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ABSTRACT

Drawing on historical and environmental research, this essay examines long-
term trends in the ways that mining affected labour and the environmentin Latin
America. The article begins with a theoretical framework for analysing the
changing conditions of labour and of the environment under capitalism. This is
followed by a periodisation of Latin American mining, divided into six parts:
pre-conquest, conquest, colony, neo-colony, capitalist modernisation and debt
crisis. In each period (excepting the first) | assess the major social and environ-
mental transformations associated with the industry. My central conclusion is
that there has been an inverse relationship between two long-term trends: first,
the brutality of labour conditions in the industry; second, the scope of environ-
mental destruction linked to mining. The article concludes with a discussion of
two more speculative issues: the impact this inverse relationship has had on
contemporary political concerns, and whether the turn of the millennium marks
the end of this inverse relationship.

KEYWORDS

Latin America, mining, labour, capitalism, marxist analysis

INTRODUCTION

Mining has givenrise to major social and environmental transformations in Latin
America since the Conquest. Drawing on historical and environmental research,
this essay examines long-term trends in the ways that mining affected labour and
the environmentThe article begins with a theoretical consideration of changing
conditions of labour and environmental degradation under capitalism. This is
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followed by a periodisation of Latin American mining, divided into six parts:
pre-conquest, conquest, colony, neo-colony, capitalist modernisation and debt
crisis. In each period (excepting the first) | assess the major social and environ-
mental transformations associated with the industry. My central conclusion is
that there has been an inverse relationship between long-term trends in the
brutality of labour conditions in the industry and the scope of ecological
destruction linked to mining. The article concludes with a discussion of two more
speculative issues: first, the impact this inverse relationship has had on contem-
porary political concerns; second, whether the turn of the millennium marks the
end of this inverse relationship.

Before proceeding, three caveats are in order. First, as my purpose is to
characterise long-term trends and major turning points in the social and ecologi-
cal effects of mining, my analysis eschews detail. Second, the essay inits entirety
should not be read as a history of how capitalism transformed labour and the
environment in Latin American mining, since prior to the twentieth century the
labour process in the Latin American industry was not, for the most part,
capitalist. Third, while I argue that labour conditions in the industry tended to
improve in the middle twentieth century, | am not suggesting that the exploita-
tion of labour (in a Marxian sense) decreased, or that capitalism gave rise to
prosperity, limited even to working miners. These are separate issues which are
not treated in this article.

SOME THEORETICAL CONSIDERATIONS

Itis widely agreed that as capitalism matures profitability comes to depend more
on raising productivity through technological change than on expanding output
by increasing the hours and pace of work. In the Marxian formulation, the first
— productivity increases via technical change — raises relative surplus value, and
the second — expanding output by increasing the time and pace of work — raises
absolute surplus valdeéAs capitalism develops there is a tendency for the basis
of production to shift from the latter to the former; this is part of the modernising
dynamic of capitalism. Historically, technical change was forced on industries
by two processes: first, workers’ struggles to reduce the length and pace of work;
second, competitive rivalry among firms. The result was that capitalist expan-
sion came to depend primarily on increasing the exploitation of workers by
revolutionising technology, and secondarily on intensifying the brutality asso-
ciated with the appropriation of human labour in production.

This modernisation of production suggests the theoretical possibility that
capitalist development might usher in more humane social conditions. However,
in practice this largely depends on the character and outcome of labour struggles.
While capitalist development historically has given rise to increased levels of
consumption, this has characterised relatively few countries and in finite periods
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of time. For example, in the post-war period from 1950 to 1970, improvements

in the standard of living in the West depended on a number of contingent factors.
These included: 1) rapid economic growth, 2) the relative strength of trades
unions and the Left, particularly in Western Europe, and 3) the threat of an
alternative way of organising society which, for all of their problems, was posed

by the Soviet Union, China, Vietnam and Cuba.

Part of the dynamic of capitalism is that along with the possibility of raising
the average level of consumption, the competitive drive for profits exerts a
downward pressure on the condition of the working class. Historically, capitalist
development has tended to be associated with a widening gap between the rich
and the poor both in and between countries. This was especially evident at the
end of the twentieth century, when the expansion and universalisation of
capitalism, or ‘globalisation’, was accompanied by high levels of unemployment
and insecurity of work, as well as by falling incomes and standards of living for
the vast majority of people across the globe. In sum, tensions within capitalist
development give rise to contradictory processes: on the one hand, a pressure to
modernise production and raise productivity, and with this the possibility of
improving labour conditions; on the other hand, a drive to expand profits by
whatever means necessary, and with this a push to reduce labour costs which
often results in deteriorating social conditions.

In apparent contrast to its modernising social potential, however restricted in
time and scope, capitalist development, to date, has tended to intensify environ-
mental degradation. The drive to accumulate, based on ever-expanding produc-
tion, increased natural resource consumption. However, in a process analogous
to the historic shift in exploitation from the production of absolute to relative
surplus value, technological change within capitalism could, theoretically,
reduce environmental degradation. This would involve the introduction and
generalisation of ‘nature-saving’ technologies, profitmaking through resource
recovery and environmental rehabilitatfowhile there has been some move-
ment towards such environmentally-motivated technological change, at the
millennium’s end this change did not represent a historic shift in the nature of
capitalist production.

If environmental reform of capitalism could potentially reduce ecological
destruction, the question remains how such a shift might be achieved? Echoing
the earlier shift in the nature of capitalist production, which was forced on the
system in large part by workers’ struggles, significant change in the ways
companies consume energy and resources will require concerted political action.
But unlike the shift in the exploitation of labour, which responded in large part
to workers’ struggles, a shift to more sustainable production methods might
depend more on concerted action by states than by workers’ organi$ations.

In so far as degradation of nature tends to destroy, in quality and quantity, raw
materials and other means of production (including people), it poses a danger to
the sustainability of capitalism as a whole. Although individual companies were
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reluctant to adopt measures to reduce environmental degradation, especially if
these jeopardised profits, political theory suggests that states might behave
differently. In their role as guardians of the social order, as opposed to protectors
of specific companies or economic groups, one might posit that states would
enforce the use of environmentally sustainable production techniques. Notwith-
standing that theoretical possibility, and the reality of strong pressure from the
scientific and environmental lobbies, the scope and degree of state-sponsored
environmental reform has remained modest. In the face of reasonable predic-
tions as to the probable extent of environmental change in the short-term, in the
late twentieth century most states remained largely resilient to pressure for
environmental reform. This suggests that short-term profitability continued to
take precedence over the longer term viability of states and societies in the
political economy of théin du siecle Drawing on these theoretical considera-
tions, this article examines how the development of the Latin American mining
industry affected changes in the conditions of labour and the environment.

PRE-COLUMBIAN AMERICA, UNRAVELLING THE PRISTINE MYTH

The conquest of Latin America unleashed destruction of human life on a scale
possibly unrivalled in history. Ironically, it may have been the single most
important event of the past millennium to safeguard the plant and animal species
of the New World. Notwithstanding the prevalence of scholarship and myth
about a pristine pre-conquest America, there is increasing evidence that pre-
Columbian peoples were systematically incapable of sustaining the ecosystems
upon which their societies depended. Intense environmental degradation may
have been a significant factor in the decline of pre-Columbian civilisations.

The collapse of the classical lowland Maya has long baffled scholars.
However, recently archaeologists uncovered evidence of acute over-cultivation
and soil depletion surrounding the sites of Tikkal, Copan and Palenque dating
from approximately 1000 AD, the period of the great collapse. Indications of a
sharp decline in agricultural yields over arelatively short time-frame suggest that
environmental unsustainability may have contributed to the Mayan crisis. These
interpretations are not rooted in a Malthusian I8d®ather, they propose that
changing class relations were associated with the introduction of agricultural
methods which proved incompatible with reproduction of the classical Mayan
social order. Although Mayan belief systems enshrined the sanctity of nature,
ideology may have diverged radically from social practices. If this interpretation
is correct, it points to the conclusion that even though Mayans worshipped
nature, their society was undermined by massive ecological change ultimately
of their own making.

New evidence also points to ecological unsustainability as a factor in the
crisis of the Aztec Empire. Soil samples taken from Lake Patzcuarco in Mexico
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show that by the early sixteenth century the landscape of the highlands of
Michoacéan was seriously degradddrawing on this evidence, archaeologists
have proposed that severe soil erosion provoked a crisis of food security, which
may have undermined the power of the indigenous ruling classes. If this
hypothesis is correct, Aztec, Tarascan and other Mesoamerican people were
especially vulnerable at the time Cortés and his army of six hundred men
conquered Mexico. An explicit conclusion drawn from this research is that
introduction by the Spaniards of the plough and of cattle grazing, long consid-
ered ecologically unsound, may not have been more unsustainable than indig-
enous agricultural practicés.

Clearly, the popularity of ecological explanations of pre-hispanic social
instability reflected the rise of environmentalism and the emergence of ecology
as an academic field. Nevertheless, those who continued to brush aside new
research in order to perpetuate the pristine myth of pre-Columbian Americawere
romanticists, as the notion of indigenous peoples living naturally in symbiosis
with their environment, then as well as now, seemed increasingly untéhable.
Rather than contributing to our understanding of the causes of ecological change,
the pristine myth threatened to become a barrier to unravelling the complex
dynamics of sustainable and unsustainable development.

CONQUEST OF PEOPLE, LIBERATION OF NATURE

Before Europeans ‘discovered’ the Americas, the Aztec and Inca Empires were
weakened by internal warfare, as well as by environmental pressures, appar-
ently. However, the catalyst of their demise was an exogenous force, the Spanish
invasion. For the next three centuries, the search for precious metals was the
driving force of European conquest and colonisation. In contrast to pre-Columbian
people who worshipped nature, it would be fair to say that Spaniards worshipped
silver and gold. As a consequence, the mining, processing and transport of metals
was at the centre of the social and ecological transformation of colonial Latin
America.

Inthe first stage of conquest the imperial enterprise was a campaign to extract
precious metals as quickly as possible from the New World. This resulted in the
extermination of the indigenous population of the Caribbean within several
decades of contact. Extinction of the Tainos, Caribs and Arawaks — the people
Europeans first encountered in the Caribbean — was caused by disease, hard
labour, and social dislocatidhlsolated from contact with Europe, Asia and
Africa, the native population of the Americas had little resistance to the bacteria
and viruses that accompanied Europeans to the New World. When Spaniards
enslaved the population of the islands, and forced them to pan rivers for alluvial
gold, diseases spread rapidly and proved fafie colonials terrorised indig-
enous people into submission by maiming and torturing those who resisted their
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authority. Indifferent to the preservation of the native population, Spanish
settlers worked their Indian slaves to death. When the native population of the
Caribbean was extinct, Spaniards moved on to plunder the continent.

By the mid-sixteenth century it was evident that the Spanish American
mainland was rich in silver. After advisers warned the Crown that mines without
miners would produce no wealth, preservation of the native population become
a priority of Royal policy. Although Crown and conquerors shared an overriding
objective, to extract gold and silver from the New World, the immediate interests
of the settlers clashed with the long-term viability of the colonial enterprise. In
contrast to colonists, whose objective was to get rich quickly and return to Spain,
the Crown endeavoured to safeguard the future prosperity of the Empire. To that
end, the Crown enacted a number of decrees protecting the native population.
These forbade enslavement of indigenous people, and all but abolished
encomiendgsgrants to privileged settlers of native communities which were
obliged to pay tribute to their overloftl Notwithstanding royal intention,
decrees were notoriously difficult to enforce in the New World, and many of the
first Indian labourers sent to the silver mines in Spanish America were enslaved
in all but name.

After rich veins of silver were discovered at Guanajuato and Zacatecas in
New Spain (Mexico), Potosi in Upper Peru (Bolivia), and a number of lesser
sites, the locus of New World mining changed from looting and panning gold to
underground silver mining. This ushered in a fundamental spatial and social
reorganisation of the continent. Silver mining created a demand for draught
animals to transport ore, food to feed miners, and timber to build shafts and
tunnels. This, combined with forced recruitment of Indians, rapidly altered land
use and social relations. The silver deposits were enormous, as were the logistical
problems associated with extracting, processing and transporting ore. Cerro
Rico at Potosi was particularly rich yet frustratingly inaccessible, located in the
heart of the southern Andes at an altitude of 15,000 feet.

For thirty years following discovery of the great silver deposits on the
continent, individual enterprise in mining continued virtually unrestrained.
Notwithstanding Royal decrees, the age of conquest, from 1492 to 1570, was a
period of almost unregulated violence against the native inhabitants of the
Americas. History repeated itselferscomenderamposed draconian working
conditions to extract silver as quickly as possible. One might argue that if
conquerors had sought to safeguard the health of the native population, it would
have made relatively little difference to the spread of germs — the hidden
conquest. Nevertheless, most epidemiologists agree that forced labour accentu-
ated the mortal effects of disease, and exacerbated the population implosion.
Although estimates vary, a majority of scholars concur that the population of
Ibero-America declined from above 60 million on the eve of conquest to less than
10 million at its nadir in the seventeenth centdry.
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Ironically, demographic collapse safeguarded the ecosystems of the New
World for centuries. Although diverting rivers to pan for gold, felling trees to
construct mining shafts, and clearing land for grazing and agriculture all
contributed to ecological change, their combined impact on the environment was
relatively minor compared with the intensive cultivation, foraging and hunting
which supported the large pre-conquest societies. The Latin American-Carib-
bean region was relatively under-populated for almost five hundred years, in
comparison with Europe, Asia and Africa, and it did not recover its pre-1492
population until the nineteenth centdfys a result, there was considerably less
human pressure on the region’s natural resource base than in other parts of the
world. This may explain, in part, why Amazonia and other great forests of the
Americas survived into the twentieth century.

STATE-SPONSORED COLONIAL MINING

Soon after the rediscovery of abandoned Inca mines at Potosi in 1545, a ‘silver
rush’ convulsed the Andean region. Spanish settlers, Indian labourers and
fortune-seekers of all kinds flooded to the mining centre. However, by 1560 the
silver boom was waning. Scarcity of labourers, exhaustion of the rich and easily
extracted ores, and inefficient processing techniques threatened to close down
the mines. When it was apparent that Peruvian silver production was in serious
decline, the Crown reorganised the colonial state to counter the crisis.

From the 1570s onwards, expansion of the mining industry became the
overriding objective of imperial rufTo accomplish this, Viceroy Francisco de
Toledo forged an absolutist state in Peru which directly appropriated and
distributed Indians’ labour. Prior to these reforms, Spanish mineowners corralled
whatever labourers they could, by whatever means necessary, to extract and
process ores. This resulted in chaotic use of labour, which, it was believed,
exacerbated the decline of the indigenous population. Viceroy Toledo set out to
increase the supply of Indians to work in the mines and at the same time to
safeguard the health of the indigenous population. The instrument to achieve
these two apparently incompatible objectives was a state labour drafitahe
The state assumed responsibility for guaranteeing a regular supply of Indian
labourers to Spanish mineowners. In the beginning the policy was successful, as
Indian communities seanh estimated 14,000 men annually to Potosi alone in the
late sixteenth century. In addition, the colonial administration attempted to
prevent the worst excesses associated with exploitation of the indigenous
population by regulating wages and working conditions. Finally, the state
restricted the ‘catchment’ for thmitato highland communities where, it was
hoped, men accustomed to hard labour at high altitudes would survive the work
regime at Potosf. However, despite its protective veneer, soon it became
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apparent thatate intervention did not significantly reduce the mortal effects of
work in the mined®

The introduction of mercury amalgamation, the newest technology in silver
processing, accompanied the reorganisation of labour at FPattiliowners
adopted the patio process, which was based on grinding silver to a fine dust and
mixing itwith mercury. As silver adheres to mercury, which was burned off, with
the patio process it was economically viable to mine lower gradé&esn the
discovery of large mercury or ‘quicksilver’ deposits at Huancavelica in the
central Andes sparked another upturn in the industry. The state established a
monopoly to produce and sell mercury to ensure expansion of silver production
because, in the words of Viceroy Toledo, ‘Huancavelica and Potosi are the two
poles which support this Kingdom and that of Sp#in’.

State intervention resolved the immediate problems of the mining industry
in Peru. With a regular labour supply and technological innovation, Peruvian
silver production rose rapidly, peaking in the final decade of the sixteenth
century. But the boom was short-lived; conditions which unleashed production
undermined it as wetf. As more Indian draft labourers, mitayoswere sent to
Potosi, more Indians came to know the horrors of life in the mines and mills. By
the light of torches miners hammered at ore bodies in underground tunnels. In
low, crowded and poorly ventilated vaults the temperatures sdditeyos
spent hours climbing up fragile ladders with heavy sacks of ore, to emerge into
snow and freezing temperatures at the surface. They immediately descended into
the inferno below to cut and carry another load. Working alongside mules, men
crushed silver and mercury with their bare feet in large vats. Some died quickly
of mercury poisoning; others languished with fevers and sores.

In self-preservation, manyitalabourers fled the mines. In addition, scores
of Indians deserted their villages to escape the dragnet of the draft. Flight
contributed to the devastation of Andean communities, which accelerated
population decline and intensified the labour scarcity at the mines. Over the next
century New World silver production declined. To expand output mineowners
needed more workers, more accessible veins of higher grade ores and more
quicksilver.

Silver mining dictated the social and spatial organisation of the Spanish
colonial world. Mines became hubs of the largest urban centres in the Americas.
With a constant flux of some 200,000 people coming and going to Potosi at the
turn of the seventeenth century, it was one of the western world’s largest cities.
Lima, Panama, Vera Cruz and Havana, stops on the official trade route from the
mines to Spain, all grew rapidly. The same was true of Buenos Aires, the nexus
of the contraband silver trade. In addition, secondary towns sprang into existence
along the mule trails which connected mines to the cities and ports of the New
World 2

As well as giving rise to major urbanisation, mining changed the landscape
of Latin America. Forests and fields were converted to pasture as demand for
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mules to carry ore led to the creation of large ranches in areas surrounding the
mines. Trees were cut to make shafts and tunnels for the mines. At Potosi, a
network of dams formed twenty artificial lakes which ensured a regular supply
of water to the mills. Caribbean islands were deforested to provide lumber to
build the galleons which carried silver to Europe. The demand for food at the
mining centres gave rise to commercial farming. All of this effected environmen-
tal change, but it did not threaten the sustainability of regional ecosystems
because the population of Latin America had been declining precipitously since
1492. Throughout the continent large expanses of land were returning to
wilderness.

Mercury, an adjunct of New World mining almost since its inception, was
responsible for the greatest environmental darfagiapped in leather bags,
mercury was transported throughout the Americas and Spain. As a result, in
addition to poisoning workers at the mines and mills, mercury contaminated
large areas. Once rivers became saturated with mercury, the poison was passed
to the humans, animals and birds which fed on toxic fish. In addition, plants were
contaminated by irrigation waters, even in areas far from the mines. Because
mercury accumulates in animal and plant tissue, it created long-lasting cycles of
toxicity. Nevertheless, the damage caused by mining in the early colonial erawas
more social than ecological. Mining was associated with extermination of entire
Caribbean civilisations and massive reorganisation and dislocation of indig-
enous society in Meso- and South America.

Turning to the seventeenth-century, the historiography of this era tradition-
ally focussed on the issue of economic depression. Historians writing before
1980 generally believed that New Spain and Peru suffered from a major
depression, which originated in falling silver production and rising prices on
both sides of the Atlantic. In contrast, later historians argued that there was little
or no seventeenth-century depression in the New World. They maintained that
the downturn in silver production and in transatlantic trade did not adversely
affectthe majority of inhabitants of Spanish Ameffdeor example, because the
colonial state was unable to imposerttimas effectively as it had in the Toledan
era, Peruvian communities benefitted from the downturn in mining. In other
words, they enjoyed a certain benign negle@¥hichever position historians
subscribed to, they tended to agree that the seventeenth-century was an era of
commercial retreat in the New World. Whereas, in the sixteenth century an
expanding mining sector had engendered production of mules, food and timber
for exchange, in the seventeenth century a contracting industry caused a
downturn in these activities.

It is noteworthy, however, that historians have not addressed the environ-
mental consequences of the mining/population decline of the seventeenth
century. While there is evidence that the forest cover in Spanish America was
more extensive in the seventeenth century than it had been for some time before,
or since, and that the mining/population crisis created conditions for the
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FIGURE 1. The major mining regions of the Viceroyalty of Peru, c. 1700

regeneration of vegetation and wildlife, more research is needed on the environ-
mental consequences of seventeenth-century changes in the New World. With
this in mind, it is significant that historians have come to agree that the notion of

aland scarcity in the sixteenth and seventeenth centuries is largely fallacious. As
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a number of recent studies have demonstrated, the land question in Latin
America was not about shortage of land pef &e.the first two centuries of
Spanish rule in the Americas, population pressure on land, or the ‘person-land
ratio’, was probably lower than it had been for the preceding centuries.

Over the course of the seventeenth century, the use and abuse of mercury
declined, particularly at Zacatecas. There, because of a mercury shortage, mill
owners abandoned the amalgamation technique in favour of smelting, an older
and less efficient method of processing silver. Consequently, the cycle of
mercury poisoning which began in the Mexican mines a century earlier started
to wind-down. However, this was in contrast to Potosi, where mill owners used
relatively more mercury to process low grade ores in order to keep the mines
operating.

In contrast to the preceding one hundred years, the eighteenth century was
marked by gradual demographic growth and a revival of silver mining. It would
be facile, however, to conclude that one caused the other. Notwithstanding an
upturn in the Andean population after one hundred and fifty years of decline, the
labour shortage intensified at Pot&sin the first decades of the eighteenth
century about 4,00@itayoswvorked the mines and mills of Cerro Rico. By mid-
century the number had fallen to 3,000 and it remained at that level for the next
sixty years. This demonstrates that although the state undertook successive
reorganisations of thmita, in orderto expand the labour forcigs efforts were
largely futile. The rise in silver production at Potosi was achieved by increasing
the exploitation ofmitalabourers and recruiting a growing number of nominally
free workers. Mineowners appropriated more labour frotayosby increasing
production quotas. As a consequence, the average volume of silver ore each
mitayo extracted doubled in the second half of the century. This was accom-
plished by intensifying the pace of work, lengthening working time and disre-
garding laws which set the maximum perimitayosworked at the mines.
However, even with these measures, mine workers frequently fell short of their
production quotas. Consequently, their wives and children often worked in the
mines and mills to meet the tribute obligations.

By the nineteenth century the mining industries of Peru and Mexico were
robust agair#® It is significant, however, that throughout the era of Spanish rule,
with the exception of the patio process, there was little technical innovation in
extraction and processing. Although shafts and adits were deeper and longer than
they had been two hundred years earlier, animal powered hoists were rare and
steam power unknowdi Consequently, mineowners continued to rely predomi-
nantly on human labour to excavate and haul ores. In the absence of technical
change, increased output in the mines was accomplished by prolonging labour
time and intensifying work. In the last years of Empire fewer people worked in
silver mining in Peru than in the boom years of the sixteenth century. Neverthe-
less, instead of working conditions improving in the mines, arguably over time
the labour regime had become more brutal.
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NEO-COLONIAL MINING AND THE RISE OF CAPITALISM

In colonial Latin America the ecological effects of mining were constrained by
the nature of an economic system based on merchant capital. First, mining was
largely limited to silver and gold, which were valued primarily as a means of
exchange and a hoard of wealth. Second, technological innovation was slow,
which itself tended to limit ecological change. However, in the nineteenth
century, the development of capitalism in Europe and the United States dramati-
cally increased ecological change associated with mining in Latin America.
First, the industrial revolution expanded demand for an array of metals hitherto
virtually ignored in Latin America. Second, the industry grew as a consequence
of technological innovation in methods of production, processing and transport.

The initial phase of neocolonial mining began with British investment in
Mexican silver mines. However, these early ventures foundered, largely as a
consequence of the political and social turmoil which followed Latin America’s
independence wafsWhen the industry revived in the late nineteenth century,
after three quarters of a century of decline, expansion was based on non-precious
metals and technological innovation. Although new mining enterprises in Latin
America supplied minerals for the world capitalist market, force and indebted-
ness continued to prevail in the labour process. For example, in Peru, although
themitawas abolished in 1812, for another one hundred years mining companies
in the Andes relied on unfree labour.

Nitrate production was the first new mining sector to emerge in post-
independence Latin America,; its rise was directly linked to the development of
agrarian capitalism in Europe. The transformation of land and labour systems in
England, following the enclosures, created a demand for fertilisers to increase
agricultural yields. The sodium nitrates mined in shallow seams in the Atacama
desert were among the first ‘natural’ chemical fertilisers to be widely used in
Europe.

In the 1840s Chilean entrepreneurs set up nitrate mines in the coastal desert
strip which straddled the borders separating Chile, Peru and Bolivia. They
brought tens of thousands of people to work in a region which hitherto had been
considered uninhabitable. In the next decades, companies, most of them British,
built railroads, set up banks, and bought mines in the area. Soon British firms
dominated the Chilean nitrate industry. In 1879 Chile, Peru and Bolivia went to
war over the deposits in the Atacama, the first of many wars fought over mineral
rights in Latin America. With British support, in 1883 Chile won and appropri-
ated Peruvian and Bolivian territory in the desert. But nitrates were soon replaced
by new petroleum-based fertilisers. By the end of the century, mining in the
Atacama was all but abandoned, along with the railroads and scattered towns it
spawned?

Latin American petroleum production followed close on the heels of the
collapsing nitrate sector. In 1872 petroleum was discovered at Talara, where the
Humbolt and El Nifio currents converge off the north coast of Peru. In what was
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considered one of the world’s richest areas of sea life, the International Petro-
leum Company (IPC), a subsidiary of Rockefeller's Standard Oil of New Jersey,
drilled Latin America’s first well$® With wooden oil rigs and primitive
technology, there were many accidents in IPC’s first decades of production. Oil
spills killed fish, animal and plant life along the Pacific, which forced a number
of fishing communities to abandon the zéhe.

By the end of the century, proliferation of electrical instruments, of railroads,
and the mass production of tools, machines and armaments created markets in
Europe and the United States for new industrial metals. To satisfy that demand,
domestic capitalists in Peru, Mexico and Chile developed small-scale copper-
lead-zinc mines. Within a decade, however, most of them sold out to foreign
firms, which had more capital with which to expand and modernise the
industry®

Around the turn of the twentieth century many Latin American governments
implemented Liberal reforms which extended rights of private property to
mineral deposits. These reforms hastened denationalisation of the mining
industry. In Peru, for example, prior to the twentieth century mineral deposits
were state owned. On a number of occasions, foreign firms had declared they
would not invest in the industry because of the precarious nature of leaseholds.
In 1901, responding to pressure from U.S. capitalists, the Peruvian government
enacted a new mining code which altered the property regime: mineral deposits
could be privately owned. Almost immediately, a New York company pur-
chased 80 per cent of the mines in the Cerro de Pasco region of the central
Andes3® Many of the deposits were virtually inaccessible, situated at altitudes
between 9,000 and 12,000 feet above sea level. They were in regions without
roads, bridges or other infrastructure, which were subject to seasonal flooding
and mud slides. Despite these climatic obstacles, the Cerro de Pasco Corporation
soon dominated the economy and society of the central highlands of Peru.

Within a decade, the large-scale mining, processing and livestock operations
of the Cerro de Pasco Corporation altered the ecosystem of the Andes. The
company constructed networks of roads, railroads, smelters, mining camps,
dams and hydro-electric plants to serve its chain of underground copper-lead-
zinc mines. First the company modernised refining by introducing the Bessemer
process, the most up-to-date technology of the period. Because its smelter,
inaugurated in 1905, had a capacity more than five times that of the next largest
processing plant in Peru, it created a seemingly insatiable demand for ore and
fuel. To supply the smelter, the Corporation modernised haulage and transport
systems by installing a system of carts on rails, propelled by electric and horse
power. This replaced the men who had for centuries climbed up and down
ladders in the mines hauling bags of ore. Finally, the company built a network
of lifts, cars and railways to transport ore from their mines to the centralised
smelter.

The Cerro de Pasco Corporation purchased large quantities of timber to build
its infrastructure, greatly increasing deforestation and erosion in the region. The
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series of dams to generate electricity for its chain of mining complexes also
contributed to ecological and social change. Although the steep terrain of the
Andes limited the size of dams, their sheer number flooded highland valleys far
from the mines. In addition, railroads altered land. Responding to the availability
of transport and the demand for foodstuffs at the mines, commercial grazing and
farming began to push out subsistence agriculture, especially in areas close to the
tracks.

In 1922 the company inaugurated a large smelter-refinery at La Oroya, which
in short order dramatically altered the environment of an area of approximately
one hundred square miles. The new smelter polluted the region’s air, soil and
rivers with arsenic, sulphuric acid and iron-zinc residues. Vegetation withered,
animals and fish died, and people developed new diseases. Thirty peasant
communities and twenty-eight hacienda owners as far as 75 miles from La Oroya
filed legal claims against the Corporation for acute environmental damages.
After years of litigation the people whose land and livelihood had been destroyed
won a pyrrhic victory: the courts ordered the company to purchase their land. In
one stroke the Cerro de Pasco Company became the largest landowner in Peru.

In an example of ecological modernisation, once the company owned the
barren lands it increased profits by means of reducing environmental damage.
Over the next decade the company installed flues to capture lead, zinc and
bismuth particles, as well as arsenic and sulphuric acid emissions. These
measures gradually increased the smelters’ productivity. The company sold the
recovered metals, which contributed to its expanding output of lead-zinc ores.
Environmental controls had another benefit: the soil of the Anpleasiowly
regained its fertility. On the cold, dry lands at altitudes of 12,000 feet, which the
courts had ordered the company to purchase, the Company developed Peru’s
largest cattle ranch. Nevertheless, those environmental measures did little to
regenerate the flora and fauna of the La Oroya valley, closerto the refinery. There
soil and rock remained bleached by sulphuric acid, and rivers and underground
water continued to be toxic and lifelésdMore than eighty years after the
Corporation opened the refinery, the Oroya valley remained a sort of lunar
landscape.

Although the Corporation modernised mineral processing and transport, for
over forty years its methods of labour recruitment looked to the past more than
tothe future. Fromitsinception, the Cerro de Pasco Corporation found it difficult
to attract workers. The Company’s North American staff regularly complained
that of all the difficulties associated with mining in the Peruvian Andes, worst
was the shortage of labour. The root of their problem lay in the vitality of
communal and household production in the Andes. Although peasant commu-
nities were changing, households remained largely self-sufficient. Consequently,
rather than accepting that work in the mines was a permanent feature of life,
Andeans sought wage labour in the mines only occasionally, to solve an
immediate cash crisis.



15
LATIN AMERICAN MINING

- |
.

FIGURE 2. The entrance to the San Cristobal Mine of the Cerro de Pasco Mining
Corporation. The mine was inaugurated in 1928; this photograph was taken soon
after by the Peruvian photographer Sebastian Rodriguez.

Occasional labour was incompatible with the Corporation’s labour require-
ments. The company needed permanent workers it could train in the skills of
mining and metallurgy, not men who worked for short stints, then returned to
their villages. To resolve this problem, the Corporation adopted an Andean
tradition calledenganchgthe hook), another name for debt peonage. It sent
labour recruiters into highland villages, giving cash advances to men who
promised to work off their debt in the mines. In this system, peasants became tied
to the company, often for long periods because not infrequently their debts
mounted, rather than declined, the longer they remained at the mines.

Within a decade, environmental damage caused by the Oroya refinery
contributed to resolving the labour shortage. After inauguration of the refinery
at La Oroya, peasants could no longer harvest crops in the area surrounding La
Oroya. Further away, yields declined and animals died. In addition, paid labour
on haciendas was harder to come by as many of the region’s estates were also
affected by contamination. Consequently, as the viability of peasant production
declined, more families came to depend on wage labour in the mines for survival.
In this period, proletarianisation of the peasantry facilitated modernisation of the
mining industry.
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REVOLUTION IN MINING

In the 1960s, underground mining was fast becoming a relic of the past as
technological innovations transformed the industry. The exploitation of high-
grade subterranean veins gave way to extraction of low-grade ores from vast
disseminated mineral bodies. The new open-cast techniques transformed all
stages of metals mining. First, modern excavation equipment was used to
remove the earth’s ‘overburden’, or surface layer, which covered shallow
mineral deposits. Second, conveyer belts and pipelines facilitated the movement
of large quantities of soil, sludge and rock. Third, new mechanical and chemical
techniques were employed to process low-grade ores. Fourth, super-tankers and
large port facilities were used in the transport of metals. All in all, open-pit
techniques revolutionised copper, iron and bauxite mining, in particular. The
result was a leap in the scale of production, but at tremendous environmental
cost. Mountainsvere moved and valleys obliterated. Fertile soil that had
supported plant and animal life was covered by toxic tailings. Often these
residues were recklessly discarded, initiating a chain of soil, water and air
contamination that altered the ecosystems of large areas.

Chile, among the world’s leading copper-producing countries, was in the
forefront of open-pit mining. The decline of its nitrate industry in the early
twentieth century paralleled the rise of copper. Copper production in Chile was
based on low-grade porphyry ores, which required large investments. Following
the opening of the Panama Canal, which lowered transportation costs, and
technological innovations in mining and refining low-grade ores, U.S. compa-
nies rapidly bought out Chilean mining firms. By 1920 the Chilean copper
industry was dominated by three U.S. companies. To give some sense of the scale
of production, one open-cast mine, Chuquicamata, the largest copper mine in the
world, produced half of Chile’s copper exports throughout most of the twentieth
century.

In Peru, technological revolution rendered obsolete Cerro de Pasco’s empire
of underground mines. After the 1960s, when the Corporation’s profits declined,
the bulk of Peru’s mineral exports, predominantly copper and iron ore, came
from Cuajone, Toquepala and Cerro Verde, open-pit mines in the south. These
were an extension of the rich deposits in northern Chile. In Bolivia, from the early
twentieth century, tin was extracted from abandoned silver mines at Potosi, as
well as from Siglo XX and Catavi, underground mines on dltiplano.®®
However, the development of open-cast mining in other countries contributed to
the virtual collapse of Bolivia's tin industry in the 1980s. In particular, open-cast
tin mining in Brazil, and the substitution of other metals, such as aluminium, for
tin in a number of industrial uses undermined profitability in the Bolivian
industry. Nevertheless, if environmental sustainability had been calculated in
estimating the costs of open-cast mining ventures, the Bolivian tin industry
might not have been written off as uncompetitive.
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The open-pit mining revolution was partially responsible for the widespread
substitution of aluminium for tin. In general, it was cheaper to mine bauxite, from
which aluminium is derived, from surface deposits using open-pit techniques,
than to extract tin from underground mines. However, this ignored the fact that
aluminium production often was associated with acute environmental degrada-
tion. First, it required massive amounts of electricity; in fact, electricity was the
major input in aluminium production, not bauxite. As a consequence, bauxite-
aluminium production gave rise to the construction of large hydro-electric dams.
Forexample, in Jamacia, as part of the development of bauxite mines, companies
built large dams. These flooded agricultural valleys and forced farmers off their
land. A second highly damaging side effect of aluminium production was the
residue of vast quantities of toxic waste. So-called ‘red mud’, discarded by
aluminium processing plants, is a highly alkaline caustic waste that frequently
contaminated ground water and soil in areas surrounding bauxite mines. In
Jamaica, Venezuela and Brazil companies disposed of red mud by spreading it
over large areas.

While the technological revolution in mining had direct negative ecological
consequences, these were intensified by national development strategies which
promoted the construction of industrial complexes as spin-offs from the mines.
In Latin America, petroleum and iron ore deposits in formerly inaccessible and
relatively unspoiled regions frequently formed the hub of ‘development poles’.
Politicians, bankers and lending agencies coordinated efforts to create these new
centres of industrial productich.

This was the case with the massive oil deposits developed in Tabasco and
Chiapasin Mexico inthe 1970s, where the government expropriated agricultural
land for mining operations. In ten years Villahermosa, once a small river town,
had refineries, ports, pipelines and almost a million peBpidr. pollution
combined with filtration of contaminated water reduced fertility of the remain-
ing farmland. In addition, after a few years vegetation had been damaged by
nitric acid rain which originated in the sulphur and nitrate emissions from the
refinery?By 1980 one of the few remnants of Villahermosa's past was its ironic
name, ‘beautiful town’. Its pollution problem was so extreme that residents of
Mexico City derived consolation from comparing the toxicity of the two regions.

One of the first development poles to be established in conjunction with
metal mining in Latin America was in the remote Orinoquia rainforest in
Venezuela. In the 1960s the Venezuelan government nationalised U.S.-owned
iron mines in the state of Bolivar to build a large iron-steel complex at Ciudad
Guayand? The massive infrastructure at Ciudad Guayana, where the Orinoco
and Caroni Rivers converge, included open-pit mines, steel plants, a hydro-
electric power plant, and as an after-thought an aluminium refinery. The
aluminium refinery was put there to take advantage of electricity generated by
the Guri hydro-electric dam, one of the largest in the world. In its early years of
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operation all the bauxite the plant processed was imported. Only later were
bauxite deposits discovered at Los Pijiqgiiaos, about 800 kilometres from Ciudad
Guyana. This discovery spread environmental dislocation into a new region,
inhabited by indigenous peoples and unique varieties of birds, animals, reptiles
floated up the Orinoco to the refinery at Ciudad Guayana. This initiated a chain
of pollution carried by the rivers and extending from the mining-industrial
complex into the surrounding rainforest.

The development of Ciudad Guayana involved careful economic planning,
but little consideration for the project’s impact on the tropical ecosystem. The
entire river network was altered to meet the needs of the complex. The Guri Dam
changed the flow of an extensive river system and flooded large areas of tropical
soil. The construction of super-ports on the Orinoco, and widening the river to
accommodate ocean-going tankers, aggravated the environmental transforma-
tion of the river system. In addition, the mining-metallurgical complex generated
a sociopathic process of urbanisation that would be repeated at other develop-
ment poles. As population growth outpaced the provision of basic urban
services, the combination of human waste, debris from the mines, and airborne
pollutants from the metallurgical plants turned Ciudad Guayana and the sur-
rounding zone into an environmental disaster area.

Notwithstanding their size, Ciudad Guayana, Villahermosa, and other mega-
mining projects were dwarfed by BraziPsograma Grande Carajag8egun in
the 1980s, Carajas was the largest mining project in the world. Everything about
Carajas was mammoth, including its threat to the global ecosystem. The project
converted one quarter of the planet’s largest tropical rainforest into its largest
agro-industrial centef. At the hub of the enterprise was an iron ore deposit
which reputedly enjoyed the lowest production costs in the world. It was
calculated that Carajas alone would produce ten per cent of the world’s iron.

The Carajas iron mine became the heart of a vast ‘integrated development
project’ that included a string of open-cast mines producing bauxite, copper,
chrome, nickel, tungsten, cassiterite and gold. Processing plants, steel and
aluminium factories, agro-livestock enterprises, hydro-electric dams, railroads
and deep-water river ports all radiated out from the mines. These formed an
archipelago that covered an area of 900,000 square kilometres, the size of France
and Britain combined. In addition, the project was like a giant magnet, drawing
farmers, gold prospectors, and enterprises of all kinds into the Arffdzna.
earlier mining booms in Brazil, mining in Amazonia altered the locus of the
country’s economyt Along with ranching, it transformed Amazonia from a vast
natural preserve to one of Brazil's most dynamic centres of economic growth.

Before Carajas was completed its effect on the environment was apparent,
particularly repercussions from deforestation. Besides clearing the forest to
make way for mines, farms, and cattle ranches, 1.6 million acres of timber was
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cut annually to stoke pig iron smelters and provide lumber for construction. The
project included plans for reforestation; nevertheless, large areas of the forest
were reduced to scrub. This contributed to climate change in and beyond
Amazonia. Less rainfall, combined with soil erosion, siltation and flooding were
early warning signs of desertification. Research showed that certain plant and
animal species were becoming extinct. In total, the construction and operation
of Carajas set in motion overwhelming negative changes in the ecos§stem.

Large as they were, Carajas and other industrial ventures did not monopolise
mining in Amazonia. After the rise in the price of gold in 1979, an estimated one
million garimpeiros or prospectorsinvaded the region in a gold rush of
unprecedented proportions. In the 1980s, the gold vgadmpeirosextracted
from the rivers of Amazonia accounted for approximately 90 per cent of Brazil's
annual output. The roads, railroads and services installed for Carajas facilitated
the gold rusH?In contrast to the scale and technology of integrated development
projects, garimpeiros were mining’s ‘informal sector’. Relying on simple
machinery and artisanal methods, prospectors worked alone or for small-scale
contractors.

Garimpeiroshave been blamed for much of the erosion in Amazonia because
their techniques involved excavating the banks of the region’s wateffildyis.
activity disturbed the ecology of the river system, in particular causing siltation
that choked out shallow-rooted trees and plants which had stabilised thefterrain.
Most destructive of the environment andgafimpeirosthemselves was their
abuse of mercury. To separate gold from ore prospectors used an amalgamation
technique not unlike the one developed in the sixteenth century to process silver.

Some specialists argued that small-scale prospecting caused extreme envi-
ronmental degradation because it was unregulated and unplanned. In their view,
prospectors’ profligate use and careless disposal of mercury contaminated
rivers, soil and the atmosphere more than large mining companies would have
done. They argued that the scale of silt, sewage and other kinds of river
contamination was an inevitable by-product of the sheer numbers of gold
prospectors; this could have been avoided if the sector were dominated by large
firms. Finally, critics of small-scale mining held that random logging caused
more serious erosion than did projects, such as Carajas, with programmed
deforestation/reforestatich.

Other specialists disagreed. Faced with massive industrial mining, they
viewedgarimpeirosas the lesser of two evils. Despite the damage they caused,
together with indigenous tribes and small farmgasimpeiroshelped to resist
the advance of ranchers, speculators, and mega-mining companies which were
relentlessly transforming AmazorffaHowever, the ecological damage that
resulted from informal gold mining caused conflicts betwgarimpeiros,
farmers and indigenous peoples of the re§idndian tribes, in particular,
attempted to keep prospectors out of the forest because their survival depended
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on hunting, gathering and fishing, all of which were jeopardised by small,
unregulated mining

Environmental destruction caused by mining in Latin America increased
significantly in the twentieth century, particularly following the introduction of
open-cast techniques. This was in contrast to a general reduction in the brutality
of working conditions in the industry. The technology of open-cast, non-
selective mining transformed the labour process in metals extraction. Modern
mining no longer required men to work underground in dangerous, unhealthy
conditions. Men (and some women) who extracted ore from open-cast mines
operated construction equipment. They drove cranes, shovels and dredgers
which scraped away the earth’s mantle. The mechanisation and division of
labour which came to characterise industrial mining has been associated with
rapid increases in productivity. For example, in 1970 on average more than ten
times more metal was produced per day in Peru’s open-cast copper mines than
would have been possible in underground miftng.

In Latin America, the open-cast revolution in mining marked a turning point
for the human condition of miners and the environmental sustainability of the
industry. While the first tended to improve, the second tended to deteriorate. In
so far as profitability came to depend on the pace of technical innovation in
extraction, processing and transport, more than on prolonging and intensifying
labour, it was associated with two tendencies: firstreétativereduction in the
number of workers employed by large mining companies; second, some scope
for improvement in working conditions for those in work.

In the middle twentieth century, the militancy of miners’ trades unions in
several Latin American countries, in the context of mechanisation associated
with new techniques, brought improvements in miners’ working and living
conditions® In general, the horrors of heavy physical labour in appalling
conditions underground gave way in advanced sectors of the industry to a more
‘modern’ labour process. As the character of the exploitation of labour in the
mines changed, work at the mines became more like that in other industries. As
a consequence, by the 1960s miners’ collective struggles derived less from their
conditions of work than from the increasing numbers of miners who had no work
at all. With underground mines closing down, unemployment became the
scourge of the industry.

Transformations in the labour process, which provided the possibility for
improving conditions of work, also generated massive environmental destruc-
tion. The same mechanisation and open-cast techniques which lightened the
labour of working miners brought ecological disaster to large regions of Latin
America. Leaps in productivity ushered in alterations of the environment on
what seemed like an ever-expanding scale. The direct and indirect effects of the
mining revolution degraded large expanses of the earth’s surface, the impact of
which was felt far beyond the continent.
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DEBT DISASTER

Environmental destruction and debt were among the major global concerns of
the late twentieth century. Although apparently separate issues, their causes and
effects were linked because finance capital imposed a solution to the debt crisis
which almost inevitably resulted in large scale ecological degradation.

The Third World debt crisis originated in an escalation in the price of oil in
the 1970s. Flush with petro-dollars and anxious to extend credit wherever they
could, banks in Europe and the US pressed loans on Latin American govern-
ments. These funds financed the construction of roads, dams, ports, pipelines and
mines. The result was growth in production, in particular of petroleum and metal
mining; however, income growth was not as rapid as economists had expected.
Construction of some of these projects dragged on for decades, others were never
completed. In many cases mega-mining projects proved to be less profitable than
they appeared on paper. Instead of generating income, a number of these projects
generated debt. For example, in Peru debt servicing for the mining sector alone
was US$ 663 million in 198%.

The North’s solution to the debt crisis accentuated environmental and social
dislocation throughout the Third World. The bankers’ response to indebtedness
was coordinated by the International Monetary Fund, which imposed structural
adjustment policies on governments. The aim of these policies was to ensure that
countries did not default on their debts to private banks and multilateral lending
agencies. Structural adjustment, or conditionality, involved economic deregula-
tion, denationalisation and, above all, export promotion. In Latin America, to
satisfy conditionality, governments encouraged exports, almost regardless of
their environmental or social impéekt.

In the context of debt, export promotion and environmental degradation
became intertwined. Petroleum was Latin America’s leading export in the
1980s. Although prior to the 1970s, Mexico and Venezuela had been the only
significant producers in the region, in the 1980s petroleum companies initiated
ambitious exploration programmes in Amazonia as well as in offshore fields.
The expansion of petroleum exploration was directly related to the debt crisis.
Faced with large service payments and contracting economies, governments
were anxious to exploit their petroleum reserves. Consequently, they offered
companies favourable terms to develop their deposits. While these governments
sometimes paid lip service to issues about the environmental impact of these
programmes, in practice they were unwilling to take actions which might
discourage companies from operating in the region.

In the 1980s Brazil had the largest debt of any country in the world. Although
the capitalist development of the rainforest preceded the debt crisis, Brazilian
politicians resolved to hasten exploitation of the resources of Amazonia to
service its loans. For instance, notwithstanding low metals prices in the 1980s,
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Carajas and other large open-pit mines were inaugurated and enlarged. These
contributed to the fastest and most ruthless enclosure movement in history. Itis
estimated that in twenty years, between 1970 and 1990, 50 million hectares of
common lands in Amazonia were appropriated as private property. The rush to
the Amazon unleashed environmental destruction and violent conflicts over
natural resources on a scale few had anticigéted.

As | have described, Amazonian gold prospectors represented an extreme
and well publicised case of environmental depredation. While less well known,
the spread of an informal sector in mining occurred in other countries of Latin
America, and with similar effects. Neo-liberal economics engendered wide-
spread poverty, unemployment and deregulation, which encouraged artisanal
mining to flourish in the shadows of industrial enterprises. As small scale,
‘informal’ mining ventures easily circumvented regulations controlling the
disposal of toxic tailings and chemical pollutants, the environmental conse-
quences of these activities rapidly became apparent. This suggests that in
mining, small is not necessarily more sustainable than large-scale véhtures.
propose that with regard to mining, the salient factors which condition environ-
mental impact are the form of property relations and the political will to regulate
production, not enterprise size. When capital accumulation drives production
and choice of technology, ecological considerations tend to be disregarded,
whatever the size of firm. This would support the conclusion that where
production is consciously and collectively designed to enhance social needs,
there is more possibility that choice of technique, including scale, might reflect
environmental considerations. However, writing in atime when socialism seems
remote, realism leads me to suggest that the nationalisation of mining activities
might be a more pragmatic political agenda. And, unlike in the past, environmen-
talists would endeavour to ensure that the politics of nationalisation was based
on environmental as well as class objectives.

ENVIRONMENTAL DESTRUCTION AND HUMAN IMMISERATION:
INVERSE OR MERGING TENDENCIES?

Analysis of historical trends in Latin American mining suggests a tendency
towards decline in human immiseration coupled with a rise in environmental
destruction. These processes intensified with the expansion of capitalism in
Latin America. Capitalism has the potential to free human beings and productive
resources from limitations which characterised previous economic systems. At
the same time it subordinates workers and resource use to the competitive drive
to accumulate capital. The combination of ‘liberation’ and subjugation creates
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apower thatis productive as well as destructive. Production expands rapidly, but
in the process of accumulation capital consumes resources on an ever expanding
scale®®This creates a tendency within capitalism to erode ecological sustainability:
however, it also contains counter-tendencies. The development of technologies
which economise in the use of resources is one; another is that when profitability
is constrained by environmental degradation, firms may take measures to
overcome impediments to the expansion of capital, such as at La Oroya in the
1920s% However, the most important force for ecological preservation stands
outside capital and potentially opposes its expansion. That force is the power of
people who in an organised way resist the destruction of natural resources which
are crucial to their lives.

With the expansion of capitalism, exploitation of the working class tends to
increase, as capitalists appropriate more unpaid labour time in the process of
production. Yetinherentin capitalism is the possibility that the standard of living
and working conditions of the labouring class may improve. Rising productivity
provides the possibility that capitalists can increase profits and also accede to
some demands by workers for improvements in their conditions of existence.
That two-fold process occurred in industrial countries in the twentieth century:
trade unions fought for improvements in the lives of workers, and the standard
of living of the working classes rose. To alesser extent that process characterised
the mining industry in Latin America.

One might conclude that these long-term inverse tendencies — improvement
in the conditions of existence of the masses of people in contrast to increased
ecological deterioration — gave impetus to environmental movements which
flourished in the industrialised countries in the late twentieth century. In Europe
and the US, where human suffering seemed to be on the wane, people became
increasingly alarmed by the devastation of the natural world. However, the
experience of the 1990s underlined the fact that with the expansion of capital,
improvements in the standard of living of the working class is only a possibility,
not an inherent characteristic of capitalist development.

Events of thdin du sieclein the developing world, specifically the social
consequences of the debt crisis, of neo-liberal economics and of globalisation,
suggested that in so far as an inverse relationship between human and natural
degradation existed, it might be drawing to an end. One could project that in the
future the two tendencies will fuse into a common tr@fdhis possibility stems
from trends apparentin the final decades of the twentieth century. These include:
first, falling incomes and standards of living of the vast bottoms of the social
pyramid in Latin America, Africa and parts of Asia; second, chronic environ-
mental decay and acute environmental crises which eroded the quality of life of
broad sections of the population throughout the developing world.
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