization Policy. Wherever the interests 
of local industry or agriculture in the New World crossed 
the industry or agriculture in Spain, the New World indus
try was doomed for trouble. In those cases, the home govern
ment was not only in a position' to enact legislation bene
ficial to the ’’peninsular” interests, but consistently did 
so. In various colonies at various times, there were many
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examples of such practices. The raising of grapes in the 
New World, might lead to a wine-making industry that would 
compete with that in Spain, so the raising of grapes in the 
New World was prohibited. On other occasions, olive groves 
were destroyed and the textile and leather industries were 
burdened with restrictions. Those efforts reached a peak 
in a comprehensive attempt to abolish the textile industry 
in Spanish America.

The motive for this activity was simple, although not 
particularly commendable. Spanish producers desired to make 
as much profit as they could; therefore, they suppressed 
competition whenever possible. Spanish producers were in a 
better position for influencing the king of Spain than were 
the producers in the New World. Consequently, the royal 
decrees tended to favor Spanish producers at the expense 
of the New World producers. 4/

4/ This' hype of exploitation was not a unique vice of the 
Iberians. The English applied a similar system in their 
relations with their colonies--such as the thirteen in North 
America. To speak even more broadly, nations in general have 
tended to put such methods into effect when and where they 
could.

Spanish Law
Spanish law, heavily influenced by canon law, was



transferred virtually intact to become the legal system of 
Spanish America. The impact was all pervasive. But it 
should be particularly noted that it influenced the nature 
of titles to minerals. Minerals in the ground were' owned ) 
by the state rather than by the surface owner. Private j" 
mining companies, then, would have to obtain concessions ) 
permitting them to operate from the government rather thanf 
from the surface owner.

Many laws brought from Spain, such as the price-control 
laws, were intended by the Crown to protect the Indians and 
the people generally. Effort was made to regulate wages and 
conditions of labor in- the interest of the Indian. The 
guild system, a relic of medieval Europe, found a place in 
some of the craft industries of the New World. Its pater
nalistic structure was also designed to provide some protec
tion for labor. But generally their ignorance of these 
institutional arrangements prevented the Indians from taking 
advantage of them.

Land Tenure and Forced Labor
Individual conquerors received great tracts of 

land to exploit much as they chose; and the crown also gave 
them ,rin trust” the Indians who lived on the land. "To you 
are entrusted the Indians, and they are to be instructed in 
the precepts of the Holy Catholic faith.” A moral responsi
bility toward the Indians was thus expressed in the grant--
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however badly the Indians may have been treated in specific 
cases, especially in the mines where they were forced into 
•virtual slavery.

About 1720 the encomienda system, as such, was \ 
abolished, and land titles assumed more nearly their modern-! 
form. Emphasis was on the ownership of the land rather than/ 
being centred on the relations with the Indian. Leverage ! 
over the Indians was maintained by the system of debt peon-J 
age.

Evaluation.
Indian discontent with these arrangements during the 

colonial period led to some incidents. But the incomprehen
sibility of the system is probably an important part of the 
explanation of the low efficacy of the Indians in either 
’resisting the system or adjusting to it.

The Independence Period
By 1$00 Mexico was ripe for revolt and it was, anyway, 

the fashion to rebel, following the United States and French 
revolutions. But what do you do when revolting against some
thing you do not understand? Perhaps you are likely to turn 
to something else you do not understand but which is osten
sibly the opposite of the thing rejected. At any rate,
Mexico embraced the political ideas of the French revolution 
and the economic ideas of Adam Smith, both something else
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than indigeneous, home-grown-to-the-culture phenomena in 
Mexico. The free trade idea of Adam Smith was an appealing 
.contrast to the restrictive practices of mercantilism, as 
was the concept of competitive free private enterprise.

But the group that dominated MexicoTs society after 
independence had been gained was not the Indian but rather 
the Creole. The people who understood something of the 
system against which they were fighting were in the position 
to supplant it. Thus the Creole took power from the Span-  ̂
iard and the Indian remained an outsider in the land of his (

J
ancestors.

Institutions
Political Democracy and the Rights of Man

The leaders of the independence movement made 
much of the principle that they were fighting for political 
democracy and rights of man against tyranny and kings.. But, 
as it turned out, neither the Indian masses nor their new 
leaders, the Creoles, had much conception as to what was re
quired to make a political democracy work so as to protect 
the individual in his' rights. Political chaos and the fail
ure to establish democracy was characteristic of nineteenth- 
century Mexico.

Land Tenure
Initially in Mexico the independence movement
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involved a mass Indian revolt in an effort to get the land) 
back. But when the independence was consummated in the > 
early 1$2 0Ts it was the Creoles (and the Church) who had I 
the land.

In the early independence period, the Creoles and 
the Indians could agree on one thing; opposition to land- 
holding (in large scale) by the Catholic Church. In fact, 
between 1750 and 1$60 considerable effective action was 
taken in Mexico against the power position of the Church. 
Even before independence was obtained in many parts of 
Latin America, the Jesuits had been expelled. A fanatic 
movement against the position of the Church occurred in the 
1$5 0rs in Mexico. It was called the Reform. But the result 
was merely that the Creoles, and the rising mestizo class, 
got the land. And the Indians were increasingly dispossesed 

' Laissez Faire and Free Trade
■ It is not difficult to see why there was a tremen

dous pressure in Mexico for a change by 1$0 0. The Creoles 
had had just enough contact with the English and Dutch to 
know that better, cheaper, and more abundant merchandise 
could be obtained from them than from Spain and Portugal. 
Also, they knew that other countries represented a more 
profitable market for the products of Mexico than Spain--if 
only the system of prohibitions could be broken down.

Adam Smith in England in "The Wealth of Nations”
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(1776) had, by argument, apparently devastated the mercan- 
tilistic position. The new school of economics emphasized 
the general gain that accrues as a result of greater trade 
freedom accompanied by geographical specialization. Smith 
also advocated laissez faire, a concept referring to inde
pendence of privace business from governmental regulation 
and control.

Technology
There was little or no scientific progress in Mexico "j

Yduring the nineteenth century. The institutional arrange- j 
ments did. not provide a welcoming environment and the con
sequent technological weakness of the society provided much 
of the explanation of the influence of foreigners and of 
foreign .investments and of the political weakness of the 
region relative to western Europe.

Evaluation
To the Indian, she Creoles, following iSlO, had little 

to offer except their own supremacy in the place of the 
supremacy of the Spaniards. But the economic philosophy 
was still alien and incomprehensible so far as the indige
nous population was concerned. And the Creoles had no moreJ 
interest in instructing the Indians than the Spaniards had 
had before them.

Even if there had not been political chaos in Mexico in
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the first half of the nineteenth century, it is doubtful 
that a competitive laissez faire economic system would 
have been sufficiently comprehensible to the bulk of the 
Mexican population to operate as a viable system. At all 
events, there was during those years in Mexico a non-compre- 
hensible economic system accompanied by considerable politi
cal and economic confusion.
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EVOLUTION OF THE ECONOMIC SYSTEM SINCE i860 

The Late Nineteenth Century

Institutions
Positivism

By the latter part of the nineteenth century, 
there was a practically effective regime in Mexico. And this 
regime was attempting to assimilate yet another alien ideol
ogy, the positivism of a Frenchman, Auguste Comte.

Comte believed that human thinking, was evolving 
into a positive or scientific stage. Positivism involves 
observation and experience as the basis of the logical pro
cess, rather than deductive logic in the manner of Scholasti
cism. It is thus oriented to scientific method and inductive 
logic.

The Mexican positivists observed that life was 
better, in terms of the possession of material goods, in 
western Europe and in the United States than it was in Mexico. 
These observations led them to favor industrialization for 
Mexico. And to implement the industrialization they favored 
the importation of foreign capital. They had observed, th ;

20



they thought, that capital accumulation was the basis for 
the strength and prosperity of the Western civilisation. 
Therefore, they encouraged the migration of capital to j 
Mexico by all possible means. j

Idealism
By 1900 there was a strong reaction against Posi

tivism. The reactionary movement has been called Idealism.
A conflict of opposing ideologies may lead to pro

gress, but the conflict of Positivism with Idealism did not.
Because they were searching for a mystical ideal, 

such writers have been prone to criticize capitalism and 
United States society on the grounds that they have been 
based on the pursuit of material gain. The crass, crude, 
materialistic culture of the United States, where the pro
duction of goods by the brute machine was emphasized, repre
sented a culture to be spurned by one searching after the 
"ideal.TT

It was natural that this group of writers should 
attack the manifestations of foreign, capitalistic imperial
ism which was an. important influence in Mexico by the close 
of the nineteenth century. The strong-arm tactics, sometimes 
used by foreign capital, provided a basis for such a denun
ciation and it became popular to denounce Tio Sam and his 
"big stick."

As a result of such attitudes, the Idealist school



of philosophy, which had little indeed to contribute to the

ential position in Mexico which was to a large measure both 
jealous of and dominated by foreign capital.

It is one of the great tragedies of the Mexican
culture that tlie Positivists, the group which to some ex
tent was earnestly trying to advance the well-being of the

CLoa-J-

still remained nonunderstanding outsiders in the land of 
their ancestors. They could scarcely understand what this 
succession of alien ideologies had meant to them. No doubt, 
they understood certain things all too well. For example, 
the loss of the communal land to the landlords was something 
of which the Indians generally were sullenly resentful. But 
most of the rest of what was happening to them in the social 
and economic sphere must have been quite beyond their compre
hension .

genuine improvement of the region, came to.occupy an influ-

region, became associated with foreign imperialism and that
/

As of 1910, the Indian and mestizo in Mexico

Systems of Land Tenure
The pittance of -agricultural land which is so 'important 

as a source of sustenance in Mexico, and from which half of



the population derives its livelihood, by 1910 had come to 
'be owned'under several different systems of landholding:
(1) the latifundio, (2) community holding, (3) small indivi 
dual properties, and (4) land colonization projects. 

(1) The latifundio is the large estate. It is called 
hacienda. By 1*910 it was the predominant type of landholding 
in Mexico. One estimate had it that in that year, $34 hacen- 
dados owned two-thirds of the country.

Despite the fact that land was owned in large units, 
the hacienda system was- characterized by the subsistence 
farming in small plots. The hacendado assigned, plots of a 
very few acres to individual persons, who then farmed them 
with primitive methods and no fertilizer.

The peon was bound to the hacienda by the system of ~\
peonage which centered on the procedures of the hacienda /
store. In pre-1910 Mexico, so long as a peon was in debt V>
to the hacendado, he could not leave the hacienda, and his f
chance of getting out'of debt was almost nonexistent. Peons J/
who attempted to run away from work in the mines were fre
quently caught and brought back by force, the federal police 
being used for this purpose.

(2) By 1910 the community type of landholding, which 
had dominated Aztec Mexico, was almost nonexisting. Only in 
remote mountain regions, where the soil was likely to be 
rocky and unproductive, did communal landholding villages
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remain.
(3) Small individual holdings, called ranchos in 

Mexico, have continued to play a minor role in the Mexican 
landholding scheme of things.

(4) Sporadically, great hopes have been placed in the 
possibilities offered by colonization projects, either for 
resettling farmers working plots that are too small or for 
attracting groups of immigrants. Great areas of unused 
national domain, baldios, have been the object of such
eff ort s .

The Mexican Revolution
Since 1910 there have been indications that a great 

change is occuring in Mexico. The first major manifestation 
of this was the Mexican Revolution. It began as a spontan
eous, indigenous movement, being directed primarily against 
the hacendados and foreign investors. This revolutionary 
movement, unlike the Marxist and the fascist, has been ec
lectic. It has drawn its doctrines from many different 
sources as it has needed them. Much of the strength of the 
movement would seem to lie in the circumstance that it has 
been indigenous and eclectic.

Among the eclectic elements in the process are the 
following:

(1) The idea of the communal landholding village, which



T-1147 25
came to be called the e.jido, was derived from the Aztec dia
lect .

(2) From the Spanish law was drawn the idea that the 
government is the owner of the minerals in the ground. In 
Article 27 of the Constitution of 1917, the Mexican govern
ment reclaimed the ownership of such minerals, which had 
largely passed to foreign control as a result of special 
legislation during the Diaz period.

(3) From Marxian Socialism has been drawn the idea of 
a class struggle and much socialistic jargon.

(4) From progressive education, influenced by John . 
Dewey in the United States, has come much of the inspira
tion for reform of the Mexican education system.

(5) In the best positivist tradition, the attempt to 
industrialize has become a major facet of the program.

(6) From the new cosmopolitan profession of economic 
development planners, Mexico has acquired a respect for 
such planning.

But more important than any one of these derived doc
trines is the fusion of doctrines itself.

In recent decades, economic development in Mexico has j 
been the most rapid in Latin America. This is what the in- j 
stitutional theory would indicate should be the case. The 
revolution destroyed or undermined the influence of many-of 
the long-established institutions and gave development a
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chance such as it has not had in several of the countries 
which have remained dominated by the hacendado class.

Land Reform
At this point it may well be desirable to say some

thing more about the land reform in Mexico. Land redistri
bution procedures were formalized in Article 27 of the Con
stitution of 1917. Provision was made for (a) the reposses
sion of land "illegally" acquired by the hacendados and its 
return to the Indian villages from which it has been taken;
(b) the expropriation of land (with the promise of compensa
tion} from the haciendas and the giving of such land to the 
Indian villages having need of land; (c) the breaking up of 
the large estates, as an end desirable itself; (d) coloniza
tion of people needing land on the public domain.

The Mexican land redistribution program has undoubted
ly done much psychologically to the Indian and peon. It has 
provided a basis for increased self-respect and self-reli
ance. But in some instances, the plots into which the land' 
has been broken are wastefully small.

MO
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ORGANIZATION OF BUSINESS ENTERPRISES 

Legal Organization of Firms

The possible forms of business organization are some
what more numerous, and somewhat more precisely differen
tiated by the basic law in Mexico' than is the case in the 
United States.

Single Proprietorship
In Mexico, as in the United States, the single propri

etorship, the enterprise that identifies an individual owner 
with the firm, characterizes agriculture and is also found 
quite commonly in the retail trades, but less commonly in 
mining and manufacturing. In general, as a prerequisite for 
establishing a single proprietorship, the individual must be 
legally competent to sign contracts. Beyond this there is 
little restriction.

Sociedad en Nombre Colectivo (S. en N. C.)
This form of organization is equivalent to the simple 

partnership in the United States. All of the partners are 
equally responsible for all the debts of the partnership to

27
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an unlimited extent. Any agreement to limit the liability
*

of one of the partners has validity only among the partners.
A third-party creditor may collect from whichever of the 
partners has money--much as is the case in the United States.

Sociedad en Coftiand.ita simple (S. en C.)
This is a partnership with two types of partners.

One, called the com.and.itado, who is responsible in the same 
sense as applies to all the partners in the sociedad en 
nombre coleetivo. Only the names of the comanditados may 
be used in the title of the business. The other partners, 
called comand itarios (silent partners), are liable only for 
the amount of their contribution to the partnership. Their 
private fortunes are not touched in case the partnership 
goes bankrupt.

Socieda,d de Responsabilidad Limitada (S. de R, L.)
This type of organization differs markedly from any 

found in the United States. In Mexico it is composed of not 
more than twenty-five members. In the event of bankruptcy, 
the members are liable only to the extent of their contribu
tion to the business (or if it is so provided, for double 
their original contribution) and not for additional sums.
The capital contribution of all the members must total at 
least 5*000 pesos, a rather modest $400 (United States).
The contributions are evidenced by shares of stock, called
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partes sociales, v.'hich are not negotiable in the sense that 
ordinary corporate stock may be bought and sold on stock 
exchanges. In general, the vote is allotted among the mem
bers in proportion to the amount of stock which they possess.

This type of business does not'automatically dissolve 
with the death of one of the members as is the case with the 
simple forms of partnership. The share of the deceased mem
ber may be passed to an heir without affecting the function
ing of the business.

The organisational structure is much like that of the 
corporation. An advantage of this type of organization b}7- 
comparison with the corporation is in the lack of formality 
and publicity attendant upon its formation and operation. 
Numerically, this seems to be the most popular form of organ
ization. Although, if economical importance is measured by 
value of assets, it is surely the least important.

Sociedad Anonima (S. A. )
This type of organization compares to incorporated 

business in the United States, except that it is created 
(acquires legal existence) by contract (among the stock
holders) rather than by charter. And yet important preroga
tives, such as may be very important in doing business, may 
be acquired only after registration. The number of members 
or stockholders is unlimited, except for provision of a



minimum (five). The stockholders, in the event of bank
ruptcy, are liable only for their original contribution..
The original capital contribution must amount to at least 
some minimum figure (25?000 pesos), about $2,000 (United 
States). A claim on ownership is represented by a share of 
stock. Unlike the sociedad de responsabilidad limitada, the 
sociedad anonima offers the stock for initial public sub
scription, and thereafter the shares may be bought and sold 
without the prior approval of the company. Voting power in 
the company is proportional to the amount of stock held.

The controlling unit in the organization is the stock
holders meeting. The stockholders, at their meeting, select 
a board of directors to represent their interests in the 
supervision of corporate policy. The actual officers of the 
business are hired employees who are directly responsible 
to the board of directors. Other individuals selected by 
the stockholders have the general function of checking upon 
the operation of the company in the interests of the stock
holders. There are no directly analogous functionaries in 
the case of the United States corporation although auditors 
play a related role.

Sociedad Mixta
Sociedad mixta involves joint government-private own

ership. Spme of the major industrial developments in Mexico
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in recent years involves this kind of organization. Apart 
from the dual ownership, and the important implications 
such ownership suggests, for the decision-making process, 
the sociedad mixta is, otherwise, merely a special case of 
the sociedad anonima.

There are several other possible forms of business 
organization but those mentioned above are the most impor
tant and should serve as an indication of the range of 
possibilities.

Foreign Investors

Channels of Control 
Personal

Businesses, or the businessmen, of one country / 
may control business in other countries by various means. 

ĵ
The most obvious such method involves the establishment of 
an individual proprietorship in one country by a citizen of 
another. In such cases the general rule is that the foreign 
ers have equal rights with native citizens to engage in busi 
ness. But this is not .true in Mexico. In Mexico, the rule 
is that a foreigner who wishes to establish an independent 
business may. do so only if his country extends a similar 
right to Mexicans. One of the generally prevalent restric
tions is against the owning of land by foreigners close to 
the land frontier or the sea coast, within 100 and 50



T-1.147 32

kilometers respectively.
Apart from the single proprietorship possibility, 

the foreigner might, having met the proper legal require
ments, utilize any of the legal forms of organization men
tioned earlier. In fact, he is most likely to use the 
sociedad anonima form. If he does so, there are various 
possibilities as to where he may incorporate.

Branch Plant
The branch-plant situation involves incorporation 

in the home country of "the investor and the registration of 
the activity in Mexico. The pros and cons of the branch-* 
plant procedure might be catalogued somewhat in this fash
ion :

(a) Administratively speaking, it might be slight
ly easier, but not much, to establish a branch plant than a 
locally incorporated subsidiary. Registration may be quite 
complicated.

(b) The branch plant is exposed automatically to 
all of the formal discrimination that the country may prac
tice against foreigners.

(c)' So far as the United States tax law is con
cerned, the.earnings of the branch plant abroad are consoli
dated with the earnings of the company in the United States; 
and the corporate income tax of the United States is assessed 
against the whole. Or, the United States tax is the balance
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after the income tax paid to the Mexican government has been 
deducted from the ostensible amount of the tax owed to the 
United States government. The branch plant is consequently 
a rather attractive form of organization in the case of the 
risky venture, specially in mining where heavy initial 
losses are expected. In such cases it is desirable to be 
able to deduct those losses from total income before esti
mating the income base for purpose of the tax owed in the 
United States. In the case of a less risky venture, a 
subsidiary incorporated in Mexico would probably be best 
from the tax point of view. Such subsidiary pays no United 
States tax on profits -made in Mexico until such time as 
"'those profits are actually transferred to the United States.

(d) The branch-plant method gives administrative 
unity, or the possibility of it, since the control of all 
operations is in the hands of one board of directors.. But 
the' decentralization that goes with the existence of a 
separate board of directors in Mexico (in the case of the 
foreign incorporated subsidiary) may, on the contrary, also 
be an advantage if it is important to have effective, inde
pendent action on the spot. Frequently, hindsight is better 
than foresight in determining which of these considerations 
is more important.

(e) A major advantage of the branch-plant proce
dure is that it is legal under United States antitrust



legislation for the home office to dictate the price and 
production-policies of the branch plant. By contrast, if-a 
parent company in the United States tries to dictate the 
prices and production policies of a subsidiary, it may fall 
afoul of the United States antitrust law.

(f) Both the branch plant and the subsidiary may
take advantage of the depletion allowance provisions of the 
United States tax laws. Thus there does not seem to be much 
difference between them on that score.

Subsidiary Incorporated in Home Country
At first glance, this alternative would seem to

be the worst of all possible worlds. Why should a United
States corporation incorporate a subsidiary in the United 
States to operate in Mexico? Such a subsidiary would be 
treated as foreign in Mexico and would automatically be sub
jected to whatever discriminations there might be against 
foreigners. Also, the subsidiary incorporated in the United 
States would be subject to the tax disadvantages of the 
branch'in the sense that the whole operation, in both coun
tries, would be subject to the incidence of the United 
States lav/, whether profits were repatriated to the United 
States or not.

But a procedure of this type will, if the company 
is chartered as a Western Hemisphere Trade Corporation, have 
one major tax advantage, which will be discussed below. And
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this advantage has generally been considered sufficient to 
give this organizational form considerable popularity.

A Western Trade Corporation is:
a. Incorporated in the United States, being a 

subsidiary of some parent incorporated in the United States.
b. All of whose business is conducted within' 

the Western Hemisphere.
c. But 95 percent or more of its gross income

is from sources outside of the United States.
d. And 90. percent or more of its gross income

is from the active conduct of a trade or business.
Such corporation, if appropriately identified, 

enjoys a special deduction from taxable income which is the 
proportion of taxable income indicated by the following 
fraction: 14 as numerator and the sum of the normal and sur
tax rates as denominator. Thus, if taxable income in the 
ordinary course of events had been computed to be $1 mill
ion and the sum of the normal and surtax rates is 43 percent, 
14/43 of $1 million would be $292,000 and $1 million less 
$292,000 would leave $703,000 of income subject to the 
United States taxes. In this manner, a substantial tax 
advantage is given to that rather odd organization, a 
subsidiary incorporated in the United States which does 
almost all of its business outside of the United States but 
■within the Western Hemisphere.



Subsidiary Incorporated in Mexico
The incorporation of a subsidiary in Mexico 

would seem to be one of the more likely organization forms. 
Even though foreign-cwned, the corporation 'would take on 
some of the coloration of national identity. Its legal per
sonality would be in Mexico. It might not be subject auto
matically to the antiforeign discrimination that was being 
practiced. However, incorporation in Mexico guarantees the 
company protection against antiforeign discrimination.

In terms of the incidence of home-country taxes, 
this would seem at first glance to be the most desirable 
type of organization. ’ The profits of the subsidiary would 
not be subject to -the United States corporate income tax 
unless they were actually transferred back to the parent 
company in the home country.

Subsidiaries incorporated in Mexico need not be 
wholly owned by the parent company. There are various 
possibilities :

The subsidiary may be wholly owned by the parent.. 
In this case, it -would be reasonably clear that the entire 
value of the subsidiary would be considered foreign invest
ment .

The possibility also exists that the subsidiary , 
may be something less than wholly owned by the parent company.

The Mexican lav/ provides that the subsidiary be at
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least ,51 percent owned by Mexican citizens. In fact, such 
a provision has been in the Mexican Constitution since 1917. 
But, until recently, it seems only to have been used when 
the government thought it appropriate as a political mea
sure. Recently, ’however, effort has been initiated to 
implement the provision at least so far as the foreign-owned 
mining companies are concerned. The program is called 
Mexicanization.

The term joint enterprise is generally applied to 
the case where there is mixed home-country and debtor- 
country ownership. -In general, this is probably the best 
of the forms that foreign investment may take. The joint 
enterprise avoids some of the stigma attached to foreign 
companies. It also offers the best possibility for making 
a meaningful transfer of technical knowledge from the 
developed country to the underdeveloped country.
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THE ROLE OF.,THE GOVERNMENT 

General Attitude

There is a strange contradiction in the popular atti
tude in Mexico with regard to the government regulation of 
private business. It would be difficult to find a region 
in the world where the general population has a more deep- 
seated contemp for bureacrats. But also the people of the 
region seem to consider it appropriate that there should be 
substantial government regulation of the economy, planning 
for the economy, plus actual government ownership and opera-

vtion of business. The acceptance of government regulation 
is general; the belief that it is appropriate is general; 
but the belief that it is inherently ineffective and graft- 
ridden is also general.

Governments in Mexico, since colonial times at least, 
have had a close connection with business operation. To put 
it in one way, they have been consistently more paternalis
tic than has been the case in the Anglo-Saxon countries.

It has been part of the tradition for Mexican govern
ment to be willing (1) to operate business themselves; and

3$
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they have never hesitated because of theoretical inhibi
tions (2) 'to interfere with private business when they 
thought it desirable. There is no tradition to the effect 
that private enterprise should be free.from public inter
ference, such as has become a fetish in the United States.

Government Business
Government Sponsored Monopoly

It is nothing new in Mexico for the government 
to decide that a certain' business should be operated as a 
monopoly.

In some cases the monopolies have been assigned 
(farmed out) to private concessionaries who operate the 
business as a monopoly but may lose the privilege if prices 
or methods do not accord with the desires of the govern
ment. In many cases,' such grants have been made to .favor
ite politicians of the in-group. Such grants have probably 
been revoked less often for breach of contract than because 
a succeeding government has wanted to turn the monopoly 
over its own group of friends.

No doubt the result has frequently been profit
able for the concession holders. But the important economic 
effects have probably been low volume, high prices, and 
inefficient operation, the effects one would expect, from 
unregulated private monopoly.
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Government Operated
Monopolies established by lav/ may be owned and 

operated by the government. The mail is an example of this 
in almost all the countries. A more specific example is 
the oil company, Petroleos Mexicanos, in Mexico.

The distinction between farmed-out and govern
ment-operated monopolies is probably not worth belaboring 
on the assumption that, once adopted, a particular organi
zational form is thereafter consistently used. Some of 
these industries have been farmed out one year and operated 
by the government the next.

The chief difference between the two possibili
ties is that the concessionaire is in the position to ex
tort monopoly profits and pocket them, whereas, in the case 
of government operation, the manager is paid a salary and 
the profits go to the government.
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THE MEXICAN MINING INDUSTRY 

General

,'The Mexican mining industry, as it is known today, 
produces a wide variety of metals and non-metallic minerals 
(table I). It has given Mexico a name in the world as a 
major producer of silver, lead and zinc, and more recently 
as a producer of fluorspar and sulphur. For many years, 
until 1961 when it dropped to second place behind the 
United States, Mexico has been the free world’s leading pro
ducer of silver and contributed extensively to the world’s 
supply of lead and zinc. In 1961, Mexico ranked second and 
third in' the production of lead and zinc, respectively.
The figures in Table II give a better idea of the magnitude 
of this production.

The total value, of metallic and non-metallic minerals 
produced in Mexico was $307,239,654 in 1965, and $232,577, 
535 in 1966. In 1966 lead and zinc represented 15-5 percent 
and 25.4 percent respectively, of the total value.

The mining industry is very important to the Mexican 
economy because: (1) it provides work for 70,000 men, 30,000

41
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of .whom, are associated with the lead-zinc industry; (2). its 
tax revenue to the Government represents 6 percent of total 
federal budget; (3) the value of the production represents 
3 percent of the national income; and (4) it represents 30 
percent of the total value of the Mexican exports.

There is also a very important interrelationship be
tween the lead-zinc production and other metals. Practically 
all of the lead and zinc production comes from the same ore, 
and these ores also contain 50 percent of the gold, 30 per
cent of the silver, 45 percent of the copper, all of cadmi
um and bismuth, and the bulk of the arsenic produced in 
Mexico.
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TABLE I

MINERAL PRODUCTION OF MEXICO--YEAR 1964

Production 
(Metric tons)

Precious Metals
Gold-------------      - - 3
Silver- 1,2.55
Industrial Metals
Copper- - - - - - - - - - - - - - - - - - - - - -  49,314
Lead------- ------------------------ -------- 139,933
Zinc-  -----      235,604
Antimony- - - - - - - - - - - - - - - - - - - - -  3,603
Mercury - - - - - - - - - - - - - - - - - - - - -  625
Arsenic - - - - - - - - - - - - - - - - - - - - -  12,231
Tin------------------------ ---------------- 534
Tungsten- - - - - - - - - - - - - - - - - - - - -  105
Iron- 637,000
Manganese - - - - - - - - - - - - - - - - - - - -  63,704
Bismuth - - - - - - - - - - - - - - - - - - - - -  1,064
Cadmium - - - - - - - - - - - - - - - - - - - - -  776
Selenium- - - - - - - - - - - - - - - - - - - - -  3
Molybdenum- - - - - - - - - - - - - - - - - - - -  3
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Non-Metallic
Sulphur
Goal
Fluorite
Barite
Graphite

1,662,176
1,317,600
393,514
243,703
13,004

Source: Consejo de Recursos Naturales No Renovables,
1965, Estadisticas Mineras Mexicanas: Secretaria del Patri- 
rnonio Nacional.

TABLE II
COMPARISON OF MEXICAN AND FREE WORLD PRODUCTION 

OF SILVER, LEAD, AND ZINC 
1961

METAL MEXICO FREE WORLD PERCENT

Silver ■■ 44,'525,435 Tr. Oz. 211,344,161 Tr. Oz. 21,0
Lead 131,237 Mt. Tons 1,679-965 Mt. Tons 10.3
Zinc 263,916 Mt. Tons 2,336,570 Mt. Tons 11.5

Source: American Bureau of Metal Statistics, yearbook,
1961.

Having established that the lead and zinc industry is 
an important element of the Mexican economy, it follows that 
any change in the environment in which it operates not only 
affects the industry, but the economy as a whole.
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Internal Factors Influencing the Mining Industry
J!

The Mineral Law
Historical Background

The raining.laws of Mexico are derived from the 
laws of Spain, ..which had their roots in the Roman, Visigoth, 
and Arabic, legal systems. Since 1821, when Mexico became 
independent, laws affecting mineral titles have been 
classed in three chronological groups:

1. Laws of the Spanish colonial type that were 
promulgated between 1822 and 1892 were, characterized (with 
some exceptions) by federal government ownership of the 
mineral estate. Tenure of the miner was derived from the 
Government rather than from the surface owner and was de
pendent upon fulfilling the threefold requirements relating 
to discovery, filing a denouncement, and working the min
eral deposit. During the early years of the period, the 
State claimed an aliquot part of the mineral production. 
Later the State levied a tax rather than seigniorage.

2. Between 1892 and 1917 laws of a liberal type
prevailed. These were characterized by recognition of per
petual titles in the miner and were not conditioned upon 
production of minerals. For certain minerals the title in 
the surface owner was recognized.

'3. The constitution of February 5, 1917? is the
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basis of Mexico's modern mining and petroleum .legislation. 
Article 27 of that constitution proclaims the National gov
ernment’s ownership of minerals but authorizes concessions 
for exploitation to individuals or qualified companies, 
conditioned upon working of the mineral deposits. The min
eral and surface estates are severed; ownership of the sur
face does not include minerals occurring either on or 
beneath the surface.

Mining concessions today are governed primarily 
by the mining law that'became effective October 1, 1930, 
together with amendments and supporting regulations. This 
superseded the earlier Law of Mining Industries of 1927 and 
regulations of the Ministry of Economy.

In 1938, the properties of 17 oil and gas produc
tion concessions were expropriated. Compensation was subse
quently agreed upon. The decree of December 27, 1939, forth
with prohibits all oil and gas concessions and limits ex
ploitation of these resources to the government. Several 
confirmatory concessions such as those on the Isthmus of 
Tehuantepec constitute exceptions. The regulatory law pro
mulgated November 16, 194-1, permits foreigners to contract 
drilling and other limited services.

Decrees of January 23, 1930 apply restrictions to 
fissionable materials. Holders of mining concessions who 
discover such materials are required to place' them at the
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disposal of the Government.
Administrati ve Am enci es

Mining concessions are under the general 
.jurisdiction of the Ministry of Economy. If on free ground, 
public domain not included in a national reserve, they are 
administered by the Director of Mines and Petroleum and 
regional mining agents. If 'within the national reserve, 
they are administred by the Comision de Fomento Minero 
(Mineral Development Commission) of which the Minister of 
Economy is a member. Laws relating to labor, safety, taxa
tion, and other operational factors are administered by 
appropriate government agencies. There are also certain 
national institutions whose functions indirectly affect the 
mineral industry, such as the Tnstituto Nacional para la 
Investigacion de Recursos Minerales (National Institute for 
the Investigation of Mineral Resources), Consejo de Recursos 
Naturales no Removables (Council of Nonrenewable Natural 
Resources), and Comision Nacional de Energia Nuclear (Nation
al Nuclear Energy Commission).

Eligibility of Foreigners
Article 27 of the 1917 constitution provides 

that only Mexicans by birth or by naturalization and Mexican 
companies may acquire lands, water, or the right to exploit 
minerals, but that such rights may be granted to foreigners 
(except within 100 kilometers inland from the land borders
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and within 50 kilometers inland from the seacoast) who agree 
not to invoke the protection of their governments, under 
penalty of forfeiture..

An executive decree of June 20, 1944? provide 
that the Secretaria de Relaciones. Exteriores (Ministry of 
Foreign Relations.) , in granting permission for the estab
lishment of any Mexican business organization with the possi 
bility of foreign participation, may condition the grant 
upon a stipulation that a majority interest be held by Mex
ican nationals and that a majority of the directors or part- 
n ers b e Mexicans.

Types of Private Titles
The Concession. Rights to exploit and treat minerals 

are derived from the National Government by means of a 
concession granted by the Executive (1930. Law, article 4)* 
The concession is. manifested by a titulo (title) covering 
a specified piece of ground that is called a lote (lot).
The concession unit is a mining pertenencia, which is 1 hec
tare in area and is defined as a solid of indefinite depth, 
bounded by 4 vertical planes corresponding to a horizontal 
square, 100 meters on each side. There is no extralateral 
apex right to pursue a vein beyond the vertical boundaries 
of the claim, as under American law, but a concessionaire 
does have a right to drive workings through neighboring 
ground for ventilation and water control, to condemn
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adjoining surface areas for necessary installations, and 
to condemn!surplus water not used by such installations 
(1930 law, articles 42-51). The mining area claimed may 
consist of a number of contiguous pertenencias and in gen
eral may be of any shape. The permissible area of a con
cession and the"number of concessions that one individual 
may seek depend upon whether the desired area is in free 
ground, (land that is not reserved covered by a prior con
cession) or if it is within areas designated as national 
mining reserve. Most mining operations, perhaps 9 out of 
10, are based on concessions of free ground.

Concessions in Free Ground. Concessions in free 
ground are acquired by compliance with the law of August 7? 
I93O, as amended. Article 5 of this lav/ provides for three 
types of concessions: (1) Prospecting, (2) Exploitation, 
and (3) Treatment Plants. If the land is classified as free 
ground and the mineral sought is not reserved, the applica
tion is submitted to a local mining agent of the Secretaria 
de Economia and processed through that department, with an 
opportunity for adjudication of contests. In general, pri
ority of application gives priority of right, with prefer
ence to Mexican nationals, and, in certain cases, to owners 
of the surface (1930 law, chs. VII, VIII, and Regulations, 
chs. 2, 3). There are detailed provisions for location, 
monumenting, surveying, etc. The concession, when issued
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is manifested by a titulo, arid ■ the area covered by it is a 
lote (lot). Its issuance and the other specified data con
cerning the concessionaire must be published in the Public 
Mining Register.

The three types of concessions provided in Arti
cle 5 of the law.of August 7, 1930? as amended are:

(-1) Prospecting Concessions. Prospecting con
cessions are limited in area to nine pertenencias, are 
exempt from the special surface tax, and have a duration of 
2 years. During that period, the holder has an exclusive 
right to file a petition for an exploitation concession, 
but a prospecting concession is not prerequisite to an 
exploitation concession. Only one prospecting concession 
may be held at one time by any person or corporation (1930 
law, articles 20-24). A decree of December 31* 1943* re
quires proof of the existence of a mineral deposit to ob
tain a prospecting concession.

(2) Exploitation Concessions.(1930 Law, Articles . 
2 3-33). These concessions are the standard mineral titles 
on free grounds. A concession may include only one of three 
classes of minerals: metallic minerals, nonmetallic minerals, 
or coal and graphite; but when the holder of a concession in 
one classification' discovers a mineral- of another classifi
cation, he may petition for its inclusion. Exploitation 
concessions are granted for an unlimited period of time.
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A single concession is limited to a maximum area of .100 per- 
t'enencias for all minerals except coal, which may be 1,000. 
pertenencias.. One person or corporation may hold an unlim
ited number of exploitation concessions on free ground.
Title is maintained by paying a surface tax and by perfor
mance of regular*work, show by payment of wages (Regulations, 
ch. 7, also decree of February 12, 1946). In default of ful
fillment of these requirements the concession may be revoked 
and the land restored to the status of free ground. There 
is not, as under American law, a specific requirement of a 
discovery as an essential to acquisition of title.

New exploitation concessions are not required for 
ground covered by titles issued under the law of May 3, 1926, 
or prior laws, so long as the requirements of these laws are 
met. In general, this means paying a tax related to the 
area of the lot, and no regular work is required. The re
quirement of regular work was imposed by the Mining Indus
tries Act of May 3, 1926, and marks an important difference 
between■concessions antedating that date and those subse
quently issued. Protection is also accorded titles to cer
tain minerals that, under the laws in effect before May 1, 
1917, were owned by the owner of the surface (1930 law, 
article 117)•

(3) Treatment-plant Concessions. These concess
ions are required for the installation and operation of
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treatment plants other than iron and steel foundries, plants 
of less than 25-ton capacity erected by holders of mining 
.concessions, and plants intended exclusively for treatment 
of tailings.. Applications for treatment-plant concessions 
must be submitted directly to the Secretaria de Economia. 
Concessions for treatment plants are of two kinds: for 
private use, and for public service; but, even in the for
mer case, the plants are required to devote a minimum of 
2,0 percent of their capacity to treatment of ores received 
from the public, at tariffs fixed under the statute and 
regulations. A concessionaire may not remove his plant dr 
part thereof without the permission of the Minister of 
Economy and termination of the concessions. He cannot mod
ify the capacity of a treatment plant without the Ministry’s 
authorization. The Comision de Fomento Minero, on termina
tion of the treatment plant concession, may continue to 
operate the plant for its own account, paying compensation 
to the concessionaire. These restrictions were added by 
decree of December 31? 1943? and do not apply to rights ac
quired before December 31? 1943? if maintained in accordance 
with the laws under which they were acquired.

Concessions in The National Reserves. The national 
reserves consist of (1) certain minerals defined by their 
mode of occurrence or. chemical constituents, wherever they 
are found, and (2) specific geographical areas that are
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established and held subject to such conditions as are 
deemed proper in each case.

Chapter 13 of the Mining Law of 1930, added by 
decree of August 20, 1934? authorizes the Federal Executive 
through the Secretaria de Economia to create national re
serves on free ground for any of four purposes: (1) To 
encourage exploitation of mineral reserves in isolated, 
unexplored, or abandoned districs: (2) to aid small-scale 
mines and cooperative associations; (3) to conduct exploita
tion of minerals, by the government, when, on account of 
special circumstances, this should be necessary; (4) to , 
regulate production and distribution of minerals, "keeping 
them inactive when such operations might upset the market."

Notice of creation of a reserve must be made 
known in the Diario Oficial and in the Bulletin of Mining 
Concessions, published by the Ministry of Economy, and con
cessions must be disclosed-in a Public Mining Register, 
Current information as to the status of any area can be ob
tained by inquiring of the Direccion de Minas y Petroleo, 
Secretaria de Economia. Administration of the national 
reserves is either directly under the Secretaria de Econo
mia or the Comision de Fomento Minero (Mineral Development 
Commission).

The Commission now operates or controls the oper
ation of several famous old mines: Real del Monte in Pachuca,
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Boleo (Santa Rosalia) in Baja California, Dos Estrellas in 
Michocan and others. The working capital of the Commission 
is derived from royalties paid by concessionaires in the 
national reserve areas.

Reserved Minerals. The decree of August 20, 1934? 
placed in the reserves (1) all minerals in placer forma
tions, (2) all sodium chloride and other salts in deposits 
formed directly by sea water, (3) all alkaline salts and 
sodium carbonates, in whatever natural form they are found, 
and (4) guano. A presidential ruling of August. 1$, 1936, 
and a ruling of the Ministry of National Economy dated Sep
tember ?, 193$? incorporated "the free ground of the Repub
lic which contains deposits of tungsten, molybdenum, man
ganese, chromium, nickel, platinum, aluminum, magnesium, and 
antimony "in the national reserves. (Phosphates and potas
sium salts, added by decree of March 26, 193$, and July 2$, 
193$? were removed by decree of August 21, 1945*) Special 
decrees (June 12, 1943? and July 12, 1949) and regulations 
apply to sulfur. Rock salt was added by the decree of 
February 9? 1944* A presidential decree of September 15? 
1952, established special regulations governing iron oxides 
(except ochre) and placed such deposits under the control 
of the Comision de Fcmento Minero, requiring their produc
tion to be utilised in Mexico. All deposits of beryllium 
were added to the reserves by order of the Secretaria de
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Economia May.13, 1952. A presidential decree and regula
tions of December 31> 1949; added all deposits on free 
ground of uranium, thorium, and all other substances, from 
which fissionable isotopes can be obtained. A number of 
guano reserves, encompassing specified coastal areas, have 
been created by the presidential decree of June 10, 1943.

Fissionable Materials. On January 1, 1956, the Mexi
can Congress enacted a lav/ creating the National Nuclear 
Energy Commission. The Commission comprises three members 
named by the President of the Republic, to whom they are 
directly responsible and who also appoint a consultative 
council to advise them. The Commission has jurisdiction 
over the control, coordination, exploration, and exploita
tion of all atomic materials, and may fix the terms upon 
which they can be exported, imported, used, and investiga
ted. All deposits of nuclear materials under the juris
diction of other agencies of the government are directed to 
be turned over to the Commission; the Secretary of Economy 
assigns to the Commission all lands that are requested for 
exploration and exploitation of atomic materials. The 
Commission promulgates regulations fixing the maximum term 
of contracts, methods of payment, maximum areas, and systems 
of awarding contracts. All contracts in which the commission 
participates must have been approved by the President of the 
Republic. The Commission is supported by subsidies from the



federal budget, income from operation of lands under its 
jurisdiction, and other sources; its income and properties 
.are exempt from all taxes and duties.

Other Provisions of the Old Legislation. The acts 
of August 22, 1943, January 26, 1930, and January 17, 1932, 
which administered atomic materials through the Comision de 
Fomento Minero (transferred to the Nuclear Energy Commission 
by the 1936 legislation)', remain in effect, particularly the 
requirement that contractors must be Mexican nationals by 
birth, or Mexican companies, all of whose partners or share
holders are Mexican nationals by birth. Contracts cannot' be 
awarded to a company issuing bearer shares.

The Minera1 Taxation
Taxation in Mexico is not a new thing. Records show 

that a. fiscal organization was developed and operating be
fore 1319 by the Aztec rulers. Tributes were gathered for 
the Aztec Emperor by special collectors and were distributed 
by him to courtiers and the ruling class. The tributes con
sisted of gold, cocoa, vanilla, bird feathers for ornamenta
tion, cotton sheets, t'he product of the land, and animals.

As soon as the first municipal government was estab
lished by Hernan Cortez at Veracruz in 1319, taxes were 
imposed in favor of the Spanish. After the destruction of 
the Aztec capital in 1321 and the period of colonization had
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begun, a number of tax officials were appointed. Collec- 
tions were supervised by the Court of Accounts (Tribunal de 
Cuentas), and the revenue obtained was.deposited in the 
Royal Treasury. Common taxes (communes) were levied to 
cover the cost of the colonial government. These included 
an individual annual contribution, mining production taxes, 
customs duties, sales taxes, and a tax on jewelry. Among 
other miscellaneous taxes, there were also collections which 
the government enforced but did not appropriate, such as, 
drainage duties and a tax on mining for the support of the 
Mining Court in Spain.

The tax laws and fiscal systems of Mexico have been 
changed and modified many times since the colonial period; 
however, after the Revolution of 1910, which gave rise to 
the present Mexican Constitution, the last major fiscal 
reforms were undertaken.

To this end, three national fiscal conventions were 
held in 1925, 1933, and 1947. On December 30, 193$, the 
Federal fiscal code (Codigo Fiscal) was promulgated and 
established the present basic rules of taxation which apply 
to all federal taxes, unless modified by particular laws. 
Other important reforms were introduced in 194$ consisting 
of an excess profits tax and a commercial tax on gross re
ceipts from commercial transactions.

The mining industry today is paying taxes on the pro-



duction of ores, export of ores and concentrates, mining 
claims, property, profits, dividends, royalties, railroad 
and maritime freight, and duties on imported machinery 
and materials, as well as social security. In 1961 these 
taxes amounted to $55 million. The production and export 
taxes comprised 72.5 percent of the total mining industry 
tax bill while income tax on profits represented only 19.1 
percent.

i

The production tax is imposed on the production of 
metals, metallic alloys, and non-metallic minerals which 
are usable for industrial purposes. The production tax * 
rates are graduated according to the degree of completion 
at the time of sale for industrial use, being higher on 
crude ores and lower on refined metal. The rates are also 
subjected to adjustments to price fluctuations. Official 
values for tax purposes are equivalent to the monthly aver
age of the Engineering and Mining Journal New York price 
quotations adjusted for currency exchange rates and other 
factors determined by the Ministry of Finance. The states 
and municipios (municipalities) where mining properties are 
located participate in the revenue from the federal produc
tion tax. In general, the production taxes on lead and zinc 
are not excessively burdensome because they amount to slight
ly less than 5 percent of the official value of the metals.
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The Export Duties
The export duty is designed to compensate Mexico 

for the loss of a natural resource due to its exportation.
Prior to 1954 this duty amounted to 15 percent 

ad valorem; however, in April of 1954 the official Mexican 
currency (peso) was devaluated in its relation to the 
United States dollar, and the duty was increased to 25 per
cent ad valorem. The value of the ore, concentrates, or 
metal being exported is based upon Mexican government sam
pling and assaying at the port of exportation and the offi
cial government price as explained above.

For many years, the.Mexican mine operators have 
protested to the Ministry of Finance against the export tax 
because of the burden it places upon them. The prices of 
the metals are determined by factors beyond their control; 
therefore, the tax cannot be passed forward to consumers.
The increasing costs of production and low metal prices 
have combined to make most of the mines marginal.. The 
miners have petitioned that they be relieved of this addi
tional burden and that the government obtain its revenue 
through the normal income tax.

In 1953 the Mexican Ministry of Finance, alarmed- 
by the sudden decrease in production, issued a decree by 
which small and medium-sized mining enterprises could be 
granted a partial cash rebate of the production tax and
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export duties by them. The rebate system provided for a 75 
percent rebate of a 25,000 peso tax payment base. As pro
duction increased, which required higher tax payments, the 
percentage rebate decreased, reached zero when the federal 
taxes amounted to 250,000 pesos. This sliding scale system 
operates to keep the small miners working but discourages 
them from expanding their operations.

In December 1955 the Mexican government, by the 
continued reduction of its mineral production, published a 
new mining tax law intended to aid in the promotion of min
ing. The law authorized mine operators and the Ministry of 
Finance to enter into fiscal agreements affecting ores pro
duced from new or abandoned mines. These agreements would 
release the operators from the obligation of paying the 
production tax for a period of five years.

The new law did not provide relief on production 
from existing mines. It did, however, include the provisions 
of the small and medium miners1 tax rebate system mentioned 
above.

It was not until 1959 that the large mining com
panies received some relief from the burden of the production 
and export taxes. A new law provided that the tax payer 
could apply to the Ministry of Finance for a rebate up to a 
maximum of 75 percent of the net federal share of the pro
duction taxes and export duties if the taxpayer could ade-
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quately prove to the Ministry of Finace his need for it.

Mineral Industry■Development Program
In 1965 the Me ican Government undertook a develop

ment program for the mineral industries. This program in
cludes the following tax and administrative changes:

1. Companies eligible for the "automatic” 50 
percent reduction in production and export taxes (e.g. large 
Mexican or Mexicanized mining companies) qualify as recipi
ents of the reduction by proving that they are predominant
ly Mexican owned in accordance to law.

2. The same companies mentioned above may nego
tiate agreements reducing export and production taxes by 
more than the automatic 50 percent but not exceeding 75 per
cent of their liabilities for those absolute taxes.

3. Small and medium mining companies will enjoy 
an automatic 75 percent reduction and may negotiate an ex
cess of this 75 percent.

4. Treatment plant concessionaires are eligible 
for the automatic reduction of 50 percent in production and 
export taxes and may also receive relief up to 75 percent 
of their liability for those taxes. However, the treatment 
plant concessionaire must pay 60 percent of the amount of 
tax refund received by the mining companies from which ores 
have been bought and production and export taxes withheld



in the settlement for the purchase.
5« Producers who bring new mines into production 

or who reopen old mines closed 10 years or more, may nego
tiate an agreement with the Treasury for a 10 percent re
mission of income tax.

6. Mining companies not enjoying the 40 percent 
reduction in income tax that make new investments in machin
ery and equipment may request the executing of a fiscal 
agreement authorizing accelerated depreciation of the cost 
of its acquisition and installation.

Other provisions are concerned with tax incentives 
to companies that refine or "industrialize" mineral products 
or that manufacture tools, machinery, and repair parts for 
the mining industry.

The tax rebates provided under these provisions have 
been useful in helping the lead-zinc producers continue 
operations but have not yet reversed the downward trend of 
the over-all industry.
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THE LEAD AND ZINC INDUSTRIES 

.International Aspects

Lead Marketing 
Pricing

The price of lead has followed throughout the 
years an erratic pattern(Figure 1), and here is where lead 
differs from her sister nonferrous metals, copper and. zinc. 
All three have violent price fluctuations, but copper and' 
zinc face the future with a fair amount of confidence that 
stability can be maintained through the cooperation of the 
worldTs major producers. With lead there is no such confi
dence .

Over the last few years copper producers have 
been 100 percent successful in propping up a sinking price 
through output curtailments and strategic buying on the Lon
don Metal Exchange.

The attempt to bring about zinc price stability 
has only been tested at the top. Foreign producers deserted 
the highly inflated London Metal Exchange and set their own 
price.

Once the zinc producers managed to get their mar
ket in rein, many observers expected similar action in lead. 
But nothing has .happened. And while many still feel that
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ultimately producer-fostered stability can and will be 
achieved, there are some strong arguments, and- a good bit 
of precedent, against it.'

Probably the major roadblock to controlled 
prices is the fact that there are simply too many small pro
ducers and they are spread throughout too many nations.
They often do not have the financial strength to sit back 
and ride out a sinking price. Quite the contrary, when 
prices fall so do their profits. They are, therefore, for
ced to sell more to stay even. This naturally leads to 
round after round of discounting. In a rising market, these 
minert feel--justly or- not--that they have to make all they 
■can so that they will have a little in the bank when the 
next downswing comes and knocks the profit out of their 
business.

The other major factor acting against successful 
lead price stability is the huge (40 percent) share of sup
ply which comes from scrap. Those who oppose trying to arti
ficially stabilize the market claim that cooperation would 
be necessary from the hundreds of scrap dealers around the 
world. And .this, they note, will be well nigh impossible. 
Others feel an effective producer-smelter program could 
force the secondary suppliers to fall in line.

These two factors, plus various nationalistic 
considerations,, have defeated all prior efforts to control
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the lead market.
x Lead, otherwise known as the imperishable metal, 

has many uses, the largest of which is the battery industry, 
which accounts for approximately one-third of the total 
tonnage consumed each year in the United States. The next 
most important use for the metal is in the manufacture of 
tetraethyl fluid, which is an additive for gasoline to im
prove the octane rating. Cable covering, paint pigments, 
collapsible tubes, ammunition, and a host of other uses 
make up the balance.

Prices for lead are established by sellers who 
base their quotations on carload delivered to buyer’s plants. 
Traditionally there have always been two basing points for 
lead, namely St. Louis and New fork. The former is current
ly $4.00 per net ton below the latter and this represents, 
to some extent, the lower transportation cost from far West
ern refineries to the midwestern market. Daily quotations 
for lead are published by such trade journals as E&MJ Metal 
and Mineral Markets, and American Metal Market.

The most generally accepted methods of .pricing 
lead are, (1) the price in effect the day a sale is consu- 
rnated, and (2) the average price for the calendar month of 
shipment, as quoted in the trade papers listed above.
Sales at fixed prices are usually limited to the current 
and next succeeding month.
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During periods of poor demand,- most buyers spec-
•y

ify the average. This protects them to some extent against 
a possible decline in price. Conversely, in times of good 
demand, most buyers book metal at a firm price, thereby pro
tecting themselves against a possible increase.

In some cases where long term contracts are nego
tiated, the average price is always used, as the seller would 
be reluctant to sell lead at a given price for an extended 
period, and likewise the buyer would be taking an undue mar
ket risk by so doing.

There are three grades of lead, namely corroding, 
common and chemical. Physical and chemical specifications for 
all three have been established by the American Society of 
Testing Materials. The corroding grade has the highest purity 
and is used principally in the manufacture of paint pigments, 
battery oxides, and tetraethyl fluid. Generally speaking, 
common lead finds its greatest use in home and industrial con
struction where extreme purity is less important. Chemical 
lead possesses superior creep and corrosion resistance char
acteristics and therefore is particularly well suited for cable 
covering and installations involving the use of highly corro
sive acids. Common and corroding both sell for the same price 
but chemical commands a premium of 10 points (10 points equal 
to one cent) above the other two grades.

International Metal Trade
Production of lead metal in the Free World is
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currently running at a rate in excess of 2.7 million short 
tons per year. Of this, approximately 75 percent, or some 
2 million tons is derived from new mine production--the . 
balance is from secondary materials and other refinery feed.

More than 25 percent of the world’s metal pro
duction, or better than 700,000 tpy travels across national 
boundaries on its way from the smelter to the consuming mar
ket. This substantial movement in the international market, 
particularly when coupled with the substantial international 
movement in lead concentrates, and to a lesser extent in 
lead scrap, demonstrates the international nature of the 
lead market and the fact that price changes in any one of 
the major producing or consuming areas of the world are 
bound to affect the other major lead markets of the world.

Table III shows the six leading exporters of
lead.

It will be seen that in rough groupings, the 
major suppliers of lead metal to the world are Australia, 
Canada, Latin America, and two European countries.
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'TABLE III
'THE SIX LEADING EXPORTERS OF LEAD

1962 '1963 
('Metric tons) '1964

Australia 273,200 255,200 ’244,000
Mexico 139,300 137,200 121,000
Canada 114,100 33,100 91,700
Peru 72,500 54,900 30 ,’100
Belgium 61,700 72.400 45,000
Yugoslavia 59,400 43,500 43.500

Source: U. N. Lead Zinc Statistics Bulletin, 1965.
In Australia, the only lead refinery is owned by Broken 

Hill Associated Smelters Pty., at Port Pirie, which has a 
capacity of some 250,000 tpy of metal. About 45,000 tpy are 
retained to supply the home market and the balance is expor
ted to the world markets. The Mt. Isa Co, has a smelter in 
Australia, but ships all of its production out in the form 
of lead bullion to the Brittania refinery, in England, for 
final processing.

In Mexico the two major producers of lead metal are the 
smelters formerly controlled by Asarco and Amax but which 
are now TTMexicanized. ” Mexican domestic consumption is
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about 40,000 tpy of metal with the rest of the Mexican out- 
put shipped to the major world markets.

In Canada there is only one lead refinery., at Trail,
B. C., which is owned by Consolidated Mining and Smelting 
Co. They sell about 50,000 tons of their production in 
Canada and the balance is exported to the United States, 
the United Kingdom and other world markets.

Peru, also, has only one lead refinery, which is owned 
by Cerro Corporation. Peru has very little internal con
sumption, so virtually all of CerroTs production of 70,000 
to. 80,000 tpy is available for export.

Belgian exports have primarily been made to other 
European markets and very little, if any, tonnages have been 
shipped from Belgium to the United States and the United 
Kingdom. Belgium1s future metal exports can be expected 
to. drop. . Until recently the Belgian smelters obtained a 
substantial part of their concentrate feed from .South West 
Africa, but the construction of the new Tsumeb lead smelter 
means that this will henceforth be exported as metal. Con
sequently, Belgian smelter production is likely to be less, 
at least for the time being.

Yugoslavia*s lead is handled by agencies of the Yugo
slav government. The United States is one of the Yugosla
via* s largest single markets and much of the balance of her 
exports goes to the European consuming countries.
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The leading importing areas of the world are the 
United States,, the United Kingdom, and the Common Market,
'as shown below.

TABLE IV 
LEADING IMPORTING COUNTRIES

1962 1963 1964
(Metric tons)

United States 237,500 210,900 191,700
United Kingdom 133,300 133,300 139,600
W. Germany 99,400 99,900 102,000
France 67,100 67,600 56,000
Nether!.ands 47,100 33,100 46,300
Italy 47,900 39,000 35,000

Source: U. N. Lead Zinc Statistics Bulletin, 1965.
Japan and India are the major importers of lead in Asia 

and their imports each average between 30,000 and 40,000 tpy 
of metal.

The Common market countries, when their objective is 
reached, will have a uniform import duty of 0.60 a lb.
United States, or $12.00 a short bon, with no duty on con
centrates, ' Compared with this, the United States duty on 
metal is currently 1.06250 a lb. and on concentrates the 
duty is 3/40 a lb. of lead calculated on the lead content 
less 2 units.
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In the past few years lead consumption has increased 
at a faster rate than new mine production which has resul
ted in sharply rising prices and brought about industry re- 
request of emergency releases of lead from the United States 
stockpile. Some .50,000 short tons of lead were released 
to the United ‘States market in 1964 and President. Johnson 
signed a bill authorizing release of 150,000 tons more in 
196 5'.

These releases ensured an adequate supply'of lead for 
the United States during these years. For the future, the 
supply picture indicates that there may be some important 
adjustments in the-world marketing patterns as a result of 
two important factors:

1. The announced development of new lead mines and
a new lead smelter in the United States, which are estimated 
to result in an additional 200.000 to 300,000 tons of lead 
being available in the United States by late 196#.

2. The possibility that the United States Government 
will in time seek to establish a long-term disposal program 
for the balance of the lead in the stockpile, all of which 
has been declared surplus to strategic requirements.

If either one, or both, of these developments comes 
about, they will raise the probability that the United 
States may become an exporter of lead metal within the next 
three years, but at this stage it is difficult to estimate
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the extent to which this will cause a drop in the United 
States imports of metal.

It also remains to be seen how much increased consump
tion in the United States over the next three to five years 
will take up this new mine production.

Zinc Marketing 
Pricing

The marketing of zinc is and has long been a 
highly competitive trade. Ranking third in volume of 
world production among the nonferrous metals, zinc is dis
tinctive among them in that a higher proportion of Its to
tal output is marketed by custom smelters than is the case 
for copper,, aluminum, or lead. For example Belgium ranks 
third, in the Free World in the volume of its zinc metal 
production and yet only one of the three large Belgian zinc 
smelting companies has any directly-owned mining properties 
and even in this case, the mines it owns (located in coun
tries other than Belgium) produce only a fraction of its 
metal output.

This heavy emphasis on custom smelting leaves 
its indelible mark on the ways in which zinc metal reaches 
the market, and has had some curious influences on pricing 
practices, (See Figure 2.),

Another respect in which zinc differs from its 
sister metals is the relatively low proportion of zinc metal
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production that is derived from scrap. Considerably less 
than 10 percent of the output of the worldf s zinc smelters 
is of secondary origin. It is true that there is also a 
substantial quantity of secondary zinc circulating in the 
form of the zinc content of brass scrap; but since the 
principal element of value in brass is the copper rather 
than the zinc content, this secondary trade is rarely con
sidered in calculations of either zinc production or con
sumption. Further, the volume of zinc in brass scrap has 
only a minimal influence on zinc prices.

Total Free World supply of zinc metal in 1965 
was approximately 3.4 million short tons and of this, per
haps 200,000 tons was of secondary origin. (See Figure 3-), 
The sales value of the zinc metal output was approximately 
$1 billion, taking the. average value of zinc at $300 a short 
ton in 1964*

Although it has been customary to class zinc 
with copper, tin, and lead as a metal whose price is subject 
to extremely wide fluctuations, in recent years this has be
come not an entirely valid observation. Within the United 
States market in the last 10 years, the maximum price for 
zinc has been 14i0 a . and the minimum price has been 110 
for Prime Western grade at East St. Louis. Thus, in terms 
of the lowest price, the maximum price during this period 
was 32 percent higher; whereas a similar computation for
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copper over the same period shows a variation of 94 percent: 
for lead 6$ percent; and for tin 23$ percent. Even on the 
highly volatile London Metal Exchange the price movements 
of zinc have fallen within a narrower range than for other 
metals. London zinc has moved within the comparatively se
date range from a high of 120 pound sterling and a low of 
60 pound sterling a long con, as compared with a high of 
690 pound sterling and a low of 160 pound sterling for cop
per; a high of 150 pound sterling and a low of 50 pound 
sterling for .lead; and a high of 1600 pound sterling and a 
low of 630 pound sterling for tin.

These observations are, of course, relative. In 
'contrast with aluminum or steel the consumer thinks of zinc 
as a commodity whose prices change quite sharply and in this 
contest it is, of course, quite right. But the point is 
worth making that zinc production is more widely distributed, 
geographically, than copper, lead, or tin, and that this 
makes the.metal somewhat less subject to political, military, 
or labor disturbances of the kind that have at times for 
example, kept the copper and tin markets in a state of great 
excitement.

Throughout the world the largest use of zinc is 
in the coating of steel. With improvements in galvanizing 
techniques that have been developed in recent years, the 
steel industry has found that zinc protected steel is a



commodity for which markets are expanding more rapidly than 
for other of its products. Particularly in the developing 
countries, galvanized steel is an ideal construction mater
ial. Consequently, as their economies gradually become 
industrialized., the prospects are good that large gains will 
continue to be made in the use of zinc in the . emerging 
nations. (See Figure 4).

.In the United States and Canada, die casting 
ranks about equally with galvanizing as a zinc outlet. Die 
cast products enter largely into automobiles and all other 
forms of durable goods--electrical appliances, business 
equipment, etc. In other parts of the world, however, brass 
or zinc-rolled products are relatively larger users of zinc 
than die casting. This pattern may change as .manufacturers 
in Europe and Japan adopt production methods comparable to 
those which have found so much favor in the United States.
A fifth major outlet for zinc is in the production of zinc 
oxides, but a large proportion of the United States oxide 
output is obtained through the direct conversion of ores and 
concentrates.

The price of zinc to which more frequent refer
ence is made is the price f. o. b. East St. Louis for metal 
of Prime Western grade. This is a long established basing 
point and it is customary to base the prices for the other 
grades of zinc in relation to the East St. Louis Prime
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Western price.
For many years the price of Prime zinc delivered 

to destinations throughout the United States was the East St. 
Louis price plus freight to destination. About 10 years ago 
an attempt was made to establish a delivered price for 
Prime Western .zinc which would be uniform throughout the 
country— thereby paralleling the price pattern in the copper 
and aluminum industries. The attempt was abandoned, however, 
as a number of producers .continued to price on the East St. 
Louis basing point.

Since that time, however, major sellers of Prime 
Western zinc have limited the maximum freight charge to $10 
a ton, equivalent to a lb., regardless of actual freight 
costs. The results are that the price of zinc delivered at 
seaboard points--such as Baltimore, New York, Philadelphia, 
San Francisco, and Los Angeles--is now uniformly above 
the East St. Louis price, even though freight costs consid
erably exceed $10 a ton.

Because zinc imported from overseas arrives at 
these seaboard points, some factors in the industry feel 
that the East St. Louis basing point system actually stimu
lates foreign producers to ship metal to the United States 
and to concentrate on those customers located in the prem
ium price areas.

The quota system put into effect in 195^
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and terminated in Oct* 1965, limited imports of zinc metal 
to approximately 12 percent of slab zinc consumption. The 
balance of almost 90 percent was supplied by United States 
producers--and in the years 1964 and 1965 by some sales 
from stockpile surplus.

The tabulation of domestic primary smelters 
shows their reported capacities and the nature of the smelt
ing plants which they operate. In 1965, these plants oper
ated at close to available capacity, deriving about 40 per
cent of their raw materials from imported concentrates and 
60 percent .from domestic mine production and fume from treat
ing lead smelter slag plus the small amount of scrap that 
goes through the primary plants. In addition to these pri
mary plants, a few smelters operate exclusively on second- 
dary material; the aggregate of their annual production, 
however, is approximately 20,000 tons, or under 2 percent 
of consumption.

Vhith the elimination of import quotas, the per- • 
centage of the United States zinc requirements imported as 
slab zinc may tend to rise. Under the quota system, Canada 
was by far the largest supplier, accounting for over 50 per
cent of total imports. Mexico and Peru regularly ship slab 
zinc to the United States. The pattern of imports from the 
East ern Hemisphere is less consistent.

Today, the major foreign price level is the
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"producer price" of 110 pound sterling-13.750 a lb. At the 
present time, dealings on the Commodity Exchange have shrunk 
to the vanishing point. The LME is still taken as the best 
barometer or indicator abroad, but it is in fact a price 
which is supported by producers whenever it drops by more 
than 3 or 4 pounds sterling below the producer price.

The producer price abroad is a new development.
It started in the late summer of 1964, at a time when the 
London market was skyrocketing, and it was the consensus, 
not only in the United States, but also abroad, that zinc 
might price itself out of the market. The producer price 
has not really been tested. It was established when the 
London market showed runaway quotation on the up side, but 
its establishment coincided with the turn in the tide of the 
world supply which had been short for a few years. Better 
prices have brought out additional production from mines, 
mainly in Canada, and during the last year-and-a-half smel
ters abroad were again able to return to fill production. 
Initially the producer price quickly followed the London mar
ket down and was re-established at 110 pound sterling. But 
it has remained steady at that level. Whether it will stand 
the test of time and prove to be a more constructive, or at 
least more manageable, price than foreign producer price in 
copper remains to be seen. Many think it is too high at
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110 pound sterling for the best interests of the industry, 
and that a price of, perhaps 100 pound sterling (12g0) 
would be more appropriate. But, producer prices have a way 
of freezing in. nobody usually wishes to initiate a change 
until it is too lace and until there are substantial forces 
at work which make io difficult to adjust to a better market 
level.
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FREE WORLD POSITION OF MEXICAN MINING 
INDUSTRY

Lead
The mine and smelter production of lead in Mexico 

(Figure 5) has shown a continual decline from 1952 through 
1966. The mine production was reduced from 23$,03$ metric 
tons in 1950 to 174/245 tons in 1964? a reduction of 36.6 
percent. Small recoveries were made in 1961 and 1966 when 
I$4j2$7 tons and 174)245 tons were produced respectively 
during these years. Smelter production registered a drop 
from 243)316 metric tons in 1950 to a low of 164)000 tons 
in 1966.

Internal consumption in Mexico has shown a remarkable 
increase from 4)000 metric tons in 1950 to 5$,310 metric 
tons in 1966, an increase of 1.7 percent to over 35 percent 
of total prodution in those years.

$0
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Notwithstanding the' decreases noted above, Mexico 
was the third largest producer of lead in the Free .World 
from 19-53 through 1961. Only once during this period did 
the mines fail to produce sufficient quantities of ores to 
maintain their world position. In I960 the lead production 
on a mine basis*dropped Mexico to fourth place; however, 
the smelters had sufficient ore stocks to maintain their 
position. The mines and smelters during this period have 
produced an average of 12 percent of the Free Worldfs lead, 
making Mexico an important factor in the world market.

Lead Export Markets
Export Statistics (Exhibits I to V in the Appen

dix) developed from Mexican government reports and published 
in Estadisticas Mineras Mexicanas 1950-1965 by the Consejo 
de Recursos Naturales no Renovables, indicate that the major 
consumers of Mexican lead, in order of importance, were:
(1) United States, (2) England, (3) Norway, (4) the Nether
lands, (5) Belgium, (6) Japan, (7) West Germany, (8) Italy, 
(9) India, and (10) Finland.

This ranking brings cut the fact that the two 
most important consumers of Mexican lead are the United 
States and the countries that now constitute the European 
C o mmo n Ma r k e t.

From 1954 through 1957, the Federal Republic of 
Germany, Belgium, Luxembourg, the Netherlands, and Italy,
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combined, imported 230,500 metric tons of Mexican lead.
This tonnage represented 33.5 percent of MexicoTs lead ex
ports; however after the formation of the European Economic 
Community (January 1, 1958, through 1966), these countries 
imported for consumption only the 24.6 percent of Mexico1s 
lead exports. The 8.9 percent decrease in respect to total 
lead exports appears to be a small percentage; but, consid
ering the expansion of the industrial activities of the 
European Common Market, it also represents an important loss 
of a potential market.

Traditionally, the United States has been the 
largest consumer of Mexican lead. Since 1950, the United 
States received 55.8 percent of the Mexican lead exports. 
Figure 6 demonstrates graphically the changes of this trade. 
The reasons behind the increase or decrease of the annual 
imports into the United States are extremely complicated, 
are because they involve a combination of variables origina
ted internally within Mexico, the United States, and the 
world,which, to name a few of the important ones, are:
(1) prices; (2) world production and consumption; (3) tar
iffs; (4) quotas; (5) United States strategic mineral stock
pile; (6) United States agricultural barter program; (7) 
United Nations lead-zinc study group agreements; and (8) the 
Mexican production and export taxes.

The United Kingdom, Japan, Norway, and Sweden
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have been regular customers for Mexican lead. Since 1953 
they have accounted for S.9 percent of the total lead ex
ports .

In addition to the countries already mentioned, 
Mexico has supplied lead to more than sixteen other coun
tries of Europe, Central America, and South America, Asia, 
and Africa. The individual tonnages (3 percent of total 
exports) have been small and shipments sporadic, but much of 
this small package business has been with relatively under
developed countries, which may develope into important mar
kets in the future.

There remains an additional 9.2 percent of the 
total lead exports which can be accounted for as: (1) in 
transit: (2) differences in stocks in bonded warehouses;
(3) unreported tonnages; and (4) statistical errors that 
have accumulated over the years covered by this study.

Zinc
Mexico, in keeping with her mining tradition, has 

ranked third in the Free World producer of zinc ores for 
seven of the past fifteen years. Evolution of the Industry 
is shown in Figure 7. From this graphical representation, 
relatively static from 1952 through 1961. There was a de
crease in production from 1952 through 1954? following the 
downward trend of metal prices (Figure 2, Page 72a).
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The prices in 1955 improved because of increased con
sumption both in the United States and Europe, which resulted 
in improved mine production in Mexico and the Free World.
The record'automobile production this year was, in a large 
measure, responsible for the greater call for zinc. Improved 
demand was short-lived when automobile production in 1956 
was curtailed by a month-long steel strike in the United 
States. Also, consumption in Europe started to decline.
These two events, coupled with the increasing Free World pro
duction caused the price of zinc, as well as production from 
Mexican mines, to fall. This downward trend continued, until 
195&* In 1959 production increased sharply and continued a 
moderate upward trend until 1965. This improved production 
has reflected an increased demand for zinc in world markets; 
however, most of this apparent improvement has been due to 
the mining of higher grade zinc ores rather than increased 
mining activity. The number of mines in production actually 
has been reduced.

There is a zinc smelter at Rosita, Coahuila, with an 
estimated annual capacity of 54,400 metric tons. This is in 
contrast to 245,000 metric tons of total content produced 
from the mines; therefore, Mexico must export approximately 
191,400 metric tons for processing in smelters located in 
foreign countries. From 1952 through 195$, smelters in the 
United States have been the principal recipients of this
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material. From 195$ through 1965 United States quota're
strictions, which are explained in the next chapter, limited 
this trade, forcing Mexico to accumulate concentrates inter
nally and to ship increasingly larger quantities of concen
trates to Europe. Smelters in Belgium and the Netherlands 
have been the most important recipients.

Smelter production at Rosita, Coahuila, has been more 
than adequate to supply all the Mexican industrial require
ments and to allow shipment of a considerable percentage of 
slab zinc to export markets. Since 1953 Mexico has sold 
zinc to more than 25 different countries throughout the 
world. The details of this trade are shown in Exhibits VII, 
VIII, IX and X in the Appendix and are graphically represen
ted in Figure $. The principal importers of Mexican zinc in 
order of importance are: (1) United States, (2) the United
Kingdom, (3) Belgium, (4) Brazil, (5) the Netherlands, (6) 
Sweden, (7) Norway, and ($) Chile. It should be noted that 
since 1959, exports to the United'States have been reduced 
because of United States quota restrictions, while exports 
have Increased to the Netherlands, the United Kingdom, and 
others.

In addition to slab zinc and concentrates, Mexico also 
produces for export zinc fume, which has a metal content of 
approximately 75 percent. This material is produced in a 
zinc fuming plant at the Avalos lead smelter adjacent to the
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city of Chihuahua in northern Mexico. The principal source 
of raw materials for this plant is from slag material that 
resulted from years of processing ores and concentrates for 
their lead content.

For years the Mexican government has been preoccupied 
with the lack of processing facilities for zinc concentrates. 
The government would prefer that all of the processing take 
place in Mexico and that exports be limited to the metal in 
as pure state as possible. In order to attain this ideal 
situation, the zinc industry would have to expand its pre
sent facilities approximately 3-4 times. The pros and cons 
of an undertaking of this magnitude have been discussed with- 
‘in industry and government for years, but the final decision 
to make new plant investments, which would eventually lead 
to the realization of this goal, has been delayed because of 
the implications of the factors given above. At the present 
time, however, it has been announced that serious considera
tion is being given to the construction of two new zinc 
smelters within Mexico--one by private investors and another 
by a group with government backing.
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PROSPECTS OF THE MEXICAN LEAD-ZINC INDUSTRY 

The Changing Patterns of Supply and Demand

. The'endlessly changing pattern of mineral supply and 
..demand offers opportunity to alert management but can bring 
disaster to the unwary. The discovery of ore bodies, the 
invention of extractive processes, the provision of new 
transport facilities, the political stabilization, and many 
other changes can increase supply dramatically. Such new 
outpourings of mineral wealth from ore bodies bring fortunes 
to their developers, and consumers frequently find their com
petitive positions decidedly improved by new and cheap 
sources of supply.

On the demand side, dramatic changes have left a raw 
product with a suddenly shrunken market or a call for sup
plies far beyond the capacity of producers to furnish. The 
disasters for shrinking demand have not been common, however, 
because the'over-all expansion of mineral demand has usually 
absorbed within a short time surpluses resulting from dying 
uses. Nevertheless, producers of certain mineral products 
have experienced extended depression amid widespread industri

57
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al prosperity. For example, anthracite miners have been 
depressed'Tor over a generation because demand has sunk from 
nearly 100 million tons in 1917 to one-sixth that quantity 
in 1962, as petroleum, and later, natural gas has progres
sively invaded its market.

Technological advances have sometimes quite fortuit
ously arrived on the business scene in time to prevent poten
tial industrial disaster resulting from new mining and mill
ing operations. For example, the development of electricity 
provided the market for the large supplies of Michigan copper 
which became available in the late 19th century. The por- 
phry copper deposits provided vast supplies to keep pace 
with the remarkable increase in demand.

The gigantic growth in technological achievement has 
resulted in many changes in the occupational pattern of the 
working population. Most workers are now in industries that 
were small or unknown in 1900; and several, in fact, were 
virtually nonexistent only 25 years ago. The incredible 
growth of these industries has created a correspondingly 
vast expansion in the mineral industries to supply new and 
expanding uses.

In the period since 1900 the world has consumed, more 
minerals than in all preceding times. In the United States 
approximately nine times as much copper was consumed in 1964 
than at the turn of the century.
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No one can say with assurance what will be the magni
tude or direction of change in mineral supply and demand in 
the future. But it is certain that changes will occur.
Each business or individual businessman is thus confronted 
with the question of what effect such' change will have on 
his particu1ar field.

All those associated with mineral industries must 
keep themselves informed of discovery whether of ore bodies, 
new techniques of extraction, or new applications. Politi
cal actions, like the repricing of gold by the United 
States in 1933; the embargo of manganese by the USSR in 194$; 
the collapse of China as a reliable source of tungsten and 
antimony in 1949.5 the Initiation of a control on supply of 
tin under the International Tin Agreement in 1957, are 
examples of changes affecting supply, demand, and price that 
can come into effect suddenly as a result of governments,! 
measures.

Controlling Factors of Mineral Supply
Many changes in the patterns of mineral supply have 

occurred since man first discovered the usefulness of jagged 
chips and stones for fashioning bones into utility tools and 
flint into arrowheads and other weapons necessary for self- 
preservation. The causes of these changes are numerous but 
can be classified with few exceptions into three basic fac
tors, each of which has had and will continue to have



powerful influence on production.
First are political factors, such as wars, which 

have resulted in accelerated depletion of resources and 
overdevelopment of productive capacity, government partici
pation through financial and political aid, tariffs, embar
goes, cartels, monopolies, stockpiling, taxes, nationaliza
tion measures, money control, and accumulation of gold and 
silver.

The second group of factors affecting the pattern of 
supply are economic and include markets, the cost of ex
traction, and the selling price. Costs reflect the quan
tity 'of money - and hears of human work necessary to convert 
a raw material into useful form. All business ventures are 
in a constant struggle to overcome rising costs but the 
pressure is particularly strong in the extractive industrie 
Often the upward .cost pressures have been too difficult to 
overcome so mines have been abandoned. These mineral depo
sits may be said to be exhausted but this is not usually' 
true in the absolute sense that the last pound of mineral 
is gone. The physical, conditions for recovery simply be
came increasingly difficult, and, despite efficient manage
ment, the inevitable tide of rising costs per unit of pro
duct overwhelmed the unfortunate operator.



T-1147 91

Technology
. Changes in Techniques of Exploration and Discovery. 

•Most of the more important mineral deposits in Mexico of 
pre-Spanish and colonial periods were discovered largely by 
chance. In succeeding years, gradual improvements in min
ing methods and equipment were made which resulted in 
sweeping changes in the patterns of mineral supply and de
mand. Many new mineral deposits were discovered and deve
loped in the eighteenth and nineteenth centuries. The ele
ment of. chance still played a large part In these discover
ies, but, unlike the early finds, most were made by exper
ienced miners and trained mining engineers.

.Although the rate of discovery of new mineral 
areas in Mexico has been low for a long period of time, the 
use of elaborate exploration techniques has started to make 
significant contributions to the supply of certain minerals. 
Systematic exploration techniques using aerial photography, 
geochemical, and geophysical methods, are now being applied 
by the major producing companies and the government agencies 
devoted to this matter.

Changes in Mining Technology. Early mining methods 
were primitive and had little influence on the pattern of 
mineral supply. Crude hand tools were used to dig and 
break minerals from surface outcrops and workings extended 
to shallow depths. Many operating problems, however,
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-including excessive quantities of underground water, poor 
ventilation and rock falls, limited exploitation of deposits 
and caused early abandonment of otherwise promising mines.

.Beginning with the Middle Ages, techniques for 
underground mining, some of which were forerunners of modern 
applications, began to develope. But even with these ele
mentary technological advances, mining in Mexico continued 
to be a relatively simple art mastered as a craft and re
quiring little or no technical training. Most knowledge was 
acquired by the apprentice system and was usually passed on 
from father to son.

It was not until the industrial revolution in the 
United States and Europe and the resultant expansion in de
mand for minerals that the growth of mining technology gain
ed momentum and became forceful in altering the pattern of 
mineral supply.

Mass mining techniques are now widely used in 
underground mining and have made possible the exploitation 
of ore bodies formerly considered uneconomic. Methods of 
underground metal mining such as sublevel stoping, and under
cut block caving are essentially nonselective in character 
and have superseded, up to some extent, cut-and-fill and stop
ing with the use of square-set timbering. Selection of one 
or another of these methods is determined by the nature of 
the ore body.



Although shrinkage stoping is not new the modern 
method is only 50 years old. This method and the long-wall 
method are widely applied in Mexico, depending,as indicated 
above, on the nature of the deposit.

Technological improvements in underground mining, 
also include advances in mine'drainage, breaking, loading, 
hoisting, haulage, ventilation, dust prevention, lighting, 
explosives, power distribution, and other accessory activi
ties. .Improvements in each of these areas have made possible 
the exploitation of formerly uneconomic mineral deposits.

.Changes in Recovery Methods. The availability of 
minerals and the pattern of supply have been profoundly in
fluenced by the dramatic progress in benefaction, methods.

Improvements in concentration techniques came 
with the application of bulk flotation and later selective 
flotation which permitted recovery of high-grade concentrate 
from virtually any sulphide ore and many nonsulphides as 
well. Selective flotation has been applied to: recovery 
problems of many minerals and metals and is the normal pro- • 
cess applied to all sulphide minerals of lead and zinc.

Other metallurgical innovations of significance 
include magnetic separation, electrostatic separation, and • 
the sink-float separation method which has been successfully 
demonstrated as a means of rejecting barren waste, from rela
tively coarsely crushed.ores.
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Changes in Consumption of Product. Development of 
new techniques for* the economic recovery of by-products is 
another area of great significance in the ever changing 
pattern of mineral supply. Extraction of by-products ob
tained from petroleum and natural gas is an excellent exam
ple. The record .of technological progress in the area -of 
substitution contains many examples of scientific achieve
ments that have greatly altered industrial activities and 
have, in some instances, relegated certain industries to 
economic oblivion. However, it is easy to name many new 
industries but more difficult to cite examples of industries 
that have vanished following the development of substitute 
materials. Plastics have not decreased the use of metals 
and the substitution of aluminum for copper in some electri
cal applications has not reduced the over-all consum.ption 
of copper. This happens because the new material commonly 
finds a new place in the pattern of industry or simply helps 
to fill the need of a growing population. This is not to say, 
however, that different materials do not compete with each 
other, or force a change in emphasis in given industries. 
Examples are the effect of oil and natural gas on coal, the 
impact, of the paper milk container and the metal beverage 
can on the use of glass for bottles, and the effect of alu
minum roofing and siding on the use of zinc-coated steel
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The development of substitutes also alters the 
pattern of mineral supply through reduction in the market 
price as the substitute gains a foothold in the market. An 
excellent example is selenium, a copper by-product used in 
rectifiers, devices that convert alternating into direct 
current for radios, television and other electronic pro
ducts. Selenium was- the only known metal possessing proper
ties suitable for this electronic application. As a result 
demand was great and the price relatively high. But manu
facturers later discovered that germanium and silicon could 
also convert electrical current. Both of these elements 
are in comparatively greater supply than selenium, so manu
facturers slashed selenium purchases, dropping the price of 
high purity metal from $17.90 a pound in early 1956 to $9.00 
a pound in February 195$. The price in June 1967 was $6.00 
a. pound.

Controlling Factors of Mineral Demand
Variations in the pattern of demand for minerals are 

brought about by the interplay of many factors; of which 
changes in the population and in consumer11 s demand are but 
two of the more important ones. Technology plays a vital 
role in causing changes in consumerT s demands.

All businesses, including the mineral industries, must 
be ever alert to the effect of changes resulting from tech
nologic advancements in order to meet and hold or maintain



T-1147 96

its economic position or take advantage of the improved 
markets and greater output, resulting from these changes.

The Changing Consumer
A striking characteristic of the present civili

zation is the seemingly boundlessness of consumerTs real as 
well as imaginary needs. Satisfaction of todayTs needs sti
mulates new wants and thus a continual instability of demand 
is generated. This general feeling of consumer dissatis
faction contributes substantially to.the dynamic nature of 
the modern economic and social system as well as affecting 
the patterns of demand and supply for minerals.

The consumer demands ever so much more than he 
needs, biologically, for existence. These demands may be of 
a relatively continuous nature such as for food, clothing, 
housing, and transportation; or they may be intermittent 
and without a set pattern, as for medical services and en
tertainment. They may also be transitory, in that the 
commodity appears desirable in one period of the consumerTs 
life but later is not needed or wanted.

Industrial output and service strives to meet 
the composite consumer demand. And what the consumer de
mands is no.t more of the same from day to day anymore than 
his age is the same. He is a constantly changing entity not 
only physically and mentally, but in his needs and wants as 
well. The pattern of changes in the past will to some ex
tent indicate the direction of changes in the future. The
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industries that recognize the'changes , devise their direc
tion,, and move to meet them are satisfying at least one of 
the major requirements for growth and survival.

Population Changes
One of the major factors affecting demand and 

supply, and one which will continue to play a significant 
role in determining future needs and use of resources is the 
trend in population. The quantity and type of consumers and 
their geographic distribution, as. well as social character
istics are important elements of the demand pattern that are 
influenced by population changes. These changes also have 
a less direct relationship to changes in supply. The foun
dation of the worldTs mineral resources, and, in fact, all 
natural resources is the men and women who develope and use 
them. Population changes influence the size of the labor 
force, and the magnitude and scope of educational facilities, 
which are critical factors in advancing technology.

Growth in Population
A large surplus of births over deaths, plus some 

increments from immigration, resulted in a rapid growth of 
population in Mexico. Mexican population increased from 
25,137,387 in 1950 to 42,230,811 in 1966, which gives an 
average annual rate of increase of 3*3 percent.

It is estimated that the population will grow at 
about this same rate for the next ten years and after that



T-1147 9.3

the rate of increase is expected, at still a greater pace.
Many industries will find themselves pressed to supply the 
requirements of this expanding population. By 1975 the • 
total population is expected to reach 57 million. When this 
is coupled with a rising standard of'living, it will obvious
ly place an increasing demand for available resources of most 
materials.

Changes in the Character of Work
Shifts in the type of industrial activity are 

reflected in the composition of industry and of the working 
population. Nigecy years ago about 90 percent of the 
Mexican labor force v/as occupied in producing physical goods 
and 10 percent in producing services. In 1965 production of 
physical goods took only 65 percent, and services required 
35 percent. Mining in 1966 engaged the services of only 
about one percent of the labor force, compared with about

j-'

2 percent over the.period involved. On the other hand man
ufacturing send construction, and all service activities,' 
have increased greatly and almost continuously since 1370.

Changes in the composition of industry and of 
the working population have been accompanied by changes in 
skills of the working force. In the period 1910 to 3-965 
the percentage of unskilled workers has been cut by one- 
third and semi-skilled workers have increased by about 5 
percent.
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The United States Import Quotas
One 01 the very important factors that control the 

demand for Mexican lead and sine production is the United 
States import quotas.

In 195$, smelter production throughout the Free 
World was cut back from 1,913?000 metric tons in 1957 to 
1,$72,000 metric tons in 1953, because of the large surplus 
that was accumulated in 1957. The Free World consumption 
of refined lead remained at approximately the same level as 
in 1957? which resulted in an additional excess supply of 
about 180,000 metric tons on the market.

In the United States, the economy was suffering from
a general recession, which had begun during the last half of 
1957 and shown no signs of improvement until the end of the 
first half of 1953.

This recession apparently caused further hardships 
on the United States mining and smelting industry because 
activities were reduced 20.9 percent and 12.2 percent, re
spectively. To blame the recession completely for the con
ditions of the lead industry, however, would be unjust be
cause of lead actually increased during the year by 4?000
metric tons. The reason for the depressed state of the
industry can more appropriately be placed on imports of met
al. In 1958, 338,400 metric tons of refined lead entered 
the United States, creating the highest surplus of metal
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(91,900 metric tons) for any year covered by this study.
This condition caused domestic producers great concern, and 
'they continued to press for .government action.

On April 24, 195$, the Tariff Commission, following 
instructions issued, by the President in 1957, completed its 
hearings and recommended that the tariff on lead and zinc 
be increased. The Commission, however, could not agree on 
the amount of increase which, in effect, nullified its work. 
Three members wanted to impose import quotas and increase 
the duty to the maximum permitted by law (2.55 cents per 
pound). The other three members were opposed to quotas but 
favored a return to the duty established by the Smoot-Hawley 
Act of 1930 (2.125 cents per pound).

Immediately after the Tariff Commission report, the 
Secretary of the Interior presented to the Senate Interior 
Committee a subsidy plan which would set price levels for 
copper, lead, zinc, fluorspar, and tungsten. The government 
would, through cash payments to domestic producers, make up 
the difference between this established price and .t.he market 
price. Lead wTas set at 14.75 cents per pound for a maximum 
of 350,000 short tons. This plan immediately drew criticism 
because, with the large surplus overriding the market, the 
holders of these metals could dump them on the market, forc
ing the price down even lower and receive cash compensation 
by the government.
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A modification to this proposal was presented to the • 
Congress by Secretary of the Interior Seaton. He recommend - 
'ed the same procedure as above but with a maximum subsidy 
of 3.375 cents per pound in order to eliminate possible 
abuses of dumping. His recommendation, in addition, pro
vided for an allocation system among the various mining 
companies. Critics emphasized the administrative problems 
that such a plan would involve, as well as the additional 
burden on taxpayers for the required financing.

Various other solutions or plans were presented to 
meet the problem, but little agreement was obtained. One of 
these plans, the Seaton Bill, provided for: (1) a stabiliza
tion price of 15.5 cents per pound; (2) a maximum subsidy 
of 3*9 cents per pound of lead; (3) a bonus system for small 
miners; and (4) a government loan program to finance the 
provisions of the bill over five years. This bill was passed 
by the Senate on July 11, 195$. The bill went to the House 
of Representatives and was referred to Committee review.
It was cleared by the House Interior Mining sub-Committee in 
time to be voted upon at the time of adjournment.

During this period, the United States was not the 
only country concerned with the effect of the over-supply 
of lead and zinc. The United Nations held meetings in Lon-, 
don in September and in Geneva in November, for the purpose 
of discussing the problem and of building a basis for an
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•international agreement to restrict production of lead and 
zinc. These talks were constructive in focusing world 
attention on the problem but brought forth little progress 
other than a gentlemenTs agreement for self-imposed reduc
tions. In view of the reluctance of various countries, 
including Canada, to accept major reductions at the first 
United Nations meeting, President Eisenhower announced on 
September 22, that import quotas on lead and zinc ores would 
be imposed, effective October 1, 195$• The quotas were based 
upon SO percent of the United States average "competitive 
imports", eliminated purchases or imports for government 
account, such as those pertaining to the barter program dur
ing the base period.. This, of course, implied a larger 
production for those countries 'that were large suppliers un
der the barter program. The quotas amounted to 132,320 
short tons of lead content in ores and concentrates and 
222,400 short tons of lead in bullion or pig lead. Quanti
ties assigned to individual' countries are detailed in Exhi
bit XIII in the Appendix.

This same year the European Economic Community was 
formed by France, West Germany, Italy, Belgium, Luxemburg, 
and the Netherlands. It is believed that this event contri
buted to the reluctance on the part of the United States 
government to take more vigorous action, such as the imposi
tion of higher tariffs.
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The impact of all the maneuvering on the world scene 
was disconcerting to the Mexican industry. The slight re
covery noted in 1957 was rapidly lost. Mine production 
fell 6 percent and smelter production 2.6 percent. The ex
ports were down 12.2 percent from 1957? and 26,400 metric 
tons were added to the domestic smelters stocks. The statis
tical data indicates that Mexican smelters’ unsold inventor
ies amounted to approximately 61,900 metric tons of refined 
lead.

Shipments to Europe amounted to 19.6 percent of the 
total export (36.3 percent in 1957). Sales to the newly 
formed EEC were reduced by 41.7 percent from 1957. The 
exports to the United States increased by 20 percent. Log
ically, this was due to the desire of Mexican producers to 
reduce their stocks in Mexico before United States quotas 
became effective.

During the period 1953 through 1957? Mexico exported 
to the United States 43$?000 metric tons, or an average of 
$7,600 metric, tons per year, whereas the quota established 
by the United States for Mexico (Exhibit XIII in the Appen
dix) was*6$,642 metric tons. This left Mexico with an 
additional 16,959 metric tons (on the average) to dispose 
of on the world market.

The quotas tended to reduce the fluctuations of the 
price of lead in the United States and in Europe; however,
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additional supplies on the world market tended to broaden 
the gap between the New York price and the London Metal 
•Exchange price (Figure 9). This made it difficult for Mex
ico to compete in the European market against countries 
maintaining reciprocal trade agreements established under 
the General Agreement on Tariffs and Trade (GATT) or to 
produce at a lower cost. Peru provides an excellent exam
ple of this situation. Peruvian exports of lead were almost 
maintained in value, and their volume was 10 percent above 
the level of the preceding year. In 1959 PeruTs lead ex
ports declined to the United States quota, but exports to 
Belgium, Denmark, Italy, the Netherlands, and Norway all 
increased substantially.

The system of import quotas was removed in October, 
3-965 by President Johnson. However, during the last part of 
January 1967? Congressman Harold T. Johnson, representative 
of the mining district of California, presented a law pro
posing a five year period to establish a new flexible system 
of import quotas for lead and zinc. At the time of writing 
this thesis, the law has not been passed. The author thinks 
that if the quota system is ever imposed again, it will have 
the same unfavorable impact on the Mexican lead-zinc indus
try as it had before.

In April 12, 196?? the House Interior Mining sub-Com- 
mittee determined that the proposed new quota system would



104a

*£

nin

€
Q

VJ

< <0



not be necessary, at the present since the United States lead 
and zinc producers are not being affected by the import con
ditions because the domestic production is far below the ' 
d ome st i c demand .

The Future
A growing world population, plus a rising living stan

dard for much of the worldTs population, make imperative a 
continued expansion of world mineral output. Many industries, 
such as fuel, metals, ana other basic commodities, will be 
struggling with the problem of finding raw materials to meet 
the,demands of the future. Resolution of these problems will 
become more and more a matter of successful application of 
technoj.ogy to ensure an unfailing flow of richly diversified 
materials at costs low enough to permit widespread utiliza
tion .

Clearly, the world is not going to run out of any of 
the basic industrial materials in the sense that the supplies 
will be completely exhausted. Mankind must, however, devel- 
ope new techniques for using lower and lower grade - materials 
and must constantly seek new sources of supply.

The future, then, appears as one of broad advance, 
but within this pattern will be strong and heavy currents, 
some up and some down for the lead-zinc industry. Mainten
ance of flexibility for organizations and individuals to 
foresee .and meet changes will become increasingly important,
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Those organizations with efficient research staffs are cer
tainly in an advantageous position in this respect.

In addition, for all industries there is a problem of 
estimating the change in consumers and its effect on future 
demands. The consumer, even when viewed as a composite, is 
a rapidly changing entity. His wants and demands tomorrow 
will not be those of today. Undoubtedly the pattern of 
change in recent years will furnish a good indication as to 
what may be expected in the future. Equally, it may be con
cluded from experience that many of the changes will arrive 
unheralded.

The International Lead and Zinc Study Group held a 
meeting in Munich, Germany in November, 1966. The production 
and consumption statistical data presented important increa
ses in consumption. This surplus will influence the equili
brium point established by the competitive forces of supply 
and demand with a strong tendency of decreasing metal prices..

World lead prices declined in 1966. At the beginning 
of the year, lead was priced in London near 112 pound ster
ling (14.00 a pound United States) and 160 a pound in New 
York. At yearTs end, prices in London and New York were at 
100 and 140 a pound, respectively.

It is expected that in 1967, Free World production of 
lead from mines and smelters will increase over 1966 by 9 per
cent and 6.7 percent, respectively. Mine output will probably
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increase by over 200,000 tons of contained lead, and refined 
metal output by 200,000 tons. Consumption is expected to 
increase but at a lesser rate than production. It Is possi
ble that supply will exceed demand. Therefore, lead from 
United States stockpiles will not be required to balance 
world supply and demand, at least in 1967. Assuming modera
tion of the United States stockpile disposal program, it is 
expected that world prices will (following the downward ad
justment of 1966) exhibit more stability in 1967 and 196$.

The xvorid lead industry will continue its expanded 
program of developing new applications for lead and promoting 
the use of lead in its many traditional applications.

With respect to zinc, recent changes in the market 
have resulted in lower prices. On May 1, 1967 Asarco cut the 
Prime Western zinc price by 0.75# to 13.75# East St. Louis.
It also shaved the High Grade and Special High Grade premiums 
by i#, bringing them to 0.$5# and 1# respectively. After 
.most other producers had followed,' Amax came out with a dif-: 
ferent schedule.

Amax cut its Prime Western by a full one cent, but 
held the premiums at 1.1# and 1.25#. While Amax is not a 
major producer of SHG, what it doe's produce must be upgraded 
from Prime Western. So that, for Amax the 1.25# premium is 
more crucial than for most producers.
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By any standards, 1966 was excellent for zinc produc
ers. While the release of 100,000 tons of United States 
government stockpile metal plus de-stocking by consumers, 
particularly in the United States, masked the true commer
cial situation somewhat--the fact' that the fourth quarter 
showed an estimated commercial deficit of some 70,000 tons 
is most heartening.

As 1967 goes on, United States consumption would 
appear.to be off somewhat. Elsewhere in the world, consump
tion seems to be moving up again. The big problem in 196$ 
will be the anticipated large increase in mine and smelter 
production. The ability of the. industry to cope effectively 
with this problem will determine its destiny not only for 
196$, but probably for many years to come.
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Statistical Analysis Applied to the 
Mexican Lead-Zinc Industry______

,General
"Statistics” has been defined as the scientific study 

of the analysis of numerical data. There is hardly any area 
of interest today where numerical measurement does not play 
a part, of greater or lesser importance.

One of the many applications of statistics is the 
trend analysis using regression and correlation. By this 
method it is possible to estimate (or "predict") the average 
value of the dependent variable y  to be expected when the 
independent (or "controlled") variables have specified val
ues .

It is the purpose of this chapter to study by regres
sion analysis both MexicoTs lead production and zinc product
ion. As is shown below there is not a close relationship 
between the lead and zinc production in Mexico; therefore, 
two different studies had to be made.

Regression and Correlation
Often it is desired to predict the value of a
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variable y  for any given value of one or more variables Xj 

Sometimes a physical law connects the variables so that y  

may be expressed as a function of the X S  • for instance,
Ithe formula y - 0«5 Q X enables us to predict the distance 

traversed by a falling body in the time x  • However, the 
X  and y  values may follow a regular law only ideally, so 
that if they are plotted as points on an x y  plane, they 
lie scattered about the curve that represents the ideal form
ula. -Experimenters find such a "scatter diagram” valuable 
in exploratory work for relationships among variables.

From past theoretical or experimental work it may be 
hypothesized that the relation among several variables is 
of a given form without necessarily specifying the numerical 
values of all the constants in the equation. Regression 
analysis provides a systematic technique for estimating, 
with confident limits, the unspecified constants from a new 
set of data, or for testing whether the new data are consis
tent with the hypothesis.

An important special case of a function of X'S for 
predicting y  is the linear function.

Simple Linear Regression
It is assumed that there are only two vari

ables of interest, an ,T independent" variable >< > and a "depen
dent” variable y .  The equation of the sample regression 
line of y  on X  is

y  :  a  + b  x      ( x )



where the regression coefficient, the slope of the regres
sion line'"is

b - S(x-x) (y g n _  ____________(2)
2 ( x - x ) *and the y  intercept is

a = y - b x  (3)
Apart from the basic assumption that the con

ditional expected value of y  , given X  j is a linear function 
of X  , the following assumptions are made:

1. The Xj values are controlled and / or 
observed without error.

2. The regression of y  on x  is linear.
3. The deviations Yj- E(y /x  j) are mutually

independent.
4. These deviations have the same variance, 

whatever the value of X  j .

5. These deviations are normally distributed.
6. The data are really taken from the popula

tion about which inferences are to be drawn.
Correlation. Linear correlation is a measure of 

linear relationship'between two variables, say x and y .
The maximum likelihood■estimator of the correlation coeffi
cient is given by the formula

r- 2(x;-x)(y,-y)   ( ,
|[2(xr  x H l h V y ^ y f H  *

The correlation coefficient always lies be-
ow/een - 1 and H- 1. If, and only if, all points lie on the
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regression line, then f r ±  1 . if pzQ> the regression does
y

not explain anything abort the variation of y  , and the 
regression line is horizontal (y~y ).

There are a number of cases where the correla
tion coefficient may be replaced by Spearman1s rank correla
tion coefficient, p', When a, quick estimate is desired or 
when it is not wished to make any assumptions about the 
distribution, the rank correlation coefficient serves to 
estimate the strength of 'relationship between the two vari
ables, When the data are qualitive, it might be possible to 
order them, but not assign any measure value other than 
ranks. From this it can be calculated a rank correlation 
coefficient.

r' = 1 - ® - (5)
n (rf-lT

This rank correlation was used to test linear
ity between MexicoTs lead and zinc production and the inde
pendent variables used in the multiple correlation analysis 
shown in page 116.

As an illustration, a rank correlation is made 
between MexicoTs lead production from 1950 to 1966 and the 
years (time) involved during the same period.

X’



T-1147 113

Rank Correlation of Mexican' Lead 
Preduction (y) Versus MexicoTs GNP (x)

<eaa
Production

y
Year

X
Rank
yT x» d d 2

233,073 1950 - 2 17 15 225225,463 1951 3 16 13 169
246,023 1952 1 15 14 196
221,549 1953 4 14 10 100
216,624 1954 5 13 3 64
210,315 19 55 6 12 6 36
200,037 1956 3 11 3 • 9
204,356 1957 7 10 3 9193,300 1953 9 9 0 0
194,624 1959 10 3 -2 4
177,029 I960 14 7 -7 14
134,237 1961 12 6 -6 36
131,770 1962 13 5 -3 64
134,334 1963 11 4 -7 49
169,957 1964 16 3 -13 169
166,730 1965 17 2 -15 225
174,245 1966 15 1 -14 196

We find 
r T =l

l, 565

\ \tvff ' | I; _a.n Tables of critical values of the rank correlation
hy % vA^ coefficient it is found, for n=17 and Vfo level of signifi

cance a critical value rT=0.645. Since)-0.917$1 .> 0.645 the 
^ hypothesis cannot be rejected^and there is a relationship 

between both variables x and y. This relationship could be 
interpreted in many different ways; however, what is impor
tant now is that the relationship exists.
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Multiple Linear Regression
y

In many applied problems a simple linear equa-. 
tion is not adequate to give enough information on the depen
dent variable. Most industrial processes depend on the 
values of several variables, and sometimes on 50, 60, or more 
variables. In such cases it is often of little meaning, and 
even impracticable, to hold all but one independent variable 
at one fixed set of values. To randomize over all of these 
other variables is also of small value. If, however, we can
not control a subset of these, then randomizing over this set 
at least does not introduce additional bias.

Also even when only one independent variable 
need be considered, a linear regression may be not adequate. 
In many cases such as these a multiple linear,regression 
model of form

E ( y /X ;  ) - • • . p kX K _ _ _ ( 6 )

is found adequate.
The assumptions in multiple regression are sim

ilar to those of simple regression shown above.
The p.'s are called partial regression coeffi-

c i ent s .
Theheast Squares Estimators of . In order to esti

mate the p; by bj and cC by a , we wish to minimize the 
expression

D -  Z  ( y j - a - b , x i - b 1 x , r - - b Rx lfJ) ---------------------- ( 7 )
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with respect to QJbJ---'bK. 'Taking the-partial derivatives

zero, and after simplifying, the following' expressions are 
obtained

For ease in computing, it is considered that 
the normal equations are multiplied by n and written in the

There are many methods for solving these 
equations. .Here, the Forward Doolittle Technique is used.

The general reason for using the Forward 
Doolittle Technique is that (i) it makes use of the symetri- 
cal properties of the normal equations in arriving at a solu
tion more readily than many other methods, (2) it allows the 
determination of the standard error of estimate, and (3) it- 
lends itself easily to an analysis of the goodness of fit by 
analysis of variance (as it is shown below).

with respect to a, fc} t b2, b3>. bK j setting these equal to

a hf n^ xhxj -2xh2Xj
a ^ n Z x j -  (SXj)1 
aj,= n2Xjy -S.XjSx,

( 2  y  )*

(8 )
( 9 )

(10)
(11)
(12)a = y - b. x.J I l

form
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Regression Analysis Applied to MexicoTs Lead Production
The first step in applying the regression analysis 

to any particular problem is to select the independent 
variables ( X  j j X t . x A ,  . . . ,XJ that influence the de
pendent variable y .

In this case, it was found that the following 
variables affected lead production in Mexico in one way or 
another:

X -4 = The time (in years)
X  2 =  The metal price
X 3 =  The gross national product of the country 
X 4= The domestic consumption of the metal 
X s- The United.-States lead imports from Mexico 
X  b = The peso quotations
Several other variables were tested for correlation. 

But none of them indicated a close relationship with the 
lead production.

In order to simplify computations, all variables 
but the metal price x 2, were coded. The method used in each 
ca.se is shown below. *

X-j = year - 1949
X 2::= lead average price during the year 
X n = C-NP - 40
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/

X 4.̂  domestic consumption 
17000

X e US imports 100
1,000

dollar value (in pesos) - 11.50
V - lead production ~ 200 

1 ,000

The column of sums is included in the Table to 
provide an overall check of the calculation of normal 
equations. The check is given by the indentity

n 2  ̂ 1L
n 2 ( y +y x j )  - ( > : (  y + ? > X j ) ]

- ciyv+^ . ^ j j + 2 1 _cijy+ 2 2 . IE q  _ (13)

In this case both sides of the indentity are found by 
separate calculation to be 636, 355*30.
f From Table VII, the elements of the matrix for the
solution of the normal equations are
1 C „  -1 6,936 .00 o>i = a , i a 5,=  a „

/ a ,2 = - 1 ,121 .49 Cl 22 = 1 ,309 .39 Cl 31 = cl 23

1 a 1S = 26,940.92 a 2J = -  2 ,661.43 a 33 = 111,701.70

1 a  ,4 =| 24,343.63 IIO

-  2 ,728.36 a 3 4 = 9 7 , 6 6 8 . 8 4

a ,6 = -j 32 ,443.99 Q 25 2,790.36 a 35 = -  99,855.27

\ a , * ,= 1 ,707 .99 •386.07 a 35= 5,657.11

/
*

/ 
i!

1 J !

31,268.27 Q =

V o X

5,620.51 a , 3 = -117,381.78

p - SwA-‘'A"

U'̂V'U'
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CI,, = 0  1 4.
x

■ a 5i = a l5 = a lfo

a 4i = Q 24 a 6l = o26 o 62 = a 2©

a 43 = Q 34 a «  = a  35 Cl 63 = Cl  ̂6

Cl 4.4 ~ 33,902.50 Q Ln 1 ! 04-5 0^4- “ 0 ^ 6

a  45  = 93,234.25 Cl 55 = 391,191.47 065 = a  56

5,765.33 a 56 = 15,007.37 Cl ^ b 776.74
107,334.83 Cl 5y = 1^7,195.70 0  = 3 . 6 9 6 . 0 5

The rows of the Forward Doolittle solution are given 
in Table VIII. The procedure is as follows

l .  a 7j = a ij _
-i

2 . 0  ©j = (O 71) Q 7J

3 . o 9j = a2j-.a8za73
4 » O  ̂$ j ( O g j) Cl .0.j
3  • ci aj ~ a 3j  -  0^3 O73-0103 o

6 . O îj = (0 U3) 0 uj
7 • Cl s3j = 0 4j —GstQ-ij-Q 1040©j — Q i^ G  uj

Cl 15j — CJ$j “ Og5 O 7J ~C1 J05 Clgj ”  Q 12.5 Cl|,j—O. |45 0  i3j

A further column (S) is included containing check sums 
Sh — ̂ C1 + Q J,y

J

for h = 1,2,3? . ... 3 17* Later entries in this column 
were obtained by operating on the S|^5 in same way as on
the ci'S * At each stage the entry in the last column equals 
the sum of entries in the other columns.
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The solution for b& is
+0.7665

b 5 = o iay - cu.b8
b + = cuy-awsbs~cwb«, 
bj=  a ^ y - a aib4-a.jsbj-a^bfe 

bz= aloy - a IOi)b3-a,o4b4-a,(,5b5- a.osbt 
b 1 = a g y - a S2. b* -a83 ba- ci84b*- ae5b5-a84b6 
a  =  y  -  2  bj -  X j

= +0.0399 

= +0.8433 
= -  2.9822 

= +20.3096

+0.0926 

+0.2625

Therefore the fitted regression equation is
V= 20.309 - 2- 932Xj 0*8 48 X 2 + O.04-OX3 + O- 2 62 X 4 -*■ 0-09 3X S + 0-76sXfo

The value of the original dependent variable, MexicoTs 
lead production in tons, is predicted for given values of 

X3--X $ by adding 200 to the y / calculated from the 
above equation and multiplying by 1,000.

16$,053 tons. This predicted value may be compared with the 
last observed value, 174,245 tons in Table V. The regression 
equation gives a prediction of the average value of y for 
the given values Xj,Xjr**;X 5 • Individual observations, future 
as well as past if background conditions remain unchanged, 
will tend to cluster about the sample regression plane.

If
X , - 17
x * =  15.12
X3= 65.60

X*= 56.31
X 5 - 10.90
X 6 — 1.00

then y  = - 31.9473 and the predicted lead production is



The variation abort the regression plane, the scatter
in the vertical ( y ) direction of the observed points about
the regression plane, is measured by the standard error of 
estimate

st,! ,= — r L— r (aM -b,ci„ -b6cu3) --------<3-4)
*/N1 b n (n-k-1)then

z - 1 9 ,385.25 .. 53.14^4
S = 717) (io)

S..yyI;i.6= 7*6225 x 1,000'tons
whereas

s1 ^  . uTtrvif-- = 571-8972n. (n—1 )
S«j : 23.914 x 1,000 tons

If the deviations are approximately normally distribu
ted (Figure 10), about 6B percent or 11, of the observed 
yearly productions should lie within 7625 tons of the values 
predicted from the corresponding Xj values by the regression 
equation; actually 15 do so. Likewise about 95 percent, or
16, should lie within 23,914 tons, and 17 do so.

Just as in the case of one independent variable, the 
sample multiple correlation coefficient squared, p1 is 
defined as the fraction of the total variance of y that 
is accounted for by its regression on the variables

, , and X • fbe best estimate is obtained by the formula
p* = b. a,4+b2a2y+b3a3 + • •• + b^cuy - _ - _ ~ -(15)
'i/iji,------------- y.---------- ---U<* tjThe multiple correlation coefficient itself is always
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taken as the positive square root of P z , and it is never 
greater than one: O\< P ̂  i .

For lead production, the multiple correlation coeffi
cient is

" 145,669.59 n OÔ I
r - - ---- = - °-9364

and
P- 0.9667

which indicates that almost all observed points lie on the 
regression plane and that all assumptions were fairly well 
established.
Regression Analysis Applied to MexicoTs Zinc Production.

The most influencing variables in this analysis were: 
Xi = The time (in years)
X *=. The metal price
X T h e  MexicoTs GNP

The domestic consumption 
X s = The United States zinc imports from Mexico
X The peso quotations
In this study also other factors were analysed; how

ever, only the above variables have shown strong influence 
on t h e z inc produc t i on.

In order to simplify calculations, the variables were 
coded as fo11ows:

X, = year - 1949
X 2= zinc average price
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X3 = G N P - 401,000
XA= domestic consumption 1,000
X s= US Imports - ISO

— 17000“ '

X6= dollar value (in pesos) - 11.50
y = zinc production - 240

1,000
The over-all check of the calculation of the normal 

equations is given by Formula (13)- In this case both sides 
of the identity are found by separate calculations to be 
917,204.19.

From Ta.ble XI, the elements of the matrix for the 
solution of the normal equations are

O i l 3 ; 6,936 .00 ■Cl 11 = a n. O = 0 ,3

a i i  = 495.S9 ' 0 2 7  = 1 , 1 6 7 . 4 6 0  32= G 7.5

a 13 = 26,940.92 0 2 3  = 1 3 1 . 2 4 a 3 i =  111,701.70

a = 13,205.09 0 2 4 “ -  3 2 S . 5 4 0  34 = 53,195.S4

a , 5 = 1,461.S3 0 * 5  = -  6,4S3.34 a 3s= - 1 6 ,S3 7 .S6

Q 16 = 1,707.99 O2& = 4S3.02 5 , 6 5 7 . 1 1

O /y = 5 ,5 9 1 .S i ' 02</ = -:.10,44S. 73 0 3y= -  2,742.1S

CUi = a  ,4 0 5, - O 15 G (,1 — Q \b
a 11 = a 24. a si = a is G 6i = Oâ ,
a = G 34 053 — a 35 O 63 = G 36
a 44 = 26,159.60 0  54. — 04.5 0  G 4 y



. §

§1"s ^N §
*

v. n
<h Vl

<A

3

^  c  
^  E  >
^  £  V  
Ci V}

^v§

*' £<0 s

*> '
.Vi

^ <o 
><

CN

o -  \ k )  K i  
vo K  ' -  
C) ; *0 i ^
<o i K
QO; co
\  I CO

vo V i  
Ci ! *0 
CO | v-  
O  | 'VJVO i Ch 
00 CO

! >  

; ^  
. ^  i ̂
I \ *

^ 1 O i yVc,; vq Vi. . *0 ! VQ s I N ! N VQ | V© j 'O' 
CO CO co

•o- ! O-! ̂ 1 *0: £ £ £vo | vo: va vo vr , ; »o «o
00 j <0 *b  VO cvi • cvi CO

v^ CO VO VC)’ CO
< 0 . vo c o i S i ^
O ', : VQ ^  -h )  ; Q i\j.; \* Vh H) ts,
Q V jV Q  VO Qs, : s^ s  CO ! CO

o  o
O  i o  
CO j *n
VO! ^

's

o! va va! VC)va ^ ; c$i tq 
CO 1 O  ~V ,  i V ,
V i 'O  
COl CO

V9

O <0

Ci Vi-
vi CO y0
va <o va
V* vo
'S, s

. 0 . 0  
* 0  j Vo 
<o CO

Ov
M-

CO

t 's . c o  
c q  V i  
Co Q  
t o !  tci 
C o 1 CO

C> ,o 
Vo ^  

Co Co

VQ N  tCi 
Co vn va I vo 
V i ! ^ ,

N »|C Ji Q i i  V iCO,

Vi j V)
evi l Co

I5>! ^K  j v,
*< v  va

ICi
* o .  va
^  i ^

vy o 1 cr o j o! o o:o! o o <y o0;0 Q Q <y o i 0) 'V--CTi  ̂̂  ̂
C r \  ' i  K  i r\ 1 I N .  i  f r r \^  n i ■ vj : } vj

C )  C O  : V Q  ;  V ,  j  ^
^  V ) ^  I VO j CO
V . ; V , j *x  j j co

s| 5> 
! *o
i ^  
i >

! co  

I T>

c o , o  
<0 ! <0 Vi j <0 
^  | V i  
\ *  j \ j -

i

o

N
j ^
h »

o  o  o  c i  oO; Q Ci O ; O
V )  O  O  | vq 
CO vo c o | o  Vi V) V) vo

Q> co
CO COVi Vi

C i
V) Cf) Oi ! Oi

v a ! *Q ! co * Oi Q)V) j vo ■ i \J | 'O
Q 6  co! ; t<i ; ^

 ̂ O ; 'O
VO I | ^  VQ N  ; CO !V, 'O' i Vi > ! Ki! V)!
CO CO- CO V i  i fC i . »Ci

O ' Q

* >
Ci

O  I OO I o i C3i 0^0 o i!5i vaj qo 
Oic> i O iva va

V )  V )  
'o

cvi

01 0 
O Ci■ -1^=^ M  . tC) I CQ , V)

co; Qi j C3v O

V i ;  C i V )  , V> ; Vq 

<  I cvi ^  : 'V

i ! i : I « ! !
^  i Vi * VO; C" CQ C i o  ! O  M  * i  M
Vj j V ) ' V) vq vq j V ) : vq i va v o; va V©
Oi a ,  C i . C) : Os | O il Ci [ O) ■ CJ\ : Qi ' C i

VOi
va; vo:C, i O v

0
C

V)
CJ

.0

■4: 5 
O
S

.0

vS
0V5 Vj 5

.c; . c .cN

I, II nvaX

§ Ivj>
C S  V  ^

I ii''§
.? -5 .5 .?;
S w 1) \|.H H >C

N

n ]

M
e

x
ic

o
's

 
Z

/n
c 

P
ro

d
u

c
ti

o
n

 
Da
 ta 

fo
r 

M
ul

 
t/

p
l 
e 

- 
P

e
e

re
s

s
/o

n
 

P
n

a
ly

s
/s



t''' < V)! KJ ' Vi to
tO ! i ^  CM

CM , CM

11$ I Q
*0 o 0

cm<UK) CQ 
S

$
s
too 'C l

k )
5

CO

i CQ

<* StO Ki*"* ̂ »0 Cm :̂
CM*Jsq J\. o%

CM CQ

(V i
i *•**

c m'

O O O O 
cojO-i <0

<0
v*«<0

M
<Uvj<Q
£

M
e

x
/c

o
's 

Z
/a

/c
 p

r
o

d
u

c
t

io
n

 
C

od
ed

 
da

ta
 

fo
p 

H
u

l
t

/p
le
 
- 

R
e

g
r

e
s

s
io

n
 

A
n

a
l

y
s

is



i

-I
<0
£

§
I3
&53
S
Q
O

s
i



T-1147 131

a « =  -  3 , 9 3 9 . 3 3  a55-  145,943.60 a*,f =. a Sfc

3 ,017 .30  c i „=  4 ,291.69 a , , -  776.74

a i;j= 4 ,744 .90  a ,9= 1 3 3 , 3 1 0 . 2 3  7 , 3 3 5 . 0 3

The rows ox the Forward Doolittle solution are given 
in Table XII and the calculating procedure is the same as in 
the previous case.

The coefficients obtained are:
bi = -  7.4095 b* = 2.4531

b 2 = -  5 , 0 0 1 7  b s= 0.6961

b 3 = 0.5201 b 6= 7.0103

and
a  = y  -  S b j X j  = 79.2773

Therefore the fitted regression equation is
y '=  79 .2773- 7 . 4 0 9 5  x a -  5 .0017X2+ 0 .5 2 0 1 X 3

+ 2 .4 5 3 1 X 4  + o . 6 9 6 i x 5 + 7 .0 1 0 3 X 6

The value of the original dependent variable, Mexico's 
zinc production in tons is predicted for given value of 
Xi, X% j Xa) • -yX&by adding 2 4 0  to the y' calculated from the 
above equation and multiplying by 1 , 0 0 0 . If

Xi = 2 .00 x* = 6.00
x,= 18.00 Xs .- 46.32
x 5 = 4.50 x 6= - 2.86

then y ' =  - 60.7761 and the predicted zinc production is
170 o9 , 2 2 4 . This predicted value may be compared with the
observed value, 1 3 0 , 0 6 4  tons in Table IX
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The standard error of the- estimate is given by Formula 
(,14) and in this case is

q 2 1 20,221.37 = 113.9492
 ‘■TTTTTW

S 3/ifiy..vfr = 10.9064 x 1,000 tons
whereas

= Q 185,853.60 = 683.2852
n ( n - 1 )  272

S* = 26.139 x 1,000 tons
If the deviations are approximately normally distribu-\

ted (Figure SI), about 63 percent or 11, of the observed
s'v

zinc production Should lie within 10,906 tons of the values 
predicted from the corresponding Xj values by the regres
sion equation; actually 11 do so. Likewise about 95 percent, 
or 16, should lie within 26,139 tons, and 17 do so.

The sample multiple' correlation coefficient is given 
by F or-mula (15).-

+  = 165.632.23 = 0.8912
185,853.60

and
r  = 0.9440

which Indicates that almost all observed points lie on the 
regression plane, and also that all assumptions were fairly 
well established.
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Estimations
As mentioned above, by means of the regression analy

sis it is possible to estimate (or "predict") the average 
value of the dependent variabley to be expected when the 
independent variables have specified values.

Four "predictions" are ma.de in each case for the depen
dent variable y (production). The predictions correspond 
to possible productions in 1967, 196$, 1969, and 1970.
Since each of the independent variables is also subjected 
to great fluctuations, it is risky to make any prediction 
after t hat t ime.

Lead
It is assumed that lead will maintain the same 

price level (14,00 0 a pound) of 1967 in 196$. And that 
in 1969, the price will drop to 13.00 0 a pound due to the 
announced increases in mine capacities which might result 
in a surplus of lead in the world picture.

It is possible that MexicoTs GNP and domestic con
sumption will increase at the same rate as In the previous 
year, 7.5 and 3.6 percent respectively.

Also, it is assumed that the United States govern
ment will not establish any further import restriction and 
the imports will be in the order of 110,000 metric tons per 
year.

And since the Mexican economy is going through a
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period of development and industrialization, it is most 
probable that the pesos will not have any change during 
these years.

Therefore, on the bases mentioned above probable 
lead production for the several years is as follows:

19o7« 165,700 + 7,600 metric tons
196$. 162,360 + 7,600 metric tons
1969. 158,170 + 7,600 metric tons
1970. 154?816 + 7,600 metric tons
Zinc

In addition to the assumptions made for lead, the 
following considerations were taken into account to predict 
the possible zinc production in the years mentioned above:

1. Zinc prices will remain the same (14.5^a pound) 
in 1967 and 1963. In 1969 it will drop to 13.00^ 
a pound; this price will prevail during 1970.

2. Domestic zinc consumption will increase at the 
same rate (4-3 percent).

3 . United States imports will be around 135,000 
metric tons per year.
On these bases, the probative zinc productions for 

each year is:
1967. 250,811 + 10,906 metric tons
3̂ 968. 250,037 ± 10,906 metric tons
1969. 257,140 + 10,906nmetric tons
1970. 253,136 + 10,906 metric tons
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Evaluation
If the regression equations developed above are relia

ble, it means that lead production will not be enough 
except for the domestic consumption and the United States 
imports. Unless new discoveries are made and larger mine 
capacities are developed, the industry will continue along 
its downward trend shown during the 17 years of this study. 
The government has predicted this, and that is the reason 
why it has established the development program for this In
dustry .

With respect to zinc production, it can be seen that 
the production will increase to about 250,000 metric tons 
and that this level will possibly be maintained during the 
four-year period.
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SUMMARY

This study, concentrated in the period 1950 through 
1966, indicates that the Mexican lead-zinc industry has been 
affected to a substantial degree by the historical heritage 
of the country1s past. This influence is apparent in the 
areas of business organization, political philosophy, and 
mineral law, among others. This study also indicates that 
the. Mexican lead-zinc industry has been dependent on the 
export markets for its prosperity and that this situation 
will prevail for an indefinite time.

During the period covered by this study, the Mexican 
lead-zinc industry has been operating under a number of 
difficult conditions.

1. Low world prices for both metals. This has been 
due to market pressure of new production throughout the 
world, exceeding increases in: consumption. Reduction of 
supply to correspond with demand has been virtually impossi
ble to attain. This has been due to the widespread character

13^
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of. metal production and the reluctance of marginal producers to 
curtail their output.
2. Restrictive United Stares import policies. In late 195$

the United States imposed a system of restrictive import quo-
otas on lead and zinc of foreign origin. This had beĉ pme 

necessary because of an accumulation of unsold metals on the 
world markets. This surplus had depressed metal prices caus
ing some distress to United States producers. By restricting 
the imports of foreign metals some relief to domestic produc
ers was achieved, but foreign producers were badly affected.
Mine production in Mexico fell 6 percent, smelter production 
dropped 2.6 percent, and unsold inventories of refined lead 
rose to 61,000 metric tons (up 3$ percent).

Although the quotas tended to reduce the fluctuations in 
lead prices, the gap between prices in the United States and in 
the London Metal Exchange widened. The:^^lower prices made it 
difficult for Mexican producers to compete in the European mar
ket with supplies from countries maintaining a reciprocal trade 
agreement and with supplies from lower cost mines.
3. Mexican taxes. The mining industry today is paying taxes

on the production of ores, export of ores and concentrates, min
ing claims, properties, profits, dividends, royalties, excise 
taxes on railroad and maritime freight, and duties on" imported
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machinery and materials.
During many years, the Mexican producers have protes

ted to the Ministry 01 Finance against the production and 
export taxes. The prices of the metals are determined by 
factors beyond their control; therefore, the taxes cannot be 
passed forward to consumers.

The increasing costs of production and low metal 
prices have combined to make most of the mines marginal.- 
The miners have petitioned that they be relieved of this 
additional burden and that government obtain its revenue 
through the normal income tax.

4. The European Economic Community favors production 
within its own community by imposing a tax of 0.6 cents per 
pound on lead and zinc metals imported from other countries. 
Concentrates, however, are allowed to enter freely. These 
differential tariffs act to curtail lead and zinc imports 
from Mexico to Europe. This tariff is still in effect.

These factors, and others, have combined to diminish 
the exports of Mexican metal and to slow the development of- 
new mines. Even though the United States import quotas are 
no longer in effect and the Mexican taxation has been re
duced, their effects linger on. This is due to the time 
required to develop new reserves and to find new supplies.

There will be several years before any perceptive
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change can be noted. It is therefore believed that the 
trends indicated by the statistical study will hold until 
approximately 1970.'

Mexican lead production will continue declining from 
174?245 metric tons in 1966 to about 175,000 metric tons in
1970. During this time the zinc production is expected to 
increase from 230,5$9 metric tons in 1966 to about 250,000 
metric tons in 1970.
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EXHIBIT I

MEXICAN LEAD INDUSTRY STATISTICS 
(METAL CONTENT-METRIC TONS)

Domestic
■Mine Consumpt

Year Production Pig Lead
3.9 50 .233,073 4 000
19.51 225,463 5 000
1952 246,023 9 900
1953 221,949 7 700
1954- 216,624 11 600
1955 210,035 13 000
1956 2.00,037 26 900
1957 204,356 23 200
1958 193,300 25 500
1959 194,624 26 200
i960 177,029 29 300
1961 134,237 37 600
1962 131,770 39 340
1963 134,334 47 430
1964 169,957 54 300
1965 166,730 56 270
1966 174,245 53 310

Pig Lead 
Exports
252,313 
166,434 
201,722 
205,671 
201,039 
169,031 
145,369 
155,789 
143,436 136,062 
131,565 
150,533 123,507 
124,393 
93,413 
96,741 
93,5.59

Source: Consejo de Recursos-Naturales no Renovables,
1950-1966, Estadisticas Mineras Mexicanas.
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.EXHIBIT II

MEXICAN LEAD INDUSTRY STATISTICS - 
EXPORTS OF REFINED SOFT LEAD 

(METRIC TONS)

1950 1951 1952 1953
nited States 244,669 71,976 169,414 123,666
England----------- — ----  31,732 10,913 47,736
Norway 264 9,335 395 350
Netherlands    2,963 1,259 1,676
Belgium 1,906 10,779 12,351 20,256
Japan   1,623 319 2,460
West Germany   1,016   1,473
Italy ---  102 ------  ---
India 160 4,345 53-3
Finland 56 406 523 3., 117
Others 5,263 32,152 5,025 1,437

TOTAL 252,313 166,434 201,722 205,671
Source: Consejo de Recursos Naturales no Renovables,

1950-1966, Estadistieas Mineras Mexicanas.
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.EXHIBIT III

MEXICAN LEAD INDUSTRY STATISTICS 
EXPORTS OF REFINED SOFT LEAD 

(METRIC TONS)

1954 1955 1956 1957
.United States .64,634 37,937 74,087 100,587
England .101,914 47,043 40,196 20,257
Norway 4,745 1,219 269 381
Netherlands 3,604 14,319 7,923 10,284
Belgium 7,014 7,523 5,069 7,649
J apan 9,02S 1,773 4,637 6.082
West Germany 1,732. 4,216 10,214 5,051
Italy 1,163 2,923 914 1,524
India 917
Finland 2,613 508 1,244
Others 3,615 1,619 1,552 2,730

TOTAL 201,039 169,082 145,369 155,739
Source: Consejo de Recursos Naturales no Renovables,

1950-1966, Estadisticas Mineras Mexicanas,
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EXHIBIT IV

MEXICAN LEAD INDUSTRY STATISTICS 
EXPORTS OF REFINED SOFT LEAD

(METRIC TONS)

195s 1959 I960 1961
United States 111,702 78,686 63,367 79,925
England 19,166 25,669 19,619 11,053
N orway 51 563 1,128 559
Netherlands 6,526 15,339 11,272 9,449
Belgium 940 3,189 3,443 12,557
J apan 45 54 8,307 15,234
West Germany 574 622 406
Italy 153 736 9,975 11,993
India 947 8,488
Finland 234 1,549
Others 4,045 5,257 3,506 9,758

TOTAL 143,436 136,062 131,565 150,533
Source: Consejo de Recursos Naturales no Renovables,

1950-1966, Estadisticas Mineras Mexicanas.
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.EXHIBIT V

MEXICAN LEAD INDUSTRY STATISTICS 
EXPORTS OF REFINED SOFT LEAD 

(METRIC TONS)

1962 1963 1964 1965 1966
United States: 79,663- 97,687 91,102 92,071 81,921
England 2,714 2,159 1,523 406
Norway 2,793 1,752 ------ ------- -------

Netherlands 7,607 2,827 102 1,016
Belgium 13,582 4,925 102 2,082
J apan 1,154 652 1,986 250 -------

West Germany 2,776 4,020 348
Italy 7,632 3,960 1,298 3,158
India 710 -------- 2,254
Finland ------- ------ ------ ------- 914
Others 4,876 6,416 229 1,497 6,460
TOTAL 123,507 124398 93,419 96,741 98,559

Source: Consejo de Recursos Naturales no Renovables,
1950-1966, Estadisticas Mineras Mexicanas.



T-1147

EXHIBIT VI

MEXICAN ZINC INDUSTRY STATISTICS 
fMETAL CONTENT-METRIC TONS)

Mine Domestic Slab
Year Production Consumption Exports
1950 220,654 5,000 48,460

180,064 6,000 42,064
1952 227,375 9,000 42,185
1953 252,413 8,200 51,601
1954 260,206 ' 11,300 39,745
1955 294,135 12,500 48,756
1956 281,965 14,000 41,029
1957 267,351 15,200 42,269
1958 247,880 17,800 36,492
1959 259,551 18,100 40,788
1960 253,000 22,700 29,285
1961 271,660 21,600 27,358
1962 25-1,216 24,735 29,411
1963 241,096 25,393 29,375
1964 244,933 34,600 29,122
1965 232,875 33,741 25,861
1966 230,589 35,210 32,666

Source: Consejo de Recursos Naturales no Renovables,
1950-1966, Estadisticas Mineras Mexicanas.
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EXHIBIT VII

MEXICAN ZINC INDUSTRY STATISTICS . 
EXPORTS OF SLAB ZINC 

(METRIC TONS)

1950 1951 1952 1953
United States 23,236 1,7 53 13,675 31,073
United Kingdom 7,893 11,627 9,596 3,444
Belgium 1,781 4,951 1,936 7,066
Brazil 2,684 562 390 2,522
Netherlands 65 470 333
Sweden 127 305 536
Norway
Chile 1,259 1,477 1,690 1,072
Others 6,365 20,919 7,929 1,424
TOTAL 48,460 42,O64 42,135 51,601

Source: O O 2 m CD C
_l

. O CD Recursos Naturales no Renovables,
1950-1966, Estadisticas Mineras Mexicanas.
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EXHIBIT VIII

.MEXICAN ZINC INDUSTRY STATISTICS
EXPORTS OF SLAB ZINC

(METRIC TONS)

1954 1955 1956 1957
United States 9,356 13;469 17,403 5,936
United Kingdom 13,553 19,073 7,752 1,549
B elgium 2,424 1,713 3,900 646
Brasil 4,959 2,139 66 70
Netherlands 1,037 1,371 313
Sweden 2,230 3,331 2,019 129
Norway 356 1,783 1,752
Chile 431 339 330 57
Others 1,737 1,694 5,900 31,317*
TOTAL 39,745 43,756 41,029 42,269

Source: Consejo de Recursos Naturales no Renovables,
1950-1966, Estadisticas Mineras Mexicanas.
* Most of this tonnage went to China
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'EXHIBIT IX

MEXICAN ZINC INDUSTRY'STATISTICS 
EXPORTS OF SLAB ZINC 

(METRIC TONS)

195s 1959 I960 1961
United States 20,910 8,349 7,230 7,854
United Kingdom- 5; 818 13,057 8,742 6,903
Belgium 2,184 3,961 2,971 2,306
Brazil 1,500 837 2,097 4,137
Netherlands 2,627 3,377 3,097 610
Swed en 494 761 763 403
Norway 1,497 313 1,584 1,163
Chile 520 1,610 2,107 2,226
Others 942 8,023 1,234 2,246
TOTAL 36,492 40,788 29,825 27,858

Source: Consejo de Recursos Naturales no Renovables,
1950-1966, Estadisticas Mineras Mexicanas.
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EXHIBIT X

MEXICAN ZING INDUSTRY STATISTICS 
EXPORTS OF SLAB ZINC 

(METRIC TONS)

1962 1963 1964 1965 1966
United States 10,219 13,261 12,413 12,550 16,926 .
United Kingdom 3 ,301 3,45$ 3,914 2,479 359
Belgium 1,671 407 - - - - - - 203
Brazil 9,256 5,792 4,91$ 4,634 6,532
Netherlands ------ ------ —  .— . 509
Sweden ------ ------ ------

Norway ----- — - — ' ----- ----- 757
Ghile 2,334 2,55$ 2,626 2,530 2,541
Others 2,130 3,699 5,051 3,666 2,637
TOTAL 29,411 29,375 29,122 25,661 32,666

Source: Consejo de Recursos Naturales no Renovables,
1950-1966, Estadisticas Mineras-Mexicanas.
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EXHIBIT XI

METAL PRICES - LEAD 
U  U.S. a lb)

Year
1950
1951*
1952
1953
1954
19551956
1957 1956
19591960
1961
1962
1963
1964
19651966

New York
13.30
17.50
16.47
13.49
14.05
15.14 16.01 
14.66 12.11 
12.21 
11.95 
10.67
9.63

11.14 13.60 
16.00 
15.12

Source: EAMJ, Engineering and Mining Journal,
New York, McGraw-Hill, V. 66, no. 2.

London
13.29 
20.25 16.62 
11.46 12.06 
13.19 
14.52 
12.05 
9.13 3.66 9.02
6.03
7.04 
7.9312.63

13.22
12.01
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EXHIBIT XII

.METAL PRICES —  ZINC

Prime Western C. 0. B.
East St. Louis London

Year (<£ a lb) 1___s d a. It )
1950
19511952
1953
1954
19551956
1957 
1956
195919601961 1962
1963
1964
19651966

13.666 119 5 2
16.000 171 13 10
16.215 149 Q 3
10.855 r~t SZ(p 2 5
10.661 r*

j 4
12.299 QO 13 4
13.494 97 15 4!
11.399 61 12 4
10.309 65 16 1
11.446 62 4 6
12.946 69 6 4
11.542 77 ■ 14 7
11.625 67 9 2
11.997 76 14 1
13.566 116 2 6
14.500 112 19 K

s

14.500 116 16 9

Source: E&MJ, 1967, Engineering and Mining Journal, 
New York-, McGraw-Hill, V. 66, no.2.
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EXHIBIT XIII

.P. S. QUOTAS FOR LEAD AND ZINC BY 
COUNTRIES 

' (METAL CONTENT-METRIC TONS)

I. LEAD
______ ANNUAL QUOTA

Country Ores Bullion
Peru 29,320 23,369
Union of S. Africa. 26,997 ---- -
Canada 24,335 28,885
Australia 13,239 42,964
Bolivia 9,155 -------
Mexico 66,9-14
Yugoslavia ----- - _ 28,594All Others 11,902 11,031

120,037 201,757

II. ZINC

______ ANNUAL QUOTA
Ores Slab

Mexico 127,677 11,467
Canada 120,619 66,656
Peru 63,720 6,667
Belgium —  --- 13,644
Belgium Congo ------- 9,670
Italy ------  6,532
All Others 32,366 11,031

344,584 1287067
Source: Steel, v. 146, no. 13, Sep. 29, 195$


