
 

 
205 

Nature, Capital and 
Imperialism-I 

 
 
 
 
 
 
 
 
 

 

 

 
Theme 6 

                   Global Connections 
 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
206 

Global Connections  
 

 



 

 
207 

Nature, Capital and 
Imperialism-I 

 

UNIT 17 NATURE, CAPITAL AND 
IMPERIALISM-I*1 
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17.6  Summary 

17.7  Exercises 

17.8  Recommended Readings and References 

17.1  INTRODUCTION  

In the two units, (Unit 17 and 18) we will learn how the environment and bio-
diversity on the earth have been facing continuous threats from human 
activities and state policies in the last five centuries. There is a common view 
that the emergence of capitalism from the sixteenth century and the 
imperialist domination of the southern earth by the industrialized powers of 
the north have divided the world into economic zones. This resulted in 
intense commercial exploitation of the colonial empires causing continuous 
damage to the natural resources. 

This unit examines the role of the capitalist and imperial powers in the 
environmental history of the globe. One of the features of environment-
human interaction was the hazards of natural phenomenon like flood, 
drought, famine, earthquake and epidemics— they all played destructive role 
in history. But more disastrous consequences on environment were 
experienced in the last five centuries which were caused by human activities. 

In this unit, we shall be studying the impact of the emergence and expansion 
of capitalism. We need to understand what caused ecological imbalance on 
which all the living beings depend. This phenomenon has been felt across the 
globe. This theme of the impact of capitalism and colonialism has become a 
matter of serious concern among the environmentalists and researchers in the 
last few decades. Historians have examined this issue in context of colonial 
exchange and migrations of human and biological products, capitalist 
exploitation of natural resources based on competition and profiteering. 

                                                           
*Prof. Arvind Sinha, (Retd.) Centre for Historical Studies, Jawaharlal Nehru University, New 
Delhi 
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Global Connections 17.2 WHAT DO WE MEAN BY CAPITALISM, 
IMPERIALISM AND ENVIRONMENTAL 
STUDIES 

Let us begin this unit by understanding the terms –capitalism and imperialism 
and their interconnectivity with the natural resources. 

CAPITALISM: Fernand Braudel traces the origin of the word capitalism to 
the 12th and 13th centuries when words like ‘capitale’ were used that meant 
funds or stock of merchandize or sum of money carrying interest- these all 
implied capital. The word gradually came to mean money stock of a firm or 
of a merchant. It was called by different names like il corpo in Italy, le corps 
in Lyon, France. Quesney, the famous Physiocrat, wrote that ‘all capital is an 
instrument of production’. Another Physiocrat, Abbé Morellet treated 
capitalists as a group or a category, almost a class apart in a society. 
According to Fernand Braudel (Civilization & Capitalism, vol. II, The Wheels 
of Commerce), from the time of industrial revolution, capitalism moved into 
the sphere of industrial production as a large profit maker where investments 
were made in trade, circulation and marketing. However, Braudel did not 
provide any theory of capitalism, nor did he delve into its importance. 

The Marxist concept of capitalism is mainly economic in character— a mode 
of production that destroyed the feudal structure. The term ‘capitalism’ 
became popular after Karl Marx’s monumental work Das Kapital (in three 
volumes) in which he provided a precise and a distinct meaning to it. He 
employed the term extensively and propounded a theory of capitalism. He 
argued that capitalism is a specific economic system arising from the 
sixteenth century England and grew into the stage of industrial capitalism by 
eighteenth century. He emphasized that under capitalism, production was for 
exchange rather than for subsistence. Private ownership was meant to exploit 
resources and control production process including land and labour. The 
essence of capitalism was based on competition for profit and unbound 
wealth. Marxist scholars suggest that capitalism passed through different 
phases— the age of merchant capitalism, the phase of industrial capitalism 
and the period of financial capitalism. There are a many other categories of 
capitalism that makes it a complex term. 

IMPERIALISM: The word ‘imperialism’ embraces a tenancy of one society 
(predominantly European countries) to acquire, control and exercise power 
over outside regions or countries in order to organise the colonial economy 
for the benefit of their own economy. The aim had been to exploit the 
productive resources including the raw materials of the colony to be used by 
the imperial power for its industrial needs. The external territories were also 
to be used as markets to dump its industrial goods and make financial 
investments to exploit natural resources through mining, railways and sea 
transportation. From the late-19th century, imperialism refers to fundamental 
shifts in the relationship between advanced industrialized western states and 
technologically not so advanced non-western societies. 
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Imperialism is the name given to the forces or motives which lay behind 
colonial expansion. It acquired a new and negative meaning in the early 20th 
century. Although, Karl Marx had not propounded any theory of imperialism 
as his focus was on the study of capitalism, his theory of capitalism provided 
a direction for those interested in the study of imperialism. Marx’s arguments 
on the capitalist mode of surplus extraction and the need of larger markets to 
achieve that goal implied that imperialism was that path. An economic 
interest was one of the pillars and motives of imperialism. J.A. Hobson’s 
work titled Imperialism (1902) was followed by Rudolf Hilferding’s book 
Das Finanz Kapital (1910) laid the grounds for the study of imperialism. 
Lenin came out with a pivotal work— Imperialism, the Last Stage of 
Capitalism in 1916. Lenin regarded imperialism as an advanced stage of 
capitalism. Private competition and state backing made imperialism 
exploitative, reckless and destructive as it worked with the sole aim of profit-
making. 

There was a difference in the theses of Lenin and in those of his predecessors. 
Hobson’s study was grounded on the experience of British imperialism. The 
well-organised industrial and financial interests acted to control and reshape 
the colonial economy, often by the use of state force with the aim of 
accumulating national capital. It was to compete with the rival powers. 
Though his theses emphasized the economic basis of imperialism, he was not 
a Marxist. His stand of imperialism became the official position of the 
Labour Party in Britain. By the time, Hilferdings work appeared, United 
States of America and Germany had become leading industrial nations 
surpassing Britain. Banks in the former two countries represented finance 
capital and played a crucial role in extending and controlling industrial 
capital. This created the condition of monopoly capitalism. Rosa Luxumberg 
was another theorist of imperialism. In 1913, her work appeared titled 
Accumulation of Capital. She explained the process of imperialism as 
developed in the capitalist states of northern parts of the earth that controlled 
economies and markets of the non-capitalist world in order to keep them 
undeveloped.  

For Lenin, imperialism had several faces. He saw it as a step of historical 
development. According to Lenin, imperialism had existed much before the 
era of capitalism but the First World War had put an end to the distinction 
between colonial expansion and imperialism. The war was fought for the 
distribution and redistribution of colonies.  

The Great Depression of 1929 was basically a crisis of capitalism and marked 
a fresh phase of writing on imperialism. Joseph Schumpeter’s Imperialism 
and the Social Classes, and Jack Gallagher and R.E. Robinson suggested that 
capitalism and imperialism were two separate phenomena. Schumpeter 
argued that imperialism was created by pre-capitalist social and political 
forces while capitalism emerged through the combination of various factors 
of production. Capitalism did not require territories while imperialism was 
based on the principle of the acquisition of foreign colonies. Gallagher and 
Robinson contested the theory that capitalism led to imperialism. For them, 
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Global Connections the economic interests of capitalism did not play a role in empire building. 
Yet, the term ‘imperialism’ has become synonymous with oppression and 
exploitation of economically and militarily weaker and lesser developed 
regions of Asia, Africa and America. 

European writers justified imperialism by calling it a civilizing mission of the 
advanced white races to train and transform the uncivilized and backward 
populations of dark skinned people of Asia and Africa. It came to be called 
‘white man’s burden’. In such explanations, the profit making aims or 
investment of surplus capital or race for political superiority among the 
Europeans and Americans was not highlighted or called it a price of 
advancement. Partition of colonial territories, also called the policy of 
‘spheres of influence’ was followed for mutual benefits to avoid wars. 

ENVIRONMENTAL STUDIES : Environmental history has drawn 
attention of many scholars in the last few decades of the 20th century. Many 
writers have pointed to the harmful consequences of human activities on 
natural environment and in colonial world in particular. As early as in 1904, 
Ernest Friederich, a German geographer, suggested that the global expansion 
and resource gathering efforts of the European capitalists has become 
increasingly destructive through imperialist policies resulting in serious harm 
to flora, fauna and soil productivity on a vast scale. Williams points out to the 
damage of hydrological environment in India and Africa— a subject that 
concerned the British administrators too, as is evident from the work of J.M. 
Mackenzie (‘Empire and the Ecological Apocalypse: The Historiography of 
the Imperial Environment’ in Griffiths & I. Robbins (Eds. Ecology and 
Empire).  

Each geographical region had a distinct and peculiar kind of flora and fauna 
that had evolved over thousands of years but was destroyed in a short time 
due to the over-exploitation by the colonial powers. This was executed 
through the imperialists-capitalist nexus in which state powers also played a 
crucial role. In short, it was a combination of capitalist ventures and 
imperialist policies. The study of environment and its ramifications has been 
explained by many scholars through their writings on environmental history. 
Such writings began to appear in the 1960s in America and Europe. Richard 
Carson’s major writings in the post-World War era on environmental studies 
included The Sea Around Us (1952) and The Silent Spring (1962). In 1967, 
Robert Nash’s work Wilderness and the American Mind, A Classical Text of 
Early Environment History appeared. He used the term ‘environmental 
history’ in his address to the Organization of American Historians in 1969. 
Many others like John R. McNeill, Richard White, J. Donald Hughes, 
Richard Tucker, etc. developed this subject further. Environmental history 
meant the use of ecological analysis as a way of understanding human 
history— an account of changes in human societies that were related to 
changes in the natural environment. Writers like Donald Worster and J.R. 
McNeill stress the need of environmental sensibility in the study of empires 
and point out to the damage done to the environment by the western 
colonists.  
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17.3 THE EARLY COLONIAL EMPIRES AND THE 
EMERGANCE OF MERCHANT CAPITALISM 

The early sea voyagers and adventurers like Christopher Columbus, Vasco 
Da Gama, Ferdinand Magellan and later Jacque Cartier, La Salle have all 
contributed towards the establishment of European colonial empires in South 
and North America, Asia and Africa. Europe’s discovery of far-flung 
countries and islands and the control of distant lands in America, Asia and 
Africa, led to the creation of early colonial empires of Portugal and Spain 
Subsequently, the north-western countries of Europe established their own 
colonial empires in distant regions of the globe. This was one of the reasons 
for the promotion of commercial economy in Europe. All these trends 
promoted the rise of capitalism and introduced a race for colonial acquisition.  

The Portuguese were the pioneer in sea voyages and sailing activities across 
the oceans throughout the fifteenth century. Vasco da Gama found a sea route 
to India and this resulted in the control of Asian spice trade by the 
Portuguese. During the sixteenth century, the Portuguese were the only 
organized commercial and maritime European power in Asia and the only 
European empire in Asia that was directly controlled by their king. The 
Portuguese empire in India was located on the Malabar Coast under a 
Viceroy centred at Goa. The Portuguese also discovered Brazil and the 
process of colonization was undertaken soon after. This put them in direct 
confrontation with Spaniards who were also involved in establishing colonies 
in the western region beyond the Atlantic. The conflict between Portugal and 
Spain had to be settled by Pope Alexander VI in 1493. The Portuguese 
brought a large number of slaves to develop agricultural resources of Brazil 
that included several new crops like coffee, cocoa, tobacco, sugar and cotton. 
Lack of availability of metals made the Portuguese concentrate on 
agricultural resources and slave trade from Africa. 

The Spanish colonial empire was created mainly in the western hemisphere in 
Central and South America and the West Indies (which came to be known as 
the New World) after the discovery of America in 1492 by Christopher 
Columbus. It was essentially an urban empire primarily focused on mining 
sites. Columbus returned to Europe with gold samples that inspired many 
ambitious adventurers to leave their homeland in search of new sources of 
treasure. The rush for gold and silver was started by the professional 
explorers between 1520 and 1550. They were called Conquisitadors- men 
like Hermando Cortés (who conquered Mexico territories), Francisco Pizarro 
(overthrew the Inca rule on the Pacific), Alvarado (conquered Guatemala) 
and Quesada (New Granada). So in a short time, the Conquisitadors had 
acquired almost independent powers and ruled vast territories, and enjoyed 
autonomous control of an area which was several times larger than Spain. 

17.3.1  Exchange of Diseases and Demographic Consequences 

The impact of population migration in the spread of diseases has been 
touched upon by writers like Fernanad Braudel, Eric R. Wolf and William 
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Global Connections McNeill. Historians and specialists disagree on the question whether some 
diseases existed in the New World or they were exported from other 
continents. Several European endemics such as smallpox, measles, whooping 
cough, chickenpox, bubonic plague, malaria, diphtheria, syphilis and 
influenza affected the local population badly as they had not developed 
immunity against them. Alfred Crosby describes the entry of Europeans in 
the New World as ‘Ecological Imperialism’ or the ‘bacteriological warfare’. 
He argued that the European settlers were successful in their efforts of 
colonization because of their introduction of animals, plants and diseases. It 
caused a significant shift in the ecology of the colonized territories. The 
colonized population experienced frequent losses due to endemic factors. 
Smallpox broke out in Santo Domingo in 1493 soon after the arrival of the 
Europeans. It followed them whereever they went (1519 in Mexico city, Peru 
in 1530s, Brazil in 1560s and Canada in 1630s). Other diseases like measles, 
influenza, dysentery, leprosy, typhoid, venereal and plague also made their 
appearance after the arrival of the Europeans.  

The outbreak of such diseases adversely affected the native population as 
they proved to be more potent than weaponry. Smallpox was one such 
epidemic that had a disastrous impact on local population. In 1507, the first 
smallpox epidemic struck Hispaniola (modern Haiti) wiping out almost the 
tribe. Spanish brought more enslaved people from Africa and the smallpox 
appeared frequently. Nearly 90 per cent of the local population perished. The 
disease spread to Cuba and then to Puerto Rico where over half the 
population died. Cortes invasion in Mexico was accompanied by the 
widespread outbreak of smallpox in Tenochtitlan in 1518-19, Maya 
civilization, and then swept across South America and North America 
witnessed similar scene. The impact of smallpox was catastrophic. According 
to Sherburne F. Cook and Woodrow Borah, Amerindian population in 
Central Mexico fell from about 25 million in 1520 to 11.2 million by 1532 
and 8.52 million by 1608. It is said that ‘Columbus was the advance scout of 
catastrophe for Amerindians’. The wiping out of a large population of the 
local population in the New World made the task of the European conquerors 
easy. 

17.3.2  Impact of the Early Colonial Empires 

Writings on discovery of the ‘New World’ and its consequences have 
undergone significant shifts. The long-term consequences were felt much 
later. The importance of the new territories was experienced with the arrival 
of bullion in large quantities along with the discovery of numerous new 
products. Historians differ on the impact of the early empires in America. 
Walter Prescott Webb, an American historian, argued that the success of 
Columbus led to subsequent European progress. The vast stretches of land in 
the New World opened up new opportunities for the Europeans. For Pierre 
Channu, the products from the New World stimulated the growth of several 
industries, while Wallerstein and Andre Gunder Frank highlight the role of 
colonial trade in the emergence of the capitalist economy. Many writers 
(including Francis Parkman, George Bancroft, Samuel Morison, etc.) show 
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admiration for Columbian voyages and praise the role of Conquisitadores. 
They all belong to the so-called “Bardic School”. They generally accept the 
view that the capitalist development was hastened during this time and 
caused the weakening of the feudal structure. The long-distance trade 
contributed to Europe’s shipping industry and promoted maritime trade. 
Spanish ship industry became the largest in Europe that handled trans-
oceanic trade. The Mediterranean domination under Italy was replaced by the 
Atlantic belt comprising of Spain and then, Holland, England and France.  

As opposed to the Bardic School, some scholars form the “Berkeley School” 
who form an inter-disciplinary approach to explain the impact of these 
geographical discoveries. Among them are geographer Karl O. Sauer, 
physiologist Sherburne F. Cook, writers from Annales like Lesley B. 
Simpson, John L. Stephen, Du Bois etc. Alfred W. Crosby (Ecological 
Imperialism), in his highly original and thought-provoking work, argues that 
the Europeans’ success was more a matter of biological rather than a military 
conquest. In his earlier work, Crosby (an article on the biological 
consequences of the European arrival in America), discussed the exchange of 
plants and animals among the continents. This exchange was beneficial in 
certain ways and resulted in globalization of biology, yet it also had 
devastating and catastrophic repercussions in the form of the spread of new 
diseases across the continents. 

Lawrence Wood in his e-article brings out the impact of overseas colonial 
control on environment. The major areas of study are: how global imperial 
powers directly damaged the environment in the colonies through excessive 
resource extraction, and how the global empires of nearly four centuries 
caused anthropogenic climate change. As the ultimate aim of colonial 
empires was to make the imperial nation rich and strong, each power tried to 
achieve it with the maximum resource extraction and production of cash 
crops. Fairhead and Leach (2000) point out that in the earlier writings, the 
environmental concerns were totally ignored. Complete concentration on 
resource extraction by the colonial powers had adverse impact on ecosystem. 
Let us explore the negative impact on the ecology of the region caused by the 
early colonial powers. 

The expansion of trans-oceanic trade and the creation of distant-markets 
during the process of colonization promoted capitalism in the European 
world. Europe witnessed an upsurge in demand of luxury products. 
Consumer capitalism destroyed eco-system in many parts of the planet by 
destroying the lives of birds and animals. For a long time, Serbia was the 
chief source of fur, much in demand by the rich aristocracy of Europe. 
Canada soon became the chief source of fur and beaver’s skin and fox skin 
for hats and coats. Chinchilla pelts were exported from Argentina and Chile 
from 1820s to America and Europe to manufacture fur clothing. By 1910, the 
export of chinchilla from Latin America was made illegal but some of its 
species had already become extinct. After 1840, another forest creature, 
guano of Peru attracted the attention of the Europeans. It was found that 
guano was extremely rich sources of nitrogen— a fertilizer for high yield in 
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Global Connections agriculture. The British merchants started exporting the guanos to distant 
markets and by the 1870s, Peru virtually exhausted the stock of predatory 
birds. Even in the developed North America, some species of animals like the 
American Buffalo were hunted to near extinction.  

17.4 COMMERCIAL CAPITALISM TO 
INDUSTRIAL CAPITALISM 

The nearly self-sufficient subsistence economy under feudalism was deeply 
undermined by the expansion of trade and over-exploitation of the inelastic 
agricultural surplus by the feudal nobility. The growth of trade generated 
important changes like decline of pedlars trade by long-distant trade, creation 
of warehouses, depots, stores, stock exchanges and paper currencies, banks 
and commercial institutions and vast trading networks. It was accompanied 
by the emergence of new social classes like bourgeoisie, financiers and 
professional traders and proletariat. 

The 19th century was a transitional period during which the Mercantilist 
powers of the Pre-Industrial period were transformed into Industrial 
Capitalist powers which dominated the world as the new global economic 
core until the disintegration of colonies after the Second World War. The 
transportation and communication played a crucial role in establishing 
territorial control by the industrial powers over Africa and Asia. In was aimed 
at resource extraction. It resulted in the creation of industrialized empires as 
the epicentre of global economic system. As the core powers of Europe and 
America achieved industrialized status, their demand for raw materials and 
new markets to sell finished goods increased dramatically. This resulted in 
further territorial expansion at the expense of the “periphery” territories in 
order to maintain control over markets and raw materials. This maturing of 
the capitalist system in the core centres marked the adoption of imperialist 
policies to exploit labour, distant markets and natural resources of the 
periphery states of Asia and Africa.  

The process of industrialization was first experienced in Britain during the 
18th century which slowly transformed the British economic structure. The 
economic, technological, social and structural changes between 1760s and 
1830s have been called the ‘Industrial Revolution’. Accumulation of capital 
through banks and small private savings, agrarian modernization, higher 
generation of income from mid-17th century, adoption of new technology, 
and the replacement of handicraft production by factory-based machine 
production, etc. were among the major factors in promoting mass production. 
A series of invention revolutionized cotton production in Britain. Richard 
Arkwright invented Spinning Frame, James Watt, a Scottish engineer, 
transformed Newcomen’s machine into a genuine steam engine or the rotary 
engine. This revolutionized textile production in Britain and caused increased 
demand for raw cotton from the colonies. From 2.5 million pounds in 1760, 
the cotton import rose to 22 million by 1787 and by 1840, it reached 366 
million. Similarly, the mechanization of cotton production resulted in sharp 
increase in coal demand. Between 1815 and 1850, coal output had 
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quadrupled. These changes then spread in unequal measure to the European 
continent during the 19th century in countries like Belgium, France, Germany, 
Netherlands and Russia. The second phase of industrialization by the 
application of modern science in electricity, chemical industries, motor 
vehicles and the setting up of heavy industries like iron, steel and heavy 
machinery. The second phase of industrialization during the second half of 
the nineteenth century experienced new products (such as motor vehicles, 
electrical goods and appliances, synthetic chemicals and capital good and 
machine tools) which needed new sources of energy (like electricity, 
petroleum). The new technology was capital intensive rather than labour-
intensive and resulted in furthering the gap between the northern and 
southern countries. It led to increasing domination of the imperialist powers 
over their colonies. The reckless exploitation of the colonies under the new 
business system remained unconcerned with the growing ecological damage. 
The capitalists called this ‘externalities’ theory of environmental pollution. 
This concept was developed by economist Arther C. Pigou ‘spillover effects’. 
Measures to pay the price of the harmful effects of industrial pollution were 
not thought of. The management remained oblivious to chemical spill caused 
by improper methods of waste management. In the race for profits, business 
operations were performed in which the social costs outweighed the private 
costs. Industrial pollution became a well-known negative externality for 
which the business concerns refused to shoulder responsibility. Global 
imperial powers played a direct role in the environmental degradation 
through resource extraction through agricultural changes, mining activities, 
and destruction of forests with the ulterior motive of enriching the ruling 
powers. It was finally checked at a very late stage by state regulations and 
official penalties of offenders and the phase of decolonization after the 
Second World War. 

The rise of heavy chemical industry included inorganic acids and bleaching 
materials which were earlier extracted from plants and shrubs. Though 
chemical manufacturing was not industrial leader like coal or iron or textiles, 
yet it played a crucial role in industrialization. Another sector that emerged in 
the late-nineteenth century was energy. It was based on the idea of radiant 
heat used for motion from heat. It promoted modern technology that caused 
transport revolution. This had direct impact on demographic changes and 
mass migrations. 

To a great extent, the new powers which emerged became the dominant states 
were all product of Industrial capitalism. Industrialization brought a huge gap 
between the countries of north and those of the south. The latter were soon 
transformed into colonies to serve the interests of the industrialized states, 
who exported not only the industrial products but also capital and finance. By 
the early 20th century, in the race of imperialism USA and Japan, the newly 
industrialized powers, joined the European capitalist powers in the 
exploitation of weaker societies. This heightened the imperialist activities and 
their rivalries led to the partition of almost all of Africa, Southeast Asia and 
the Pacific.  
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Global Connections The imperialist powers were backed by available capital and advanced 
financial resources. The competition among the imperialist governments 
caused inroads into different spheres of colonial economies that led to over-
exploitation of natural resources of colonies. Oceanic waterways and the 
industrial expansion of Europe resulted in the development of modern 
commercial and transport networks. The modern trans-oceanic trade 
transformed the shipping technology in the nineteenth century. Coming of 
steamships had successfully replaced the seventeenth century sail ships and 
thereby revolutionized the carriage capacity. Between 1870 and 1910, 
Oceanic navigation played a major role in promoting imperialism by 
connecting the core powers of Europe and America with their distant colonies 
in Asia, Africa, North and South America, Australia and New Zealand. 
European cargo capacity increased from 1.5 million tons to over 19 million 
tons. Steam power was introduced in the early nineteenth century in both the 
merchant and naval vessels. There was a continuous attempt to upgrade 
technology. The introduction of steam propulsion had made the Europeans 
develop refuelling stations along the sea routes where fuel, wood and coal 
could be found. The introduction of the oil marked a scramble for oil fields. 
This was a heightened phase of imperialism. Capital was pumped into 
shipping to link distant colonies with core economies. Several shipping 
companies like the Peninsular and Oriental Company (1834) the Calcutta and 
Burmah Navigation Company (1856) and the British India Steam Navigation 
Company (1914) supplied capital for building up global marketing networks. 
There were several private companies to manage international oceanic trade. 
The creation of imperial navy battleships and tornados and warheads 
especially during the world wars severely disturbed marine life. Global 
impact of this oceanic transportation could be found in air pollution. Water 
pollution and aquatic life has been equally affected. Though ship 
transportation is considered less harmful than the other modes, the growing 
volume of industry had contributed to degradation of eco-system. The 
construction of docks and ships meant large consumption of forest wood, 
minerals like coal and iron and preparation of land routes to connect the 
increasing number of ports. 

17.5 IMPACT OF INDUSTRIALIZATION ON 
DEMOGRAPHY 

According to Eric Hobsbawm, population movements and industrialization 
go together. Modern economic development required substantial 
demographic shifts which were facilitated by cheaper and easier means of 
transportation. Between 1846 and 1875, nearly 9 million people left Europe 
and many of them went to the United States of America. After this period, the 
number continued to rise. Between 1900 and 1910, the inter-continental 
migration number jumped several times (Eric Hobsbawm, The Age of 
Capital).  

However, it is difficult to establish a simple relationship between population 
and environmental change. The pressure on environment could be 
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experienced by people of the highest and the lowest levels of income. The 
rich consume greater energy to maintain their luxury while the lower depend 
on non-renewable forms of energy like wood and coal. In fact, poverty and 
population growth generally interact to create unsustainable levels of 
resource use. 

The growth in the world population went hand in hand with global 
urbanization. Industrial development across the globe resulted in rapid 
urbanization and witnessed a rapid rise of numerous towns and cities. The 
industrial centres attracted population from distant places. Demographic 
shifts took place due to job opportunities led migrations. While in 1950, less 
than 30 per cent of the world people lived in the cities, it reached almost 50 
per cent in the next half century.  

Historical estimates of world population are not entirely reliable before the 
nineteenth century but the data does provide some significant demographic 
trends. In 1800, world population was nearly one billion but before the World 
War II, it had risen to 2.2 billions. The rate of increase varied from one 
region to another. The population of some places like France, Africa and 
some other regions remained stagnant. In countries like USA, the population 
increase was nearly ten times. The chief reason was speedy pace of 
industrialization and immigration from other countries. 

ESTIMATE OF WORLD POPULATION (1600-1950) 
 

 

 
The fundamental causes of the acceleration of growth rate in last 200 years 
were many. These included reduced death rate, increased life expectancy, 
better health care, the coming of anti-biotic, and the end of many infectious 
diseases except the deadly Spanish flu after the First World War. An 
accelerated demographic growth during the industrial phase in the nineteenth 
century in less developed regions enhance natural resource depletion. Heavy 
density of population in the industrial centres had been an indication of 
modern economic development but it was also responsible for many serious 
environmental calamities. The heavy demographic pressure on land limited 
the possibility of traditional agriculture and created food shortages, land 
degradation, a loss of bio-diversity, destruction of forests, resources and 
habitats. High density of population and increased population growth became 

Year Population 

1600 554 million 

1700 603 million 

1750 814 million 

1800 1 billion 

1850 1.2 billion 

1900 2 billion 

1950 2.5 billion 
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Global Connections an important factor in affecting air, water and land pollution. Over-crowded 
slums in industrial towns became threats to bio-diversity. Man-made 
dumping was responsible for water and air pollution. Public health, sanitation 
and natural resources, all were badly affected by it.  Construction of factories, 
houses sites, roads, and highways, water lines, building of railroads, smoke 
and pollution threatened lives of inhabitants. Nineteenth century London city 
was called the ‘Smoke city’ where its workers lived in congested and 
unhygienic dwellings, infested with fleas, rats and filthy surroundings. It was 
in the twentieth century that new concepts were introduced in town building 
such as the plan of ‘Garden Cities’. 

17.6  SUMMARY 

In this unit, we have seen interconnections between early colonialism, 
capitalism and industrialization and how it caused widespread ecological 
damage. We have seen how the emergence of the early colonial empires of 
the Portuguese and the Spaniards in Central and South America and in the 
islands of West Africa and India led to an active trans-oceanic trade and the 
creation of vast markets across the continents. The discovery of gold and 
silver mines, sugar, coffee, indigo plantations in Central America and spices, 
luxury products like porcelain and silk from Asia and slaves and natural 
products from Africa led to the creation of European colonies in distant lands. 
As the volume of trade increased, shipping industry had to match with the 
increasing trade. Commercial institutions and new forms of trading 
organizations were formed. We find that the commercial capitalism began to 
play a leading part. Commercial banking, insurance, new forms of credit 
instrument sustained this vast colonial trade. 

By the seventeenth century, the Dutch, the English and the French created 
joint-stock chartered companies to control colonial trade. The colonial trade 
gained such significance for the Europeans that it caused numerous wars 
during the eighteenth century. By now, capital had assumed a commercial 
role in the management of colonial trade. We have studied how the early 
colonial empires brought about a major transformation in the global market 
networks in which the European capital played a major role. The market 
mechanisms under capitalism do not have any concern for the conservation of 
environment. The Spanish silver mining at Potosi and mercury mines in 
Huancavelica in Peru, population migrations, reckless exploitation of forest 
resources from mountains and forests, destruction of flora and fauna and 
what is described as ‘biological imperialism’ by Crosby started a trend of the 
destruction of ecosystem that intensified in the eighteenth century. 

The industrial period began in the late eighteenth century in which capitalism 
played a crucial role. It represents a primary change in colonialism which was 
controlled by global capitalism and global imperialism that marked a brutal 
assault on colonial economies. The primary goal was to enrich the colonial 
empires in trade and resources. The European industrial powers introduced 
mechanism of natural resource extraction and replacing food grains with cash 
crops. This was carried out with least concern for the local environment.  
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The industrial growth in Europe had several beneficial results on the quality 
of life of certain sections of the Europeans by raising the standard of living. 
Yet, rise of industries introduced environmental degradation by the end of 
twentieth century. Factories released chemicals, smoke and cloud dust that 
polluted air and water which in turn affected global climate and these aspects 
have been discussed in subsequent Units.  

17.7  EXERCISES  

1) What were the structural changes in the European economy through 
industrialization? 

2)  Discuss the role of capital in the success of imperialism. 

3)  What was the nature of the early colonial empire? 

4)  Who were Conquistadores? 

5)  Explain the term ‘Biological Warfare’. 

6)  What are different views on the impact of “early colonial empires”? 
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18.0  INTRODUCTION 

The damage to the nature has to be understood through different spheres of 
imperialist domination such as agriculture, forest resources, waterways, 
mines, railways, water navigation, colonial urbanization and the numerous 
instruments employed by the imperialist powers to establish their domination. 
The rise of imperialism started with the acquisition of trading colonies by the 
western nations and then by establishing control over their crucial economic 
sectors by financial capital to reap huge capital for their own industries as 
discussed in Unit 17.  

The industrial capital accumulation promoted financial investments in the 
crucial sectors of colonial economy. This trend began from the early 
nineteenth century but became more visible from about 1870s. There were 
several spheres of colonial economy which the imperialist powers targeted 
such as control over agriculture and plantations of commercial crops, 
exploitation of forest and mineral resources (like coal, iron, timber and forest 
products), construction of sea ports and railways and setting up of weapon 
factories for the Imperial armies. The State and big-business nexus through 
the control market mechanism led to reckless harm to the local eco-system. 
Capitalist and imperialist exploitation of the local resources paid no heed to 
the harmful consequences while optimizing profits. Endless desire for profit 
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and political supremacy was incompatible with finite resources of the planet. 
The destruction was so vast that even after getting freedom from colonial 
rule, the people are still battling with the disastrous consequences on 
environment. An awareness of the degradation of environment had come 
about in mid-twentieth century and steps have been taken by some business 
organizations of the developed world to retrieve the situation. Dangerous 
climatic changes were a fall out of the imperialist policies. 

Entry of the Imperial powers in the far-flung regions of the globe caused 
immense damage to the global environment. This unit examines the nature of 
consequences of capitalist-imperialist nexus on the eco-system of the world. 

18.1  RISE OF FINANCIAL CAPITALISM AND 
IMPERIALISM 

Large-scale capital investments were needed for the heavy industries during 
the second Industrial Revolution from 1870s. Accordingly, this encouraged 
the development of capital markets and commercial and banking institutions 
to finance the new enterprises. The large capital markets and industrial 
enterprises, in turn, helped push forward the geographical limits of operations 
of the industrialized nations. Surplus finance found new avenues in distant 
lands. There are two different views regarding the nature of relationship 
between capitalism and imperialism. The majority view is that a close 
connection existed between the two. Imperialism had expanded the profits of 
the capitalists by capturing distant markets for the exploitation of natural 
resources and for the disposal of industrial goods. In other words, European 
industrialized nations, later joined by USA and Japan, had embarked on the 
path of colonization. The second view denies the close economic link 
between imperialism and capitalism. Colonies were created by political 
means but the aims were many others apart from economic. One can agree 
with the first view that imperialism had a clear economic cause of investing 
surplus capital in the distant colonies to create infrastructures for colonial 
exploitation of natural resources like minerals, water supplies, railways, 
forest resources. 

Capital could now be mobilized for loans and investment, and the bigger 
businesses had found new fields of investments with secure return. It 
provided new sources of food for the swelling urban populations of Europe, 
Railways, ship construction and mineral exploitation were the major fields of 
capital investments. In the subsequent paragraphs, we will study different 
fields of colonial economy in which the instruments of imperialism 
functioned.  

18.2  AGRICULTURAL CHANGES AND 
ENVIRONMENT 

Agriculture accounts for a significant share of human use of land. According 
to one report, 37 per cent of the earth’s land was used for pasture and crops in 
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of available water was used for agriculture.  

Environment was deeply affected by crops and livestock production. They 
are regarded as an important source of water pollution through nitrates, 
phosphate and pesticides. They are seen as a major anthropogenic source of 
green house gases like methane and nitrous oxide. Agriculture can also cause 
air pollution. Besides, agriculture impacts environment through land 
degradation, salinization and over-extraction of soil. Fertilizers and manure 
are major causes of water pollution and use of modern pesticides makes it 
more threatening. 

Agriculture can be one of the many sources of air pollution. It is the dominant 
anthropogenic source of ammonia, which causes acidifying effect and one of 
the causes of acid rain. It has damaging effects on trees, soil, lakes and rivers 
and on the biodiversity of the surrounding region. Burning of crop residuals 
(or stubble burning, a practice of intentional setting fire to the leftover stalks 
of crop) and animal excreta spoils the quality of air.  

Taking the case study of Languedoc Province during the French Revolution, 
Noelle Placke (“Agrarian Reform and Ecological Change during the Ancien 
Régime”) discusses the environment history of France. The Légende Noire is 
regarded as the starting point in France. The general view of the French 
writers is that the Légende Noire of the revolution unleashed a reckless 
environment disaster in the countryside. The French peasantry was blamed 
for taking advantage of the breakdown of rural authority to invade and pillage 
forests and for clearing the wasteland. The contemporary writings suggest 
that the decade after 1789 was the period of reckless wave of environmental 
destruction. This is evident from the memoirs including the one by Rougier 
de la Bergerie, a leading agronomist of that age. The Légende Noire of the 
French Revolution has been the underlying paradigm of the French 
environment history. Writers like Noelle Plack and Peter Mcphee argue 
against this view and suggest that the process of land clearance had started 
with the edicts of Louis XV in the late-seventeenth century.  

Plantation economy was closely linked with the rise of capitalism. It is 
evident that the Portuguese, the Dutch and the French promoted plantations 
on the African western coast, Brazil and the West Indies. The creation of 
plantations were entirely dependent on the old continents – settlers, the 
labour force in the form of black slaves from Africa, the expertise and 
technology of sugar production from Europe and capital resources of the 
Europeans. The setting up of sugar mills proved to be a lucrative investment. 
By mid-eighteenth century, the French capital investments in St. Domingue, 
Martinque and Guadeloupe promoted not only colonial trade but gave 
enormous advantages to the Europeans by way of promoting shipping 
industry and cargo charges, insurance, commissions and transfer of money. A 
large number of sugar mills emerged along the western coast of France that 
included the ports of Le Havre, Nantes and Bordeaux. 
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By late eighteenth and early-nineteenth centuries, the colonial agricultural 
system reached a new level of control and exploitation in the period of high 
imperialism. The importance of a colony was judged by its agricultural 
wealth. This resulted in an intensification of bitter struggle among the 
European powers to acquire and control it. The forces of change meant the 
need for industrial raw material or consumer products like rubber, timber, 
cotton, spices, tea and coffee, sugar and tobacco. Colonial impact on rural 
economy and social system of each region varied due to the level of capitalist 
development and the nature of domestic industries.  

18.3  PLANTATIONS 

Plantation agriculture was introduced in the Atlantic islands by the 
Portuguese but in the New World, many other West European powers joined 
the race. In South-East Asia, plantation became a special feature of colonial 
life. There were several differences between the traditional agrarian system 
and the plantation economy. Those were concerning the scale of operation, 
the organization of production, the nature of foreign control, the scale of 
capital investment, specialization of crop selection and the role of export 
market. In fact, south-East Asia experienced a major transformation in 
agriculture. Rubber plantation in Indo-China, Vietnam and Malay had 
become an international product with the spread of industrialization in 
Europe and America. It virtually became an industry inviting work force 
from distant regions. Rubber was grown in plantations cleared from forest 
lands and needed long-term heavy capital investment. The rubber plantation 
due to the unusually long roots prevents any other crops to grow. Plantation 
agriculture led to reduction of forest cover as large areas of land had to be 
cleared of natural vegetation; this caused soil erosion, ecological disturbance 
and damaged biodiversity.  

In the colonial economy, plantation economy formed a large part that began 
to change the land rights. The main difference from the earlier crop pattern 
was the importance given to cash crops which earned higher profit in distant 
markets. The scale of plantation operations attracted huge financial resources, 
European management and dependent indigenous labour, often migrating 
from distant regions including China, Burma and Nepal. Focus was on those 
crops which were needed by the European industries. Local peasants were 
forced to produce crops demanded by the European powers. The capital-
intensive and monoculture plantation in South-East Asia experienced 
important demographic changes. In Java, the population increased from 3.5 
million in 1800 to 40.9 million by 1930 while in Malaya, the increase was 
from 2,50,000 in 1800 to 3.8 million in 1931. (Butlin, Geographies of 
Empire, p. 552) The French generated financial investments through the 
Bank of Indo-China, comprised of the European investors to promote rubber 
plantation in Indo-China, Cambodia, Vietnam and Annam. 

Plantations in the Dutch East Indies had played a major part in the nineteenth 
century colonial economy. Sugar plantations in north, central and eastern 
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The technological changes coming from Europe were accompanied by heavy 
capital investment at the processing level transformed the scale of production 
and radically altered the economic and human geography of sugar producing 
areas. In India, the introduction of modern technology changed the methods 
of processing and turned it into an industry. According to D.R. Headrick (The 
Tentacles of Progress: Technology Transfer in the Age of Imperialism, 1988), 
it marked the transformation from plantation to processing factory which he 
calls biotechnical revolution. Indigo, opium, cotton, jute, tea and many other 
cash crops were promoted by the British colonial authorities. Plantations of 
tobacco, rubber, tea, palm trees had developed in the outer islands in the 
South-East Asia which had sparse population. It caused influx of labour from 
other countries. Tea plantations in India and Ceylon was a product of changes 
in the European tastes, increase in purchasing power and availability of 
surplus capital had led to a growing interest in tropical goods like tea, coffee 
and sugar. The French occupation of Madagascar marked the expansion of 
coffee and other cash crop plantations in the most fertile land. While the 
French capitalist companies reaped huge profit in its trade, the population 
was turned into virtual slaves; agriculture suffered and banned the practice of 
shifting agriculture. The French ruled without any concern for ecological 
concern. 

As human population grew rapidly, the natural agricultural resources could 
not keep pace with the increasing demand. Artificial methods like chemical 
fertilizers and the use of insect killing pesticides became new solutions to 
increase productivity. However, these innovations had harmful impact on the 
health of consumer as well as on environment. Besides, the European 
imperial powers not only exploited labour to reap huge profit from these 
plantations in tropic and sub-tropic lands, the vast immigration of workers 
created ethnic population in the long run. 

18.4  EXPLOITATION OF FOREST RESOURCES  

Forest resources across the tropical regions became the victims of Imperial 
powers. The European and Americans faced strong public opposition in the 
exploitation of their own forests by the state but the private and colonial 
powers were ruthless in tapping the forest resources to strengthen their own 
power base. Quite often, the European attempts to superimpose their policies 
on local population was resisted as they were in opposition to the local rights 
and customs. The forest products were much in demand by the Europeans as 
these gave them huge profits, revenue, employment and were important 
spheres of capital investments. Forest land was commonly used to promote 
commercial agriculture. Numerous forest products like bamboo wood, gums, 
resins, animal skin, meat, medicinal plants and valuable timber were gathered 
by colonial governments and private merchants. As E.P. Thompson’s work 
on the eighteenth century suggests that while the customary use of forest was 
based on moral economy of provision, scientific forestry entirely rested on 
the political economy of profit. The conflict was rooted between the local 
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population and colonial authorities on the question of right of land use and 
extraction of forest resources. 

In Africa, the subject of human actions and environmental change is seen as a 
product of European scientific forestry during the second half of the 
nineteenth century. The customary use and new methods of exploitation of 
forest resources became a subject of conflicting interpretations. While the 
imperial rule blamed local practices for declining forest resources, European 
officials and private traders were blamed for their ignorance of popular mood 
and respect and spiritual belief of the Indians in trees and natural forests. The 
fear of deforestation, soil erosion, exploitation of rubber and timber resources 
and mining activities in Cape, Nigeria, Zimbabwe and West Africa led to the 
creation of Forest Departments between 1880 and 1920 in the British, French 
and German colonies. Results of depleting forest resources and the climatic 
change made the imperial powers more cautious towards the exploitation of 
natural resources. 

The German imperial policies in the East Africa and South-West Africa 
witnessed strong criticism of the indigenous population against the 
destruction of woodlands and forests. German authorities revised the forest 
policy in Africa from the last decade of the nineteenth century by balancing 
exploitation with conservation. Acceptance of the need of wildlife reserves 
and protection of forests from river erosions, and inhabitants and 
environment is indicative of new sensibilities due to popular pressure. Yet, 
the blame of environment damages was placed on local people.  

In the case of Australia and New Zealand, the exploitation of forest resources 
was going on much before the period of high imperialism from 1880s by the 
indigenous and aboriginal population. Common form of forest usage included 
the use of timber for constructing houses, fences, household items and boats. 
Forest land was also cleared for agriculture. This process intensified with the 
coming of European settlers. The felling of trees in the semi-tropical thick 
forests for ship building, for agricultural and pastoral reasons, for commercial 
sale of wood, to accommodate growing urbanization and for the construction 
of railroads. New principles of forest management were adopted in the 
twentieth century with the re-forestation. British forest policy in the colonies 
began to take shape from 1920s. In New Zealand, the need for forest 
resources increased rapidly with European settlement. It had resulted in 
massive influx of whites when New Zealand along with Australia and Canada 
became an integral part of British Commonwealth. Traces of deforestation 
was noticed since the fourteenth century through by the local Maori tribe and 
subsequent settlers, the European settlement had a major impact with a 
reduction of forest cover from 50% of the land to 25% between 1840 and 
1900 (Robin A. Butlin, The Geographies of Empire, p. 414). New Zealand 
was called a ‘wooden World’ for thick green forest. Forests provided 
resources for building construction, bridges and roads, furniture and to run 
steam-powered hauling and saw mills— the largest employment sector. 
Concern for the forest reduction were seen as early as 1840s. This concern 
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and the State Forest Act in 1886. British state tried to slow down the 
destruction of forest resources after the First World War. The creation of 
State Forest Service and National Forest Inventory between 1921 and 1923 
are examples of the policy of conservation. Canada had a similar fate as a 
serious deforestation was caused by the export of wood to Britain and the 
United States. In Venezuela, egret population was nearly pushed to extinction 
by the hunters as its vast demand was for adornment of women’s hats. The 
introduction of railways and steam ships had suddenly raised the demand for 
timber and lumber which was as much as 500 per cent between 1850 and 
1870. (Butlin, p. 416). The implementation of latest technology in the field of 
transportation speeded up the process of forest exploitation having disastrous 
impact on the eco-system. 

Later on, one finds a policy of conservation developing balancing local 
popular concerns with their commercial interests of exploiting forest 
resources through agents and official. In Europe, the major loss as 
documented by the experts was the loss of habitat and species. The major 
damage was caused by destruction to the green cover through deforestation 
and the exploitation of commercial resources of forces. 

18.5  MINING AND THE ENVIRONMENT ISSUES 

European demand for silver in the fifteenth century was met by the mines in 
Bosnia and Serbia in central Europe. Silver production increased five-fold 
between 1460 and 1530 in the silver mines of Harz Mountain and Bohemia 
and the copper mines in Tyrolean. Things were fine till minerals were 
extracted from the top surface. An Increasing demand for silver and copper 
was due to the heavy demand across the world, growth of trade and an 
increasing use of monetary transactions forced changes in the technology of 
extraction and capital investments. The deep mines (up to 300 metres) also 
needed huge quantity of water and wood to build wooden support besides 
vast capital resources. The mines were monopolized by banker families like 
Fuggers and the Kings of regional states. Partial losses in these mines in the 
era of warfare led to the withdrawal of capital investments. The discovery of 
silver in Mexico and Peru in the New World resulted in abandonment of the 
European mines.  

Spanish discovery of the New World proved to be a windfall which became 
the largest producer and supplier of Sliver for rest of the world. Before 1600, 
Spain was supplying about 48% of world silver. The Spanish efforts to 
develop silver mines and then their attempts to constantly increase the 
production of silver had serious repercussions on environment. The 
administrative control to extract large quantities of silver took heavy toll on 
human lives of the local workers. The silver mining activity required three 
things— timber, mercury and labour. Timber was one of the most crucial 
resources in mining. Massive quantity of wood was needed to fire the 
furnaces and for smelting work and also for constructing houses in the 
neighbourhood for the indigenous labour. Vast territories of forest cover were 
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opened up to procure timber and for settling labour. The local agriculture was 
destroyed for the sake of silver extraction. The mining activities destroyed 
the flora and fauna of the Andes Mountains and badly affected the farmland 
and the irrigation system. The high altitude of silver mines ruled out the 
import of black slave labour. Hence, the Spanish administration mobilized 
the local population for the silver mines. Heavy burden of taxes made the 
condition brutal for the indigenous population. These workers were 
unsuitable for the mining job. Mercury, another essential commodity, was 
needed in silver mining to extract silver from ores lacking purity. Potosi 
silver mine was the largest mine located in modern Bolivia and mercury mine 
of Huancavelica in modern Peru were the chief centres of the Spanish 
economy. Mercury mining had serious impact on Amazon River Basin which 
was the world’s largest fresh water river system. It became a victim of 
mercury pollution. Mercury poisoning became one of the leading killers of 
local population in the New World and was responsible for reduced fertility.  

The beginning of industrialization in Britain and in the continental states and 
USA promoted mining activities, for coal and iron extractions to run large 
and small industries. The relationship between the Colonial powers and their 
colonies was significantly altered by the discovery of precious metals for 
their own industries during the late-nineteenth and early twentieth century. 
The mining sites attracted immigrants from distant lands including investors, 
financiers, technicians, profiteers and miners. It led to rapid changes in 
infrastructural developments like road construction, railways, seaports and 
related schemes to facilitate exports. The mineral extraction and purification 
of mineral formed the major share of colonial economy where white settlers 
were attracted too. Capital investment in mining such as gold and diamond, 
continued to increase while the character of population changed rapidly due 
to the influx of migrants. The so-called ‘Gold Rush’ in California, Colorado, 
Australia, South Columbia, New Zealand, South Africa was accompanied by 
latest mining technology from deep-shaft mining to hydraulic mining. News 
of gold deposits led to sudden rush in that region. Heavy capital investments 
were made to bear the expenses of mining, machinery and infrastructural 
projects to accommodate wild population rush.  

The discovery of diamond and other metals opened up such regions to the 
capitalist greed. The diamond and gold mines in South Africa, and South-
West Africa, the Gold Coast, Congo led to the second opening of Africa in 
the nineteenth century after the slave trade from the sixteenth to the 
eighteenth century. Malay began to supply tin and its demand rose so sharply 
that its production increased from 6,000 tons in 1871 to 50,000 tons by 1895. 
The mining sector was managed by large capitalist enterprises like the 
Broken Hill Proprietary Company in Australia, the Belgian bank’s Société 
Général de Belgique in Congo and others. Indian metallurgy sector had 
existed for centuries, but the first World War proved to be beneficial for the 
Indian capitalists led by J.M. Tata. 

The growing industrial development in the European and American countries 
resulted in their intense search for metals in their colonies. Surplus capital 
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surplus found the tropical mines a profitable venture. Investments in mines 
led to a total geographical and physical transformation. Sudden increase of 
population at the mining sites needed house construction on a large scale, 
drain system to be built, clearing the land of vegetation, removal of local 
flora and fauna – all of them signs of negative ecological imperialism. The 
discovery of gold deposits opened up relatively unknown parts of land, new 
technology that needed damming of rivers, the use of steam power (for 
hydraulic mining and gold dredge) and construction activities including 
transport linkages.  

The impact of capitalist exploitation through mining can be judged through 
the case-study of Nauru, a small island situated between Australia and 
Hawaii in the Pacific Ocean. The history of the island was completely altered 
with the discovery of phosphate in 1900 in the central plateau region. 
Phosphate was much in demand as an important chemical which helped in 
the preparation of synthetic fertilizers needed in agriculture to raise 
productivity. The German colonizers removed the upper crust of the soil to 
extract phosphates, thus destroying the entire vegetation. Nearly fourth-fifth 
of the entire land was turned barren. First the Germans (till the First World 
War), then the British and from 1920, the Australians continued this over-
exploitation of the mineral resources that by the time, the island gained 
independence in 1968, the self-sufficient economy had turned into a 
dependent economy. The Colonial rule had caused so much of damage 
through deforestation that the people faced insufficient food and water 
resources. Besides, Deforestation caused change of climate and turned a 
green island into a much dryer place. The reckless actions of the colonists to 
procure minerals had harmful effects on the ecology. 

The European colonial enterprises in Africa during the pre-industrial period 
were mainly confined to the coastal ports to reach Asia as to avoid overland 
trade route occupied by the Ottoman Empire. The aim of the European 
powers was to control the prosperous trade of the Indian Ocean up to China. 
Portuguese were the first to reach India. The Dutch went beyond it in 
Malacca Islands followed by the English and the French. The early colonial 
trade was transformed into colonial empires which immensely contributed to 
the European wealth. As Eric Hobsbawm points out, the greater part of the 
world was in no position to determine its own fate. They were increasingly 
undermined by the new forces of nineteenth-century capitalism. 

18.6  RAILWAYS’S ROLE IN ENVIRONMENT 
CRISIS 

The first major capital investments derived from industrialization was used in 
constructing railways. The adoption of steam running engines for road 
transportation in the form of steam locomotion was a revolutionary step. It 
became the most important and reliable mode of transportation. Railways had 
an important role in controlling and extending European imperialism in the 
colonial world from mid-nineteenth century.  
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British were the first to invest in foreign railways. British investments started 
first in France and then in the other parts of the continent like Belgium, 
Germany and others. The construction of rail coaches, locomotives, railway 
lines and stations, needed heavy investments. European states soon became 
self-reliant in generating resources for rail-road and British investments 
looked for new regions to invest. After 1870, European economic powers 
started investing in colonial railways. Vast stretches of land were used to 
construct railway tracks, stations, yards and connectivity with towns and 
cities through bridges. Railway development was dependent on huge capital 
investments, labour, manufacturing activities and political control (D.R. 
Headrick, The Tentacles of Progress: Technology Transfer in the Age of 
Imperialism, 1988, pp. 49 ff). Indian railway development is a classic case. 
The environmental cost, which was very high on forests and bio-diversity, 
has been elaborated in the Unit 21: Forest Conservation.  

In the South-East Asia, the British and the French invested in Railways. This 
region comprised of diverse and vast islands. The plan was to integrate these 
islands through rail-networks though this could not be achieved. The British 
succeeded in building rail line from Rangoon to Toungoo in 1885. The 
Netherlands was involved in constructing rail-lines in Indonesia in the second 
half of the nineteenth century. The French concentrated on Indo-China and 
constructed over 2000 kilometres of railways by 1914. In China, all the 
European powers worked simultaneously in exploiting the natural resources 
by creation of their own spheres of influence by means of railway penetration 
and exploitation of minerals.  

European powers successfully created vast trading networks to exploit 
colonial economies in Africa too. Britain obtained control of Nigeria, Kenya, 
Uganda, Rhodesia and Egypt. France acquired Algeria, Morocco, West 
Africa, Senegal, while Italy was a late-comer in the colonial race but 
successfully established control of Tripoli, Libya, Eritrea and Somaliland. 
The trans-Sahara railways of the French was aimed at linking Algeria in 
North Africa with the French possessions in West Africa. The Germans East 
Africa and South-West African railway projects were governed by mining 
and military interests. Thus, the brutal partition of the African continent was 
carried out by the imperial powers.  

Railway construction, though facilitated economic development, mobility and 
migrations but it also caused irreparable damage to environment by 
destroying natural landscape, polluted air with coal and smoke, impacted 
wild life, destruction of forests and green lands, and caused damage to 
vegetation and woodlands. Railway line construction needed mining of iron 
ore, extraction of stones from quarries, diversion of water streams to railway 
yards and emission of thermal gases.  

The introduction of Telegraph systems in Europe further strengthened the 
imperial control over the colonies. It transformed the nature of imperial 
presence in the colonies not only in time of rebellions or wars but strengthen 
economic control over the colonies. 
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WATER TRANSPORTATION 

Irrigation system created by the colonial powers was introduced with the 
intension of utilizing wastelands but they also had certain environment 
effects. They were related to the changes in quantity and quality of soil water. 
Subsequent effects were noticed on natural condition in the river basins and 
downstream due to irrigation schemes. The altered hydrology of the irrigation 
projects caused depletion of underground aquifers through over-drafting or it 
could cause the problem of salinity. Irrigation schemes often increased 
evaporation, problem of soil sanitation, and caused ecological damage. Soil 
could be over-irrigated due to poor management. The possibility of water 
pollution is often cited by the critics of colonial agriculture. History of 
irrigation systems in India under the British rule after 1858 forms the classic 
example of the colonial water management. Details have been discussed in 
Unit 24: Irrigation: Canal Colonies.  

In the absence of air traffic till World Wars, the imperial powers of the north 
depended on sea communication with their colonies and empires. In South 
America, Asia and Africa, besides Australia, New Zealand and the Pacific 
Islands, imperial needs hastened the construction of waterways. The 
navigation technology continued to improve which helped in increasing the 
size and speed of merchant ships and navigation. The construction of Suez 
Canal (1869) near Egypt and Panama Canal in Central America (1914) 
drastically reduced the distance between European powers and the colonies. 
However, the human and environmental cost has been immense.  

 
https://www.thehindu.com/news/national/does-india-have-laws-against-invasive-species-from-ballast-
water/article68522092.ece 

Oceanic navigation is considered a safer mode of transportation in context of 
environment losses, yet the rise in sea traffic began to affect aquatic life. The 
change from sailing ships to steam-run ships and the use of fossil oil caused 
air as well as water pollution. The appearance of naval ships loaded with 
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weapons have caused harm to sea life. The setting up of warehouses on the 
coastal ports and supply stations for the European ships threatened the 
environmental balance. There has been an increasing interest in the study of 
marine environmental pollution, or between trade and environmental 
sustainability. 

18.8 MODERN WARFARE AS DESTROYER OF 
ENVIRONMENT 

Colonial rivalry led to sharp race of armed conflict and a way to demonstrate 
political superiority by subjugating strategic regions. The age of early modern 
warfare is believed to have started with the discovery of gun powder that led 
to the manufacturing of more destructive weapons like artillery and firearms. 
It began to be used in naval artillery. The wars of sixteenth century made full 
use of gun powder. This technology continued till the nineteenth century. 
Imperialist powers were involved in constant wars to establish political and 
military supremacy.       

Modernization and scientific development resulted in the preparation of 
deadly weapons. These new weapons were becoming increasingly dangerous. 
The First World War extended the land warfare not into sea and oceans but 
even into air space. While the U-Boats made their entry in sea, the new 
warfare was in air when the British and the Germans dropped bombs from 
their airships. The German planes called Zapplins were more advanced than 
the British planes. With the speedy modernization of weapons, the impact of 
the war became deadlier. The new warplanes carried dangerous weapons to 
be dropped in enemy territories. With the dropping of chemical bombs, the 
scale of destruction became unimaginable. Armed race was the result of 
capitalist investments in weapon industry that caused intense imperial rivalry 
among the developed nations. These conflicts were for acquiring and 
exploiting every open space on the earth and to turn it into colony. This 
friction turned into armed race and reached its pinnacle in the early twentieth 
century. The politics of the global imperial era had serious repercussions on 
global environment. The highest point was reached with the dropping of 
atomic bombs on Japan on 6th and 9th August 1945. 

The two atom bombs which were dropped on Hiroshima and Nagasaki in 
Japan by USA killed 1,29,000 and 2,26,000 people between 6th and 9th 
August 1945. The genetic mutations caused by atomic radiation caused 
cancer, birth deformations and damaged brain cells for generations. Once 
bombs were detonated, the temperature reached an astonishing high of 
3980OC, had disastrous consequences on human life and on flora and fauna. 
The radioactive particles released had resulted in widespread land and water 
contamination, gases and lighter particles travelled to upper atmosphere. Soil 
and rocks were destroyed and the air carried heavy volume of carbon that 
destroyed the green cover, uprooted trees and made the atmosphere 
poisonous around these two cities.  
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In this unit and the previous one, we have seen interconnections between 
capitalism and imperialism that caused widespread damage to the nature. We 
have seen how the emergence of the early colonial empires of the Portuguese 
and the Spaniards in Central and South America and in the islands of West 
Africa and India led to an active trans-oceanic trade and created vast markets 
across the continents. The discovery of gold and silver mines, sugar, coffee, 
indigo plantations, luxury products and several other natural products from 
across the globe resulted in the excessive exploitation by the European 
powers with severe ecological consequences the local environment.  

As the volume of trade increased, shipping industry had to match the 
demands of the increasing trade. Commercial institutions and new methods of 
trading organizations were created to tap the colonial resources. By the 
seventeenth century, the Dutch, the English and the French created joint-
stock chartered companies to control colonial trade. We find that the 
commercial capitalism began to play a leading part. Commercial banking, 
insurance, new forms of credit instrument sustained this vast colonial trade. 

We have studied how the early colonial empires brought about a major 
transformation in the global market networks in which the European capital 
played a pivotal role. The market mechanisms under capitalism did not have 
any concern for the conservation of nature. The Spanish silver mining at 
Potosi and mercury mines in Huancavelica in Peru, population migrations, 
reckless exploitation of forest resources from mountains and forests, 
destruction of flora and fauna and what is described as ‘biological 
imperialism’ by Crosby, marked a trend of destruction of ecosystem that 
intensified further in the eighteenth century. 

The industrial phase in Western Europe began in the late-eighteenth century 
in which capitalism played a crucial role. It represents a major change in the 
nature of early colonialism. The industrial capitalism laid grounds for 
financial investments in crucial sectors of colonial economy from about 
1870s. There were several spheres of colonial economy which the imperialist 
powers targeted such as control over agriculture and plantations of 
commercial crops, exploitation of forest resources (like coal, iron, timber and 
other forest products, construction of sea ports and railroads, setting up of 
weapon manufacturing factories and creation of war army. The State and big-
business nexus to control market mechanism did not show any interest in the 
conservation of environment and only worked optimizing profits. Massive 
environmental damage has been done causing dangerous climatic change 
endangering the living beings. 

18.9  EXERCISES  

1) Explain the relationship between colonial agricultural policies and 
environment.  

2) Did the plantation economy in the colonies influence the ecosystem?  

3) How did the mercury mining affect the ecosystem of the Amazon River 
Basin?  
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4) What was ‘Gold Rush’ movement in mining centres? 

5) How did the imperial mining activities play a role in the causing 
environmental destruction? 

6) Bring out the impact of modern warfare on global environment. 
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Structure 

19.1  Introduction  

19.2  Industrial Agriculture: Background  

19.2.1 Beginning of Agriculture 

19.2.2 State Formation, Urbanisation and Agriculture 

19.2.3 Production for Consumption to Production for Commerce: Rise of Commercial  
Crops and Transcontinental Trade 

19.3  Fossil Fuel, Transport Revolution and Agriculture  

19.3.1 Railways and Shipping Industry 

19.3.2 Industrial Mechanisation of Agriculture 

19.3.3 Factory Farming and Dairy Production 

19.3.4 Introduction of Refrigerated Transport 

19.4  Industrial Argiculture: Ecological Considerations  

19.5  Summary  

19.6 Exercises  

19.7 Recommended Readings and References  

19.1  INTRODUCTION 

One of the most significant features of the agricultural production, since 
ancient times, is the cultivation of crops/food items with relatively very long 
shelf-life. A very complex historical process led to the beginning of 
urbanization, where food produced in the hinterland could be consumed 
much later. Long distance transport/trade of cereals thus ensued, especially in 
exchange of other necessary good/materials, which were not available 
locally. There is a long history of long-distance trade in agrarian production. 
However, early modern period, especially the discovery of both the American 
continents and use of slave labour for the agrarian production, unleashed a 
very different kind of production economics. Subsequently, Fossil fuel led 
industrial revolution impacted humans in almost all walks of life.     

Riding on almost negligible cost of fossil fuel itself, revolutionary inventions 
took place in the transport sector. This, coupled with refrigeration facilities, 
especially on the vehicles, facilitated long distance trade of even perishable 
goods. This period saw a quantum jump in the global Gross Domestic 
Product or GDP. The period was also marked by population explosion 
accompanied with unprecedented human consumption of goods and services. 
As a consequence, the prevalent disparity, where a vast section of population 

                                                           
*Dr. Mayank Kumar, School of Social Sciences, Indira Gandhi National Open University, 
New Delhi.  
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was still struggling for basic diet, got further undermined. This Unit will 
discuss the character of Industrial Agriculture that led to industrial level mass 
production for market. The Unit will also discuss the impact of Industrial 
Agriculture on the global economy, society and climate. The Unit will begin 
by offering a broad historical survey of the processes which contributed to 
the beginning of Industrial Agriculture.  

19.2  INDUSTRIAL AGRICULTURE: 
BACKGROUND 

The beginning of Industrial Agriculture has a long and complex history. 
Though, the beginning of agriculture is also nowadays seen as the factor 
responsible for the onset of ‘anthropocene’, however, there is no unanimity 
on this count. Some suggest fossil fuel driven ‘Industrial production’ as the 
major cause for the onset of ‘anthropocene’. The emergence and spread of 
industrial agriculture has different trajectories in different parts of the globe. 
In this Unit, we provide a very general or broad picture of historical 
processes in the following sections. Before we start reading the Unit, we need 
to be very clear about the concept of Industrial Agriculture. It is a 
combination of features and different regions may have different sets of 
features. Industrial agriculture in a broad sense means agrarian production on 
the lines of factory/mechanised production where artificial/synthetic 
fertilizer, controlled irrigation, heavy machinery, chemical pesticides, etc. are 
extensively used. Usually, industrial agriculture uses High Yield Variety 
Seeds and genetically modified crops. Such a high capital-intensive 
production process has adverse ecological impacts also and will be discussed 
later in this Unit. 

19.2.1  Beginning of Agriculture 

You all are aware that agriculture is result of human endevour. It is not a 
natural process and has contributed significantly to the growth of human 
population and it expanded at the cost of forests and grasslands. In India, 
beginning of agrarian production occurred around c.7000-2000 BCE. In the 
sub-continent, food producing settlements had different regional profiles and 
the shift also was gradual. It is pertinent to mention that the productivity of 
soil across the globe differs tremendously. During the ancient period, the 
productivity of Indian soils, especially in the river valleys and doab (tract of 
land lying between two rivers flowing together) was much higher compared 
to western Europe.  

Harbans Mukhia has pointed out that the seed-yield ratio during early 
centuries in western Europe was merely 1:2.5, which grew to 1:4 by 4-5th 
century CE and single crop a year. Indian subcontinent had seed-yield ratio of 
1:32 and mostly two crops a year. Therefore, it is not a surprise, as Sumit 
Guha argues that comparatively Indian subcontinent, since ancient times, has 
always been densely populated. Regions with higher agrarian production 
witnessed the beginning of urban civilization as has been the case with 
Egyptian civilization, Shang civilization and Indus Valley civilization. 
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and MHI-105 History of Indian Economy-1: From Earliest Times to 
c.1700.  

19.2.2  State Formation, Urbanisation and Agriculture 

One of the significant impacts of the Neolithic revolution was the beginning 
of state formation along with emergence of urban settlements. Both these 
developments took place due to the availability of surplus agrarian 
production. The nature of urban centres is considered parasitic on agrarian 
production, which was taking place in the hinterland. However, it is 
important to mention that at times food was procured from distant lands 
either as land revenue/tax or it was traded. There is plenty of evidence of 
long-distance trade of agrarian produce, especially cotton. It is a well-known 
fact that Roman army procured wheat from Sicily, Sardinia and North Africa. 
The character of agrarian production was primarily subsistence economy, 
where surplus was usually extracted by the ruling class which ultimately 
made its way to urban markets and for requirements of the army (Details 
have been discussed in MHI-101 Ancient and Medieval Societies, MHI-
104-Political Structures in India through the Ages and MHI-105 History 
of Indian Economy-1: From Earliest Times to c.1700) 

19.2.3 Production for Consumption to Production for 
Commerce: Rise of Commercial Crops and 
Transcontinental Trade 

Growing needs of urban civilisations, state formation, large land-based 
Empires facilitated trade within their territory and also generated demands for 
specific goods. Cotton was a very important agrarian produce, which was 
traded long distance along with wheat and rice. Unlike wheat and rice, 
peasantry usually produced cotton for the market. Similarly, indigo, tobacco, 
sugarcane, etc. were produced either for the local markets or for markets in 
distant lands. Since ancient times Indian subcontinent has been supplying rice 
and cotton to procure spices from East; Malay, Jawa, and Sumatra regions. 
The long Eastern coast of India has traditionally been known for cotton 
industry, which procured raw material from hinterland and supplied finished 
products, even to distant lands.  

A new dimension in the agrarian production was introduced with the 
discovery of Two Americas; North and South American continents. Slave 
labour was deployed in the fields to cultivate agrarian produce, especially 
cotton and sugar cane. It was commercial production of agriculture for the 
requirements of the European powers. The trade flourished and continued 
even after the independence of nations in both the continents. Rather it gained 
fresh impetus after the introduction steam ships across the Atlantic Ocean. 

19.3  FOSSIL FUEL, TRANSPORT REVOLUTION 
AND AGRICULTURE 

John Urry calls fossil fuels as ‘free lunch’. ‘Virtually free energy spurting out 
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of the ground led many to believe that there really was a ‘free lunch’. ...One 
only had to drill in the right place and, with very little energy expanded, vast 
amount of more or less free energy were enabled. …Although it is different 
matter that energy rarely involves a ‘free lunch’ although the bill is often paid 
by those not actually consuming the lunch’. (Urry, 2013, pp.2-6) The 
implication of free lunch has been gigantic. On one hand it liberated human 
society from the limitation of animated source of energy and on the other 
provided a very powerful source of energy. 

Human beings, for instance, are about 18 per cent efficient: for every 100 
calories I eat as food (chemical energy), only about 18 are converted into 
mechanical energy; the rest are lost for practical purposes, mostly as heat. 
Efficiency of horses is only about 10 per cent. …The first steam engines 
were notoriously inefficient, losing more than 99 per cent of their energy. 
But gradual improvements by 1800 allowed efficiency of about 5 per cent 
and a capacity of 20 kilowatts of power in a single engine, the equivalent of 
200 men. By 1900 engineers had learned how to handle high-pressure 
steam, and engines became 30 times as powerful as those of 1800. 
(McNeill, 2000, pp. 11-13.) 

 
The energy efficiency of fossil fuel proved immensely beneficial. The 
possibility of easy transportation and viability in almost all kinds of climates 
further enhanced human dependence. Fossil fuels could generate 
unimaginable level of power; it can sail a ship as big as two football fields, 
which can carry a cargo of more than 5 lac tons, pull a train, fly an airplane, 
run water-pumps to pull water from mines initially and later submersible 
pumps to irrigate vast patches of land in water/rain deficient areas, run 
turbines to produce electricity, etc.  

Impact of growing use of fossil fuel in the larger developments during the 
Industrial Revolution led to watershed changes in the way humans interacted 
with nature. (Please refer to Units 17 and 18 of this Course). John McNiell 
has pointed out an exponential increase in the world’s annual Gross Domestic 
Product. ‘Five hundred years ago the world’s annual GDP (converted into 
1990 dollars) amounted to about $240 billion, slightly more than Poland’s or 
Pakistan’s today, slightly smaller than Taiwan’s or Turkey’s. Up to 1500 the 
world economy had grown extremely slowly and improvements in productive 
technologies came very slowly by recent standards. After 1500, leading 
technologies were applied to the Americas and other regions, shipping 
became truly oceanic, and international trade grew.  

By 1820, the world’s GDP had increased $695 billion (more than Canada’s or 
Spain’s, less than Brazil’s in 1990s terms). The Industrial Revolution, further 
improvements in transport, and further development of frontier lands 
increased the rate of growth after 1820 so that in 1900, world GDP reached $ 
1.98 trillion (less than 1990s Japan). …By 1992, world GDP was about $28 
Trillion. …The world’s economy in the late twentieth century was about 120 



 

 
238 

Global Connections times larger than that of 1500.’ (McNeill, 2000, pp. 5-6). Above details will 
help us understand the magnitude of changes that have taken place since the 
19th century; an era of fossil fuel use gradually reaching to the farthest 
corners of the globe.   

19.3.1  Railways and Shipping Industry 

Growth and development in the global annual GDP required procurement of 
goods and its distribution in the market across the nation and across the 
globe. In the expansion of global trade and GDP, the role of Colonialism 
cannot be ignored. Impacts of railways and shipping industry on the 
environment has been extensively debated and argued by the environmental 
historians. The accompanying changes in the steel industry and procurement 
of fossil fuel, initially coal and subsequently oil had tremendous impact on 
the living conditions of society in general and of the working classes in 
particular. Emergence and concentration of ‘Industrial Towns’ created a very 
different set of market; market for staple crops meant for consumption. The 
demand for cotton created by the mechanisation of textile industry; the first 
industry to mechanise, has been pointed out, especially by the historians 
working on the impacts of ‘colonialism’ on the agrarian production and 
associated concept of ‘drain of wealth’. (MHI-107 and MHI-109 discuss 
these impacts in detail) 

Development in Railway network played an important role in connecting 
places of production with the market and thereby promoting the 
commercialisation of agricultural production. “The goals of the plan to 
introduce railways were to lower transport costs and to give English 
merchants easier access to raw cotton from India. Also, the railways would 
simultaneously open the Indian market to British manufactured products such 
as cotton textiles. Initially, neither the promoter of railways nor the East India 
Company envisioned much of a demand for passenger traffic. …The railway 
age dawned in India on 16 April 1853, when the first train ran from 
Bombay’s Bori Bunder to Thane, a distance of 21 miles, marked by a 21-gun 
salute. The mileage of India’s rail network grew from 838 miles in 1860 to 
15,842 miles in 1880, mostly radiating inland from the three major port cities 
of Bombay, Madras, and Calcutta. Most of the rail construction was made by 
Indian companies under the supervision of British engineers. They built a 
railway system of strong bridges and a mixture of broad-meter and narrow-
gauge tracks. By 1901 India had a rail network covering 25,373 miles.’ 
(https://www.environmentandsociety.org/exhibitions/famines-india). 

Expansion of railway networks in continental Europe as well as in the United 
States of America took place in the beginning of the 19th century. At most of 
the places, the availability of coal and transportation of coal played an 
important role in the expansion. Nevertheless, the railway network opened 
the possibility of transportation of other goods, especially food grains over 
long distances. 
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Major change in Railways came in the second decade of the 20th century. 
Diesel-electric locomotives appeared in the 1920s. Single diesel engine could 
provide up to 5,000 horsepower which could never be imagined even by the 
steam engines. These diesel engines could be multi-coupled and operated like 
a single engine and can propel 100 to 150 fully-loaded wagons over a long 
distance, at much faster speed transporting any material including food 
grains. Equally important is the fact that in terms of weight of the fuel (Coal 
and Water) these diesel engines have been very cost-effective. Subsequently 
railway network expanded greatly even in the developing countries. 
Developing countries like China witnessed exceptional growth in railway 
network not only for passenger transport but also for the transportation of 
grains or agrarian products across the nation.  
(https://www.britannica.com/technology/railroad/Modern-railways) 

Developments in shipping industry were also influenced by the developments 
in the diesel engine. It is interesting to note that till very late in the 20th 
century, passenger ships relied on steam engines to propel, whereas internal 
combustion diesel engines were used in freight. Price rise in petroleum in the 
1970s resulted in marked shift towards diesel engines in global shipping 
industry. An associated development in the shipping industry was 
development of specialised ships for shipment of different types of cargos; 
oil-tankers, container ships, etc. Use of wagons in the railways was a standard 
practice, especially because it ran on well-defined tracks and within specified 
dimensions. Gradually, the concept of wagon was developed for shipping 
industry also and came to be known as containers. Equally important to note 
is that the size of containers were designed in a manner to facilitate 
transportation on railway tracks once these containers were unloaded at the 
ports. The standardization facilitated integrated movement of goods across 
different mode of transportation; roads, railways and ships. In a different 
context, James C Scott in his book, Seeing Like a State talks about necessity, 
significance and perils of standardisation.  

19.3.2  Industrial Mechanisation of Agriculture 

The quest for better agrarian production with less investment, especially the 
labour, has been the objectives of human society since ancient times. Slave 
mode of production and Feudal mode of production in Europe are testimony 
to the fact that control over sources of labour was prerequisite for successful 
statecraft. There was tremendous addition to the possibilities of agrarian 
expansion with the discovery of both the Americas. Agrarian expansion in 
these regions, to a great extent, was facilitated by the slave labour. 
Dependence upon human labour/animal muscle power diminished with the 
use of fossil fuel driven mechanisation.  

The possibilities provided by the fossil fuel to run machines could be viably 
incorporated in the agriculture sector only with the introduction of internal-
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agriculture clearly demonstrate that, ‘In 1924, the United States Employment 
Service directed 53,923 men to the harvest fields to assist in meeting the peak 
demand for seasonal farm labour. In 1926, with a wheat crop of 
approximately the same size, the number of men provided dropped to 33,227 
a reduction of more than 35 per cent and a further notable reduction in the 
demand for outside itinerant or travelling farm workers is anticipated this year.’ 
(https://cqpress.sagepub.com/cqresearcher/report/mechanization-american- 
agriculture-cqresrre1927072800, Accessed on 25 August 2024). 

 Similar trends have been pointed out by Mary Bellis. In 1900, the total 
population was 75,994,266 and farm labour was 29,414,000 (estimated), 
which translated into 38 per cent of labour force. The total number of farms 
was 5,740,000 with average acres being 147. By 1920, the total population 
rose to 105,710,620, however the share of farm population was 31,614,269 
(estimated), which means farmers made up 27% of labour force now, though 
the number of farms increased to 6,454,000 and the average size of farms 
remained almost the same; 148 acres. The 1920s also saw truckers began to 
capture trade in perishables and dairy products. 
(https://www.thoughtco.com/history-of-american-agriculture-farm-
machinery-4074385,  Accessed on 25th August 2024). 

The decline in the farm labour despite increase in total area under farmland 
has been attributed to the introduction of fossil fuel driven tractors. It is 
pertinent to highlight that the average size of farms was 148 acres. It will be 
relevant to mention that excessive mechanisation on large farms ultimately 
resulted in ‘Dust Bowl’ in the beginning of 1930s in USA. Donald Worster 
argues that the titular catastrophe; dust bowl was caused mainly by two 
factors. The first was the drive to maximize industrial productivity in USA. 
The second was the government’s permission of heavy exploitation of land 
resources. 

Similar trends of mechanised farming were seen in Soviet Russia, especially 
in 1930s. A policy of collectivisation of small farms was introduced to 
facilitate the mechanisation of agriculture. In order to mitigate the food 
shortage, the state promoted mechanisation of agriculture and established 
‘machine-tractor stations.’ These were state owned institutions, which 
provided heavy agriculture machinery to support the industrialisation of 
agriculture.  

Global population trends indicate that from 1500 onwards, there has been a 
continuous growth in population. However, there is great regional variation 
in the growth and a plausible co-relation with the developments in agriculture 
can be seen. John McNeill has offered the following Table: 
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Table: 19.1 World Population 

Million People 

 1750 1800 1850 1900 1950 1996 

Asia 480 602 749 937 1386 3501 

Europe 140 187 266 401 576 728 

Africa 

 

95 90 95 120 206 732 

North America 1 6 26 81 167 295 

South and Central 
America 

11 19 33 63 162 486 

Australia and 
Oceania 

2 2 2 6 13 29 

Note: The figures for Africa and to a lesser extent Asia are speculative prior to 1900. 

An analysis of the above Table indicates that the demand for food was 
increasing regularly, but after 1900 in general and 1950 in particular, the 
population in Asia, Africa and South and Central America grew 
exponentially. There was demand and market for greater agrarian production. 
In the beginning ‘big farms’ in USA and ‘collectivisation’ in USSR 
supported by mechanisation ensured growth in agrarian production. Hans 
Binswanger has provided a comparative historical perspective on the 
mechanisation of agriculture and has pointed out that the process of 
mechanisation of agriculture in the developing countries became prominent 
only after 1970. This is the period when institutions like Rockefeller, Ford 
Foundation, etc., were supporting research leading to ‘Green Revolution’ to 
address the growing demand for agricultural products in the developing 
countries, which were also experiencing exponential growth in population. 
The trend received further boost with the greater integration of world 
economies since the last decade of the last century. It was further fuelled by 
growing ‘consumerism’. Although these developments could take care of 
food requirements of the growing population, their ecological cost has been 
very high.    

The Green Revolution was a technical intervention exported from First 
World to the Third World. It featured new high-yielding strains of staple 
crops, mainly wheat, maize and rice. Plant genetics selected these strains for 
their responsiveness to chemical fertilizers and irrigation water, for their 
resistance to pests, and eventually for their compatibility with mechanized 
harvesting. (McNeill, 2000) 
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Preservation and transportation of food items, especially perishable products; 
fruits, meat-fish and dairy items was always a challenge. Efforts to develop 
refrigerated transport of items began during mid-19th century. Ice-filled 
railroad wagons were first used to transport perishable food items and meat 
products, but it was not very successful. It was not until 1920s that 
refrigerated diesel engine driven trucks were developed for the transportation 
of ice-creams. By the time the second world war started, automated cooling 
was introduced for shipping industry. Refrigerated transport was extensively 
used to supply food items for the soldiers and blood plasma for the injured 
soldiers. Over a period ‘Cold Chain’ system developed which ensured door to 
door transportation of the perishable goods. Use of refrigerators in houses 
provided the necessary impetus to the development of refrigerated transport. 
Processed food industry also flourished with the developments in the field of 
refrigerated transport and growing prevalence of refrigerators in the 
households. Refrigerated transport has facilitated long distance availability of 
vaccines and several life-saving medicines. It has also modified the dietary 
habits of people to a great extent. 

19.3.4  Livestock Farming and Dairy Production 

The way food requirements of growing population impacted and modified 
agriculture, similarly it also prompted changes and developments in the 
livestock farming, in other words ‘factory farming’. Since ancient times, 
bovine animals have been reared for milk and food, but they grew in the 
fields, in open pasturelands. However, with the growing demand for farm 
products and expansion of area under cultivation coupled with the idea of 
rearing animals in factory like controlled environment to save cost played an 
important role in livestock farming or factory farming. Factor farming is a 
method of breeding and raising farmed animals for food with the objective to 
maximise the profits and reduce the cost as low as possible. With the increase 
in global prosperity, the consumption of the meat products increased and at 
the same time due to regular growth of population the demand for meat and 
poultry products also increased. To cater to the growing demand, the factory 
farming of livestock gain momentum. Concentrated rearing of livestock led 
to several adverse ecological consequences, most important being supply of 
agricultural feed and excretion of ammonia, have been discussed in the 
subsequent sections. 

The actual size of global animal production is the result of human dietary 
evolution that, consume more animal products as their income increases. 
Worldwide, about 65 billion chickens, 1.5 billion pigs, 1 billion goat and 
sheep and around 330 million cattle and buffaloes are reared for meat 
production (FAOSTAT, 2016). In the same report, it is stated that cows 
used for milk production are almost 234 million, and that egg production 
sector counts 7.6 billion laying hens. The livestock sector contributes up to 
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50 per cent of the global agricultural gross domestic product (Herrero et al., 
2016), and supports the livelihoods and food security of almost a 1.3 billion 
people in developing countries (FAO, 2017). 

https://www.sciencedirect.com/science/article/abs/pii/S0048969718338919 

Simultaneously, the demand for poultry also increased. Poultry farming was 
initially for the eggs and once birds crossed the reproductive age they were 
culled for meat. However, distinct boiler industry; a boiler is the industry’s 
name for a young chicken grown for meat rather than for eggs, started 
developing in USA by 1940s. Over time strains of chickens have been 
identified, which can reach a marketable weight of about 2-2.5 kgs in six to 
seven weeks. Earlier it used to take almost 16 weeks to reach the marketable 
weight. The reduction in time resulted in the increased production, thereby 
raising demand for the feed. The implications have been discussed later in 
this unit. 

Poultry are domesticated avian species that can be raised for eggs, meat 
and/or feathers. The term “poultry” covers a wide range of birds, from 
indigenous and commercial breeds of chickens to Muscovy ducks, mallard 
ducks, turkeys, guinea fowl, geese, quail, pigeons, ostriches and pheasants. 
(https://www.fao.org/poultry-production-products/en/) 

 
Since ancient times, fish has been part of regular diet of humans, especially 
among the communities located along the shores. Islands; small or big have 
been fishing near the coast and also in the high sea. There has been well-
established tradition of fishery even among the communities located deep 
into the landmass. The cultural symbolism associated with fish is as vibrant 
as with livestock or other endemic animals. With the introduction of trawlers 
and diesel engine driven boats we can see the beginning of ‘Industrial 
Fishery’, often causing questions of sustainability and survival of fish. 
Richard White very succinctly captures this in his book, The Organic 
Machine. Detailed discussion on fisheries can be found in Unit 27: Fisheries 
of this course.  

The possibility of transportation of processed or raw farm products further 
enhanced the feasibility of factory farming of livestock. Be it dairy products 
or meat products, both required refrigeration and with the greater availability 
of refrigerated transport it became possible to capture distant markets. 
Packaging industry has maintained pace with the growing demand by 
developing variety of packaging material and methods to ensure best possible 
preservation of the food material. Environmentalists and agricultural 
scientists have been investigating the significance, relevance and the impacts; 
positive as well as adverse, in great details. Nevertheless, it is significant to 
mention, as Richard Tucker has pointed out that, the growth and expansion of 
food industry is not merely a result of population growth but the ‘Insatiable 
Appetite’ of the wealthy sections of society across the world in general and 
developed world in particular play most significant role. It is equally 
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book, How Much Should a Person Consume? for a comprehensive 
perspective.  

19.4 INDUSTRIAL AGRICULTURE: 
ECOLOGICAL CONSIDERATIONS 

The living conditions of the ‘working classes’, especially of the English 
working class in the beginning of the Industrial Revolution as pointed out by 
E.P. Thompson offers the most appropriate resemblance with the conditions 
of the livestock, poultry in the factory farms. Though over time, there has 
been improvement in the rearing conditions in the factory farms. However, 
greater concentration at one place has resulted in greater demand of feed 
specific to the breed being grown in the farms has adversely impacted the 
agrarian landscape often contributing to the deforestation and monocropping. 
Greater concentration of production has also created logistic concerns for the 
distribution of products ready for the market. The ecological impact of 
transportation is further contributing to the environmental concerns. 

Strong synergies have been forged among agri-business, intensive livestock 
producers, and bio-energy. Alliances among energy, agri-business, and 
livestock corporations have helped to drive the expansion of agro‐fuels. 
Mandates and subsidies for bio‐energy are contributing huge new demand 
for corn, sugarcane, soya, palmoil, wheat and various other crops used to 
produce ethanol and bio‐diesel, as well as wood and other bio-mass for 
both liquid fuels and combustion for heat and energy. Expansion of these 
crops is now driven by both increased demand for animal feed and 
increased demand for bio‐fuels. 

Prepared by Brighter Green and the Global Forest Coalition (GFC) with 
inputs from Bio fuel watch. 

A major cause of ecological concern with the factory farming has been 
production of nitrous oxide, a Green House gas (GHG). Unlike earlier period 
when livestock was reared in open fields the amount of nitrous oxide use to 
get dispersed over a wide area. However, concentration of a large number of 
livestock at one place and fed with the same feed produce a large amount of 
nitrous oxide. The problem compounded with the use of residual of biofuels 
(dried distillers grains with soluble or DDGS) as cheap substitute of corn or 
soyabean. The residue of biofuels not only carry a good amount of anti-
microbial drugs and antibiotics which are spread over them to contain the 
bacteria fermentation. These DDGS are difficult to digest and lead to several 
gastrointestinal diseases. An associated environmental concern has been with 
the disposal of excreta and waste, which when washed pollutes the ground 
water also. Rob Wallace in the book, Big Farms Make Big Flu: Dispatches 
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on Infectious Disease, Agribusiness, and the Nature of Science has pointed 
out the role of big farms in spreading the diseases across regions. 

Unfortunately, the high density of animals reared in relatively small areas, 
results in the deposition of large amounts of excretory nitrogen, 
phosphorus, organic matter, and fecal microbes in the watershed where the 
CAFO is located (Mallin et al., 2015), resulting in the contamination of 
water systems globally, such as surface water eutrophication and 
groundwater nitrate enrichment.  

 
Thus, the livestock factory farming has significant influence on air quality, 
soil quality, biodiversity and water quality. It also impacts global climate due 
to excessive production of GHG. It also alters the biogeochemical cycles of 
nitrogen, phosphorus and carbon, leading to issues of global environmental 
significance. 

19.5  SUMMARY 

Industrial agriculture needs to be located in the larger development politics of 
capitalist world, where profit making has been the dominant concern. Issues 
of environmental significance have been put on the backburner. The 
expansion and intensification of agricultural production was necessary to feed 
the growing population. However, gradually, as a product of global historical 
processes, it has promoted a consumerist culture and has encouraged the 
‘Insatiable Appetite’. It is significant to note that despite tremendous growth 
in the agrarian production, a section of global population is still under-
nourished or malnourished. The health hazards associated with obesity and 
over consumption of meat products are taking a toll on the general well-being 
of the societies. The above sections have briefly discussed the adverse 
changes in the landscape, extension of factory farming at the cost of 
deforestation and gradual conversion of pastureland into agrarian field. The 
GHG emissions have also been a cause of concern along with undesirable 
changes in lifestyle in general and dietary habits in particular, often leading to 
life threatening diseases.  

19.6  EXERCISES 

1)  What do you understand by factory farming? Explain. 

2)  Write a note on the transition of production for consumption to 
production for commerce or commercial agrarian production. 

3)  How will you explain the role of Railways in facilitating and sustaining 
the factory farming? 

4)  Discuss the adverse ecological impacts of ‘Industrial Agriculture.  
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