ACKNOWLEDGEMENT
Part of the materials used in this block are designed and developed by
Indira Gandhi National Open University, New Delhi and e-PG Pathshala.

BACHELOR OF ARTS (HONOURS) IN
SOCIOLOGY(BASO)
BSO-4
SOCIOLOGY OF ENVIRONMENT

BLOCK-1
Basics of Sociology of Environment

UNIT 1

SOCIOLOGY OF ENVIRONMENT: MEANING,
EMERGENCE AND SCOPE

UNIT 2

ENVIRONMENT, ECOLOGY AND SOCIETY –
THEIR INTER-RELATIONS

UNIT 3

ECOSYSTEM

UNIT 4

SUSTAINABLE DEVELOPMNT

BLOCK 1 BASICS OF SOCIOLOGY OF ENVIRONMENT
This is the first Block of the course ‗Basics of Sociology of Environment‘. In this
block, we have discussed about the ecology, environment, ecosystem and sustainable
development. This Block consists of four Units. Unit 1 presents the meaning,
emergence and scope of Sociology of environment. Unit 2 provides an insight about
the interrelationship between ecology, environment and society. Unit 3 highlights the
concept of ecology and ecosystem, structure and functions of a typical ecosystem.
The unit also gives an insight about some important ecosystem services and provides
information about the impacts of humans on ecosystems and its services. Unit 4
attempts to present the concept, meaning and scope of sustainable development with
focus on its purpose and dimensions, and set out some basic principles and essential
ingredients of good vision for sustainable development.
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1.1

INTRODUCTION

This Unit highlights the evolution of environmental sociology as a distinct field of
inquiry, focusing on how it addresses the environmental challenges of our time. It
then adumbrates the rich theoretical traditions of environmental sociology, and finally
examines sustainability through the lens of environmental sociology, referring to man
and environment interaction.
1.2

LEARNING OBJECTIVES

After studying this Unit, you will be able to:
 Discuss the meaning of sociology of environment;
 Explain the emergence of environmental sociology;
 Highlight the scope of environmental sociology.
1.3

SOCIOLOGY OF ENVIRONMENT: MEANING AND DEFINITION

The association between societal well-being and environmental quality is increasingly
becoming a topic of sociological interest. Environmental sociology is a sub discipline
within the field of sociology that studies of the interactions between the physical
environment, social organization, and social behavior. Environmental sociologists
typically place special emphasis on studying the social factors that cause
environmental problems, the societal impacts of those problems, and efforts to solve
the problems. They also look at the social processes by which certain environmental
conditions become socially defined as problems.
Environment is derived from the French words "Environ" or "Environner" meaning
"around", "round about", "to surround, "to encompass". All these terms originated
from the old French word "Virer" and "Viron", which means ―a circle, around an
organism, including humans. In the common parlance environ is limited to only the
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"surrounding neighbourhood of a specific place, the neighbourhood or vicinity"
(Environmental Encyclopaedia, 1999), however in the modern concept and the
comprehensive view point, environ includes humans too. Thus environment is a
broad concept encompassing the whole range of diverse surroundings in which
humans perceive, experience and react to events and changes. It includes the land,
water, vegetation, air and also the social system. It also includes the physical and
ecological environment. It concerns man's ability to adapt both physically and
mentally to the continuing change in environment. Environment is not static, but
dynamic and the changes occur even if there is no human interference. The
environment of any region is in state of dynamic equilibrium. This is called the
balance of nature. Environment is mainly composed of (a) the natural environment
and (b) the built up environment. Natural environment refers to places and
geographical features such as mountains, valleys, environmental conditions such as
temperature and rainfall, flora and fauna. Built up environment refers to the results of
people's alterations of environments, e.g., houses and buildings, cities, communities
and similar and related aspects.
Environmental sociology is the study of how social and ecological systems interact
with one another. Both social and ecological systems are very complex and vast on
their own, and together the complexity grows. The interaction between social and
ecological systems might seem clear when we think about the way our society is
built. However, due to the complexity of the interaction, the development of separate
disciplines, such as ‗sociology‘ focusing on social relationships alone and ‗ecology‘
based on environmental relationships without relating to society, bifurcation in
intuitions and disciplinary bias, the profound relationships between society and the
environment were hardly mentioned for a long period of time. Over time, as Gould
and Lewis stated, ―The increasing urgency of the negative impacts of social systems
on ecosystems created both the social space and social need for the emergence of
environmental sociology‖ (Gould et.al 2009, p.3). Environmental sociology is a
subfield in sociology despite the fact that it also has roots in ecology. The roots are
not equally split between sociology and ecology and environmental sociologists are
not required to know the natural sciences in ecology. Gould and Lewis describe the
core of environmental sociology: its ―special focus is on how social systems are
organized and change in response to the natural world, just as the changes they
produce in the natural world force them to further respond and change‖ (Gould et.al
2009, p.3).
1.4

EMERGENCE OF ENVIRONMENTAL SOCIOLOGY

During the 1970s, there was an emerging discussion on the environment by many
sociologists (Buttel and Morrison, 1977; Cotgrove, 1982; Humphrey and Buttel,
1982; Sandbach, 1980). Environmental sociology became an officially recognized
subfield in sociology as late as 1976 (Gould et.al 2009). In the late 1800s,
environmental sociology was not a part of sociology at all, but in the early 1900s
there were two sociologists who started to talk about the relationship between humans
and nature, Henry Thomas Buckle and Ellsworth Huntington. According to Buckle,
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human society is a product of natural forces and his theory of social change made
quite an impact on the intellectual circles in the 19th century (Hannigan, 2006).
Huntington, on the other hand, tried to establish a connection between climate and
health, energy, and metal processes such as intelligence, genius and willpower. He
used his theories to try to explain the rise and fall of ancient societies such as Rome,
connecting the fall of the kingdom to changes in the climate. This has been
questioned by, for example, Sorokin, who says that the correlations are fictive and
that he overestimated the role of the geographical environment. However, he agrees
that the geography has an impact on every social constellation. During this time,
many sociologists applied Darwinism and the concept of ―evolution‖ and ―natural
selection‖ to the human context, and the most prominent social Darwinist was an
English social philosopher, Herbert Spencer. He opposed any suggestion that society
could be transformed through education or social reform. Instead he believed that it is
better to leave it alone and we will change as time goes on. Spencer also had a
disciple, Sumner, who thought that we do not only fight with other species in nature,
but also in society; however, these theories were largely rejected later on (Gould et al.
2009; Hannigan, 2006).
Between the years of 1955 and 1975, it was more evident that the sociological
literature became more and more modern, and there are sociologists in particular that
stand out during these two decades, David H. Smith, Alex Inkeles and Daniel Lerner.
According to Smith and Inkeles, many individual members of certain communities
were physiologically trapped in the past and they had problems doing what modern
citizens could do, such as keeping to a fixed schedule, observing abstract rules,
adopting multiple roles, and empathizing with others; this resulted in many
developing nations failing to be a part of the modern world in the 1960s. Humans are
not born knowing all these qualities, but through life experience and education we can
obtain them. In his book The Passing of Traditional Society, Lerner discussed that the
key to modernity is the media; they have the power to establish a physiological
openness among the population (Lerner, 1964). One reason why the environmental
aspect of sociology did not take off was an apprehension that it would take the focus
away from the debate that many sociologists thought was more important—class.
Even when no one could close their eyes from the environmental issues they were
facing, they still said that it was class-related problems that were the cause of the
issues, instead of using environmental reasons (Hannigan, 2006).
There are three important founders of classical sociological theories: Émile
Durkheim, Max Weber and Karl Marx. Émile Durkheim is least likely to be
recognized as an environmental sociologist. Émile Durkheim stated that social facts
are more important than physical and environmental facts. He put very little effort in
the environmental part of sociology and insisted that social facts ―are consequently
the proper field of sociology‖ (Hannigan, 2006, p.6). Max Weber, on the other hand,
took environmental sociology into account. He connected economy, science,
government and industries with geographical attributes. The third one, Karl Marx,
was the one who has provoked the most widespread response from present-day
environmental commentators. Marx has affected modern-day environmental
sociology the most. He only touched the subject in his work, but many of his ideas
4

later became the starting point for modern theories of the environment. Marx and his
colleague, Friedrich Engels, believed that the class conflict did not profit any side of
the conflict; instead it alienates people from their work and from nature. This was
obvious in the industrial revolution when it was more profitable to use the land for
industries rather than agriculture, which forced rural workers to give up their lands
and move to cities that were polluted and crowded. Marx and Engels were convinced
that capitalism was to blame for these events that eventually led to a bad state for the
whole society. They wanted to make the gap between nature and people smaller and
reinstate the bond between them, but did not know how to establish it. Marx talked
about the ―humanization of nature‖ which he said will give humans a better
understanding of nature and how we can co-exist in a way that benefits both the
environment and us. He even pointed out specific environmental issues and saw the
importance of ecological sustainability. Both Marx and Engels were pro-organic
agriculture since they saw the danger in taking away all the nutrients in the soil and
using chemicals to get more crops. They suggested that to stop pollution from
fertilizers, farmers could use recycled human waste from the city instead (Hannigan,
2006).
None of these three founders—Durkheim, Weber and Marx—spoke directly about
environmental sociology, but they were all talking about it indirectly, as they were
talking about humans and nature. It was not a single discovery that made
environmental sociology a field of inquiry; it was more like a movement driven by
political reasons for social reform. Various publications of books and reports during
the 1970s drew more intellectual and public attention towards environmental issues
and problems. When sociologists first started discussing environmental issues and
problems in the 1970s, they applied social theories to the environmental issues; soon
a distinct field of study began to emerge. They made a distinction between two parts,
one of which studied the interaction between the society and the environment, and the
other which dealt more with environmental issues. This separation today is not very
clear as both parts often go under the umbrella of environmental sociology
(Hannigan, 2006).
The term ―environmental sociology‖ was first used in 1971 by Samuel Klausner in
his book ‗On Man in His Environment’ (Klausner, 1971). Riley Dunlap came across
Klausner´s book and the term several years later and he is considered one of the
founders of this field. He focused mostly on the relationship between modern
industrial societies and the physical environments they inhabit. According to many,
Earth Day in 1970 was the debut of the modern environmental movement. It all
started as a small proposal for national awareness on the environment, but soon, it had
grown into a much larger event, with many participants around the world. ―Earth Day
1970‖ symbolizes ―Day 1‖ of the new environmentalism and it is widely used in the
American mass media (Hannigan, 2006). It was during this time that environmental
sociology became an officially recognized subfield in sociology and the
environmental issues started getting more attention on a political level. Sociologists
started to incorporate formal niches for environmental sociology, as the Rural
Sociological Society´s Natural Resource Research Group was formed in 1960s, the
Society for the Social Problem started a group in 1973 and the American Sociological
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Association´s Environment and Technology group was formed in 1976. Also, among
the population, it became a bigger and bigger topic and due to several environmental
crises, such as the energy crises in the early 1970s and the Love Canal incident in
1978 and people became more aware of environmental issues and problems. Political
actions were also made, both on national and international levels; notable among
them was the United Nations Conference on the Human Environment held in
Stockholm in 1972 (Gould et al.2009). Later on, the Global Environmental Change
Programme was established in the UK and the Kyoto protocol was signed in 1997.
Further, in the 1990s, environmental sociology was being taught all over the world
(Hannigan, 2006).
1.5

SCOPE OF SOCIOLOGY OF ENVIRONMENT

Environmental sociology is largely oriented towards the reciprocal relationship
between the environment and the larger society. Sociology of the environment is a
new field of sociology that has developed in relation to people‘s growing concern
about environmental issues. It has a dual focus. On the one hand it deals with the
ways in which people in society relate to the natural world. On the other hand it deals
with ‗environmentalism‘ as a social movement; the development of concern about the
environment and the social context of actions about the environment. It could be
argued that the way people relate to the natural world has always been a concern of
sociologists. When Karl Marx talks about ‗production‘ he is talking about a
relationship between workers and the natural objects they work up as products.
Anthropologists have always believed that natural objects have symbolic significance
and this approach can also be used by sociologists. What is the social meaning of the
kangaroo, for example? The environmentalist movement as a topic of sociology can
be related to the growing concern with environmental problems. The birth of the
movement is normally dated to the publication of Silent Spring by Rachel Carson in
1962, a book which documented the effect of toxic pesticides on birds and other
animals. The ‗hippy‘ movement that developed later in the 1960s was the first largescale popular subculture to develop themes from environmentalism.
The technical definition of environmental sociology is the sociological study of how
humans interact with the various aspects of the environment. In other words; how
people treat the various aspects of the environment such as pollution, conservation
and recycling. This type of study is one that is vital when it comes to helping find
better ways for both nature and mankind to interact, propagate and thrive.
The association between societal well-being and environmental quality is an
important topic of Sociological inquiry. Environmental Sociology as a sub discipline
within Sociology explores the various forms of interaction between human society
and the environment. It mainly focuses its attention on the study of green movement,
energy issues, and risks of catastrophes, public attitudes towards environmental
questions, environmental policies and the quality of environment as a social problem.
Environmental sociology is also interested in a more general manner in human causes
and social factors of environmental pollution, as well as in the social impacts of this
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pollution and of diminishing natural resources that is in the reciprocal relations
between human societies and their biophysical environment.
The inequitable social distribution of environmental hazards is another central area of
Environmental Sociological research, with scholars examining the processes by
which socially disadvantaged populations come to experience greater exposures to
myriad environmental hazards including natural disasters and unequal distribution of
natural resources. It also helps to formulate equitable strategies to drive
environmental degradation and also to build sustainable relationship between humans
and the environment.
1.6

MAN-ENVIRONMENT INTERACTION

Man-environment interaction is very important, since the time of human evolution.
Nature has provided habitat for adaptation to a particular environment. The
relationships of man and environment vary from one society to another depending on
the surrounding environment. There are many perspectives in relation between
culture (man) and environment. Here, we take environment as the product of nature
and vice versa. However, these two are always used interchangeably. Culture has
evolved in a natural setting or environment and culture itself gives meaning and
understanding to the environment around. We see nature or environment as a
dichotomy to culture. When a child is born he is taken as a biological entity. It is only
the cultural notion which gives a meaning to the biological entity or being, by
determining his or her gender. It is in this sense, that there exists a distinction
between sex and gender. While the former is biological the latter is cultural. Here, it
means nature represents the biological world and culture represents the mental
construct. We always have taken man or culture and environment or nature as a
dichotomy (man-environment or culture-nature dichotomy) however; if we consider it
in detail we would be able to see a dualism rather than the dichotomy. It implies that
both are interdependent to one another e.g. when we study Indian culture, we will
find how it has been drawn from nature and related it to one another i.e. religion is
based predominantly on nature and its products like scared groves, the Sun, the Moon
etc. This belief of nature and its resources in the form of religion is a part of Indian
culture, ideology that has been reflected in the form of traditions and customs and day
to day life. Thus, the man-environment relationship gives meaning to understand the
dichotomy and dualism. Understanding the people or the environment of a natural
setting is possible only when we study the cultural features of the area. The
interaction of man and its surrounding environment may take place in several ways.
1.7

LET US SUM UP

This Unit has discussed about how human ecology has played important role in
Environmental Sociology. It has also discussed the emergence and scope of
Environmental Sociology. This unit delineates the inter-relationship between man and
environment. Studies on evolution, particularly Charles Darwin‘s work on origin of
species and Herbert Spencer‘s concept of ‗survival of the fittest‘, have helped us
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understand the process of differentiation and elaboration in natural environment. The
history of human society is also well known to show similar process of specialisation,
organisation and expansion.
1.8

GLOSSARY

Ecology:

a scientific study of interaction(s) between living
organisms and their environment.

Environment:

refers to the surrounding of an organism, including
other organisms and the physical world

Environmental Sociology:

the field of sociology dealing with the interactions
between societies and their environments. It may focus
on the social dimensions of either the natural
environment or the human-built environment

Social-ecological systems:

refer to the integrated concept of human-in-nature,
expressing interlinked nature of social systems and
ecosystems.

1.10

REFERENCES

1. Gould, K.A.; Lewis, T.L. (Eds.) (2009). Twenty Lessons in Environmental
Sociology; Oxford University Press: New York, NY, USA; Oxford, UK.
2. Hannigan, J. (2006). Environmental Sociology: A Social Constructivist
Perspective, 2nd ed.; Routledge: New York, NY, USA.
3. Lerner, D. (1964). The Passing of Traditional Society, 1st ed.; Free Press:
New York, NY, USA.
4. Klausner, S. (1971). On Man in His Environment, 1st ed.; Jossey-Bass: San
Francisco, CA, USA.

8

UNIT 2

ENVIRONMENT, ECOLOGY AND SOCIETY –
THEIR INTER-RELATIONS

STRUCTURE
2.1
Introduction
2.2

Learning Objectives

2.3

Understanding Our Environment

2.4

Exploring Linkages between People and Environment

2.5

What is Ecology?

2.6

Approaches to the Study of Ecology and Society

2.7

2.8

2.6.1

Determinism and Possibilism

2.6.2

Cultural Ecology

2.6.3

Political Ecology

Ecology in the Context of Indian Society
2.7.1

Basic Needs of Human Society

2.7.2

Situation in the Indian Context

Ramifications of Anthropocene on Natural Environment
2.8.1

The Human Dimensions of Global Environmental Change

2.8.2

Carrying Capacity

2.8.3

Loss of Ecosystem Services

2.8.4

Environment and Health

2.9

Environmental Sustainability

2.10

Let Us Sum Up

2.11

Glossary

2.12

Check Your progress: The Answer Keys

2.13

References

2.1

INTRODUCTION

This unit introduces you with the interrelationship between ecology, environment and
society. We have begun this unit by stating what ecology is and gone on to describe
the interconnection between human beings and their environment. We have outlined
some of the basic ecological approaches, which explain this interrelationship between
society and environment. Then we have focused on ecology in the context of Indian
society. We have listed the basic needs of human beings and described the situation
regarding human dependency on nature in India and the condition of India‘s
environment. Relationship between nature and culture in human societies becomes
the main focus of socio-cultural systems in understanding the sustainability of
biological and socio-cultural beings.
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We know that the magnitude, dimensions, and complexity of anthropogenic impacts
on the natural environment are unprecedented. The developments in science and
technology aid us in deciphering how environmental changes affect human wellbeing.
Anthropogenic impacts on environment include both the direct and indirect effects.
2.2

LEARNING OBJECTIVES

After studying this Unit, you will be able to:
 understand the natural environment and linkages between people and natural
environment;
 define ecology and state the interconnection between human beings and their
environment;
 discuss some of the approaches in ecology;
 state the basic needs of human society and describe the nature-human beings
nexus in the context of Indian society;
 explain the human influence on environment; and
 explain the environmental sustainability.
2.3

UNDERSTANDING OUR ENVIRONMENT

The origin of the word ―Environment‖ is from the French word ―Environ‖ which
refers to ―surrounding‖ or ―to encircle‖. Environment can be defined as 1) the
circumstances and conditions that surround an organism or group of organism 2) the
social and cultural conditions that affect an individual or a community. Environment
can also be defined as sum total of all external conditions and influences that affect
the living organisms. Since human inhabits the natural world as well as the built or
technological, social and cultural world, all constitutes important part of our
surroundings. The environment comprises both biotic and abiotic factors. The ‗natural
environment‘ is made of living and non-living things (e.g., air, soil and water).
Nevertheless, humans are integral part of the natural environment.
The concept of ―environment‖ has evolved since it started to become a global issue in
the early 1970s. At first, it was a kind of global recognition that the Earth‘s
ecosystems are in fact fragile, and that human beings have been contributing much to
its degeneration. When countries started to join efforts to strike a balance between
improving the quality of human life and protecting the environment for the sake of
future generations, a new awareness materialized. The social and economic welfare of
human beings is closely linked to their environment. Any change in the socioeconomic fields will have an impact on the earth‘s environment and vice versa,
whether positively or negatively, immediately or eventually. And in many cases,
negative results are irreversible. The Earth Summit held in Rio in 1992 concluded that
the economic, social and environmental concerns are inescapably interlinked to
development. Hence it pledged to eradicate environmental problems, reduce poverty
and foster sustainable development through integrated efforts and global cooperation.
Natural environment can be subdivided into two parts viz. the physical environment,
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and the biological environment. The physical environment comprises of lithosphere,
hydrosphere and atmosphere. The biological environment is called biosphere. Modern
biosphere where men‘s activity dominates is sometimes called as Anthrosphere or
Neosphere. It includes besides natural environment complex of social, cultural and
technological world that influences individual, community and ecosystem.
The biotic component of the environment interacts with the abiotic component of the
environment leading unique ecosystems namely marine ecosystem, pond ecosystem,
desert ecosystem, etc. As regards the living organisms of the ecosystem, they include
mainly the producers, consumers, and decomposers. These organisms play a vital role
in biogeochemical cycling of nutrients.
2.4
EXPLORING
ENVIRONMENT

LINKAGES

BETWEEN

PEOPLE

AND

People and nature are intimately integrated. We depend on nature for tangible
resources and enviable services of nature without which our existence itself is
impossible. To highlight a few services of our natural environment, effortlessly, we
would be reminded of climate relating function of atmosphere, absorption of powerful
UV radiations by stratospheric ozone and many ecosystem services rendered by our
aquatic ecosystem. Human population explosion and associated urbanization and
industrialization had impacted negatively the virtues of natural environment. As
environment become more and more recognized as important, we become more earth
centred. We accept that we have evolved on and with the earth and are not separate
from it and we understand the need to celebrate our union with nature as we work
towards sustainability. The dichotomy of the 20th century is giving way to a new idea
that a sustainable environment and sustainable economy maybe compatible; people
and nature intertwined and a success for one involve a success for the other. In this
regard, environmental scientists are interested in determining the effect of pesticides
on crops, in learning how acid rain affect vegetation, determining the impact of
introducing an exotic game fish species into a pond etc. During the early 1960‘s
environmental science became an active field of scientific investigation driven by
both events and needs. The event that spurred environmental awareness includes the
publication of Rachel Carson‘s silent spring (1962) along with other major
environmental issues. The term environment and ecology are often used
interchangeably but technically ecology refers only to the study of organism and their
interaction with each other and environment. We damage the environment through
the use, misuse and abuse of technology without fully understanding their long term
effects on environment. The technological advances have provided us with nuclear
power, the light energy, plastic, the internal combustion engine, air conditioning and
refrigeration, genetic engineering, artificial intelligence, computer and scores of other
advanced thing to live more comfortable. Many of these technologies, if not used
properly affect the environment in ways we did not expect and in ways we may not be
able to live with. Earth‘s natural resources and processes that sustain other species as
well as humans are known as Natural capital. This includes air, water, soil, forest,
grassland, wildlife, etc. Societies are the primary engines of resource use, converting
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material and energy into wealth, delivering goods and services and creating pollution.
This provision of necessity and luxury is often conducted in ways that systematically
degrade the earth natural capital, the ecosystem that support our life.
Check Your progress Exercise 2.1
Notes:
I.
Write your answer in the space given below.
II.
Compare your answer with the one given at the end of this Unit.
Q.1 What do you understand by environment?
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
Q.2 Explain the linkages between natural environment and people.
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………

2.5

WHAT IS ECOLOGY?

Ecology is the study of the interrelationship between organisms and their
environment. It is viewed as an interdisciplinary or multi-disciplinary field of science
which systematically draws knowledge from many disciplines like genetics,
anthropology, sociology etc. As sociologists we are interested in the interrelationship
between human beings and their environment. By environment, here, we mean the
natural environment, including forests, rivers, lakes, seas, mountains, plans, etc.
Human beings have always had a dynamic interaction with the environment. The
interaction has been reciprocal i.e., two-way relationship. Four factors in the
environment have been crucial in this interaction. The factors are climate, land and
soil configuration, specific location i.e., in a desert, wooded or water logged area, and
natural resources including forests, mining deposits and so on. These four factors
have had a deep effect on human societies. The culture of a society, to a great extent,
reflects the profound impact of environment on human thought and behaviour.
Occupation, food, clothing, shelter, religion, arts, morals, ideas and so many other
cultural creations of human beings are influenced by the kind of environment they
live in.
At the same time, human beings have also made a deep impact on their natural
environment. The culture of a society, especially the quantity and a quality of
technology has affected many elements in the environment. For instance, the
invention of saw or axe or electronically operated cutting machines has helped in a
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quick and efficient way of felling trees. Timber is needed by human beings for a
variety of purposes. Excessive felling of trees produce a strain on the environment
that a new approach and technology is required to combat the ill effects created on the
environment as well as the human society due to a quick and drastic reduction of
forest cover. The way in which human societies deal with the environment determines
their future.
As industrialisation especially technology has advanced in a society, the interaction
between human beings and their environment in that society has taken an alarming
turn. Air, water, atmosphere, forests, rivers, plants and many elements of nature have
been affected by the kind and quantity of technology used. Nature affected by
technology, in turn, has created problems for man especially in terms of health.
Pollutants, for instance, from factories, is so much changing the environment that the
entire culture, a product of the environment must adjust to the situation of its own
making.
There are many facets to the interaction between human beings and their
environment. This interaction varies not only between cultures but also within a
society. It is not uncommon to find that within a nation or a country there are groups
of people who differ from one another in many aspects of living. Sometimes, a
government, keeping in view national development, may introduce or impose
technology on a group of people depending on nature for their living. Such a group of
people, who have been depending on and interacting with nature with simple
technology, may find the new technology absolutely disrupting. The equilibrium that
they had created with nature may be destroyed by the new governmental plans and
schemes. Such a group of people may feel totally uprooted and alienated when their
source of economic, social, moral, physical and mental wellbeing is altered by the
introduction of new technology.
What we are trying to emphasise here is that the interconnection between human
beings and their environment is a complex one. It has varied through time, place and
people. Where there is a balanced, reciprocal relationship between a human society
and their environment, there is little to worry about. But what seems to be a growing
threat to the quality of human life and the very survival of man is the problems
created by the exploitation of nature by human beings. The problems of ―taking too
much from the environment and restoring too little‖ have to be solved. In this unit we
are going to focus only on certain aspects of the interrelationship between human
beings and their environment. We will focus our attention especially on the problems
created by indiscriminate use of nature by human beings in the Indian context. But
before that, let us describe some of the approaches to the study of the interrelation
between human beings and their environment. The ecological approaches give us an
idea as to what factor and how much each factor contributes to the interaction
between human beings and their environment.
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2.6

APPROACHES TO THE STUDY OF ECOLOGY AND SOCIETY

Approaches to the study of the interrelationship between organisms and their
environment are varied. Here we will describe four approaches. They are 1)
Determinism and Possibilism, 2) Cultural Ecology, 3) Political ecology.
2.6.1 Determinism and Possibilism
The first approach in the study of ecology that we introduce is called determinism.
The determinist argument revolves basically around the question of which factor
influences the other more—human beings or their environment. In this theory the
environment is given primacy in terms of influence. In doing so, however, it is
understood that human beings are not entirely passive. That is to point out that
humans are not completely at the mercy of their environments. However, it should be
noted here that in modern civilisation nature does not determine human behaviour so
much. In fact, in many areas human beings are taking a heavy toll of nature. This toll
has been in terms of cutting down forests indiscriminately.
In possibilism approach, primacy is given once again to environment. The basic idea
of this theory is that environment is the key factor in civilizational developmental
possibilities. That is to say if the natural environment provides mineral and forest,
good climate, proper topography and so on, it leads to a strong powerful nation. If
resources like timber, oil, precious metals coal, etc., do not exist in sufficient
quantities then a nation becomes weak, inefficient, and dependent on other nationstates. Let us take an example. Often developing nations have to export timber and
other raw materials. When timber resources fall below a certain danger mark, say ten
per cent forest area, and then the donor country suffers. The people and communities
have to bear with the consequences.
2.6.2 Cultural Ecology
There are different terms employed by different disciplines of social science in
understanding the interaction between man and environment. The term social ecology
is predominantly found in the sociological studies while the term cultural ecology is
common to anthropological studies.
The term cultural ecology was coined by Julian steward in his book ―Theory of
culture change‖ in 1955. He expressed cultural ecology as the relationships between
environment and technology, the behaviour patterns involved and other cultural
feature affected by the behavioural pattern of the use of technology to environment.
He has emphasized the concept of cultural core to the economic activities which are
essential for subsistence, considering that it is more directly related with environment
rather than other factors of cultural institutions. It is the branch of ecology dealing
with the interaction of human society and the natural environment.
According to Kay Milton (1996), cultural ecology was based on the assumption that
cultures have evolved within their local environments, and that a close analysis of the
relationships between specific cultural institutions and their local environmental
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features will reveal how and why those institutions originated and persisted.
A society and its cultural values are affected by the mode of adaptations experienced
by man in its environment. It is human nature and capability to utilize its surrounding
environment that changes the cultural and social apparatus of an area. In due course
of time it becomes distinct or recognized as a separate entity. The study of the basic
adjustments brought about by such adaptive nature of man can be called cultural
ecology
2.6.3 Political Ecology
This study of understanding human ecology has been derived from the cultural
ecology. As Walker states, ―whereas cultural ecology and systems theory
emphasize(s) adaptation and homeostasis, political ecology emphasize(s) the role of
political economy as a force of mal adaptation and instability‖ (2005: 74). It is the
study of environment from the perspectives of political economy, the relationship of
individual economy and political ethos to maintain a social order of important
structure. It consists of political economy, institutions and change as well as
narratives.
Sutton (2004:311) defines political ecology as ―the study of the day-to–day conflicts,
alliances, and negotiations that ultimately result in some sort of definitive behavior;
how politics affects or structures resource use‖. It focuses on environmental issues as
part of political ground dealing with issues like conflicts of the conservation of
natural resources, question to livelihood, etc. The people of India and its tradition of
conserving natural resources are undergoing various stages of transformations to
come out with a political ecology that is gaining ground in the developmental
discourse. We can take the example of conflicts and negotiations that occurred in the
process of Narmada Dam construction and the related political ecology. The
construction of Narmada Dam displaces large population of diverse culture and
tradition. The Narmada Bachao Andolan brought an understanding of natural
resources, environment and development as well as the value of human rights.
According to Greenberg and Park (1994:1) Political ecology is a ―synthesis of
political economy with its insistence on the need to link the distribution of power with
productive activity and ecological analysis, with its broader vision of bioenvironmental relationships‖. There are various ethical issues of power and conflict
whenever question of livelihood, sustainability arises. The extent of environmental
change and relationship in India due to growing population, expanding industrial
economy and agricultural extension becomes a challenge to development and
sustainability. This causes socio-economic injustice particularly to the poor, weaker
section of society. While discussing issues like Chipko, a new traditional discourse of
understanding the relations between the natural environment, state and society came
up representing the ideological basis of relationship women to rural society and
ecology. The Chipko movement which would be explained in detail in the following
units is represented as one of the important movement for understanding Indian
environmental history and politics where poor peasant women hugged the trees to
protect and prevent from felling, a mobilization of indigenous as well as resistance to
unfair and unsustainable economic policies. Political ecology is therefore a means for
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the study of the interactions between nature which is understood in different
paradigms and the politics involved.
2.7

ECOLOGY IN THE CONTEXT OF INDIAN SOCIETY

In this section we will list the basic needs of human society before we look into the
situation regarding the interaction between human beings and their environment in
the context of Indian Society.
2.7.1 Basic Needs of Human Society
All living systems at all biological levels remain interacting with the environment,
which makes a complex network of ecosystem. Ecosystem is defined as the
interaction of all living beings within themselves as well as with the environment,
living in a single location (Malik and Bhattacharya 1986: 3). Human beings interact
with one another as well as the environment. The environment including rivers, lakes,
sea, atmosphere, forests, plants, deserts, hills, plains etc. helps in satisfying some of
the basic needs of human society. Water and air, for instance, are essential for human
survival. Water is needed for a variety of human purposes. Apart from human beings,
plants, trees, animals, soil also need water for their sustenance and growth. Human
beings also need plants, trees, soil and animals for their survival. Hence, there is a
complex system of interdependency between living organisms and their environment.
Similarly, the atmosphere (including air) is a basic and crucial component in the life
of all living organisms including human beings. Air is needed for breathing. Without
air no human life is possible.
Hence, it is very important that the water, the human beings use and the air they
breathe are free from contamination. It is also essential that every human society has
enough stock of healthy water and atmospheric resources, in order to build up a
healthy future for its oncoming generations. Preservation of natural resources and
prevention of indiscriminate use of nature by human beings are essential steps for
ensuring a long and better quality of life for all living organisms.
2.7.2 Situation in the Indian Context
That nature has been so much a part of Indian social life. Its significance has been
very much evident in both the oral and written traditions of Indian literature. Trees,
plants, streams, rivers, lakes, seas, sky, waterfalls, hills, mountains, snow, rain etc.
have been intertwined with every kind of human experience. But, like in many other
countries of the world, the interaction between human beings and their environment is
taking an alarming turn in India too. Overemphasis on industrialisation, eagerness to
catch up with the technological advancements of the developed world, pressures
created by a rapidly increasing population is some of the factors which are
threatening the human environment equilibrium in Indian society.
As it stands today, technology has not advanced so much that Indians are less
dependent on nature and more dependent on technology. The average Indian citizen is
still very much dependent on natural environment for the satisfaction of his/her basic
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needs. Agriculture is the main occupation in India. And this occupation is so much
intertwined with nature. Water, soil, atmosphere greatly shape the kind and extent of
agricultural activities in India. If monsoons fail a chain of serious and alarming
consequences follow. Every aspect of human activity is affected by lack of or
insufficient supply of water. To a sizeable extent, the problems posed by environment
factors are created by the way human beings have used nature. Contamination of
water sources, indiscriminate felling of trees, atmospheric pollution created by smoke
and fumes, extensive use of pesticides for plants and crops are some of the
problematic areas in Indian society. Indian society cannot afford to misuse nature
upon which is dependent both the quantity and quality of life.
Check Your progress Exercise 2.2
Notes:
I.
Write your answer in the space given below.
II.
Compare your answer with the one given at the end of this Unit.
Q.3 What is ecology? Use two lines for your answer.
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
Q.4 What is the Cultural Ecology Approach? Use three lines for your answer.
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………

2.8
RAMIFICATIONS
ENVIRONMENT

OF

ANTHROPOCENE

ON

NATURAL

An unbounded growth is infeasible due to limited resources, and carrying capacity is
a measure of this limitation. In 1798, Thomas Malthus proposed an exponential
growth curve in his Essay on the Principle of Population, stating that a population
with constant fecundity greater than its mortality will grow exponentially till it causes
inevitable conflicts with the limited supply of resources. Diminishing resources and
the expanding population will inevitably lead to scramble competition. Malthus‘s idea
has further inspired Charles Darwin to adopt resource competition as one prerequisite
of evolution via natural selection. Catton (1986) defined an environment‘s carrying
capacity as its maximum persistently supportable load.
2.8.1 The Human Dimensions of Global Environmental Change
Present global environmental change can, to a large extent, be attributed to
anthropogenic activities. Human interferences with the Earth‘s system are so
significant that the recent era has been suitably named the ―Anthropocene‖. Human
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activity continues to intensify sharply and increase pressures on the Earth‘s resources
and, for instance, on the planets capability to assimilate wastes. Rapid population
growth and overpopulation has far reaching effect - ecological, economical and
societal. The increasing population is putting greater burden on the earth natural
resource base and environment. The population growth may have positive or negative
effects on the natural environment and wellbeing of human beings. Let us take for
example the case of urbanization. A population shift toward urban areas means that a
larger share of people will have access to health care, education, and other services;
living standards are likely to improve. Greater population densities will enable more
communities to capitalize on economies of scale. And concentrating population
within an urban area can preserve adjacent natural habitat, assuming that urban
sprawl is contained. At the same time, dense urban populations may produce more
waste than the environment can absorb, leading to significant air and water pollution
and a greater incidence of infectious and parasitic diseases. Cities often develop near
fragile coastal areas or rivers or adjacent to fertile agricultural land. Rapid urban
growth often takes over farmland, destroys wildlife habitats, and threatens sensitive
ecosystems and inshore fisheries. Urban populations generally use more water for
domestic and industrial purposes than rural populations.
2.8.2 Carrying Capacity
In ecology, carrying capacity is normally defined as the maximum population of a
given species that can be supported indefinitely in a defined habitat without
permanently impairing the human carrying capacity. Our planet is practically a closed
system in terms of physical resources, and all human activity depends on these
limited resources. Due to the increasing world population and the rapid diminishing
of pristine ecosystems from our exploration for consumption, the concept of carrying
capacity is essential and should be considered paramount in our future planning. The
Club of Rome has warned us the possible consequences of world population growth
and industrialization for food production and resource exhaustion.
The Earth‘s ecosystems and its human population are inherently connected. Earth
sustains human activities by providing services like raw materials and energy.
However, human activities tend to affect the natural resources and ecosystems.
Environmental pollution adversely affects human health and wellbeing. An ecosystem
consists of plants, animals (including humans) and micro-organisms that live in
biological communities and which interact with each other and with the physical
environment, enabling energy flow and biogeochemical cycling of nutrients. These
interactions, for instance among species in a food web and their relation to
biogeochemical cycling, are complex, non-linear, and contain lags and
discontinuities, thresholds and limits. Consequently, ecosystems are considered
complex, self-organizing systems, across both temporal and spatial scales. Ecological
systems and their services play a fundamental role in supporting life on Earth at all
hierarchical scales. For instance, they are essential in global material cycles like the
carbon and water cycles.
2.8.3 Loss of Ecosystem Services
The Millennium Ecosystem Assessment 2001 defines ―ecosystem services as the
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benefits people obtain from ecosystems‖ and classes services into four categories;
Provisioning services provide goods such as food, freshwater, timber, and fibre for
direct human use. Regulating services maintain a world in which it is biophysically
possible for people to live and provide benefits such as pollination of crops, water
damage mitigation, and climate stabilization. Cultural services make the world a
place in which people want to live; they include recreation as well as aesthetic,
intellectual, and spiritual inspiration. Supporting services are the underlying
ecosystem processes that produce the direct services described above, including the
preservation of options; they include such services as nutrient cycles and oxygen
production. Ecosystem services whether the provisioning or cultural kind matter and
contribute to the well-being of humans. Food, fertile soils, clean water and recreation
are just a few of the many services provided by nature to humans. The provision of
these services, the reliability of supply, their quantity and quality, influence human
security, basic material for a good life, health, good social relation and ultimately our
freedom and choices, in short our well-being. Although people are often buffered
from the natural environment by culture and technology, ultimately our livelihoods,
health and even survival are completely dependent on ecosystem services and our
access to them. Social systems and natural systems are inseparable and there is an
increased use of terms such as socio-ecological systems. However, human action is
changing many aspects of the earth‘s environments, its climate, land cover, oceans
and the biochemistry of the fundamental cycles that sustain life and the diversity of
life itself.
Approaching carrying capacity means the deterioration of ecosystem services, the
loss of biodiversity and habitat heterogeneity and the breakdown of ecosystem
resilience This could lead to irreversible change, enlarged uncertainty to the
biosphere, and even a regime shift of the world‘s living and climate systems as
human population continues to expand, the planet‘s pristine ecosystems are degrading
at a rapid rate due to man-made global environmental changes – climate change,
habitat loss, biological invasion, soil erosion, and pollution, to name a few. On-going
agricultural intensification, overfishing, industrialization, and urbanization further
transfer how semi natural ecosystems function and behave, create many novel
ecosystems that face high disturbance and gene flow. The planet‘s greatest asset –
biodiversity, 100 million species strong – is quickly losing its grip. The rapid loss of
species is estimated to be between 1000 and 10 000 times higher than the natural
extinction rate, reaching 10 000 species extinction per year many of which disappear
before they have even been formally described. Human society relies heavily on the
health of ecosystem functions, the provision of ecosystem services and the benefit
from biological diversity for cleaning air and water, stabilizing weather, maintaining
soil fertility, dissipating waste, controlling pests, pollinating crops, generating power
and discovering new antibodies, and providing food, timber, cloth, medicine,
industrial material (coal, oil, gas, rubber, plastics, chemicals), together with minerals.
We are not making anything new but utilizing products and services of the planet‘s
ecosystem and physical system. To sustain humanity, we need to manage the planet‘s
biosphere within its bearable margin to avoid disruptive regime shift and massive
extinction; although some argue that we have already crossed the point of no return.
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2.8.4 Environment and Health
Clean and hygienic environmental conditions are essential for health and wellbeing of
humans. Common health impacts arise from air and water pollution and unhygienic
conditions. Global environmental change which includes climate change,
stratospheric ozone depletion, biodiversity loss, etc. has potential to affect human
health. Health issues pertaining to air pollution include respiratory ailments,
cardiovascular diseases; asthma and allergies, and other disorders. Since the
interrelationship existing between environment and human health are complex,
adoption of precautionary principle is widely accepted.
2.9

ENVIRONMENTAL SUSTAINABILITY

Sustainability is the capacity to endure. In ecology, the word describes how biological
systems remain diverse and productive over time. For humans, it is the potential for
long-term maintenance of wellbeing, which in turn depends on the maintenance of the
natural world and natural resources. Sustainability has become a wide-ranging term
that can be applied to almost every facet of life on Earth, from local to a global scale
and over various time periods. Sustainability is defined as a requirement of our
generation to manage the resource base such that the average quality of life that we
ensure ourselves can potentially be shared by all future generations. Development is
sustainable if it involves a non-decreasing average quality of life (Geir B. Asheim,
―Sustainability‖, The World Bank, 1994). Long-lived and healthy wetlands and
forests are examples of sustainable biological systems. Invisible chemical cycles
redistribute water, oxygen, nitrogen and carbon through the world‘s living and nonliving systems, and have sustained life since the beginning of time. As the earth‘s
human population has increased, natural ecosystems have declined and changes in the
balance of natural cycles have had a negative impact on both humans and other living
systems. Paul Hawken has written that ―Sustainability is about stabilizing the
currently disruptive relationship between earth‘s two most complex systems; human
culture and the living world. Evidence is strong that we are exceeding and eroding the
earth‘s carrying capacity, that there are limits to growth on a finite planet. Effects are
interactive, complex, unpredictable and escalating, as we head for a global average
temperature rise of more than 2 degrees centigrade over pre-industrial levels.
Sometimes ‗environmental‘, ‗social‘ and ‗economic‘ are termed to be the three pillars
of sustainability. Environmental sustainability is the context within which social and
economic life happen.
Check Your progress Exercise 2.3
Notes:
I.
Write your answer in the space given below.
II.
Compare your answer with the one given at the end of this Unit.
Q.5 List down major human impacts on environment.
…………………………………………………………………………………………
…………………………………………………………………………………………
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Q.6 What do you understand by environmental sustainability?
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………

2.10

LET US SUM UP

We have seen in this unit that environment and human society are intimately related.
We began the unit by describing what ecology is. Here, we specially focused on the
relationship between human beings and their environment. We said there is a
reciprocal relationship between human beings and nature. We then outlined the
approaches in ecology, which explained the human being nature nexus. While
focussing on ecology in the context of Indian society we listed the basic human needs
and pointed out the situation in India where the environment is very crucial for the
satisfaction of needs and survival of human beings.
2.11

GLOSSARY

Biosphere:

The zone of air, land and water at the surface of the earth that
is occupied by living organisms

Carrying Capacity: The maximum population that an ecosystem can sustain.
Ecosystem:

A region in which the organisms and the physical environment
form an interacting unit

Environment:

All the external factors and conditions with which an organism
interacts during its lifetime and which affect the organism
throughout its life.

2.12

CHECK YOUR PROGRESS: THE ANSWER KEYS

Answer to Q.1:

―Environ‖ which means ―surrounding‖ or ―to encircle‖.
Environment can be defined as 1) the circumstances and
conditions that surround an organism or group of organism 2)
the social and cultural conditions that affect an individual or a
community. Environment can also be defined as sum total of
all external conditions and influences that affect the living
organisms.

Answer to Q.2:

Natural environment which is subdivided into two parts: (1)
The physical environment, which includes non-living things
and (2) the biological environment, which includes all life
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forms. Biological environment or people interact with the
physical constituent of environment and modify the natural
environment.
Answer to Q.3:

Ecology is the study of the interrelation between organisms and
their environment.

Answer to Q.4:

The thinkers of this school feel that the state of ecology is
directly linked to the state of technology. This approach
emphasises that technology, economics, population form a
basic influence on social processes.

Answer to Q.5:

Population produce more waste than the environment can
absorb, leading to significant air and water pollution and a
greater incidence of infectious and parasitic diseases. Rapid
urban growth destroys wildlife habitats, and threatens sensitive
ecosystems and inshore fisheries. Noise is an emerging
environment and health issue. Climate change, depletion of
stratospheric ozone, loss of biodiversity, and land degradation
can also affect human health. The major environment-related
health concerns are related to outdoor and indoor air pollution,
poor water quality, poor sanitation and hazardous chemicals.
The related health impacts include respiratory and
cardiovascular diseases; cancer, asthma and allergies, as well as
reproductive and neurodevelopment disorders. Fine particulate
matter and ground-level ozone are the main threats to human
health from air pollution.

Answer to Q.6:

Sustainability is the capacity to endure. Sustainability is about
stabilizing the currently disruptive relationship between earth‘s
two most complex systems; human culture and the living
world. Evidence is strong that we are exceeding and eroding the
earth‘s carrying capacity, that there are limits to growth on a
finite planet. Environmental‘, ‗social‘ and ‗economic‘ are
termed to be the three pillars of sustainability. Environmental
sustainability is the context within which social and economic
life happen.
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3.1

INTRODUCTION

The environment consists of the atmosphere, lithosphere, biosphere and the
hydrosphere. The surface of the Earth is called the biosphere and is composed of
smaller units or segments called the ecosystems. An Ecosystem consists of all the life
forms (biotic) and the non-living (abiotic) environment found in a particular place.
They can be large or small. The Earth hosts a variety of life forms and the surface of
the Earth, as a whole is an ecosystem. The term ―ecosystem‖ was first used in 1935 in
a publication by the British ecologist Arthur Tansley who devised the concept to draw
attention to the importance of transfers of materials between organisms and their
environment. In later years, Tansley defined the spatial extent of ecosystems using the
term ‗ecotope‘. Energy and carbon enter ecosystems through photosynthesis and are
incorporated into living tissues, transferred to other organisms that feed on the living
and dead plant matter, and are released through respiration. Most of the mineral
nutrients are recycled within ecosystems. Ecosystems are controlled both by external
and internal factors. The study of natural ecosystems will help us to understand the
interrelations between living beings and the environment. This unit aims to provide a
conceptual basis for understanding ecosystem processes and their sensitivity to
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human induced changes.
3.2

LEARNING OBJECTIVES

After reading this Unit, you will be able to:
 define the concept and components of ecosystem;
 describe various ecosystems;
 explain the energy flow, trophic levels, food chains, food webs; and
 discuss how humans have negatively impacted some ecosystems.
3.3

ECOSYSTEM: DEFINITION AND CONCEPTS

An ecosystem is a community of living organisms (biotic component) in association
with the non-living components (abiotic) of their environment (i.e. air, soil, water,
climate etc.), interacting as a system. These biotic and abiotic components are linked
together through nutrient cycles and energy flows. Each organism depends in some
way on other living and non-living things in its environment. A pond, lake, desert,
grassland, meadow, forest etc. are common examples of ecosystems. An ecosystem
can be classified based on nature, duration and size.
a) Nature: It can be natural or artificial.
Natural Ecosystems: These form naturally without human interference i.e. pond,
river, forest, etc.
Artificial Ecosystem: These are developed by man i.e. artificial ponds, aquarium
etc.
b) Duration: It can be temporary or permanent.
Temporary ecosystem: This type is short lived and can be man-made or natural
i.e. rain fed pond.
Permanent ecosystem: This type is permanent and is a self-supported natural
ecosystem for very long periods i.e. forest, river etc.
c) Size: Ecosystems can be small or large.
Small: This type is small and is known as micro ecosystem. It can be temporary or
permanent i.e. Pond.
Large: It is large in size, known as macro ecosystem, is always permanent and
mostly natural i.e. Ocean, river, forest and desert.
3.3.1 Definition and Concept of Ecosystem
The term ecosystem was initially proposed by A.G. Tansley in 1935. He stated that
‘The ecosystem was the system resulting from the integration of all living and nonliving factors of the environment’. Ecology is basically derived from two Greek
words, ‗oikos’ meaning dwelling place and ‗logos’ meaning study. So in other words
ecology means the study of organisms in their natural home. Ernst Haeckel, a German
biologist in 1868 termed this subject as ‗Ecology’. He defined ecology as the
‗surrounding outer world’, which is now called the environment. Further, E.P. Odum
25

(1969) defined the term ecology as the study of interrelationships between organisms
and environment. Ecosystems are defined as ecological units that include all the
biotic and abiotic factors in an area. E. P. Odum defined ecosystem as the ‘basic
functional unit of organisms and their environment, interacting with each other and
within their own components’. Nearly all ecosystems are dependent upon the flow of
solar energy and nutrients. Carbon, hydrogen, nitrogen, oxygen, phosphorus and
sulfur make up all life on the planet. Ecosystems are complex and contain thousands
of interacting species wherein the diversity is a measure of the number of different
species.
3.3.2 Components of an Ecosystem
Ecology is the study of interactions between organisms and their non-living
environment. The study deals with collecting information about organisms and their
environment. In an ecosystem, ‗habitat‘ is the place a plant or animal lives, and
‗niche‘ is the specific place it occupies in an ecosystem. Thus ecology is the study of
ecosystems. The various life forms are organized in an ecosystem by the mode of
securing their food i.e. autotrophs or heterotrophs. The number and type of organisms
living in an ecosystem is directly dependent on the amount of energy available in the
system. The amount of energy an ecosystem receives and the amount that is
transferred from one organism to another has an important effect on the structure of
an ecosystem‘s. All organisms need energy to carry out essential functions. The
primary source of energy for an ecosystem is the sun. The energy in an ecosystem
flows from the sun to autotrophs (the producers of the ecosystem) then to the
heterotrophs (the organisms that eat the autotrophs), and then to organisms that feed
on other organisms.
3.4

STRUCTURE AND FUNCTION OF AN ECOSYSTEM

The structure and function are significant characteristics of any ecosystem. The (1)
structure includes the biotic and abiotic components and the (2) function includes the
functions performed in the ecosystem i.e. food chains, webs, trophic levels, the flow
of energy in the ecosystem, productivity, biogeochemical cycles and ecosystem
regulation.
3.4.1 Structure
a) Abiotic Components: They characterize the physical and chemical
characteristics of the environment. They determine the type of organisms that
can successfully live in a particular area. Examples of abiotic components are
temperature, average humidity, topography, natural disturbances, amount of
sunlight, oxygen, carbon dioxide, water, pH, and the availability of nutrients.
The temperature can vary as places near the equator are warmer than the
places near the poles. Humidity influences the amount of water and moisture
in the air and soil and affects the rainfall.
b) Biotic Components: This includes all the living organisms in the ecosystem.
They are the plants, animals, fungi, bacteria and other living organisms
inhabiting the area. The biotic components are categorized as producers,
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consumers, and decomposers. The biotic components aid in the transfer and
cycle of energy and are grouped in terms of the means they use to get energy.
Producers i.e. plants produce their own energy through photosynthesis with
the help of sunlight. The consumers constitute the next level of the food chain
and are of three main types: herbivores, carnivores and omnivores. Herbivores
feed on plants, carnivores feed on other carnivores or herbivores, and
omnivores consume both plant and animal tissues.
3.4.2 Function
Ecosystems are dependent on the sun‘s energy to perform their function and it is this
energy that flows in the system. The function can be explained in detail as given
below:
Producers, consumers and decomposers: Different organisms in an ecosystem require
energy for their survival and are dependent on each other thereby deriving energy
from the producers, consumers or decomposers.
a) Trophic Structure Levels: These are the feeding positions in a food chain
such as primary producers, herbivores, primary carnivore, etc. A trophic level
is a group of organisms whose feeding source is the same number of steps
from the sun. The green photosynthetic plants form the first trophic level and
are called the producers. The herbivores form the second trophic level; the
carnivores form the third and fourth trophic levels. Most animals (carnivores)
feed at more than one trophic level. The quantity of living matter at a given
point of time at each level is known as the standing biomass.
3.4.3 Food Chain and Food Web
Food Chain
The transfer of food energy from the producers (plants) through a series of organisms
(Herbivores, Carnivores) successively with the repeated activities of eating and being
eaten is known as food chain. A food chain indicates who eats whom in an
ecosystem. The feeding of one organism upon another in a sequence of food transfers
is known as a food chain. Another definition is the chain of transfer of energy from
one organism to another. Examples of food chains are:

Food Web
Energy flows through an ecosystem in a complex network of feeding relationships
called a food web (Figure 2.4). A food web is defined as the relationship in which a
predator eats different types of food at each trophic level and is in turn eaten by many
different organisms. A food web may contain several food chains. It is the outcome of
several complex-feeding inter-relationships that exist in nature. For example in a
grassland ecosystem, in the absence of a mouse, the grasses can also be eaten by
rabbit, which can be eaten by a hawk. Again grasses can also be eaten by a
grasshopper, which is preyed upon by a lizard and then eaten by the hawk. Similarly,
rat or mouse is eaten by snake but snake can be eaten by predatory birds. So in nature
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food chains are interlocked forming food webs. In contrast to food chain, food web
has several distinct characteristics. They include: (i) Food web is complex; (ii) Food
web is formed due to the interlinking of food chains; and (iii) A food web brings
alternate source of food. Food webs are important in maintaining the ecological
balance and stability of ecosystems. For example, in grasslands, a decrease in the
number of rabbits would lead to an increase in the mouse population etc. This would
upset the ecological balance. A proper balance is important for the survival of all
living beings in the ecosystem. They are also important for biogeochemical cycles
and energy flow through ecosystems.
3.4.4 Ecological Pyramids
In a food chain, producers and consumers at different trophic levels are connected by
way of number, biomass and energy. These above said properties decreases from
producers to consumers. An ecological pyramid shows the trophic structure of an
ecosystem as a graph representing the biomass, organism number, and energy content
of each trophic level in a food web. These parameters give the pyramid a broad base
and a tapering apex. The base of the pyramid represents the producer, and from there
the consumer trophic level is stacked, with the apex representing the highest
consumer trophic level. There are three types of ecological pyramids. They include:
a) Pyramid of numbers
b) Pyramid of biomass
c) Pyramid of energy
a) Pyramid of Numbers: It is based on the number of organisms in each trophic
level. It may be upright or inverted. In a grassland ecosystem, the producers
are the grasses, which form a large base and are the maximum in number.
They are followed by rabbits, mice (herbivores), then the snakes, lizards
(secondary consumers), followed by the hawks (tertiary consumers) that
gradually decrease in number forming a conical upright pyramid (Figure 2.5).
But in the case of a parasitic food chain, the pyramid could be inverted. The
trees form the producers, which are less in number. They support many fruit
eating herbivores, birds that in turn support a large number of parasites and
hyper parasites. In this case, the pyramid is inverted as the number of
organisms at each level increases to the top.
b) Pyramid of Biomass: This is based on the weight (biomass) of organisms at
each trophic level at a given point of time. Usually a large biomass of plants
supports a medium weight of herbivores and a small weight of the carnivores.
Forest and grassland ecosystems show an upright pyramid. Inverted pyramid
of biomass is seen in pond ecosystems and seashores.
c) Pyramid of Energy: This is based on the total amount of energy present in
each trophic level. It is always pyramidal which means that assimilation and
growth are not 100 % efficient. There is always a loss of energy at each level.
Thus, the energy is highest at the producer level. About 10% of energy at a
particular trophic level is incorporated into the next trophic level. Thus, 1,000
kg of plant material converts to 100 kg of herbivore tissue, which converts to
10 kg of first carnivores, which can support 1 kg of second level carnivores.
This rapid loss of energy is the reason food chains have from three to four
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links, rarely five. This rapid loss of energy is also the reason there are few
large carnivores.
3.5

ECOLOGICAL BALANCE

All ecosystems undergo changes over time and the system automatically resists the
changes to come back into equilibrium by a mechanism known as homeostasis.
Feedback is very important in ecosystems. There are two feed backs, the positive
feedback which results in decline and collapse of the ecosystem and the negative
feedback which results in homeostasis or equilibrium. When we start to disturb this
balance for our needs we introduce an element of imbalance into its working.
Deforestation have destroyed the trees, which has resulted in the disappearance of the
deer, tigers, beetles, birds, lichens, mosses, mushrooms and a host of other forms of
life. Consequently the uptake of soil water and its release into the atmosphere through
transpiration is affected. The rainfall is affected and subtle changes in the climate set
have in. A system is an entity in its own right and a disturbance at one point is sure to
have repercussions all over the system. When man clears a forest, he interferes with
the ecological balance and is seeking to establish a new ecosystem. In the process, the
inhabitants of the old system disappear. When older ecosystems are upset over a large
area, the migratory, the adaptive and such other limitations cause the total
disappearance of a few species. This is undesirable not only because of the richness
of the flora and fauna suffer but more so because in the new dispensation, there might
be disastrous consequences. We are a part of a natural ecosystem and our survival
depends on the preservation of this ecosystem.
3.6

ECOLOGICAL SUCCESSION

It is the gradual process by which ecosystems change and develop over time. For
example, a volcanic eruption can cause a part of an island to disappear. Habitats are
constantly changing, no community is static in an ecosystem and organisms are
continuously replaced with time. Ecological succession can also occur when the
conditions of the environment change suddenly and drastically. For example, forest
fires, windstorms, and human activities, all tamper the conditions of the initial
environment. These changed environmental conditions may destroy species thereby
altering the dynamics of the ecological community. Within any community some
species may become less abundant over some time interval, or may even vanish from
the ecosystem. Ecological succession is a gradual and continuous process that extends
over a period of time until a stable community is established known as climax
community, which represents a stable end product of the succession sequence. When
the succession starts from a barren condition it is termed primary succession and the
successive stages leading to a climax community is termed as secondary succession.
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Check Your progress Exercise 3.1
Notes:
I.
Write your answer in the space given below.
II.
Compare your answer with the one given at the end of this Unit.
Q. 1 Describe the structure and function of an ecosystem.
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
………………………………………
Q.2 Explain food chain and food web with suitable examples.
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
………………………………………
Q.3 Explain ecological succession.
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
………………………………

3.8

HUMAN INTERVENTION IN ECOSYSTEM

Our biosphere is home to an estimated 5-10 million species of living creatures. Man,
however, is the single most dominant species that has been drastically modifying the
earth for the last several thousand years, in order to fulfil his needs as well as limitless
aspirations. Significant effects of human activities on environment were observed,
during the past ten thousand years when man started agriculture. As a result of human
actions, the structure and functioning of world‘s ecosystems have changed more
rapidly in the second half of the twentieth century than at any other time in human
history. A number of negative impacts on world ecosystems have been documented
by numerous scientific studies.
It is becoming increasingly clear that population growth and economic development
are leading to rapid changes in our global ecosystems. In recognition of this, the
United Nations undertook the Millennium Ecosystem Assessment in order to assess
the consequences of ecosystem change as related to human wellbeing, and establish
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the scientific use of those systems, so that ecosystems can continue to supply the
services that underpin all aspects of human wellbeing. This assessment exercise has
involved more than 1300 experts worldwide.
As mentioned earlier, the Millennium Ecosystem Assessment examined the state of
24 services that make a direct contribution to human wellbeing. The assessment
concludes that 15 out of these 24 services are in decline, including provision of fresh
water, marine fishery production, the number and quality of places of spiritual and
religious value, the ability of the atmosphere to cleanse itself of pollutants, natural
hazard regulation, pollination, and the capacity of agricultural ecosystems to provide
bio-control of pests.
The findings of this assessment provide the strongest evidence so far of the impact of
human actions on the natural world. They show, for example, that over the past 50
years, humans have changed natural ecosystems more rapidly and extensively than in
any other comparable period in human history. This transformation of the planet has
apparently contributed to substantial net gains in human well-being and economic
development but not all regions and groups of people have benefitted from this
process. In fact, many have been harmed. Moreover, the full costs associated with
these gains are only now becoming apparent.
Poverty and hunger have tended to force many rural people to do farming on marginal
drought-prone lands with poor soil fertility, and others to move to urban slums. About
1 billion people are affected by land degradation such as that caused by soil erosion,
water logging or salinity of irrigated land. Erosion has caused substantial reductions
of crop yields in Africa. Diminished human health and wellbeing tend to increase the
immediate dependence on ecosystem services and the resultant additional pressure
can damage the ecosystems capacity to deliver services.
The concept of ecological footprint has been designed to measure the extent of human
pressure on the land and seas. Ecological footprint measures the biologically
productive area that people use for provision of renewable resources, occupy with
infrastructure, or require for absorption of CO 2 wastes. As per Living Planet Report
2010, humanity used nature‘s services 50 per cent faster than what the earth could
renew in 2007. The report also reveals humanity‘s Ecological Footprint has more than
doubled since 1966. Moreover, with the modest UN projections for population
growth, consumption and climate change, by 2030 humanity will need the capacity of
two Earths, to absorb carbon dioxide waste and keep up with natural resource
consumption of ever growing human population. Now it depends on the people and
the nations that how they respond to such an alarming situation. Adopting sustainable
development in future course of human endeavour is the only solution and way
forward.
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3.9

NEED FOR MANAGING ECOSYSTEMS

It has been made clear in the preceding sections that ecosystem services are
indispensible to the wellbeing of people everywhere. It is also now widely recognized
that adverse changes in ecosystems have a more direct influence on human wellbeing
among poor population than among wealthy populations. Even wealthy populations
cannot be insulated fully from the degradation of ecosystem services. Social
adaptation may minimize, displace or postpone the negative impacts of ecosystem
disruption, but there are limits to what can be achieved.
To sum up, in order to achieve the goal of sustainable development and to enhance
human wellbeing, ecosystem services need to be conserved by all means. For
achieving this target, comprehensive reforms in governance, institutions, laws and
policies are required along with personal commitment at the level of individuals to
adopt an eco-friendly lifestyle. Reducing the present level of resource consumption,
fighting inequalities in resource access and giving top priority for managing essential
ecosystem services like provision of clean water and nutrition food are some of the
pathways to achieve sustainability.
3.10

LET US SUM UP

In this unit we have studied about different phases of environment and ecosystem and
their functions. The environment consists of the atmosphere, lithosphere, biosphere
and the hydrosphere and ecosystem. Ecosystem consists of all the life forms and nonliving things in a particular place. The study of natural ecosystems will help us to
understand the interrelations between living beings and the environment and how the
impact of human beings is influencing the natural world. Pattern of development in
the past 50 years indicates that population growth and economic development are
leading to degradation of 60 per cent of ecosystem services. Human societies can
achieve long term growth substantially by restructuring their development needs,
adjusting their lifestyles and managing more judiciously, and scientifically world‘s
ecosystems.
3.11

GLOSSARY

Ecosystem:

Basic functional unit of organisms and their
environment, interacting with each other and within
their own components.

Food Chain:

The transfer of food energy from the producers (plants)
through series of organisms (Herbivores, Carnivores)
successively with the repeated activities of eating and
being eaten is known as food chain.

Food web:

A food web is defined as the relationship in which a
predator eats different types of food at each trophic
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level and is in turn eaten by many different organisms.
Ecological pyramid:

An ecological pyramid shows the trophic structure of an
ecosystem as a graph representing the biomass,
organism number, and energy content of each trophic
level in a food web.

Ecological succession:

It is the gradual process by which ecosystems change
and develop over time.

3.12

CHECK YOUR PROGRESS: THE ANSWER KEYS

Answer to Q.1:

(i) The structure and function are significant characteristics of
any ecosystem. The (1) structure includes the biotic and abiotic
components and the (2) function include the functions
performed in the ecosystem i.e. food chains, webs, trophic
levels, the flow of energy in the ecosystem, productivity,
biogeochemical cycles and ecosystem regulation.
(ii) Abiotic components: Temperature, average humidity,
topography, natural disturbances, amount of sunlight, oxygen,
carbon dioxide, water, pH, and the availability of nutrients.
(iii) Biotic components: Autotrophs and Heterptrophs
(iv) Function: Producers: Algae, green plants, photosynthetic
bacteria. Consumers: Herbivores, carnivores, omnivores.
Decomposers: Saprotrophs

Answer to Q.2:

(i) Food Chain: The transfer of food energy from the producers
(plants) through a series of organisms (Herbivores, Carnivores)
successively with the repeated activities of eating and being
eaten is known as food chain. A food chain indicates who eats
whom in an ecosystem. The feeding of one organism upon
another in a sequence of food transfers is known as a food
chain. Another definition is the chain of transfer of energy
from one organism to another. Each organism occupies a
separate trophic level.
(ii) Types of food chains: Grazing food chains and the detrital
food chain.
(iii) Food Web: Energy flows through an ecosystem in a
complex network of feeding relationships called a food web. A
food web is defined as the relationship in which a predator eats
different types of food at each trophic level and is in turn eaten
by many different organisms. A food web may contain several
food chains. It is the outcome of several complex-feeding interrelationships that exist in nature.
(iv) Examples of food web
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Answer to Q.3:

3.13

It is the gradual process by which ecosystems change and
develop over time. Examples- changed environmental
conditions may destroy species thereby altering the dynamics
of the ecological community, primary succession and
secondary succession.
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4.1

INTRODUCTION

Sustainable development has become a buzzword in different forums, seminars, and
workshops. You might have read and heard about this concept. In this unit you will
know more about the concept. Sustainable development stands for meeting the needs
of present generations without compromising the ability of future generations to meet
their own needs. In other words, it‘s a better quality of life for everyone now, and for
the generations to come. It offers a vision of progress that integrates immediate and
longer term objectives, local and global action. It regards social, economic and
environmental issues as inseparable and interdependent components of human
progress.
4.2

LEARNING OBJECTIVES

After studying this unit, you should be able to:
 Explain the meaning of sustainable development;
 Describe various components of sustainable development;
 Discuss various indicators of sustainable development; and
 Analyse various dimensions of sustainable development goals.
4.3

SUSTAINABLE DEVELOPMENT: CONCEPT AND DEFINITION

Nature provides human societies and economies with a complex life support system,
air, water, food and a suitable climate for survival. It also provides the physical
resources that are necessary for the sustenance of economies. Nature has supported
and maintained life on earth since times immemorial and should continue to do so in
the future. This is known as the sustainability of nature or ecosystems or
environment. However, we have been interfering with the sustainability of the natural
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systems through our avaricious activities and if we continue on the same trajectory,
not only the other life forms but also the very existence of mankind is threatened.
There are limits to nature‘s capacity to absorb impacts. Once alteration of nature‘s
initial state occurs, it cannot quickly revert back to the initial state. Nature has a
limited capacity to withstand rapid change. Thus, today, the challenge before
mankind is to determine the state in which we wish to live and to continue living
within the limits inherent in nature‘s processes, within nature‘s carrying capacity.
Sustainability
The term ‗Sustainability‘ has been defined variously, such as:
 Sustainability refers to a process or state that can be maintained indefinitely.
 Natural resources must be used in ways that do not create ecological debts by
overexploiting the carrying and productive capacity of the earth.
 A minimum necessary condition for sustainability is the maintenance of the
total natural capital stock at or above the current level.
The term ‗Sustainability‘ is also used to demonstrate the temporal and the livelihood
context of development policies. The temporal context refers to the chronological
perspective in which communities maintain their cultural and economic integrity. The
livelihood context of development policies is the preservation of existing values
which are under threat from external economic forces leading to the collapse of a
delicate natural resource balance. The Strategy for Sustainable Living (1991) by
International Union of Conservation of Nature and Natural Resources (IUCN) says
that ‗sustainable use means use of an organism, ecosystem, or other renewable
resource at a rate within its capacity for renewal‘. The economist Herman Daly has
offered specifications for maintaining sustainability. He is of the opinion that:
 Rates of use of renewable resources should not exceed regeneration rates.
 Rates of use of non-renewable resources should not exceed rates of
development of renewable substitutes.
 Rates of pollution emission should not exceed assimilative capacities of the
environment.
Sustainable Development
The concept of Sustainable development was envisaged to bring environmentalist
ideas into the central theme of economic development policy. It sought to modify the
kind of unsustainable development strategies that were being pursued. Sustainable
development combines the two terms of ‗sustainability‘ and ‗development‘ to indicate
a pattern of growth, which strengthens both the national capabilities to care for their
people in relation to their total relationship with the resources of the earth. The most
widely used definition of Sustainable Development was given by the Brundtland
Commission in its report Our Common Future (1987). It defined Sustainable
development as ‗development, which meets the needs of the present without
compromising the ability of future generations to meet their own needs‘. Since then,
several interpretations of Sustainable Development have emerged, for example:
 Improving the quality of human life while living within the carrying capacity
of supporting ecosystems.
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Economic growth that provides fairness and opportunity for all the people, not
just the privileged few, without further destroying the world‘s finite natural
resources and carrying capacity.
Sustainable development comprises of economic and social development that
protect and enhance the natural environment and social equity.

Thus, sustainable development focuses upon a relationship between humans and their
environment and indicates a warning that humans cannot push development, which is
against nature as in the end it is always the nature, which is going to win. Sustainable
development encourages the conservation and preservation of natural resources and
of the environment and the management of energy, waste and transportation.

Sustainable development is development based on patterns of production and
consumption that can be pursued into the future without degrading the human or
natural environment. It involves the equitable sharing of the benefits of economic
activity across all sections of society, to enhance the well-being of humans, protect
health and alleviate poverty. If sustainable development is to be successful, the
attitudes of individuals as well as governments with regard to our current lifestyles
and the impact they have on the environment will need to be changed.
Objectives of Sustainable Development
Sustainable development has some forward looking and broad based objectives,
which transcend class, caste, language and regional barriers. These objectives are a
charter for liberating one‘s economy from the clutches of exploitative mind set, which
has depraved nations and defied their biomass wealth. These objectives are:
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1. To maintain the standards of living of the largest number of people with
equity and justice. The consideration of Trans-boundary and cumulative
impacts in decision-making has to be realised.
2. To conserve and protect earth‘s natural resources from misuse and wasteful
consumption. This demands respect for the land and its diversity as the
foundation for healthy communities.
3. To innovate new technology and scientific techniques, which work in unison
with laws of nature and are not opposed to it. There needs to be a
consideration of sharing the risks and benefits from developmental policies
undertaken by different nations.
4. To respect diversity and involve local and indigenous communities for a more
grassroots oriented and relevant developmental policies. This would involve
consideration of economic viability, culture and environmental values, as
policies and programmes are developed.
5. To decentralise governance institutions and make them more resilient,
transparent and accountable to people. They should have an open, inclusive
and participative decision-making.
6. To plan international institutions, which recognise the requirements of poor
nations and support them to achieve their growth targets without destroying
their natural wealth and environment.
7. To seek peaceful coexistence of all nations of the world because only peace
can allow them space to innovate for the larger interests of humanity. This
may demand honouring of treaties and fiduciary obligations and international
agreements.
Sustainable development is a value-based concept, which appeals to the universal
themes of mutual coexistence and respect for others. It is a continually evolving
process bringing together cultural, social, economic, environmental and political
concerns. It is a desired direction of change and provides a framework to decide
developmental actions by nations, communities and individuals.
Check Your progress Exercise 4.1
Notes:
I.
Write your answer in the space given below.
II.
Compare your answer with the one given at the end of this Unit.
Q.1 What is the need for sustainable development?
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
………………………
Q.2 What do you mean by sustainable development?
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
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4.4

COMPONENTS OF SUSTAINABLE DEVELOPMENT

In this section you will read about the various components of sustainable
development. The three main components of sustainable development discussed here
are
a) Interconnectedness of the system
b) Sustainable development path
c) Intergenerational approach.
a) Interconnectedness of the System
Traditionally we use numbers to show progress: "Employment rose 0.8 per cent in
January", or, "The economy grew by 2% last year", "Air pollution has declined by 0.2
per cent", "Dowry death has increased by 1.3%", etc. However, the traditional
numbers only show changes in one part of the community without showing the
various links between the community's economy, society, and environment.
It is as if a community was made of three separate parts: (i) an economic part, (ii) a
social part, and (iii) an environmental part.
In this view, the parts do not overlap like the picture below:

Fig 4.1: Interconnectedness of the three systems
However, when society, economy, and environment are viewed as separate, unrelated
parts of a community, the community‘s problems are also viewed as isolated issues.
This piecemeal approach has a number of negative side effects. Sustainable
development depends on the links between the economy, the environment and the
society. Figure-1, above, is frequently used to show the interconnectedness of three
systems. Understanding the three parts and their links is the key to understanding
sustainability as sustainability is about more than just quality of life. It is about
understanding the connections and achieving balance among the social, economic,
and environmental pieces of a community.
Sustainable development is a dynamic concept, as a wide array of views fall under its
umbrella. There may be as many definitions of sustainability and sustainable
development. All the definitions have to do with:
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Living within the limits
Understanding the interconnections among economy, society, and
environment
Equitable distribution of resources and opportunities.

Sustainable development involves the simultaneous pursuit of economic prosperity,
environmental quality and social equity. Sustainable community development is the
ability to make development choices which respect the relationship between the three
E‘s that is economy, ecology, and equity.
 Economy - economic activity should serve the common good, be selfrenewing and build local assets and self-reliance.
 Ecology - humans are part of nature, nature has limits, and communities are
responsible for protecting and building natural assets.
 Equity - the opportunity for full participation in all activities, access, benefits
and decision-making of a society
Figure 4.2 illustrates all three dimensions of sustainable development. Sustainable
development cannot ignore any of the three. If we neglect the social dimension, the
development process may be viable, if we disregard the environmental dimension,
development process may be equitable and if we pay no heed to the environmental
dimension, the development process may be bearable, but not sustainable.

Fig. 4.2: Sustainable Development
In other words, the search for equity
i.
Neglects environmental aspects and the search for viability;
ii.
Neglects social dimension and the search for bear ability;
iii.
Ignores economic efficiency
Thus, a sustainable development process is that trajectory which is a synergy of
efficiency, equity and social acceptability. Sustainable development shows a
compassionate concern for the posterity and for the world as a whole. It contends that
social development, environmental soundness, and economic growth are not
contradictory or incompatible. Healthy environment and good society are, rather,
prerequisites for sustainable development. Sustainable development is based on a
broader economic system which fulfils inter-generational equity criteria. Its
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objectives are focused on the future, not the present, quality not quantity, protection
not production, conservation not consumption.
b) The Path of Sustainable Development
Sustainability implies irreversibility in the process of development. It necessitates the
maintenance of the level of wellbeing so that it improves, and, at the least, never
allows a decline over time. Thus, sustainable development has three interdependent
and mutually reinforcing pillars:
i.
Economic development,
ii.
Social development
iii.
Environmental protection.
It does not focus solely on environmental issues. We should differentiate between
green development and sustainable development. The proponents of green
development prioritise environmental sustainability over economic and cultural
considerations. But cultural diversity is as necessary for humankind as biodiversity is
for nature. It is one of the roots of development understood not simply in terms of
economic growth but also as a means to achieve a satisfactory social, intellectual,
emotional, moral and spiritual existence. In this sense, cultural diversity is the fourth
policy area of sustainable development. Developing countries are not only rich in
biodiversity but also in cultural diversity.
Sustainability is related to the quality of life in a community. Whether its economic,
social or environmental systems, that make up the community and it is providing a
healthy, productive, meaningful life for all community, either present or in future. It
involves following three questions i)
How has your community changed, economically?
ii)
How has your community changed, socially?
iii)
How has your community changed, environmentally?
Thus, the field of sustainable development can be conceptually broken into three
constituent parts:
i)
Environmental sustainability
ii)
Economic sustainability
iii)
Socio-political sustainability
Sustainable development integrates the imperatives of developmental and
environmentalism. It highlights the long term doomsday scenario and puts emphasis
on economic, social, and ecological integration. It has three objectives.
i)
Economic efficiency
ii)
Social acceptability
iii)
Ecological sustainability
Sustainability is an issue encompassing all the communities starting from small rural
milieu that are fast losing the natural environment on which their livelihoods depend
to large metropolitan cities where crime and poverty are decreasing the quality of life.
Sustainability does not mean static equilibrium where nothing ever changes. Rather, it
does it mean a utopia where nothing bad ever happens. Sustainability is not about
maintaining the status quo or reaching perfection. It is not a community where
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nothing ever goes wrong. Sustainability does not mean that businesses never fail, or
that people never go hungry, or that pollution never happens. The process of a
sustainable development seeks to maintain and improve the economic, environmental
and social characteristics of an area. The improvement helps its members so that they
can continue to leading healthy, productive, enjoyable lives at present and in future.
Sustainability implies that when problems arise, we look for solutions that take into
account all three dimensions of the community instead of applying a quick fix in one
area that causes problems in another. It is not against growth nor does it imply
unlimited growth. Rather, at some point, a sustainable community stops getting larger
but continues to change and improve, to develop in ways that enhance the quality of
life for all its inhabitants.
c) Intergenerational Approach
Sustainable development improves the economy without undermining the social or
environmental imperatives. Sustainable development focuses on improving our lives
without continually increasing the amount of energy and material goods that we
consume. A sustainable community does not consume resources energy and raw
materials faster than the regenerative capacity of the natural systems. We are
currently living unsustainable lives. If we are not careful how we use and dispose of
resources, our children, grandchildren and great-grandchildren will have a poorer,
more polluted world to live in. A sustainable community interacts with four types of
capital:
i)
Natural
ii)
Human
iii)
Social
iv)
Built capital
All four types of capital need to be cared for. A sustainable community wisely
manages all its capital - using and improving the social, natural and built capital in
ways that allow that capital to continue to support that community in the future.
Sustainability requires that human activity only uses nature‘s resources at a rate at
which they can be replenished naturally. An unsustainable situation occurs when
natural capital (the sum total of nature‘s resources) is used up faster than it can be
replenished.
Inherently, the concept of sustainable development is intertwined with the concept of
carrying capacity. In fact natural capital, social capital, and economic capital are often
complementary. Carrying capacity is the size of the population that can be supported
indefinitely upon the available resources and services of supporting natural, social,
human, and built capital. Living within the limits of an ecosystem depends on three
factors:
i)
The amount of resources available in the ecosystem
ii)
The size of the population, and
iii)
The amount of resources each individual consumes.
Thus, there is urgent need to develop an ecosystem approach, or inter-generational
approach for the management of natural capital and social capital. Ultimately, an
ecosystem approach tends to evolve and change from a consumptive economy to an
economy oriented towards conservation, maintenance of capital stock, and recycling
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of materials. Impoverishment of an ecosystem means the devastation of the entire
society that depends upon it. Thus, an ecosystem approach is a compassionate
concern for posterity and for the planet as a whole. Dismal economic growth is not
enough to bring welfare to mankind. Man is an organic being, whose total
development depends, to a large extent, on the non-economic, sociological,
psychological factors, and, on a meaningful sustainable balance between him and the
environment (social and natural) in which he lives.
There are many contradictions and inconsistencies in the goal of sustainable
development. It poses a great dilemma and a great challenge. Confronting the
challenge is very costly, but not facing the challenge is really disastrous for the whole
society. However, the idea of sustainable development should be less idealistic and
more practical. We do not have to choose between an environmentally healthy and
economically robust nation. Both are compatible. We can have both. We are
intelligent enough have the ability to develop enough new technologies and can
change our behaviour enough to confront all the problems facing us, and to create
optimal solutions.
4.5

INDICATORS OF SUSTAINABLE DEVELOPMENT

Indicators of sustainable development are more in the nature of indices that reflect the
state of overall concepts or social goals such as human development, sustainable
development, the quality of life, or socioeconomic welfare. Indicators provide early
warnings about non sustainable trends of economic activity and environmental
deterioration. They are the ‗nutshell‘ indicators favoured by policy makers.
Sustainable development indicators proliferated in the wake of the Rio Earth
Summit‘s call for indicators of sustainable development (United Nations 1994,
Agenda 21). Let us discuss a few selected indices of sustainable development.
Important indicators of sustainable development are:
i)
Gross Sustainable Development Product
ii)
Environmental Kuznets Curve
iii)
Social Indicators for Sustainable Development
i) Gross Sustainable Development Product
Among different aggregation methods, green accounting is a common physical or
monetary averaging. It is most commonly applied. The concept of Green GDP has
been modified as Gross Sustainable Development Product (GSDP), which is defined
as the total value of production after giving due care to social capital and natural
capital of a region over a specified period of time. It is designed to replace the Gross
Development Product (GDP) as the primary indicator of the economic performance
of a nation. It takes into account:




The economic impact/costs of environmental degradation
Impacts of changes in quality systems on national income and wealth
Global concerns and their impacts on the economy and ecology and society
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The welfare, economic development, and quality of life of future generations
Expenditures on pollution abatement and clean-ups
The status of each resource and the stocks and productive capacities
The depreciation or appreciation of natural assets
The ecological processes and biological diversity
The costs of economic growth, resources uses of present and future
generations.

The measurement of GSDP shows that consumption levels can be maintained without
depleting and depreciating the quality and quantity of services for the present and
future. It indicates the solutions to the problems as well as the directions to take, such
as:
 Invest in technology, R and D
 Increase productivity and end-use efficiency
 Modify social services, educational programs
 Slow down or increase economic growth
 Remediate components of major quality systems; and
 Rectify present shortcomings of income and wealth accounts.
The measurement of GSDP also gives a proper and sound signal to the public,
government and industry about the rate and direction of economic growth. It
identifies environmental, health, and social quality; it identifies sustainable and
unsustainable levels of resource and environmental uses; it measures the success or
failure of sustainable development policies and practices; and it identifies resource
scarcity. The primary goal of a sustainable local community is to meets its basic
resource needs in ways that can be continued in the future.
ii) Environmental Kuznets Curve
Some forms of pollution appear first to worsen and later to improve as countries‘
incomes grow. The world‘s poorest and richest countries have relatively clean
environments, while middle-income countries are the most polluted. As of its
resemblance to the pattern of inequality and income described by Simon Kuznets
(1955) this pattern of pollution and income has been labelled an ‗Environmental
Kuznets Curve‘ (EKC). Grossman and Krueger (1995) and the World Bank (1992)
first popularised this idea, using a simple empirical approach. Data are regressed on
ambient air and water quality in cities worldwide on a polynomial in GDP per capita
and other city and country characteristics. Then, plot the fitted values of pollution
levels as a function of GDP per capita, and demonstrate that many of the plots appear
inverse U-shaped, first rising and then falling. The peaks of these predicted pollutionincome paths vary across pollutants, but ‗in most cases they come before a country
reaches a per capita income of $8000‘ in 1985 dollars (Grossman and Kruger, 1995,
p. 353). In simple terminology, the EKC shows the relationship between the
environmental degradation and the per capita income. The proponents of EKC are of
the opinion that in the early stages of economic growth, degradation and pollution
increase. But beyond some level of per capita income, the trend reverses, so that at
high-income levels, economic growth leads to environmental improvement. This
implies the environmental impact indicator is an inverted U shaped function of per
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capita income.
In the years since these original observations were made, researchers have examined
a wide variety of pollutants for evidence of the EKC pattern. It includes automotive
lead emissions, deforestation, greenhouse gas emissions, toxic waste, and indoor air
pollution. Some investigators have experimented with different econometric
approaches, including higher-order polynomials, fixed and random effects, splines,
semi- and non-parametric techniques, and different patterns of interactions and
exponents. Others have studied different groups of jurisdictions and time periods as
well as have added control variables. It includes measures of corruption, democratic
freedoms, international trade openness, and even income inequality (bringing the
subject full circle back to Kuznets‘s original idea). However, some generalisations
across these approaches emerge. Roughly speaking, pollution involving local
externalities begins improving at the lowest income levels. Faecal coli form in water
and indoor household air pollution are examples. For some of these local
externalities, pollution appears to decrease steadily with economic growth and we
observe no turning point at all. This is not a rejection of the EKC; pollution must have
increased at some point in order to decline with income eventually, and there simply
is no data from the earlier period. By contrast, pollutants involving much-dispersed
externalities tend to have their turning points at the highest incomes or even no
turning points at all, as pollution appears to increase steadily with income. Carbon
emissions provide one such example. This, too, is not necessarily a rejection of the
EKC; the turning points for these pollutants may come at levels of per capita income
higher than in today‘s wealthiest economies.
Another general empirical result is that the turning points for individual pollutants
differ across countries. This difference shows up as instability in empirical
approaches that estimate one fixed turning point for any given pollutant. Countries
that are the first to deal with a pollutant do so at higher income levels than following
countries, perhaps because the following countries benefit from the science and
engineering lessons of the early movers. Most researchers have been careful to avoid
interpreting these reduced-form empirical correlations structurally, and to recognise
that economic growth does not automatically cause environmental improvements. All
the studies omit country characteristics correlated with income and pollution levels,
the most important being environmental regulatory stringency. The EKC pattern does
not provide evidence of market failures or efficient policies in rich or poor countries.
Rather, there are multiple underlying mechanisms, some of which have begun to be
modelled theoretically.
iii) Social Indicators of Sustainable Development
The social indicators of sustainable development as framed by the United Nations
Commission on Sustainable Development (CSD) in 1995 are broadly categorised as:
i)
Poverty
ii)
Education
iii)
Governance
iv)
Health
v)
Demography
45

Poverty: Poverty is considered as one of the key indicators of sustainable
development. Nations with a high percentage of people living the poverty line cannot
sustain their level of development. The sub themes as well as the core and other
indicators to be covered in the area of poverty are given in Table 4.1.
Table 4.1: Poverty Indicators for Sustainable Development

Governance: Governance is the second key indicator of sustainable development.
Good governance is an essential element of sustainable development. The sub themes
of the governance in sustainable development are corruption and crime. The
indicators are given in Table 4.2.
Table 4.2: Governance Indicators for Sustainable Development

Health: The key indicators of sustainable health care are mortality, health care
delivery, nutritional status and health status and risks. The core areas of these health
care themes are delineated in Table 4.3.
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Table 4.3: Health Indicators for Sustainable Development

Education: As far as education is concerned, sustainable education includes
educational levels and literacy. The core indicators of education are given in Table
4.4
Table 4.4: Education Indicators for Sustainable Development

Demography: The two vital demographic indicators of sustainable development are
population growth and the dependency ratio. The indicators of demographic themes
for sustainable development are given in Table 4.5. The high fertility rates and higher
dependency ratios retard development. Therefore, sustainable development goals
become difficult to attain.
Table 4.5: Demography Indicators for Sustainable Development
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Check Your progress Exercise 4.2
Notes:
I.
Write your answer in the space given below.
II.
Compare your answer with the one given at the end of this Unit.
Q.3 What do you mean by Gross Sustainable Development Product?
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
Q.4 What is the Environmental Kuznets Curve?
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………

4.6

SUSTAINABLE DEVELOPMENT GOALS (SDGS)

In the year 2015, the United Nations General Assembly prepared a collection of 17
goals as the Sustainable Development Goals, commonly referred to as the SDGs. The
SDGs also known as Agenda 2030, provides a shared blueprint for the prosperity of
both people and planet, now and into the future. These goals call for an urgent action
by every nation in a global partnership to address issues concerning the ecology,
economy and society. The priority remains to improve human and economic
conditions while tackling climate change and preserving the natural resources along
with protecting the planet from further degradation (United Nations Department of
Public Information 2015). The core 17 SDGs listed below involve 169 targets and
more than 300 indicators and all UN member states are mandated to achieve the set
goals by 2030 (United Nations 2015).

Sustainable Development Goals (SDGs) set by the United Nations (United Nations
Department of Public Information 2015):
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The 17 Sustainable Development Goals (SDGs) focuses on attaining sustainable
development with a holistic approach in entirety. The SDGs can be outlined as
follows:
Goal 1: End poverty in all its forms everywhere
Goal 2: End hunger, achieve food security and improved nutrition and promote
sustainable agriculture
Goal 3: Ensure healthy lives and promote well-being for all at all ages
Goal 4: Ensure inclusive and equitable quality education and promote lifelong
learning opportunities for all
Goal 5: Achieve gender equality and empower all women and girls
Goal 6: Ensure availability and sustainable management of water and sanitation for
all
Goal 7: Ensure access to affordable, reliable, sustainable and modern energy for all
Goal 8: Promote sustained, inclusive and sustainable economic growth, full and
productive employment and decent work for all
Goal 9: Build resilient infrastructure, promote inclusive and sustainable
industrialization and foster innovation
Goal 10: Reduce inequality within and among countries
Goal 11: Make cities and human settlements inclusive, safe, resilient and sustainable
Goal 12: Ensure sustainable consumption and production patterns
Goal 13: Take urgent action to combat climate change and its impacts
Goal 14: Conserve and sustainably use the oceans, seas and marine resources for
sustainable development
Goal 15: Protect, restore and promote sustainable use of terrestrial ecosystems,
sustainably manage forests, combat desertification, and halt and reverse land
degradation and halt biodiversity loss
Goal 16: Promote peaceful and inclusive societies for sustainable development,
provide access to justice for all and build effective, accountable and inclusive
institutions at all levels
Goal 17: Strengthen the means of implementation and revitalize the global
partnership for sustainable development
4.7

LET US SUM UP

Sustainable development focuses on improving the quality of life of all of the Earth's
citizens without increasing the use of natural resources beyond the capacity of the
environment to supply them indefinitely. It requires an understanding that inaction
has consequences and that we must find innovative ways to change institutional
structures and influence individual behaviour. It is about taking action, changing
policy and practice at all levels, from the individual to the international.
In this unit, we dealt with the definition of economic growth and characteristics of
economic development. We discussed the merits and demerits of different measures
of economic development. We dealt with the definition and components of
sustainable development. We analysed sustainable development path, sustainable
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community ecosystem approach. We analysed different indicators of sustainable
development: Green Economic GDP, Gross Sustainable Development Product,
Genuine Progress Indicator and Global Living Planet Index. Finally, we discussed 17
Sustainable Development Goals (MDGs).
4.8

GLOSSARY

Human capital:

The knowledge, skills and competence are attributes
embodied in individuals that facilitate the attainment of
personal well-being.

Natural capital:

The renewable and non-renewable resources that enter
the production process and satisfy consumption-needs,
as well as environmental assets that have amenity and
productive use, and natural features such as the ozone
layer that is essential for supporting life.

Public good:

A special kind of externality in consumption where the
availability of a good to one individual does not reduce
its availability to others (non-rivalry) and the supplier
of the good cannot exclude anybody from consuming it

Renewable resource:

A resource that is capable of being replenished through
natural processes (e.g. the hydrological cycle) or its
own reproduction, generally within a time-span that
does not exceed a few decades. Technically, metalbearing ores are not renewable, but metals themselves
can be recycled indefinitely.

Social capital:

The networks and shared norms, values and
understanding that facilitate co-operation within and
between groups.

Sustainable development:

A development path along which the maximisation of
human well-being for today's generations does not lead
to decline in future wellbeing.

4.9

CHECK YOUR PROGRESS: THE ANSWER KEYS

Answer to Q.1:

The need for sustainable development arises for two important
reasons. Those are: (i) the current system of development
considers development of mankind alone and ignores the
interdependent ecosystem; and (ii) it treats environment as a
commodity.
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Answer to Q.2:

According to the Brundtland Commission ―Sustainable
development‖ is that which ―meets the needs of the present
without compromising the ability of future generations to meet
their own needs.‖ It has three components: a) Economy economic activity should serve the common good, be selfrenewing, and build local assets and self-reliance; b) Ecology humans are part of nature, nature has limits, and communities
are responsible for protecting and building natural assets; c)
Equity - the opportunity for full participation in all activities,
access, benefits, and decision-making of a society. It has three
objectives: i. Economic efficiency; ii. Social acceptability; and
iii. Ecological sustainability

Answer to Q.3:

The Gross Sustainable Development Product is the total value
of production after giving due care to the social capital and
natural capital of a region over a specified period of time.

Answer to Q.4:

In simple terminology, the EKV shows the relationship
between the environmental degradation and the per capita
income. The proponents of EKV are of the opinion that in the
early stages of economic growth, degradation and pollution
increases, but beyond some level of per capita income, the
trend reverses, so that at high income levels, economic growth
leads to environmental improvement. This implies the
environmental impact indicator is an inverted U shaped
function of per capita income.

4.10
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