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Unit – 1

Ecological Approach, Ecosystem Approach, Economic
Approach
list the suggestions made by XI Five Year Plan for NRM
 list the principles of ecological approaches to NRM
explain the economic approach to NRM
Structure :
1.1 Introduction
1.2 Ecological Approach to Resource Management
1.2.1 Principles of Ecological Approach to Resource Management
1.3 Ecosystem Approach to Natural Resource Management
1.3.1 Components of Ecosystem
1.3.2 Ecosystem Approach Management (EAM)
1.3.3 Convention on Biological Diversity (CBD)
1.4 Economic Approach to Resource Management
1.5 Let Us Sum Up
1.6 Key Words
1.7 References
1.8 Check Your Progress – Possible Answers

1.1 Introduction
Natural Resource Management (NRM) refers to the sustainable use of natural resources
like water, land, forest, minerals, plants, animals, etc., with focus on how management affects
the quality of life. Natural resources are foundation of human survival, progress and prosperity.
Degradation, erosion and over exploitation of natural resources are main causes of social
unrest at present the country is facing. The socio-economic pressures on natural resource
due to changing life style and over use of natural resources, degradation are the main causes
of ecology imbalance. The ongoing shrinking and degradation of country’s natural resources
are unable to support the agricultural growth. We must use the natural resources present in
Odisha State Open University
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the country judiciously and it is to be conserved, developed and harnessed for posterity. The
XI Five Year Plan had suggested the following major NRM programmes:
1. Comprehensive integrated development of multiple natural resource based on watershed
approaches
2. Situation specific and need-based development of individual natural resources, outside
the watershed;
3. Integrated farming systems based natural resources management in rainfed areas, inside
and outside the watershed; and
4. Decentralized food security system based on local crops and commodities from rainfed
areas duly backed up by price support, procurement and inclusion in the PDS.

1.2 Ecological Approach to Resource Management
The environment is a collection of natural factors like physical, chemical, and biological
factors capable of supporting living organisms. Any factor that is consumed or used by an
organism is known as a natural resource. The “individual - environment - population” system
which is at the heart of ecological thought, presents a multitude of intertwined interactions
that can be grouped into one of two categories: interactions between organisms (competition,
predation, mutualism, etc.), and interactions between organisms and their physical environment
(the environmental “conditions”). An ecological approach allows a simple scientific basis for
environmental actions to be presented to the community and allow it to be involved in deciding
how to balance community and natural ecosystem needs.

1.2.1 Principles of Ecological Approach to Resource Management
There are four common principles that are embodied in the ecological approach:
(i) the linkages between the components of the ecosystem and resource uses and users
(ii) actions and interventions should lead to sustainable outcomes
(iii) stakeholders take precautions to avoid deleterious actions and
(iv) be adaptive in seeking more effective approaches based on experience.
An ecosystem based approach should explicitly account for the interconnections within the
ecosystem recognizing the importance of interactions among many of the target species, key
services and other non-target species. The idea behind the ecological approach is the
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development of an objective understanding of an ecosystem which is achieved by taking a
perspective of an ecosystem rather than relying on human perception. This involves
understanding ecological processes, including the trends in degradation and regeneration.
Participation of people in managing natural resource is crucial in the present context. People’s
active involvement in making decisions about the use of resources will greatly reduce its
depletion. They should be involved in the design and implementation of the programme
which affect them. To have more equitable development process, disadvantaged stakeholders
need to be empowered to increase their participation in the resource management. In recent
past due to excessive anthropocentric and eco-centric views on human-nature has resulted
heavy degradation of natural resources. The anthropocentric view (humanity perspective)
argues that nature exists exclusively to serve humanity which ignores the natural limits to
societal use of nature. On the contrary, the eco-centric view (naturalist perspective) treats
humanity as ‘just another species’ with no higher value attached to its needs and priorities.
Moreover; it heavily excludes human beings from nature. Usually, human needs are unlimited
whilst natural resources are limited but human beings have been used as the dominant power
over natural resources. In addition, ever increasing population growth, poverty, climate change,
wrong policy, lack of tenure security, land use change, human settlement and other
anthropogenic activities have been used paradoxically in the expenses of natural resources.
It is fact that human welfare and economic stability are strongly linked to natural resources
wellbeing. Without the existence of the one aspect, it is meaningless to the other, so it must be
in a notion of ‘use them, but don’t lose them’.

1.3 Ecosystem Approach to Natural Resource Management
The ecosystem concept is central to natural resource conservation. Ecosystem means a
dynamic complex of plant, animal and micro-organism, and their non-living environment
interacting as a functional unit.

1.3.1 Components of Ecosystem
An ecosystem can be classified into two main components.
They are: Biotic (living) elements such as: plants, animals and micro-organisms; and
Abiotic (nonliving) elements e.g. air, water, heat, nutrients, rock, etc.

Odisha State Open University
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The former elements have a dynamic complex relationship, and they are an inevitable
interaction with their non-living environments to form a functional unit. A well-defined
ecosystem has strong interactions among its components and weak interactions across its
boundaries. A species can perform diverse ecological functions. It may regulate climate and
biogeochemical cycles; regulate ecological processes through trophic interactions (predation
or parasitism) or functional interactions (pollination and seed dispersal) etc. Human beings
are also considered as an integral part of an ecosystem, and they depend on ecosystems
goods and services. The ecosystems provide well-recognized goods, including food, shelter,
timber, forage, fuels, medicines, and precursors to industrial products. The ecosystems also
provide under recognized services, such as recycling of water and chemicals, regulation of
the climate via carbon sequestration, flood control, pollination of crops, and spiritual
enrichment, recreational and aesthetic values. Many studies have confirmed that higher
biodiversity usually increases ecosystem efficiency and productivity, stabilizes overall
ecosystem functioning, and makes ecosystems more resistant to perturbations. In addition,
ecosystem services and resilience depends on the presence of each component, and a function
is meaningless without inclusion of the others. In generally, the principal framework for
expressing the “usefulness” of biodiversity is through the concept of these ecosystem services.
Unfortunately, human over-exploitation, land use change, pollution, climate change and spread
of invasive species etc. are causing loss of biodiversity and altering the functioning of
ecosystems and the services they provide. Land use change, for example, can degrade the
capacity of watersheds to purify water, and it highly affects the downstream. These impacts
might be direct or indirect, destroyed (complete loss) or degraded (quality decline), can be
at local, regional or global; and in some cases, if activities are promoting conservation
biodiversity and ecosystem services might be restored or created. Moreover, traditional
approaches to conserving diversity not only have relied on a species-by-species approach
(i.e., fine filter) which more emphasized maintaining habitat for threatened, endangered, and
sensitive species but also they have ignored the social dimensions; and then these approaches
were failed or remaining unsatisfactory. Therefore, Coarse-filter conservation strategy;
conservation of biodiversity (e.g., species, ecosystem processes, and landscape patterns) is
becoming as the primary method for maintaining the resilience and productivity of ecological
systems. Ecosystem is offered as a management approach to solve complex ecological and
social problems; and the basic idea behind a management paradigm is to maximize benefits
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from ecosystems services. There are three important aspects to ecosystem-based management
such as: the ultimate objectives, ecosystem boundaries and management actions. An application
of this concept requires an understanding of the natural variability of lands. The ecosystem
possesses an internal structure of many different processes, subsystems and interconnections
in which subsystems assume specific functions. The ecosystems are highly sensitive to human
interferences, and the scale of their management is also remaining difficult.

1.3.2 Ecosystem Approach Management (EAM)
The concept of ecosystem approach management (EAM) has been raised and acknowledged
worldwide as methodology to protect natural resources. It has been advocated to protecting
the environment, maintaining healthy ecosystems, preserving biological diversity, and ensuring
sustainable development. Therefore, at the global level, the Convention on Biological Diversity
delivers the international framework for biodiversity legislation. The Convention is an
international treaty set up in 1992 at the United Nations Conference on Environment and
Development, known as “Rio Earth Summit”.

1.3.3 Convention on Biological Diversity (CBD)
CBD is the first and only international treaty to take a holistic, ecosystem-based approach
aimed to biodiversity conservation, sustainable use of the components of biological diversity
and it to be the fair and equitable sharing of the benefits arising out of the utilization. Thus,
Ecosystem Approach is defined as strategy for the integrated management of land, water
and living resources that promotes conservation and sustainable use in an equitable way. The
convention also provided descriptions, operational guidance and twelve principles which
can and should be applied to any decision-making process or plan. The 12 Malawi principles
(1998) are:
Principle 1 :

The objectives of management of land, water and living resources are a
matter of societal choices.

Principle 2 :

Management should be decentralized to the lowest appropriate level.

Principle 3 :

Ecosystem managers should consider the effects (actual or potential) of their
activities on adjacent and other ecosystems.

Principle 4 :

Recognizing potential gains from management, there is usually a need to
understand and manage the ecosystem in an economic context.

Odisha State Open University
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Principle 5 :

Conservation of ecosystem structure and functioning, in order to maintain
ecosystem services, should be a priority target of the ecosystem approach.

Principle 6 :

Ecosystem must be managed within the limits of their functioning.

Principle 7 :

The ecosystem approach should be undertaken at the appropriate spatial
and temporal scales.

Principle 8 :

Recognizing the varying temporal scales and lag-effects that characterize
ecosystem processes, objectives for ecosystem management should be set
for the long term.

Principle 9 :

Management must recognize that change is inevitable.

Principle 10 : The ecosystem approach should seek the appropriate balance between, and
integration of, conservation and use of biological diversity.
Principle 11 : The ecosystem approach should consider all forms of relevant information,
including scientific and indigenous and local knowledge, innovations and
practices.
Principle 12 : The ecosystem approach should involve all relevant sectors of society and
related disciplines.

1.4 Economic Approach to Resource Management
Natural resources, both renewable and non-renewable, and ecosystem services are a part
of the real wealth of nations. They are the natural capital out of which other forms of capital
are made. They contribute towards fiscal revenue, income, and poverty reduction. Sectors
related to natural resources use provide jobs and are often the basis of livelihoods in poorer
communities. Owing to this fundamental importance of natural resources, they must be
managed sustainably. The economics of natural resources and the environment provides a
set of theories and conceptual tools to monitor, analyse, evaluate, and regulate. In particular,
economics provides a model for the sustainable use of renewable natural resources in the
form of management tools, such as taxes, quotas, grants, subsidies, standards, licences,
permits, property rights, and market rights. In addition, environmental economics relies on
a representation of the circular interaction between humans and nature. The environment
provides services to society which can be quantified. In return, Man transforms the
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environment-this action constitutes an externality-and by so doing, restricts the decisions
that can be made by other agents. Appropriate policies and management tools can be used
to ensure that natural services are used efficiently and to compensate for the externalities.
Economic methods of monetary evaluation can be applied to both services and externalities.
Economic methods of evaluation-based on the capacity to clarify representations-can be
applied to several types of problems. One of the weaknesses of the economic approach is
its failure to account for the temporal dimension when it comes to finding a balance between
resources and society.
Government plays the essential role in putting into place policies that ensure that resources
contribute to the long-term economic development of nations, and not only to short-term
revenue generation. Effective governance for natural resources requires an understanding of
social, economic and ecological factors, and is therefore inherently complex. One of the
functions of stakeholder participation is to develop a holistic understanding of preferences
and values on the one hand, and knowledge and understanding on the other. Stakeholder
participation processes can themselves be learning processes in which more complete and
knowledge and mutual understanding takes place, leading to the formulation of new or modified
preferences and values. In other words, stakeholder participation can be a means of further
social development.
The natural capital (encompassing natural resource stocks, land and ecosystems) is often
undervalued and mismanaged where as it is the foundation of economic activity and development.
Limited possibilities of substitution between natural and physical capital and the fact that the
quality of natural capital can change abruptly also introduces the potential for bottlenecks which
can substantially reduce growth. Sustaining renewable resources largely concerns conserving
the stocks of resources and their quality, as well as maintaining a quantity of steady flows over
an indefinite period of time. Even though non-renewable resources cannot be sustained because
of their finite stocks, countries using these resources can achieve sustainability by investing the
revenues derived from them into other forms of capital. Many nations have experienced a
resource curse associated with poor development outcomes, though the causes have differed.
Poor economic performance in many natural resource-rich economies may have been caused
by weak resource management institutions and imperfect structures of ownership and control
in particular. Besides economic repercussions, the resource curse may also lead to governance
problems by manifesting itself through rent seeking and corruption.
Odisha State Open University
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Proper valuation and accounting of natural resources are necessary for robust development
planning. Just as necessary are transparent institutions and good governance. Decisionmaking that is inclusive helps provide not only legitimacy for resource management policies,
but ensures that the range of knowledge and social interests and values are considered in
policy-making. Managing natural resources generally entails also managing competing demands
and multiple resources and values as well as providing for environmental protection, which
requires an integrated approach. High-quality institutions that promote economic growth are
at the heart of good governance. This includes regulatory authorities that are reliable and
free of corruption, transparent and accountable; reliable property rights and functioning
markets; the absence of harmful subsidies that interfere with sustainable resource use; the
rule of law and adequate legal recourse.
Internalizing the environmental costs of natural resources extraction and use in the prices of
resources is a powerful mechanism for creating incentives for sustainable natural resources
management and consumption. Full-cost accounting seeks to use market instruments such
as taxes and tradable permits to ensure that renewable resources such as fish and timber are
harvested sustainably, and that resource use trends towards greater efficiency. Getting the
prices right includes accounting for the costs of depletion, as well as the costs that go into
extraction and restoration of land, where necessary, after resources have been removed.
Maximizing the value of natural resources for sustained growth and development, and avoiding
the resource curse, requires policies that formalize and codify revenue management
procedures. Such laws are being put into place in countries around the world, and typically
involve the creation of a fund that receives resource revenues and that is overseen by a
specialized administrative unit. Such funds allow countries to invest wisely when commodity
prices are high, and supply funds when commodity prices, and therefore government revenues,
fall. Oversight bodies should operate transparently and protect resource revenues from shortterm political interests.
Check Your Progress - I
Note: a) Use the space provided for your answers.
b) Check your answers with the possible answers provided at the end of this unit.
Q1) What is NRM?
Ans :
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Q 2) What are important principles of ecological approach to resource management?
Ans :

Q 3) What is CBD ?
Ans :

1.5 Let Us Sum Up
Natural resources are foundation of human survival, progress and prosperity. Degradation,
erosion and over exploitation of natural resources are root causes of the agrarian crisis in the
country. The different approaches to manage natural resources: ecological, ecosystem and
economic approach. An ecological approach mostly deals with balancing community and
environment needs. Ecosystem operates in a dynamic and complex relationship of plant,
animal, micro-organism and their non-living environment. The ecosystem approach of
management has been used worldwide for protecting the environment, maintaining healthy
ecosystems, preserving biological diversity, and ensuring sustainable development. CBD is
the first international treaty to take a holistic, ecosystem-based approach aimed to biodiversity
conservation, sustainable use of the components of biological diversity.

1.6 Key Words
NRM : Natural Resource Management. It refers to the sustainable use of natural resources
like water, land, forest, minerals, plants, animals, etc., with focus on how management
affects the quality of life.
Biotic elements : Living elements such as plants, animals, micro-organisms, etc
Abiotic elements : Nonliving elements e.g. air, water, heat, nutrients, rock, etc.
Odisha State Open University
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CBD : Convention on Biological Diversity - CBD is the first and only international treaty
to take a holistic, ecosystem-based approach aimed to biodiversity conservation,
sustainable use of the components of biological diversity

1.7 References
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1.8 Check Your Progress – Possible Answers
Q 1) What is NRM?
Ans. Natural Resource Management (NRM) refers to the sustainable use of natural resources
like water, land, forest, minerals, plants, animals, etc., with focus on how management
affects the quality of life.
Q 2) What are important principles of ecological approach to resource management?
Ans. There are four common principles that are embodied in the ecological approach:
(i) the linkages between the components of the ecosystem and resource uses and users
(ii) actions and interventions should lead to sustainable outcomes
(iii) stakeholders take precautions to avoid deleterious actions and
(iv) be adaptive in seeking more effective approaches based on experience.
Q 3) What is CBD?
Ans: Convention on Biological Diversity (CBD) is the first and only international treaty to
take a holistic, ecosystem-based approach aimed to biodiversity conservation,
sustainable use of the components of biological diversity and it to be the fair and
equitable sharing of the benefits arising out of the utilization
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Unit -2
Natural Resource Management
After completion of this unit, you should be able to
list the different types of natural resources
explain the strategies for conservation of natural resources
explain the importance of common property resources
Structure:
2.1 Introduction
2.2 Natural Resource Management
2.2.1 What are Natural Resources (NR)?
2.2.2 Types of Natural Resources
2.2.3 Renewable Natural Resources
2.2.4 Non-renewable Natural Resources
2.2.5 Biotic Natural Resources
2.2.6 Non-biotic Natural Resources
2.2.7 Metallic and Non-metallic Resources
2.2.8 Stock Natural Resources
2.2.9 Aesthetic or Amenity Resources
2.3 Economic Significance of Natural Resources
2.4 Concern for Natural Resource Management
2.5 Natural Resources in India-General Information
2.5.1 Human Population
2.5.2 Soil and Land Resources
2.5.3 Water
2.5.4 Forest
2.5.5 Livestock
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2.6 Common Property Resources
2.6.1 State Property Regime
2.6.2 Private Property Regime
2.6.3 Common Property Regime
2.6.4 Open Access Regime
2.6.5 Problems of Common Property Resource
2.7 Use of Natural Resources
2.8 Distribution of Natural Resources
2.9 Threats to Natural Resources
2.10 Conservation of Natural Resources
2.10.1 What is Conservation?
2.10.2 Strategies for the conservation of natural resources
2.11 Let Us Sum Up
2.12 Key Words
2.13 References
2.14 Check Your Progress – Possible Answers

2.1 Introduction
The sum of all physical, chemical, biological and social factors which compose the surroundings
of man is referred to as environment and each element of these surroundings constitutes a
resource for human being. The land, water, air, minerals, forest, livestock, wild-life, fish,
etc., that utilizes by man to promote his welfare is regarded as natural resources. The problems
with natural resources are many. Their indiscriminate use by one way or other reducing
natural resources reserve. They are limited, and one has to use them with judicious approach.
They are required for our future generation. Population explosion is one of the major problems
of their indiscriminate use. The costs of weak natural resources management worldwide are
high, disproportionately affecting less developed countries and the poor, who are more
likely to depend directly upon resources for their livelihoods. We have to conserve our
natural resources, and manage human use of the biosphere in such a way that it may yield
greatest sustainable benefits to the present generation, while maintaining its potential to meet
the needs and aspiration of future generations.
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2.2 Natural Resource Management
2.2.1 What are Natural Resources (NR)?
Natural resources are the things that exist freely in nature for human use. It does not need the
action of mankind for its generation or production. The key aspect of natural resources is
that they dictate the survival of humans and other life forms on earth. These things include
water (seas and fresh water), land, soils, rocks, forests (vegetation), animals (including fish),
fossil fuels and minerals. They are called Natural Resources and are the basis of life on earth.
Soil, water and vegetation are three basic natural resources. The survival of creation depends
upon them and nature has provided them as assets to human beings. In a wider view, land,
water, biodiversity and genetic resources, biomass resources, forests, livestock, fisheries,
wild flora and fauna are considered as natural resources Natural resources are all connected
with each other. Therefore, if one is taken away, it will affect the supply or quality of all
others. For example, if water is eliminated from an area, the vegetation, soils, animals and
even the air in that area will be affected negatively. Natural resources can be consumed
directly or indirectly. For instance, humans depend directly on forests for food, biomass,
health, recreation and increased living comfort. Indirectly forests act as climate control, flood
control, storm protection and nutrient cycling.

2.2.2 Types of Natural Resources
All natural resources could be classified into different categories such as renewable and nonrenewable resources, biotic and abiotic resources, and stock resources.

2.2.3 Renewable Natural Resources
Renewable resources refer to resources that can naturally regenerate after use. They include
resources such as wind, water, natural vegetation, solar energy, and animals. These resources
exist in nature in abundance. There is little concern about depleting renewable resources
because their rate of production exceeds the rate of human consumption. Conservationists
throughout the world advocate for the use of renewable resources because they are readily
available and less costly to the environment. If renewable resources come from living things,
(such as trees and animals) they can be called organic renewable resources. If renewable
resources come from non-living things, (such as water, sun and wind) they can be
called inorganic renewable resources.
Odisha State Open University
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2.2.4 Non-renewable Natural Resources
Non-renewable resources are those that cannot easily be replaced once they are destroyed.
They take too long to replenish after use and exist in limited quantities. Non-renewable
resources include products such as crude oil, precious metals, minerals, and rocks. Some
endangered animals are also classified as non-renewable resources because their mortality
rate is much higher than their reproduction rate. These non-renewable resources need to be
protected and to be used responsibly to stop their depletion. Non-renewable resources can
be called inorganic resources if they come from non-living things. Examples include, minerals,
wind, land, soil and rocks. Some non-renewable resources come from living things — such
as fossil fuels. They can be called organic non-renewable resources. The organic fuel resources
are found in earth’s crust, which have been formed in the past through the effect of heat and
compression on forest and other organic matter buried underneath due to landslides, earth
quakes and lava. They can be solid (e.g. coal, Lignite), liquid (petroleum) and gaseous
(natural gas).

2.2.5 Biotic Natural Resources
Biotic natural resources refer to living resources that exist naturally in the environment. Such
resources include forests, wildlife, and fossil fuels, which are all listed as biotic natural resources.

2.2.6 Non-biotic Natural Resources
Non-biotic natural resources are natural products in the environment that are non-living.
These resources include water, rocks, metals, and minerals among many others.

2.2.7 Metallic and Non-metallic Resources
Inorganic resources may be metallic or non-metallic. Metallic minerals are those that have
metals in them. They are harder, shiny, and can be melted to form new products. Examples
are iron, copper and tin. Non-metallic minerals have no metals in them. They are softer and
do not shine. Examples include clay and coal

2.2.8 Stock Natural Resources
The world has numerous resources some of which are yet to be exploited. Humans lack the
skills and technology to extract and use some of the naturally occurring resources like rare
gases and some radioactive materials. As a result, these resources are classified as stock
resources to be utilized in the future.
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2.2.9 Aesthetic or Amenity Resources
There is another category of natural resources which are “ aesthetic or amenity resources.
Examples of such resources are solitude, the scenic beauty and peaceful surroundings. As
the population levels rise and a need to get away from the crowd increases, aesthetic resources
become more and more important.

2.3 Economic Significance of Natural Resources
The economic significance of natural resources depends upon the magnitude of two basic
variables: current flows of income and potential future flows of income. The first is largely a
function of production costs and market demand, and the second of natural resource
endowments and management planning. In order to understand the true importance of natural
resources, both current and future flows of income must be taken into account. The former
can be a deceptive indicator of how natural resources will contribute to economic development
over time if income is derived from the depletion of the natural capital. Managing natural
resources sustainably - in the case of renewable resources - and as sources of revenue for
investment in future growth - in the case of non-renewable resource - allows resource rich
countries to establish the foundation for long-term development and poverty alleviation.
1. Contribution towards fiscal revenue, income and poverty reduction
The wealth embodied in natural resources makes up a significant proportion of the wealth of
most nations, often more than the wealth embodied in produced capital, therefore making
natural resources management a key aspect of economic development (World Bank, 2006).
Many countries have seen significant rises in revenues from natural resources due to the rise
in commodity prices. Natural resources such as oil, gas, minerals and timber are expected to
continue to play a significant role in resource abundant economies, as demand from rapidly
growing economies increases, and as supplies of non-renewable resources decline and
renewable resource harvests approach maximum sustained yield levels. Not surprisingly,
countries richly endowed with natural capital have the potential to derive significant current
income from resources. In addition to providing revenues to resources rich countries, natural
resources can play a central role in poverty reduction efforts. The poor generally depend
upon natural resources directly for their livelihoods, especially the rural poor. Consequently,
policies that improve natural resources management can have immediate and meaningful
poverty reduction impacts.
Odisha State Open University
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2. Employment and job creation potential
Natural resources generally form the backbone of rural economies in developing countries
and, if managed wisely through sound policies and institutions, can be used to generate
growth that benefits the most vulnerable sections of the population. Indeed, studies show
that non-farm income from natural resources plays an important role in sustaining rural
livelihoods in many countries. Growth of rural economies can be promoted by governmental
policies aimed at supporting small and medium sized enterprises, based on the efficient use
of local natural resources
3. Value of ecosystem services
Ecosystem services are the services provided by the functioning of natural systems that we
often take for granted, but that provide much of the necessary foundation for the economy
and society. Properly functioning ecosystems provide a range of services that include waste
absorption, water and nutrient cycling, seed dispersal and pollination, controlling agricultural
pests and providing food and habitat for species (Box 1). These services allow ecosystem
goods otherwise known as natural resources - to be produced and maintained. Timber, fish
and wildlife, clean water and air, and agricultural production all require the provision of
ecosystem services.
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4. Losses from poor natural resource management
The costs of weak natural resources management worldwide are high, disproportionately
affecting less developed countries and the poor, who are more likely to depend directly upon
resources for their livelihoods. Poor resource management includes failing to manage
renewable resources on a sustainable basis - such as when fish stocks collapse due to
overharvesting - as well as failure to properly invest the revenue from the sale of non-renewable
resources, and the failure to collect proper rents from resource concessions, thereby allowing
most of the gain from resources to go to private actors at the expense of the public. Maximizing
short-term rents amounts to liquidation of natural capital, such as when fish stocks are
harvested until fisheries collapse. It should be noted that in the case of fisheries in particular,
strategies of maximum sustained yield often fail due to incomplete knowledge and inaccurate
estimations of the rate at which the resource replenishes itself. In such cases the yield turns
out not to be sustainable and the resource is depleted. Some resources such as fisheries
suffer from threshold effects, meaning that populations below a certain level crash and the
entire economic value of the resource is lost

2.4 Concern for Natural Resource Management
The human population in the world is increasing at a very fast rate and the needs of people
are also growing in the same pace. Therefore, more resources are required to meet the
human needs. But the resources available in the planet is limited in nature. There is
overexploitation of natural resources to meet the human requirements. The resources are
being consumed at a very fast rate. The non-renewable resources are being depleted and
would exhaust one day. Today many of the natural resources are being damaged as a result
of human activities. Air pollution, water pollution and the problem of solid waste disposal are
headlines in newspapers daily. Over exploitation of natural resources by growing population
resulted in various severe problems. Destruction of vegetation has resulted in land degradation,
denudation, soil erosion, landslides, floods, drought and unbalanced ecosystems. A balanced
ecosystem is an urgent need. Natural resources (land, water, biodiversity and genetic
resources, biomass resources, forests, livestock and fisheries) – the very foundation of human
survival, progress and prosperity, have been degrading fast, and the unprecedented pace of
their erosion is one of the root causes of the agrarian crisis that the country is facing. The
demographic and socio economic pressures notwithstanding, the unmindful agricultural
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intensification, over use of marginal lands, imbalanced use of fertilizers, organic matter depletion
and deteriorating soil health, extensive diversion of prime agricultural lands to non agricultural
uses, misuse and inefficient use of irrigation water, depleting aquifers, salination of fertile
lands and water logging, deforestation, biodiversity loss and genetic erosion, and climate
change are the main underlying causes.
Threats to Natural Resources
 Urbanization and Industrialization
 Overpopulation
 Overconsumption and irresponsible use
 Deforestation
 Erosion
 Habitat Destruction
 Natural Hazards
 No proper access to resources such as water

2.5 Natural Resources in India-General Information
India is blessed with a large variety of natural resources. Land, water, forest, etc. are important
natural resources. Besides, the country is also rich in energy and mineral resources. A wide
range of climatic and physio-geographic conditions has made India rich in forest and wild life
resources also.

2.5.1 Human Population
India is the second most populous country in the world and ranks second only to China. The
population of India is 121 crores as per 2011 Census. The population density of India in
terms of number of persons per square kilometer had reached 382 persons per sq km in
2011 as compared to 325 persons per sq km in the 2001.

2.5.2 Soil and Land Resources
Soil is defined as upper layer of the earth composed of loose surface material. It is a mixture
of many substances including endless variety of minerals, remnants of plants and animals,
water and air. It is the end product of continuing interaction between the parent material,
local climate, plant and animal organisms and elevation of land. Soil supports the growth of
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plants on the earth’s surface. It supplies essential nutrients and provides water needed for
plant growth. Soil also forms the substrate for microorganisms. The main components of soil
being mineral matter, organic matter, water, air and living organisms. Soil and its fertility are
very valuable resources which sustain our food production system and form the basis of
Indian agricultural economy. When the soil is lost, property and culture are also lost. Therefore,
it is a valuable natural resources.
Land is also a very basic resource and provides habitat for all terrestrial plant and animal life.
Major Soil Types
The soils of India are broadly divided into following six types:
i) Alluvial Soils
ii) Black Soils (Regur)
iii) Red Soils
iv) Laterite Soils
v) Desert Soils
vi) Mountain Soils
vii) Saline and Alkaline Soils
viii) Peaty Soil
a) Alluvial Soil
Alluvial soil is the most important soil type of India. It covers the vast valley areas of the
Sutlej, Ganga and Brahmaputra and the fringes of the southern peninsula. It is thin near
the fringe of the plateau. The alluvial soils occupy 64 million hectares of the most fertile land.
The soils vary from sandy loam to clay in texture and arerich in potash but deficient in
nitrogen and organic matter. Generally, the colour varies from grey to reddish brown.
These soil are formed of deposits of silt and sand brought down by the rivers flowing from the
Himalayas and the Great Indian plateau. Being young, the soils lack profile development.
Being extremely productive, these soils are most important from the point of view of Indian
agriculture. Based on geographical considerations, this soil can be subdivided into two divisions:
newer alluvium (khadar) and older alluvium (bangar). Both are different in texture, chemical
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composition, drainage capacity and fertility. The newer alluvium (khadar) is a light friable
loam with a mixture of sand and silt. It is found in river valley, the floodplains and deltas. On
the other hand, the older alluvium (bangar) lies on the interfluves (a region between the
valleys of adjacent watercourses, especially in a dissected upland). The higher proportion of
clay makes the soil sticky and drainage is often poor. Almost all crops are grown on these
soils. These soils are the best agriculture soils.
b) Black or Regur Soil
The black soils are found mainly on the Deccan lava region covering large parts
of Maharashtra, some parts of Gujarat and Madhya Pradesh and small parts
of Karnataka, Andhra Pradesh and Tamil Nadu. The soils are formed by disintegration
of volcanic basaltic lava. The colour of the soil is generally black due to presence of
compounds of aluminium and iron. The soil is locally known as regur which extends
roughly to 64 million hectares. It is generally clayey deep and has low permeability and
impregnable. But it’s depth varies from place to place. It is very thick in lowlands but very
thin on highlands. The most important characteristics of this soil are its ability to retain moisture
even during the dry season. The soils form wide cracks during summer due to moisture loss
and swell and become sticky when saturated. Thus, the soil is aerated and oxidised to deep
levels which contribute to maintain its fertility. This continued fertility is favourable in the area
of low rainfall for cotton cultivation even without irrigation. Other than cotton, this soil is
favourable for the cultivation of crops like sugarcane, wheat, onion and fruits.
c) Red Soil
Red soils cover large part of the Peninsular upland in Tamil Nadu, Karnataka, Goa,
South east Maharashtra, Andhra Pradesh, Orissa, Chotanagpur
Plateau and Meghalaya Plateau. They encircle the black cotton soil zone. They have
developed on the crystalline rocks like granite, gneisses and cover roughly 72 million
hectares of the arable land. Iron compounds are abundant making the soil reddish in colour
but they are deficient in organic matter. The red soils are generally less fertile and are
not as important agriculturally as the black and alluvial soils. They are poor in nitrogen,
prosperous, potassium and organic matter. But the productive capacity can be raised through
irrigation

and

use

of

fertilizers.

This

soil

is

suitable

for rice, millet, maize, groundnut, tobacco and fruits.
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d) Laterite Soil
The laterite soils are commonly found in area of high altitude and heavy rainfall. The
laterite soils are found in Karnataka, Tamil Nadu, Madhya Pradesh, Jharkhand, Orissa,
Assam and Meghalaya extending over 13 million hectares. They generally form under hot
and humid climatic conditions. The lateritic soils are particularly found on high flat erosion
surfaces in areas of high and seasonal rainfall. Loss of nutrients by accelerated leaching is the
most common feature which renders the soil infertile. The pebbly crust is the important
feature of laterites which is formed due to alteration of wet and dry periods. As a result of
weathering, laterite becomes extremely hard. Thus, their characteristics include complete
chemical decomposition of the parent rock, complete leaching of silica, a reddish brown
colour given by the oxides of aluminium and iron and lack of humus. The crops which
are generally grown are rice, millets, sugarcane on lowland and tropical plantation such
as rubber, coffee and tea on uplands.
e) Desert Soil
The desert soils occur in western Rajasthan, Saurashtra, Kutchchh, western
aryana and southern Punjab. The occurance of these soils is related to desert and semidesertic conditions and is defined by the absence of water availability for six months. The soil
is sandy to gravelly with poor organic matter, low humus contents, infrequent rainfall, low
moisture and long drought season. The soils exhibit poorly developed horizons. Plants are
widely spaced. Chemical weathering is limited. The colour of the soil is either red or light
brown. Generally, these soils lack the basic requirements for agriculture, but when water is
available, variety of crops like cotton, rice, wheat etc. can be grown with proper dose of
fertilizers.
f) Mountain Soil
The mountain soils are complex and extremely varied. The soils vary from deep alluvium in
the river basins and lower slopes to highly immature residual gravelly on higher altitudes.
These soils are spread over altitudes between 2000 m and 3000 m. Because of complex
topographic, geologic, vegetation and climatic conditions, no large areas of homogenous soil
groups are found. Areas of steep relief are mostly devoid of soil. Various types of crops are
grown in different regions like rice in valley, orchards on slopes and potato in almost all
areas.
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g) Saline and Alkaline Soils
These soils cover arid and semi-arid regions of the northern plains and almost the whole of
Maharashtra. Presence of salt, a cemented layer and bad water retention make these soils
unsuitable for agriculture.
h) Peaty Soil
These soils cover the high rainfall areas of West Bengal, Odisha and Kerala. These soils are
heavy, dark and acidic and are formed under conditions of submergence. Peaty soil areas
remain submerged during the monsoon and experience accumulation of organic matter with
large quantities of soluble salts, such as ferrous and aluminum sulphates.
The geographical area of India, i.e., 329 mha is only 2.4% of the world’s total area on which
16.7% of the world’s population and about 18% of the world’s livestock population lives.
Out of this, roughly 264 mha of land is available for agriculture, forestry and related purposes.
On account of growing population and cumulative human impact, our land resources have
fast deteriorated. The per capita availability of land resource in India is less than 0.27 hectares
and is likely to reduce further under the pressure of growing population. In view of this, it is
important to prevent any degradation of land resources which represent a vital life support
system and restore the potential of degraded land to meet our present and future needs.

2.5.3 Water
Water is the most essential component for survival of life. It is essential for human civilisation,
living organisms, and natural habitat. It is used for drinking, cleaning, agriculture, transportation,
industry, recreation, and animal husbandry, producing electricity for domestic, industrial and
commercial use. Water has been important for mankind since ancient times. Many civilizations
originated near the banks of the rivers. Our own civilization – Indus valley civilization is one
such example. It is distributed on earth in various bodies and forms. Oceans contain 97.2%
of total water whereas ice caps and glaciers have 2.15%. Together, these two resources
account for more than 99% of total water on the Earth but both these resources are generally
not of much use to human beings. The share of grand water is 0.31% whereas rivers and
streams have 0.0001% of total water. Table 1 gives land & water resources of India. On a
global scale, total quantity of water available is about 1600 million cubic km.
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Source: National Institute of Hydrology
India has about 4% of world’s freshwater resources ranking it among the top ten water rich
countries. Despite this, according to the Working Group II report of the Fourth Assessment
of the Intergovernmental Panel on Climate Change, India is designated a ‘water stressed
region’ with current utilizable freshwater standing at 1122 cubic meter (cu m) per year and
per capita compared to international limiting standards of 1700 cu m. In future, at the current
rate it is expected that India with high demands will be termed a ‘water scarce region’ as
utilizable freshwater falls below the international standard of 1000 cu m per year and per
capita. Water demand is on a high due to rapid urbanization and industrialization along with
the traditional demand for agriculture. Overall, every year, precipitation in the form of rain
and snowfall provide over 4000 cu km of freshwater to India, of which 2047 cu km return to
oceans or is precipitated. A small percentage is stored in inland water bodies and groundwater
aquifers. Topographic constraints, distribution pattern, technical limitation, and poor
management do not allow India to harness its water resources efficiently.
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a) Surface Water
India’s average annual surface run-off generated by rainfall and snowmelt is estimated to be
about 1869 billion cubic meter (BCM). However, it is estimated that only about 690 BCM or
37 per cent of the surface water resources can actually be mobilised. This is because (i) over
90 per cent of the annual flow of the Himalayas rivers occur over a four-month period and (ii)
potential to capture such resources is complicated by limited suitable storage reservoir sites.
b) Rainfall
The average annual rainfall in India is about 1170 mm. This is considerable variation in rain
both temporarily and spatially. Most rain falls in the monsoon season (June-September),
necessitating the creation of large storages for maximum utilisation of the surface run-off.
Within any given year, it is possible to have both situations of drought and of floods in the
same region. Regional varieties are also extreme, ranging from a low value of 100 mm in
Western Rajasthan to over 11,000 mm in Meghalaya in North-Eastern India. Possible changes
in rainfall patterns in the coming decade, global warming and climate change and other
predicted or observed long-term trends on water availability could affect India’s water
resources.
c) Ground Water
India’s rechargeable annual groundwater potential has been assessed at around 431 BCM
in aggregate terms. On an all India basis it is estimated that about 30 per cent of the
groundwater potential has been tapped for irrigation and domestic use. The regional situation
is very much different and large parts of India have already exploited almost all of their
dynamic recharge. Haryana and Punjab have exploited about 94 per cent of their groundwater
resources. Areas with depleting groundwater tables are found in Rajasthan, Gujarat, most of
western Uttar Pradesh and in all of the Deccan states. Occurrence of water availability at
about 1000 cubic meters per capita per annum is a commonly threshold for water indicating
scarcity (UNDP). Investment to capture additional surface run-off will become increasingly
more difficult and expensive in the future. Over time, both for surface and groundwater
resources, a situation where resources were substantially underutilised and where considerable
development potential existed, has transformed in little more than a generation to a situation
of water scarcity and limited development options. India faces an increasingly urgent situation:
its finite and fragile water resources are stressed and depleting while various sectoral demands
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are growing rapidly. Historically relatively plentiful water resources have been primarily for
irrigated agriculture, but with the growth of Indian economy and industrial activities water
demands share of water is changing rapidly. In addition, increase in population and rapid
urbanisation also put an additional demand on water resources. Summing up the various
sectoral projection reveals a total annual demand for water increasing from 552 billion cubic
meter (BCM) in 1997 to 1050 BCM by 2025.
d) Rivers
In India, rivers have been the lifelines of growth and culture. India is drained by twelve major
river systems with a number of smaller rivers and streams. Major river systems in the north
are the perennial Himalayan rivers – Ganga, Yamuna, Indus and Brahmaputra. The south has
the non-perennial but rain fed Krishna, Godavari, and Cauvery while central India has the
Narmada, Mahanadi and Tapti.
The Ganges-Brahmaputra and the Indus systems are the largest as they drain almost half of the
country carrying more than 40% of the utilisable surface water from the Himalayan watershed
to the ocean. Over 70% of India’s rivers drain into the Bay of Bengal, mostly as part of the
Ganges-Brahmaputra system. The Arabian Sea receives 20% of the total drainage from the
Indus and other rivers. The remaining 10% drains into interior basins and natural lakes.
Flow in India’s rivers is strongly influenced by monsoon resulting in an annual peak in most
rivers. The northern rivers with sources in the Himalayas see an additional peak during the
spring snowmelt. Because of this, water levels increase and flooding is a common phenomenon
that also leads to yearly calamity in states like Bihar and Assam. During the dry season, the flow
diminishes in largest rivers and even disappears entirely in smaller tributaries and streams. Due
to low rains, and dry rivers, drought is another common calamity across vast areas, especially
the Deccan trap. Hence, some parts of India suffer from flood and some parts from drought.
Apart from the floods and droughts, most Indian rivers are cesspools of waste dumped from
various urban and industrial centres. In 1995, the Central Pollution Control Board identified
severely polluted stretches on 18 major rivers in India. The pattern of destruction is similar
for any river - industrial and domestic pollution, jagged urbanization and encroachment,
agricultural fertilizer and pesticide runoffs, erosion and silting, over withdrawal of water, and
inconsiderate religious practices. All 44 rivers in Kerala face extinction through deforestation,
sand mining, riverbank brick making and pollution.
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The rivers are the sources of drinking water for urban and rural areas, raw water for industries,
and irrigation. The demand for water is ever increasing leading to over-extraction. This
abstraction of water in excess from the river lessens the flow in it. It is very important to
maintain the flow as it helps in diluting and carrying the sewage and pollutants away. Irrigation
canals and industrial units extract huge volumes of water, and in return, discharge agricultural
runoff waste and poisonous effluents. Many rivers suffer from silt deposition in its bed —
reducing flow, and disturbing the ecosystem. Deforestation near the source of the rivers, is
leading to soil erosion, landslide, floods, silt formation and sedimentation in rivers. In Indian
rivers, siltation rate is among the highest in the world. It has been estimated that about 135
thousand million metric tonnes of sediment load and 32 thousand million tonnes of soluble
matter enter into ocean through various rivers. Water flowing through Indian rivers is 5 % of
the water flowing through all the river of the world but carry 35 % of sediments. To regulate
the flow in these rivers and store water and divert water for irrigation, and generate power,
a number of large dams and barrages have been built on many rivers. However, these
measures have been detrimental to the flow of water resulting in silt deposition. With the
storage of water, the natural flow in rivers is obstructed affecting the ecosystems.
e) Lakes
Apart from rivers, India is house to some of the most beautiful lakes of the world, some natural,
others artificial. They are there in the high Himalayas under the ice sheath, in the virgin northeast,
semi-arid deserts of Rajasthan, coastal zones, or in metros, small towns and villages.
In India, lakes serve as source of water for drinking, agriculture, and even industries. It acts
as sewage absorbers, flood cushions and recharge zones for groundwater aquifers. It is an
ecosystem where a variety of birds and animals breed; pisciculture, and aquaculture thrive
leading to a source of income for people. Lake tourism is an immensely profiting sector. In
India, there are urban and rural lakes along with natural water bodies which have been
categorized under the Ramsar Convention on Wetlands (1971) and are important mostly
from ecological sustenance and as a source of livelihood for many people.
Slowly, many of these prized possessions have vanished or are vanishing. Reasons: draining
of lake water for real estates in cities and cultivable and factory land in villages; dumping of
effluents — both domestic and industrial; agricultural runoff; encroachments, and general
neglect. Earlier the farmers would take away the lake silt to their fields to fertilize the soil, but

28

Odisha State Open University

Rural Development

now with the usage of chemical fertilizers, the use of silt has stopped, leading to silt accumulation.
Many cities of India like Hyderabad, Bangalore and Ahmedabad have a number of lakes,
but there is a virtual seize on their survival.
In many lakes, uncontrolled tourism has resulted in disturbance to the biodiversity of flora
and fauna-examples are the high altitude Tsomoriri and Tshangu glacial lakes. The coastal
lakes have been seriously affected due to an imbalance in salinity levels. This is attributed to
lack of balance between fresh water from the inland catchment of the lake and entry of
seawater into the lake at the mouth of the estuary.
Other threats include water hyacinth growth which is common in many lakes resulting in
breeding of vectors and consequently causing endemic diseases —Loktak Lake, Dal lake,
and Ropar Lake are some examples. Or idols’ immersion in lakes during religious festivals in
many cities like Bangalore, Bombay and Bhopal, leading to discharge of dyes and paints.
Water shortages in lakes, which sources of replenishment are seriously impaired due to
encroachment and loss of catchments, have resulted in bird sanctuaries and fisheries getting
seriously affected.
f) Groundwater aquifers
Groundwater development has been rampant across the country. About 80 % of irrigation
and 90 % of drinking water comes from groundwater sources. It is contributing more than
85 % of the drinking water requirements of rural areas, about 58 % of irrigation requirements
and more than 50 % of the urban and industrial water supplies. There are 20 million users of
groundwater in the country. The incessant and mindless withdrawal over the past decades
has suddenly triggered off a series of crisis. Foremost among them is the plummeting of the
water table. This led to exploring of fossil aquifers that cannot be replenished. Excessive
drilling of borewells, along with the use of mechanised pumping has led many parts of the
country’s groundwater aquifers to go dry and have been declared as ‘dark zones’. The rate
of extraction is alarming – for instance, the Central Ground Water Board has recorded a
yearly 2.5-3 m drop in groundwater levels of Ahmedabad’s, urban areas where the rate of
exploitation of the city’s aquifers is 123 %. The worst affected are the states of Rajasthan,
Gujarat, parts of Andhra Pradesh and western Madhya Pradesh where water was abundantly
available 10-15 years ago. The groundwater table in these areas has fallen below 300 m
now, and drought has become a yearly phenomenon. Wells are drying at a fast pace – 25%
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of Rajasthan’s wells run dry every year. In the Indus basin as a whole, groundwater pumping
is estimated to exceed recharge by 50 %. In India, the number of shallow tube wells used to
draw groundwater was 3000 in 1960, and in 1990, reached 6 million.
Regarding groundwater aquifers, in India, the mountainous regions of the north and west do
not allow adequate infiltration and thus, groundwater availability is mostly limited to valleys
and other low-lying areas. In peninsular India, the underlying geology limits the formation of
large continuous aquifers. The overall yield potential in this region is low although some
areas may see medium to high potential depending on the local hydro geology. Coastal
regions are rich in groundwater owing to the largely alluvial terrain, but the aquifers risk
being contaminated by saltwater ingress due to over pumping.
Another major problem due to the abstraction of groundwater from the fossil aquifers resulted
in chemical reaction of water with the rocks ushering in another contaminated water. The
aquifer waters became contaminated with high levels of arsenic and fluoride from the rocky
layers. People across many states are affected by diseases due to intake of fluoride or
arsenic laden water. Again, excessive abstraction of groundwater especially in coastal areas
has resulted in seawater ingression making the available water useless. The coastal metro of
Chennai has been dependent on groundwater for decades, and now the table has plummeted
to more than 80 to 100 m with water turning saline in many areas of the city.

2.5.4 Forest
Forest is the plant community, predominantly of trees or other woody vegetation, occupying an
extensive area of land. In its natural state, a forest remains in a relatively fixed, self-regulated
condition over a long period of time. Forests are among the most diverse and widespread
ecosystems on earth, and have many functions: they provide timber and other forest products;
have cultural values; deliver recreation benefits and ecosystem services, including regulation of
soil, air and water; are reservoirs for biodiversity; and act as carbon sinks. The forest area
differs from state to state in India. Madhya Pradesh stands at the top in the total forest area,
followed by the Arunachal Pradesh, Chhattisgarh, Maharashtra, and Odisha. One-fourth of
the total forest covered area of the country is in the north-eastern states.
The impact from human activities on forest health and on natural forest growth and regeneration
raises widespread concern. Many forest resources are threatened by overexploitation,
fragmentation, degradation of environmental quality and conversion to other types of land
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use. The main pressures result from human activities, including agriculture expansion, transport
infrastructure development, unsustainable forestry, air pollution and intentional burning of
forests.
Scientists estimate that India should ideally have 33 percent of its land under forests. Today
we have only about 23 percent. Thus we need not only to protect existing forests but also to
increase our forest cover. People who live in or near forests know the value of forest resources
first hand because their lives and livelihoods depend directly on these
resources. Deforestation became a major concern in British times when a large amount of
timber was extracted for building their ships. This led the British to develop scientific forestry in
India. They however alienated local people by creating Reserved and Protected Forests which
curtailed access to the resources. This led to a loss of stake in the conservation of the forests
which led to a gradual degradation and fragmentation of forests across the length and breadth
of the country. Another period of overutilization and forest degradation occurred in the early
period following independence as people felt that now that the British had gone they had a
right to using our forests in any way we pleased.
Forest and Environmental Protection
Forest helps in controlling environmental pollution and balance in ecosystem as follows:
1. Balance atmospheric CO2 and O2
2. Maintain soil fertility
3. Protect against the harmful effect of solar radiation
4. Increase local precipitation and water holding capacity of soil.
5. Check soil erosion, landslips, shifting of sands and silting.
6. Regulate earth’s temperature
7. Reduce danger of flood
Major Causes of Deforestation:
 Expansion of Agriculture
 Extension of Cultivation on Hill Slopes
 Cattle Ranching
 Firewood Collection
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 Timber Harvesting
 Shifting Cultivation
 Government Policies: As discussed earlier, the policy followed by Colonial ruler and the
policy of government in free India.
The forest area differs from state to state in India. Madhya Pradesh stands at the top in the
total forest area, followed by the Arunachal Pradesh, Chhattisgarh, Maharashtra, and Odisha.
One-fourth of the total forest covered area of the country is in the north-eastern states.

Among all the Indian states (excluding Union Territories), Haryana has least forest cover. It
is followed by (in increasing order) Punjab, Goa, Sikkim, Bihar and Tripura.
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Facts about India’s Forest Resources
 Madhya Pradesh has largest area of Teak Forest.
 The Expansion of Sal forests is from Kangra in Himachal Pradesh to the terai areas of
Navgaon district in Assam. Besides, these forests are also found in Uttar Pradesh, Bihar,
Jharkhand, Madhya Pradesh, Northern Tamil Nadu and Odisha. The woods of Sal are
hard and durable.
 The Shisham forests are found in Uttar Pradesh, Bihar, Tamil Nadu, Madhya Pradesh
and West Bengal. Its woods are used for the furniture making due to its hardest quality.
 The Sandalwood trees are found mostly in Karnataka followed by Tamil Nadu. Its wood
is hard and fragrant.
 The Deodar trees are found in the Himalayan region. Its woods are used for making
railway sleepers.
 The Pine trees are found at greater heights in the Himalayan region.
 The Mulberry forests are mostly found in Karnataka, that’s why Karnataka is the largest
producer of raw silk (Sericulture is done on the mulberry trees.)
 Jharkhand is the largest producer of lac. The lac worms are tended on the trees of palash,
kusum, babul, banyan etc.
 The Tendu trees are mostly found in Madhya Pradesh. Its leaves are used for making beedis.
 The maximum area of sabai grass is in Madhya Pradesh.
 Madhya Pradesh is the largest producer of bamboo followed by Assam.
 Kerala is the largest producer of coconut. The Central Coconut Research Institute is
in Kasaragod (Kerala).

2.5.5 Livestock
Livestock plays an important role in Indian economy. About 20.5 million people depend
upon livestock for their livelihood. Livestock contributed 16% to the income of small farm
households as against an average of 14% for all rural households. Livestock provides livelihood
to two-third of rural community. It also provides employment to about 8.8 % of the population
in India. India has vast livestock resources. Livestock sector contributes 4.11% GDP and
25.6% of total Agriculture GDP.
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India is
 World’s highest livestock owner at about 512.05 million
 First in the total buffalo population in the world - 105.3 million buffaloes
 Second in the population of cattle and goats - 140.5 million goats
 Second largest poultry market in the world - production of 63 billion eggs and 649
million poultry meat.
 Third in the population of sheep (72 millions)
 Fifth in in the population of ducks and chicken
 Tenth in camel population in the world.
(Source: 19th Livestock Census)
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Contribution of livestock to people
1. Food: The livestock provides food items such as Milk, Meat and Eggs for human
consumption. India is number one milk producer in the world.
2. Fibre and skins: The livestock also contributes to the production of wool, hair, hides, and
pelts. Leather is the most important product which has a very high export potential. India
is producing about 43.5 million Kg of wool per annum.
3. Draft: Bullocks are the back bone of Indian agriculture. Despite lot of advancements in
the use of mechanical power in Indian agricultural operations, the Indian farmer especially
in rural areas still depend upon bullocks for various agricultural operations. The bullocks
are saving a lot on fuel which is a necessary input for using mechanical power like tractors,
combine harvesters etc. Pack animals like camels, horses, donkeys, ponies, mules etc.,
are being extensively used to transport goods in different parts of the country in addition
to bullocks. In situations like hilly terrains mules and ponies serve as the only alternative to
transport goods. Similarly, the army has to depend upon these animals to transport various
items in high areas of high altitude.
4. Dung and other animal waste materials: Dung and other animal wastes serve as very
good farm yard manure and the value of it is worth several crores of rupees. In addition,
it is also used as fuel (bio gas, dung cakes), and for construction as poor man’s cement
(dung).
5. Storage: Livestock are considered as “moving banks” because of their potentiality to
dispose off during emergencies. They serve as capital and in cases of landless agricultural
labourers many time it is the only capital resource they possess. Livestock serve as an
asset and in case of emergencies they serve as guarantee for availing loans from the local
sources such as money lenders in the villages.
6. Weed control: Livestock are also used as Biological control of brush, plants and weeds.
7. Cultural: Livestock offer security to the owners and also add to their self-esteem especially
when they are owning prized animals such as pedigreed bulls, dogs and high yielding
cows/ buffaloes etc.
8. Sports / recreation: People also use the animals like cocks, rams, bulls etc., for competition
and sports. Despite ban on these animal competitions the cock fights, ram fights and bull
fights (jalli kattu) are quite common during festive seasons.
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9. Companion animals: Dogs are known for their faithfulness and are being used as
companions since time immemorial. When the nuclear families are increasing in number
and the old parents are forced to lead solitary life the dogs, cats are providing the needed
company to the latter thus making them lead a comfortable life.
Role of livestock in farmers’ economy
The livestock plays an important role in the economy of farmers. The farmers in India maintain
mixed farming system i.e. a combination of crop and livestock where the output of one
enterprise becomes the input of another enterprise thereby realize the resource efficiency.
The livestock serve the farmers in different ways.
1. Income : Livestock is a source of subsidiary income for many families in India especially
the resource poor who maintain few heads of animals. Cows and buffaloes if in milk will
provide regular income to the livestock farmers through sale of milk. Animals like sheep
and goat serve as sources of income during emergencies to meet exigencies like marriages,
treatment of sick persons, children education, repair of houses etc. The animals also
serve as moving banks and assets which provide economic security to the owners.
2. Employment : A large number of people in India being less literate and unskilled depend
upon agriculture for their livelihoods. But agriculture being seasonal in nature could provide
employment for a maximum of 180 days in a year. The land less and less land people
depend upon livestock for utilizing their labour during lean agricultural season.
3. Food : The livestock products such as milk, meat and eggs are an important source of
animal protein to the members of the livestock owners. The per capita availability of milk
is around 355 g / day; eggs is 69 / annum;
4. Social security : The animals offer social security to the owners in terms of their status in the
society. The families especially the landless which own animals are better placed than those
who do not. Gifting of animals during marriages is a very common phenomenon in different
parts of the country. Rearing of animals is a part of the Indian culture. Animals are used for
various socio religious functions. Cows for house warming ceremonies; rams, bucks and
chicken for sacrifice during festive seasons; Bulls and Cows are worshipped during various
religious functions. Many owners develop attachment to their animals.
5. Draft : The bullocks are the back bone of Indian agriculture. The farmers especially the
marginal and small depend upon bullocks for ploughing, carting and transport of both
inputs and outputs.
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6. Dung : In rural areas dung is used for several purposes which include fuel (dung cakes),
fertilizer (farm yard manure), and plastering material (poor man’s cement).
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2.6 Common Property Resources
Common property resource means a good or service shared and managed by a well-defined
community. However, enforcement is weak due to difficulties in monitoring. For example,
water in a village pond, which is a common property resource, is used by the villagers only.
The village as a community decides upon the manner and the purpose for which the pond
water can be used, which results in a set of norms, evolved over time, and largely unwritten.
In case of a breach of the norms, however, imposition of penalty is poorly enforced due to
poor monitoring, subjectivity in the norms and ambiguities in property rights. The common
property regime for managing natural resources is frequently misunderstood. It is often
observed as a situation in which there is no management mechanism in place; as a situation
of open access, which is free for all.
There are four possible ways in which common properties are managed. They are: state
property regime, private property regime, common property regime, and non-property regime
or open access.

2.6.1 State Property Regime
In a state property regime, ownership and control over the use of the property rests in the
hand of the state. The resource itself can either be a public good or anything else. For
example, national (or state) parks, wildlife sanctuaries and national highways are state
properties which are public in character. The state can also own railways, airlines, hotels,
etc. which are more like private goods. Because of their large size or indivisibility, and the
advantages of economies of scale, the state emerges as the owner of such resources. The
government or state may either directly manage the use of state-owned natural resources
through government agencies or leave them to groups or individuals who are thus given
usufruct rights over such resources for a specified period of time.

2.6.2 Private Property Regime
The most commonly known property rights regime is that of private property. Under this
regime, individuals, households, or even groups (corporate bodies, firms, etc.) can own
resources with exclusive rights to use them, rights to exclude others from using them, and
right to sell some or all of them. Examples are private land and livestock ownership, privately
owned machines, etc. Only the owner can draw benefits or welfare from the use of these
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resources. Neo-Classical economic thinking proposes that resources under private property
regimes are efficiently manageable under a competitive market condition. In reality, however,
such market situations do not exist for a large number of resources such Property Resources
as land, forests, water or fishing. Further, sometimes private property leads to socially inefficient
uses. For example, poor farmers selling fertile agricultural lands for building motels, etc. The
social losses may overshadow the private benefits in such cases. Because of individual
property rights, it is often extremely difficult for the government or the state to regulate their
use or abuse in the best interest of the people at large.

2.6.3 Common Property Regime
Common property is the property on which well-defined collective claims by an exclusive
group are established, the use of the resource is subtractive, having the characteristic of a
public good such as indivisibility. The common property resource has two distinct features.
First, it has the nature of a public good, which is the physical and intrinsic character of the
resource. Second, it should have an association with a community or user group in a specific
way, namely with collective claims. Further, CPR, in principle, has three basic characteristics.
First, a well-defined group or community has to have exclusive rights on the use of the
resource. Second, there is the non-excludability condition that no member of that community
can be excluded from the use of the resource. However, no single individual in the group has
any exclusive property rights on those resources either. Nor does any outsider member have
any rights. Third, the use of the resource is subtractive in the sense that use of it by any user
would reduce access and the welfare of other members in the group.

2.6.4 Open Access Regime
The open access to resources situation is that in which there is no property. Basically, it is a
situation where there are no enforceable property rights over the use of the resource. Here,
a right of inclusion is granted to anyone who wants to use the resource. Examples of open
access resources are fishing in the open sea, river, lake, or ponds, ill-managed village common
grazing lands, buffer areas of forests, groundwater, etc. Open access results from the absence
- or breakdown - of a management and authority system whose very purpose was to introduce
and enforce a set of norms of behaviour among participants with respect to the natural
resource.
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2.6.5 Problems of Common Property Resource
A common property resource is potentially subject to congestion, depletion or degradation
when its use is pushed beyond the limit of sustainable yield. Hardin (1968) called the problem
of CPR as the ‘tragedy of the commons’. He brought out the problem by illustrating it
through the metaphor of shepherds and the size of their herds. It is in the self-interest of
individual shepherds that they increase the size of their herds, as it will generate more profits.
Eventually the overall sheep population will exceed the pasture’s (the common’s) regeneration
capacity. As a result, the pasture area will shrink and degenerate.

2.7 Use of Natural Resources
Natural resources are available to sustain the very complex interaction between living things
and non-living things. Humans also benefit immensely from this interaction. All over the
world, people consume resources directly or indirectly. Developed countries consume
resources more than under-developed countries. The world economy uses around 60 billion
tonnes of resources each year to produce the goods and services which we all consume. On
the average, a person in Europe consumes about 36kg of resources per day; a person in
North America consumes about 90kg per day, a person in Asia consumes about 14kg and
a person in Africa consumes about 10kg of resources per day. The three forms of human
activities: i) Food and drink, ii) Housing and infrastructure, and iii) mobility consumes 60 %
of the natural resources.

2.8 Distribution of Natural Resources
Natural resources are not evenly distributed all over the world. Some places are more
endowed that others-for instance, some regions have lots of water (and access to ocean and
seas). Others have lots of minerals and forestlands. Others have metallic rocks, wildlife,
fossil fuels and so on. For example, The US has the world’s largest coal reserves with 491
billion short tons accounting for 27% of the world’s total. Australia is the world’s largest net
exporter of coal accounting for 29% of global coal exports. China remains the largest producer
of gold with a 14% share of the global production. The United States, Russia, and Canada
are the leading producers of timber and pulp. Annual exports of primary and secondary
wood products from tropical forests have exceeded US$ 20 billion in recent years and
further increases are anticipated.
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2.9 Threats to Natural Resources
Most of the natural resources in earth exist in limited quantities. Various factors have led to
the over exploitation of these resources. Some of the natural resource components are at the
risk of serious depletion. The important factors that posing serious threat to natural resources
are Environmental pollution, over population, uncontrolled development, climate change,
modern lifestyles, etc.
a) Environmental Pollution
Land, water and air pollution directly affect the health of the environments in which they
occur. Pollution affects the chemical composition of soils, rocks, lands, ocean water,
freshwater and underground water, and other natural phenomena. Environmental pollution
causes environmental degradation and depletion.
b) Overpopulation
Over population is one of the most significant threats that to conservation of natural
resources. The increase in population means there will be pressure on almost all natural
resources like land, forest, water, etc. People have over-exploited resources such as water,
agricultural land, minerals and wildlife leading to depletion of most natural resources in some
parts of the world. Countries that have uncontrolled population increase often put pressure
on the limited natural resources leading to environmental degradation. According to the
Millennium Ecosystem Assessment (MEA,2005), more than 50 percent of all types of forest,
agriculture land and wetlands surrounding urban and semi-urban areas have been lost through
conversion to other land uses. In the past decade alone, about 130 million hectares of forest
were lost, of which 40 million hectares were primary forests (FAO,2010).
c) Unsustainable Development
Most countries have experienced rapid development with the creation of new industries and
infrastructure. These development projects require lots of resources such as land, energy,
water and human resource. In some cases, development has encroached on forests or
protected land and led to the destruction of significant vegetation and wildlife. The unplanned
and uncontrolled development has put lot of pressure on natural resources.
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d) Climate Change
The alteration in climate patterns as a result of excessive anthropogenic activities is hurting
biodiversity and many other abiotic natural resources. The effects of climate change have been
excessive flooding, extreme weather conditions, earthquakes, and other calamities. These
changes have threatened the way of life of numerous species leading to the extinction of some.
Forest fires caused by climate change have also resulted in the destruction of forests which are
valuable natural resources. Species that have acclimatized to their environments may perish
and others will have to move to more favorable conditions to survive.
e) Modern Lifestyles
The changing lifestyles has increased the human demands to consumption and possession of
modern gadgets. For instance, people consume so much energy through vehicles on the
roads, electronics in homes, and during recreational activities. This increased consumption
has led to high demand for fossil fuels and energy production. Subsequently, these natural
resources have been over utilized resulting in their depletion.
f) Harmful Agricultural Practices
Agricultural activities have increased in many folds in most of the countries due to increasing
demand for food. The people clear out forests or use land inappropriately leading to the
destruction of the environment.Additionally, large farms have been known to use harsh chemicals
without proper disposal methods. This results in harmful products in the soil and water. The
unscientific agricultural practices are increasingly leading to the degradation of natural resources.
Natural Resource Management
Natural Resource Management (NRM) refers to the sustainable utilization of major natural
resources, such as land, water, air, minerals, forests, fisheries, and wild flora and fauna.
Together, these resources provide the ecosystem services that provide better quality to
human life. Natural resources provide fundamental life support, in the form of both consumptive
and public-good services.

2.10 Conservation of Natural Resources
2.10.1 What is Conservation?
The term conservation to many means ‘hoarding’ or to control supply of goods in such a
way that some part is left for the use. Most people interpret conservation as total protection
or restriction on consumptive use of resources. But, the actual conservation meaning is that
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it is a practice for preservation, maintenance, sustainable utilization, restoration and
enhancement of the natural environment. The true aim of conservation is two folds: (i)
preservation of quality of environment, and (ii) to ensure continuous yield of usual materialsliving or non-living- by establishing a balanced cycle of harvest or renewal.
The Earth’s natural resources (land, water, biodiversity and genetic resources, biomass
resources, forests, livestock and fisheries) – the very foundation of human survival, progress
and prosperity, have been degrading fast, and the unprecedented pace of their erosion is one
of the root causes of the agrarian crisis that the country is facing. The demographic and
socio-economic pressures notwithstanding, the unmindful agricultural intensification, over
use of marginal lands, imbalanced use of fertilizers, organic matter depletion and deteriorating
soil health, extensive diversion of prime agricultural lands to non-agricultural uses, misuse
and inefficient use of irrigation water, depleting aquifers, salanisation of fertile lands and
water logging, deforestation, biodiversity loss and genetic erosion, and climate change are
the main underlying causes.
Conservation is the practice of caring for these resources so all living things can benefit from
them now and in the future. All the things we need to survive, such as food, water, air,
and shelter, come from natural resources. Some of these resources, like small plants, can be
replaced quickly after they are used. Others, like large trees, take a long time to replace.
These are renewable resources. Other resources, such as fossil fuels, cannot be replaced at
all. Once they are used up, they are gone forever. These are non-renewable resources.
People often waste natural resources. Animals are overhunted. Forests are cleared, exposing
land to wind and water damage. Fertile soil is exhausted and lost to erosion because of poor
farming practices. Fuel supplies are depleted. Water and air are polluted. If resources are
carelessly managed, many will be used up. If used wisely and efficiently, however, renewable
resources will last much longer. Through conservation, people can reduce waste and manage
natural resources wisely. The population of human beings has grown enormously in the past
two centuries. Billions of people use up resources quickly as they eat food, build houses,
produce goods, and burn fuel for transportation and electricity. The continuation of life as
we know it depends on the careful use of natural resources. The need to conserve resources
often conflicts with other needs. For some people, a wooded area may be a good place to
put a farm. A timber company may want to harvest the area’s trees for construction materials.
A business may want to build a factory or shopping mall on the land. All these needs are
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valid, but sometimes the plants and animals that live in the area are forgotten. The benefits
of development need to be weighed against the harm to animals that may be forced to find
new habitats, the depletion of resources we may want in the future (such as water or timber),
or damage to resources we use today. Development and conservation can coexist in harmony.
When we use the environment in ways that ensure we have resources for the future, it is
called sustainable development. There are many different resources we need to conserve in
order to live sustainably.
Forests : A forest is a large area covered with trees grouped so their foliage shades the ground.
Every continent except Antarctica has forests, from the evergreen-filled boreal forests of the north
to mangrove forests in tropical wetlands. Forests are home to more than two-thirds of all known
land species. Tropical rain forests are especially rich in biodiversity.
Forests provide habitats for animals and plants. They store carbon, helping reduce global warming.
They protect soil by reducing runoff. They add nutrients to the soil through leaf litter. They provide
people with lumber and firewood. Deforestation is the process of clearing away forests by cutting
them down or burning them. People clear forests to use the wood, or to make way for farming or
development. Each year, the Earth loses about 14.6 million hectares (36 million acres) of forest to
deforestation—an area about the size of the U.S. state of New York.
Deforestation destroys wildlife habitats and increases soil erosion. It also releases greenhouse
gases into the atmosphere, contributing to global warming. Deforestation accounts for 15
percent of the world’s greenhouse gas emissions. Deforestation also harms the people who
rely on forests for their survival, hunting and gathering, harvesting forest products, or using
the timber for firewood. About half of all the forests on Earth are in the tropics—an area that
circles the globe near the Equator. Although tropical forests cover fewer than 6 percent of
the world’s land area, they are home to about 80 percent of the world’s documented species.
For example, more than 500 different species of trees live in the forests on the small island of
Puerto Rico in the Caribbean Sea. Tropical forests give us many valuable products, including
woods like mahogany and teak, rubber, fruits, nuts, and flowers. Many of the medicines we
use today come from plants found only in tropical rain forests. These include quinine,
a malaria drug; curare, an anesthetic used in surgery; and rosy periwinkle, which is used to
treat certain types of cancer. Sustainable forestry practices are critical for ensuring we have
these resources well into the future. One of these practices is leaving some trees to die
and decay naturally in the forest. This “deadwood” builds up soil. Other sustainable forestry
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methods include using low-impact logging practices, harvesting with natural regeneration in
mind, and avoiding certain logging techniques, such as removing all the high-value trees or all
the largest trees from a forest. Trees can also be conserved if consumers recycle. People in
China and Mexico, for example, reuse much of their wastepaper, including writing paper,
wrapping paper, and cardboard. If half the world’s paper were recycled, much of the worldwide
demand for new paper would be fulfilled, saving many of the Earth’s trees. We can also replace
some wood products with alternatives like bamboo, which is actually a type of grass.
Soil : Soil is vital to food production. We need high-quality soil to grow the crops that we
eat and feed to livestock. Soil is also important to plants that grow in the wild. Many other
types of conservation efforts, such as plant conservation and animal conservation, depend
on soil conservation. Poor farming methods, such as repeatedly planting the same crop in the
same place, called monoculture, deplete nutrients in the soil. Soil erosion by water and wind
increases when farmers plow up and down hills. One soil conservation method is called contour
strip cropping. Several crops, such as corn, wheat, and clover, are planted in alternating
strips across a slope or across the path of the prevailing wind. Different crops, with
different root systems and leaves, help slow erosion.
Harvesting all the trees from a large area, a practice called clearcutting, increases the chances of
losing productive topsoil to wind and water erosion. Selective harvesting—the practice of removing
individual trees or small groups of trees—leaves other trees standing to anchor the soil.
Biodiversity : Biodiversity is the variety of living things that populate the Earth. The products
and benefits we get from nature rely on biodiversity. We need a rich mixture of living things to
provide foods, building materials, and medicines, as well as to maintain a clean and
healthy landscape. When a species becomes extinct, it is lost to the world forever.
Scientists estimate that the current rate of extinction is 1,000 times the natural rate.
Through hunting, pollution, habitat destruction, and contribution to global warming, people
are speeding up the loss of biodiversity at an alarming rate. It’s hard to know how
many species are going extinct because the total number of species is unknown. Scientists
discover thousands of new species every year. For example, after looking at just 19 trees in
Panama, scientists found 1,200 different species of beetles—80 percent of them unknown
to science at the time. Based on various estimates of the number of species on Earth, we
could be losing anywhere from 200 to 100,000 species each year.
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We need to protect biodiversity to ensure we have plentiful and varied food sources. This is
true even if we don’t eat a species threatened with extinction because something we do eat
may depend on that species for survival. Some predators are useful for keeping the populations
of other animals at manageable levels. The extinction of a major predator might mean there
are more herbivores looking for food in people’s gardens and farms. Biodiversity is important
for more than just food. For instance, we use between 50,000 to 70,000 plant species for
medicines worldwide. The Great Barrier Reef, a coral reef off the coast of northeastern
Australia,

contributes

about

$6

billion

to

the

nation’s economy through commercial fishing, tourism, and other recreational activities. If
the coral reef dies, many of the fish, shellfish, marine mammals, and plants will die, too.
Some governments have established parks and preserves to protect wildlife and their habitats.
They are also working to abolish hunting and fishing practices that may cause the extinction
of some species.
Fossil Fuels : Fossil fuels are fuels produced from the remains of ancient plants and animals.
They include coal, petroleum (oil), and natural gas. People rely on fossil fuels to power vehicles
like cars and airplanes, to produce electricity, and to cook and provide heat.
In addition, many of the products we use today are made from petroleum. These include
plastics, synthetic rubber, fabrics like nylon, medicines, cosmetics, waxes, cleaning products,
medical devices, and even bubble-gum. Fossil fuels formed over millions of years. Once we
use them up, we cannot replace them. Fossil fuels are a nonrenewable resource.
We need to conserve fossil fuels so we don’t run out. However, there are other good reasons
to limit our fossil fuel use. These fuels pollute the air when they are burned. Burning fossil
fuels also releases carbon dioxide into the atmosphere, contributing to global warming. Global
warming is changing ecosystems. The oceans are becoming warmer and more acidic, which
threatens sea life. Sea levels are rising, posing risks to coastal communities. Many areas are
experiencing more droughts, while others suffer from flooding. Scientists are exploring
alternatives to fossil fuels. They are trying to produce renewable biofuels to power cars and
trucks. They are looking to produce electricity using the sun, wind, water, and geothermal
energy—the Earth’s natural heat. Everyone can help conserve fossil fuels by using them
carefully. Turn off lights and other electronics when you are not using them. Purchase energyefficient appliances and weatherproof your home. Walk, ride a bike, carpool, and use public
transportation whenever possible. Minerals Earth’s supply of raw mineral resources is in
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danger. Many mineral deposits that have been located and mapped have been depleted. As
the ores for minerals like aluminum and iron become harder to find and extract, their
prices skyrocket. This makes tools and machinery more expensive to purchase and operate.
Many mining methods, such as mountaintop removal mining (MTR), devastate the
environment. They destroy soil, plants, and animal habitats. Many mining methods also pollute
water and air, as toxic chemicals leak into the surrounding ecosystem. Conservation efforts
in areas like Chile and the Appalachian Mountains in the eastern United States often promote
more sustainable mining methods.
Less wasteful mining methods and the recycling of materials will help conserve mineral
resources. In Japan, for example, car manufacturers recycle many raw materials used in
making automobiles. In the United States, nearly one-third of the iron produced comes from
recycled automobiles.
Electronic devices present a big problem for conservation because technology changes so
quickly. For example, consumers typically replace their cell phones every 18 months.
Computers, televisions, and mp3 players are other products contributing to “e-waste.” The
U.S. Environmental Protection Agency (EPA) estimates that Americans generated more than
3 million tons of e-waste in 2007. Electronic products contain minerals as well as petroleumbased plastics. Many of them also contain hazardous materials that can leach out of landfills
into the soil and water supply. Many governments are passing laws requiring manufacturers
to recycle used electronics. Recycling not only keeps materials out of landfills, but it also
reduces the energy used to produce new products.
Water : Water is a renewable resource. We will not run out of water the way we might run
out of fossil fuels. The amount of water on Earth always remains the same. However, most of
the planet’s water is unavailable for human use. While more than 70 percent of the Earth’s
surface is covered by water, only 2.5 percent of it is freshwater. Out of that freshwater,
almost 70 percent is permanently frozen in the ice caps covering Antarctica and Greenland.
Only about 1 percent of the freshwater on Earth is available for people to use for drinking,
bathing, and irrigating crops.
People in many regions of the world suffer water shortages. These are caused by depletion
of underground water sources known as aquifers, a lack of rainfall due to drought, or pollution
of water supplies. The World Health Organization (WHO) estimates that 2.6 billion people
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lack adequate water sanitation. More than 5 million people die each year from diseases
caused by using polluted water for drinking, cooking, or washing. About one-third of Earth’s
population lives in areas that are experiencing water stress. Most of these areas are in
developing countries.
Polluted water hurts the environment as well as people. For instance, agricultural runoff—
the water that runs off of farmland—can contain fertilizers and pesticides. When this water
gets into streams, rivers, and oceans, it can harm the organisms that live in or drink from
those water sources.
People can conserve and protect water supplies in many ways. Individuals can limit water
use by fixing leaky faucets, taking shorter showers, planting drought-resistant plants, and
buying low-water-use appliances. Governments, businesses, and nonprofit organizations can
help developing countries build sanitation facilities. Farmers can change some of their practices
to reduce polluted runoff. This includes limiting overgrazing, avoiding over-irrigation, and
using alternatives to chemical pesticides whenever possible. Conservation Groups
Businesses, international organizations, and some governments are involved in conservation
efforts. The United Nations (UN) encourages the creation of national parks around the world.
The UN also established World Water Day, an event to raise awareness and promote water
conservation.
Governments enact laws defining how land should be used and which areas should be set
aside as parks and wildlife preserves. Governments also enforce laws designed to protect
the environment from pollution, such as requiring factories to install pollution-control devices.
Finally, governments often provide incentives for conserving resources, using clean
technologies, and recycling used goods. Many international organizations are dedicated to
conservation. Members support causes such as saving rain forests, protecting threatened
animals, and cleaning up the air. The International Union for the Conservation of Nature
(IUCN) is an alliance of governments and private groups founded in 1948. The IUCN works
to protect wildlife and habitats. In 1980, the group proposed a world conservation strategy.
Many governments have used the IUCN model to develop their own conservation plans. In
addition, the IUCN monitors the status of endangered wildlife, threatened national parks
and preserves, and other environments around the world. Zoos and botanical gardens also
work to protect wildlife. Many zoos raise and breed endangered animals to increase their
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populations. They conduct research and help educate the public about endangered species.
For instance, the San Diego Zoo in the U.S. state of California runs a variety of research
programs on topics ranging from disease control in amphibians to heart-healthy diets for
gorillas. Scientists at the Royal Botanic Gardens, Kew, in London, England, work to protect
plant life around the world. Kew’s Millennium Seed Bank, for example, works with partners
in 54 countries to protect biodiversity through seed collection. Kew researchers are also
exploring how DNA technology can help restore damaged habitats. Individuals can do many
things to help conserve resources. Turning off lights, repairing leaky faucets, and recycling
paper, aluminium cans, glass, and plastic are just a few examples. Riding bikes, walking,
carpooling, and using public transportation all help conserve fuel and reduce the amount of
pollutants released into the environment. Individuals can plant trees to create homes for birds
and squirrels. At grocery stores, people can bring their own reusable bags. And people can
carry reusable water bottles and coffee mugs rather than using disposable containers. If each
of us would conserve in small ways, the result would be a major conservation effort.

2.10.2 Strategies for the conservation of natural resources
The different strategies for conservation of natural resources are as follows:
1. Reduction in consumption
2. More efficient use of existing resources
3. Substitution of non-renewable resources by renewable ones
4. Development of new materials and newer cleaner technologies
5. Use of more abundant resources in preference to less abundant ones
6. Recycling and Reuse
7. Judicious use of resources with minimum wastage
When humans use natural resources wisely, they can live in harmony with the community and
environment around them. Because the human population continues to grow, people are
becoming more aware of how important it is to conserve and protect our natural resources.
There are so many ways to balance the human need for natural resources with the availability
of those resources.
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In 1982, the United Nations saw the need for environmental protection and preservation of
natural resources. The World Charter for Nature lists the measures to be taken to prevent
depletion of natural resources. It also states the importance of environmental protection and
the need to create laws on the same subject. Other organizations like the International Union
for Conservation of Nature (IUCN) and the World Wide Fund for Nature (WWF) have
also led in the push for protection of natural resources. The organizations have funded scientific
studies like Conservation biology where scientists research on ways to conserve the natural
resources found in the environment. At the local level, countries have established protected
areas to conserve natural resources from exploitation. Conservationists also encourage the
use of renewable natural resources such as wind and solar energy instead of non-renewable
resources which are at risk of extinction. Additionally, most countries have government
departments that oversee the extraction and use of natural resources. These departments
create rules on management of natural resources like precious metals, rare metals, and energy
sources. They also provide licenses to companies involved in the production and sale of
such resources. The Government of India has undertaken many measures for the conservation
of the resources
 Regulations and reforms for proper housing and infrastructure development to avoid
land acquisition problems
 Mass media public service messages to educate the people on the importance of
conservation of resources
 Increase the wildlife and forest reserves in the country
 Schemes to do a proper inventory of the resources and monitor changes in the
environment.
 Various projects and schemes that promote conservation of resources.
Check Your Progress II
Note: a) Use the space provided for your answers.
b) Check your answers with the possible answers provided at the end of this unit.
Q 1) What are natural resources?
Ans.
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Q 2) What is non-renewable natural resources?
Ans.

Q 3) List threats to Natural Resources?
Ans.

Q 4) What are the measure causes of deforestation in India?
Ans.

2.11 Let Us Sum Up
Natural resources are the things that exist freely in nature for human use. They may be
renewable and non-renewable natural resources, biotic and non-biotic natural resources.
The natural resources contribute towards fiscal revenue, income and poverty reduction,
employment creation, etc., of the country. There are grave threats to natural resources due
urbanization, industrialization, overpopulation, overconsumption, deforestation, erosion of
soil, natural hazards, etc. The Earth’s natural resources (land, water, biodiversity and genetic
resources, biomass resources, forests, livestock and fisheries) – the very foundation of human
survival, progress and prosperity, have been degrading fast. The demographic and socioeconomic pressures notwithstanding, the unmindful agricultural intensification, over use of
marginal lands, imbalanced use of fertilizers, organic matter depletion and deteriorating soil
health, extensive diversion of prime agricultural lands to non-agricultural uses, misuse and
inefficient use of irrigation water, depleting aquifers, salinization of fertile lands and water
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logging, deforestation, biodiversity loss and genetic erosion, and climate change are the main
underlying causes. Conservation of these natural resources are required these resources so
that all living things can benefit from them now and in the future.

2.12 Key Words
Biotic elements : Living elements such as plants, animals and micro-organisms, etc.
Abiotic elements : Non-living elements such as air, water, heat, nutrients, rock, etc.
Renewable Natural Resources : Renewable Natural Resources refer to resources that
can naturally regenerate after use.
Common Property Resources : Common property resource means a good or service
shared and managed by a well-defined community.
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2.14 Check Your Progress II – Possible Answers
Q 1) What are natural resources?
Ans: Natural resources are the things that exist freely in nature for human use. It does not
need the action of mankind for its generation or production. The key aspect of natural
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resources is that they dictate the survival of humans and other life forms on earth. These
things include water (seas and fresh water), land, soils, rocks, forests (vegetation), animals
(including fish), fossil fuels and minerals.
Q 2) What is non-renewable natural resources?
Ans: Non-renewable resources are those that cannot easily be replaced once they are
destroyed. They take too long to replenish after use and exist in limited quantities. Nonrenewable resources include products such as crude oil, precious metals, minerals, and rocks.
Q 3) List threats to Natural Resources?
Ans:
 Urbanization and Industrialization
 Overpopulation
 Overconsumption and irresponsible use
 Deforestation
 Erosion
 Habitat Destruction
 Natural Hazards
 No proper access to resources such as water
Q 4) What are the measure causes of deforestation in India?
Ans:
 Expansion of Agriculture
 Extension of Cultivation on Hill Slopes
 Cattle Ranching
 Firewood Collection
 Timber Harvesting
 Shifting Cultivation
 Government Policies: As discussed earlier, the policy followed by Colonial ruler and the
policy of government in free India.
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Unit -3
Natural Resource Governance
After completion of this unit, you should be able to:
 explain the meaning of governance and policy
list the different characteristics of NRM Governance
explain the different objectives of State Agriculture Policy.

Structure:
3.1 Introduction
3.2 What is Governance?
3.3 What is Policy?
3.4 Governance and Community Institutions for Natural Resources Management
3.5 Characteristics of NRM Governance
3.6 Participatory Governance in NRM
3.7 IUCN Natural Resource Governance Framework
3.8 Decentralising Governance of Natural Resources in India
3.8.1 State-initiated partnership approaches
3.8.2 Participatory Canal Irrigation Management
3.8.3 Participatory Tank Irrigation Management
3.8.4 Participatory Watershed Development
3.9 PESA: Special case of Scheduled Areas
3.10 Different Policies of Government of India to Manage Natural Resources
3.10.1 National Water Policy,2012
3.10.2 Policies to Protect Environment in India
3.10.3 National Environment Policy, 2006
3.10.4 National Green Tribunal
3.10.5 National Forest Policy, 2018
3.10.6 National Livestock Policy, 2013
3.11 Odisha State Policies
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3.11.1 Orissa State Agriculture Policy 2013
3.11.2 Orissa State Livestock Sector Policy
3.12 Let Us Sum Up
3.13 Key Words
3.14 References
3.15 Check Your Progress – Possible Answers

3.1Introduction
NRM is the management of land, water, soil, plants and animals, to provide a
satisfactory amount and mix of social values (consumptive and non-consumptive) for people
living, while protecting these values and use options for future generations. The NRM
governance should ensure the participation and representation of the stake holders in decision
making process. The natural resource management policy should specify the best way of use
of a society’s natural resources which will contribute to the achievement of some of the
objectives of the society. Normally, NRM policy provides orientation for the choice and
execution of activities which affect natural resources both publicly and privately owned.
Government NRM policy profoundly influences the way in which private organizations and
individuals can utilize their natural resources and carry out their programmes and activities.

3.2 What is Governance?
The World Bank defines governance is the exercise of political authority and the legal use of
institutional resources to manage society’s problems and affairs (World Bank, 1998).
Governance has also been used to describe the proper functioning of institutions and their
acceptance by the public. This definition considers, amongst others; the capacity of the
government to effectively formulate and implement sound policies and the respect of citizens
and the state of the institutions that govern economic and social interactions among them.
Institutions refers generally to the set of instruments through which people, living in a state
and believing in common core values, govern themselves and includes policy, laws, rules and
regulations as well as custom. Governance refers to the processes through which these
institutions are implemented. Governance invariably relies on interaction between the state,
civil society and the private sector, although the relative roles of these sectors differ depending
on the priorities and values of a given social system.
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NRM governance refers to the set of regulatory processes, mechanisms and organizations through
which political actors influence NRM actions and outcomes. Governance is not the sole
purview of the state through government, but rather emerges from the interactions of many
actors, including community organizations, civil society organizations, the private sector and
businesses, but also “international” and “transnational” institutions. It can be formally
institutionalized or expressed through subtle norms of interaction or even more indirectly by
influencing the agendas and shaping the contexts in which actors contest decisions and
determine access to resources. Governance involves the structures and processes by which
societies share power, shapes individual and collective actions. NRM governance requires
stake holders participatory processes at different levels, which facilitate broad community
participation to devise locally appropriate rules, sanctions, and conflict resolution processes.
NRM governance, therefore, means creating conditions, structures, processes and institutions
for social coordination and collective action by which people in societies make decisions
and share power, providing a vision and direction for sustainability.
From a policy point of view, NRM is the management of land, water, soil, plants and animals,
to provide a satisfactory amount and mix of social values (consumptive and non-consumptive)
for people living, while protecting these values and use options for future generations. A
natural resource management policy specifies certain principles regarding the use of a society’s
natural resources which it is felt, will contribute to the achievement of some of the objectives
of that society. A NRM policy provides orientation for the choice and execution of activities
which affect natural resources both publicly and privately owned. Government NRM policy
profoundly influences the way in which private organizations and individuals can utilize their
natural resources and carry out their programmes and activities.

3.3 What is Policy ?
Policy provides rules by which individuals or groups of individuals in a society are expected
to wisely use the physical environment within society’s beliefs, values, and ideas. Some of
the rules may restrict individuals’ values or provide incentives to modify their beliefs for the
greater good. For example, to promote sustainable use of the rangelands (physical
environment) a cattle owner may find rules in a policy restricting him/her from overstocking
(rule of behaviour) although his/her desire to show that he/she is an important person in the
community (value?) is that he/she should have a lot of cattle. Policies are important to guide
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behaviour based on competing beliefs, values and ideas among individuals in society on one
hand, and the principles of sustainable development on the other. By allowing each individual
to have only a limited number of heads of cattle, the pasture can be shared, and overgrazing
of the pasture is avoided. Policy is composed of goals and methods adopted by governments
in order to influence certain outcomes - economic, environmental, political, etc. Generally,
policy implies state-specific interventions such as, water policy, environmental policy, research
policy, land reform policy, irrigation policy, or wildlife policy. It could be in the form of
written or spoken statements aimed at solving particular problems. Policy should be
differentiated from law. Policy is a deliberate plan of action to guide decisions and achieve
rational outcomes. It may apply to government, private sector organizations, groups and
individuals; and may include presidential/ executive orders, corporate policies and
parliamentary rules. While law, e.g. a law requiring payment of taxes on the use of a natural
resource or on pollution due to the activities of a private entity compels or prohibits certain
actions or behaviour, policy merely guides actions towards the most desirable outcome(s). It
should, however, be noted that laws and policies must not necessarily be both compatible
and synergetic. Other categorizations of policy also exist, such as distributive and constituent
policies. Distributive policies extend goods and services (as well as their costs) to members
of an organization. Examples are government policies that impact spending on environmental
welfare, public education, roads and public safety. Constituent policies are those that create
executive power entities or deal with laws. They also deal with fiscal issues in some
circumstances.

3.4 Governance and Community Institutions for Natural Resources
Management
NRM policy formulation and implementation is strengthening of the institutions of governance
that translate policy into action at different levels, particularly at the local level where
management actions take place. One big area of NRM policy concerns decentralized
governance and devolution of NRM responsibilities to lower levels of governments. Most
governments in the region have devolved some levels of authority over some natural resources
to some local authorities. NRM practitioners are advocating for the devolution of greater
authority or control over these resources to local communities. Effective environmental
management driven by local initiatives and participation should provide the key to reducing
rural poverty, as well as conserving the natural resource base
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There has been a growing backlash against top-down approaches to environmental
management throughout the world because of the tendency to prioritise and solely appreciate
professional and scientific ‘expert’ knowledge. This lends the approach a potentially exclusive
and paternalistic nature, which can be alienating to local people and their internal resource
management schemes. As such, there has been a growing acceptance of bottom-up
approaches that both characteristically appreciate and incorporate local people and their
local knowledge, skills, needs and experiences.

3.5 Characteristics of NRM Governance
The governance has some attributes that are frequently considered to be part of “good”
governance: participation, representation, deliberation, accountability, empowerment, social
justice, and organizational features such as being multi-layered and polycentric.
Characteristics of Good Governance and their Meaning
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3.6 Participatory Governance in NRM
In recent years, there have been significant shifts in the paradigms of NRM from centralized
top-down approaches to more decentralized, participatory and community based Natural
Resources Management, adaptive or collaborative management approaches. These are often
promoted as a multi-stakeholder partnership between local communities and government
structures. It is essentially based on the devolution of responsibilities, authority and rights for
environmental governance from central government or higher units to local communities or
lower government structures. With recent decentralization efforts and the mainstreaming of
participatory approaches in policy and development, considerable attention is now given to
devolving decision-making to the lowest level, and to refining participatory techniques by
creating more inclusive spaces for hearing the voices of all. However, there is concern that
despite decentralization policy, it is only limited to the extent that policy makers seek the
participation of local stakeholders in designing and formulating NRM policies. Yet, it is
recognized that rural communities and local stakeholders would be more likely to see policies
as addressing their own needs and constraints and more likely to implement them, if they had
participated in their formulation. Participatory Governance focuses on deepening democratic
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engagement through the participation of citizens in the processes of governance and policymaking with the state. The idea is that citizens should play a more direct role in public
decision-making or at least engage more deeply with political issues. Government officials
and the state should also be responsive to this kind of engagement. Recent decentralisation
efforts in many African countries have shown promising improvement in the participation of
local people and other stakeholders in the policy decision making process. However, to be
effective, decentralisation must be based on effective and sustainable local institutions for
engaging local communities directly in the articulation of their policy needs, and in the analysis,
design and implementation of policies and innovations.

Source: Adapted from Swanson and Bhadwal (2009)
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Participatory or responsive governance is based on the following seven tools
i) Integrated and forward-looking analysis: By identifying key factors that affect policy
performance and identifying scenarios for how these factors might evolve in the future,
policies can be made robust to a range of anticipated conditions, and indicators developed
to help trigger important policy adjustments when needed.
ii) Multi-stakeholder deliberation: A collective and collaborative public effort to examine
an issue from different points of view prior to taking a decision. Deliberative processes
strengthen policy design by building recognition of common values, shared commitment
and emerging issues, and by providing a comprehensive understanding of causal
relationships;
iii) Automatic policy adjustment: Some of the inherent variability in socioeconomic and
ecological conditions can be anticipated, and monitoring of key indicators can help trigger
important policy adjustments to keep the policy functioning well;
iv) Enabling self-organization and social networking: Ensuring that policies do not
undermine existing social capital; creating forums that enable social networking; facilitating
the sharing of good practices and removing barriers to self-organization all strengthen the
ability of stakeholders to respond to unanticipated events in a variety of innovative ways;
v) Decentralization of decision-making: Decentralizing authority and responsibility for
decision-making to the lowest effective and accountable unit of governance, whether
existing or newly created, can increase the capacity of a policy to perform successfully
when confronted with unforeseen events;
vi) Promoting variation: Given the complexity of most policy settings, implementing a variety
of policies to address the same issue increases the likelihood of achieving desired outcomes.
Diversity of responses also forms a common risk-management approach, facilitating the
ability to perform efficiently in the face of unanticipated conditions;
vii) Formal policy review and continuous learning: Regular review, even when the policy
is performing well, and the use of well-designed pilots throughout the life of the policy to
test assumptions related to performance, can help address emerging issues and trigger
important policy adjustments.

Odisha State Open University

61

Rural Development

Natural resource governance refers to the norms, institutions and processes that determine
how power and responsibilities over natural resources are exercised, how decisions are
taken, and how citizens–women, men, indigenous peoples and local communities – participate
in and benefit from the management of natural resources
Why a focus on natural resource governance?
The effectiveness and equity of governance processes critically determine both the extent to
which ecosystems contribute to human wellbeing and the long-term prospects for successful
conservation of nature. Securing rights and sharing power and responsibilities through
strengthened natural resource governance benefits both people and biodiversity. Thus,
governance is a necessary foundation for a just world that values and conserves nature and
contributes to the achievement of global sustainable development goals.

3.7 IUCN Natural Resource Governance Framework
The Natural Resource Governance Framework (NRGF) is an IUCN (International Union
for Conservation of Natural Resources) initiative created for the purpose of providing a
robust, inclusive, and credible approach to assessing and strengthening natural resource
governance, at multiple levels and in diverse contexts. The overarching goal of NRGF is
to: set standards and guidance for decision-makers at all levels to make better and
more just decisions on the use of natural resources and the distribution of nature’s
benefits, following good governance principles, such that improved governance will
enhance the contributions of ecosystems and biodiversity to equity and sustainability.
The NRGF is hosted by the IUCN Commission on Environmental, Economic and Social
Policy (CEESP), working in close collaboration with the IUCN Secretariat and partners
across the Union.

3.8 Decentralising Governance of Natural Resources in India
‘Decentralisation’ of governance refers to the process of transferring decision-making powers
to lower, more localised levels. The more decentralisation of the governance of natural
resources is desirable both in itself, as it increases the democratisation of governance, and
because it leads to more efficient, sustainable and equitable outcomes. Efforts to decentralise
the management and governance of natural resources in India have taken different trajectories.
One form of decentralisation is ‘administrative’, through partnerships between line
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departments and user groups set up around a particular resource. Such initiatives are found
in forest management, canal irrigation, tank irrigation and watershed development. They
operate under various labels, such as ‘joint management’, ‘co-management’ or ‘participatory
development’. The alternative form of decentralisation is ‘political’ or broad-based devolution
of all developmental and natural resource-related governance. This was attempted through
the Panchayati Raj system (a three-tier system of self-governance) that was introduced after
the 73rd amendment to the constitution was passed in 1992. A third form of decentralisation
initiatives is a ‘bottom-up’ one, wherein several community-level and civil society actors
have set up systems of community management of natural resources at the village-level on
their own. In pockets of the country, there are also some traditional systems, such as cascades
of irrigation tanks.
In short, the approaches to decentralised governance of natural resources (DGNR) in India
may be categorised into three types:
•

State-initiated partnerships, including Joint Forest Management (JFM), Participatory
(canal) Irrigation Management (PIM), participatory tank irrigation management, and
participatory watershed development (WD).

• State-initiated devolution (essentially under Panchayati Raj).
• Civil society-initiated approaches, which include traditional resource management systems,
fresh efforts initiated by local communities, and efforts initiated by
nongovernmentalorganisations (NGOs).

3.8.1 State-initiated partnership approaches
Joint forest management (generally termed JFM) is a strategy under which the Forest
Department and the village community enter into an agreement to jointly protect and manage
forest lands adjoining villages and to share responsibilities and benefits. The village community
is represented through an institution specifically formed for the purpose, which may be called
Forest Protection Committee (FPC) or some similar term. The idea of JFM originated through
experiments in Bengal in the early 1970s where forest officials offered to share part of the
produce of the forest plantations that were not growing because of heavy extraction pressure
from local villagers. This joint management concept spread rapidly in southwest Bengal in
the 1980s, and also attracted enormous attention amongst scholars and funding agencies
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(especially the Ford Foundation) as a working example of people’s participation in forest
management. The major fillip came through a circular sent by the central government to all
state governments in June, 1990 asking them to initiate processes for involving people in the
management of degraded forest lands (GoI, 1990). In line with the origin of JFM, the main
motivation amongst state agencies (MoEF or Forest Departments) in adopting the concept
is not the decentralisation of resource governance or bringing about people’s participation
for its own sake. JFM has always been seen as an ‘instrument’ for addressing the problem
of continued forest degradation, as a cost-effective mechanism for reforesting degraded
lands and sustaining regenerated forests. Thus, even the landmark 1990 circular talks only
about involving people in regenerating degraded forest lands, not in managing and governing
all forest lands or all common lands.8 Another source of ‘motivation’ has been the pressure
exerted by donor and lending agencies such as the British DFID and the World Bank, who
adopted the rhetoric of people’s participation and believed that JFM provided the means
for achieving it.

3.8.2 Participatory Canal Irrigation Management
Farmer participation in canal irrigation management is being talked about in official circles at
least since the 6th Five Year Plan. The Command Area Development programme has been
issuing guidelines and exhortations since 1985 to the states to take this up on at least a pilot
basis (CAD, 1985). The National Water Policy 1987 also mentioned this, as did the
Committee on Pricing of Irrigation Water in 1992. The late 1980s and early 1990s saw
several experiments in PIM being set up, especially with Ford Foundation support, in
Maharashtra and Gujarat. The official efforts gained momentum after the Planning Commission
set up a Working Group for the Ninth Five Year Plan. Currently, several states are
experimenting with or implementing PIM. Leading these is Andhra Pradesh, which has gone
in for large-scale simultaneous creation of thousands of Water Users Associations (WUAs)
with financial support from the World Bank. By 1999, Andhra Pradesh had almost 2000
WUAs set up on canal irrigation systems. Maharashtra and Gujarat have experimented with
PIM and have a few hundred functioning WUAs in place, although the programme here
appears to have stagnated and is also moving rather slowly in Karnataka. Tamil Nadu and
Kerala began around the same time but have achieved little on the ground, while Bihar and
Haryana are not really considering serious devolution but just limited improvements in the
management of irrigation systems. The move towards PIM is largely driven by three ‘crises’:
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a financial crisis (Irrigation Departments (IDs) not being able to recover water charges and
hence not being financially viable), a technical crisis (irrigation systems are in disrepair) and
crisis of legitimacy (as faith in the irrigation system’s ability to deliver has eroded). Secondary
reasons or motivations include concerns for equitable access to water between head-enders
and tail-enders, for efficient use of available water, about environmental impacts of excess
application of water and poor drainage and for democratic decentralisation for its own sake.14
Further impetuses has come from donor agencies, such as World Bank, who have pushed
for decentralisation of some kind, mainly again in the name of efficiency/cost reduction.

3.8.3 Participatory Tank Irrigation Management
Small (approximately village-scale) irrigation tanks with command areas ranging between 10
and 1000 hectares are an important form of decentralised water management in many of the
dry parts of India, especially the three southern states of Andhra Pradesh, Tamil Nadu and
Karnataka but also other states such as Rajasthan and Bihar. There are more than 50,000
tanks in India of command area more than 40ha, most of which are several centuries old
(since most tank building activity took place prior to British rule). The older tanks had evolved
institutions of community-based management (which includes water release practices and
tank and channel maintenance), although there is significant debate as to the productive and
distributive impacts of these technologies and the associated institutions. British interventions
and post-British policies led to tank management generally becoming the responsibility of the
state in most tanks. The movement against big dams that began in the 1980s led to attention
of academics, activists and eventually policy-makers and donors being refocused on these
smaller and traditional irrigation systems. Since the 1990s, efforts have begun in some states
to transfer the control and management of these tanks back to the village communities.
Although initial efforts began in Tamil Nadu; a major push came from Andhra Pradesh in
1997 with the formation of Water Users Associations for almost 8,200 minor irrigation tanks
as a part of the World Bank-supported Andhra Pradesh Economic Restructuring Project.
Since 2000, Karnataka state has also begun a programme (again with a World Bank loan)
to rehabilitate and re-initiate community management for its minor irrigation tanks, by end of
2004 this programme had covered a few hundred of the estimated 38,000 tanks in the state.
The primary concern of these programmes is rehabilitation of these tanks, i.e., restoring their
storage potential that has declined due to siltation and irrigation potential that has declined
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due to non-maintenance of the irrigation channels. It is believed that handing over the
responsibilities of water distribution and tank maintenance to the village communities (after
an initial state-funded rehabilitation effort) will ensure productive use of the tanks in the long
run. As with other programmes, empowering village communities to manage their resources
seems to be a secondary, though explicit, objective.

3.8.4 Participatory Watershed Development
Of all the government initiated natural resource management programmes, watershed
development is perhaps the most extensive and heavily invested. What began as a set of
diverse and isolated experiments in Sukhomajri, Ralegaon Siddi and the Operations Research
Project of the Indian Council for Agricultural Research got institutionalised initially in the form
of the National Watershed Development Programme for Rainfed Areas in 1990. Following the
Hanumantha Rao Committee’s review in 1994 and the formulation of Common Guidelines ,
the period 1995-2001 saw the implementation of the first generation projects under these
guidelines on a very wide scale. The guidelines for programmes supported by the Ministry of
Rural Development were revised in 2001 and again in 2003 (Hariyali Guidelines). The Ministry
of Agriculture’s programmes operate under the WARASA guidelines.
The country has made massive investments in this approach. By the end of the 8th five-year
Plan an area of 4.23 million ha in about 2554 watersheds had been treated and developed
at an expenditure of Rs. 968 crores. In the 9th Plan period, an outlay of Rs. 1,020 crores
was provided to treat 2.25 million ha. Overall, including funds from bilateral, multi-lateral
and private foreign donors as well as national funds, it is estimated that Rs. 2,400 crores
(about 500 million US$) have been spent annually since the mid-1990s on watershed
development in the country. Even more ambitious plans have been made for the future-the
government has set a target of treating 63 million hectares with Rs. 76,000 crores over the
next 25 years. The motivation behind and hence form of watershed development (WD)
programmes has evolved over time. Originally seen as strictly technical soil and water
conservation programmes meant to prevent agricultural land degradation, the concept of
WD has now evolved into an integrated strategy for stabilising rural livelihoods in dry and
semi-arid regions. Simultaneously, it has been increasingly acknowledged that participation
of local communities in WD is crucial to its successful implementation. But for most of the
implementing agencies, participation is clearly an instrument for improving implementation
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quality and ensuring maintenance of assets created. Thus, participation means “persuading
communities to accept whatever is being proposed to them”. Those who see “participation
as a fundamental right of the communities and a means to empower them” are in an extreme
minority, mostly from the NGO sector. Summarising the institutional design and implementation
of WD programmes in brief is very difficult, because there is enormous diversity of programmes,
formats and implementers. Substantial central funding flows from two different ministries
(Rural Development and Agriculture) alongside direct funding by donors of state watershed
departments, and significant direct funding to and implementation by NGOs. Recently, NGOs
have also started participating in departmentally implemented programmes (e.g., the Sujala
programme in Karnataka).

3.9 PESA : Special case of Scheduled Areas
The Panchayats (Extension to Scheduled Areas) Act, 1996 (hereinafter PESA, also called
Central PESA or the Tribal Self Rule Law) is a central Act that attempts to increase the
power of the Panchayat Raj institutions, particularly the Gram Sabha (the voters’ general
body at the village-level), in tribal areas. It seeks to give wide-ranging powers to the Gram
Sabha on matters relating to development planning, management of natural resources and
adjudication of disputes in accordance with prevalent traditions and customs. The Act is
applicable to Schedule Areas, which are those areas of tribal concentration that have been
declared by the Presidential Order on Scheduled Area under Article 244 of the Indian
Constitution. PESA requires the states having Scheduled Areas28 to amend their respective
Panchayat Acts and all other legislation to conform to the letter and spirit of PESA within one
year. This significant legislation was expected to have far reaching consequences in the social,
economic and cultural life of tribal people in Scheduled Areas, and increase their control
over their local natural resources. In the context of natural resources, PESA specifically
grants the Gram Sabha control over prospecting of minor minerals, planning and management
of water bodies, management of minor forest produce, and alienation of land (including the
power to restore land any alienated land of a Scheduled Tribe). These appear to be substantial
rights, at least on paper. In practice, however, the benefits of PESA have not materialised at
all. In a detailed analysis of the operationalisation of PESA in four states, shows how the
intent of PESA has been stymied by the states through exploitation of loopholes, omissions,
reinterpretation, temporising and ambiguity in the rules or orders that they have passed in
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response to PESA. In the context of water resources, there is no statutory definition of what
constitutes the ‘minor water bodies’ mentioned in PESA, and the states have left matters
undefined as well. They have vaguely vested the powers at multiple levels (village or block
or both), using wording such as ‘as may be prescribed [through further orders]’, orders
which have not been forthcoming even eight years after the enactment of PESA. Given that
the partnership-based programmes mentioned earlier involve setting up committees (user
groups) for the management of minor irrigation tanks and other water bodies (such as check
dams created through watershed development), there is a clear clash between the power of
these committees and the Gram Sabha/Gram Panchayat.
In the case of land acquisition, PESA mandates that there should be consultation before land
Acquisition for development projects and before resettling or rehabilitating persons affected
by such projects. The term ‘consultation’, as against ‘consent’, immediately dilutes the power
of this provision. Further, the states have again left its operationalisation vague by specifying
multiple levels at which such consultation should take place or saying ‘as may be prescribed’.
In the case land alienation, which is considered to be of enormous significance in the case of
tribal areas, the states have again made the procedures subservient to the powers already
conferred by other legislation to various authorities, such as the Collector, or other existing
laws. PESA recognises the forests and forest produce are critical components of tribal
livelihoods, and it makes a radical provision of granting ‘ownership of minor forest produce
(MFP)’ to the Gram Sabha in the Scheduled Area. But again, the provision has been rendered
ineffective by the state governments either by leaving ambiguity about which forests the
rights are to be exercised in, or making the provision subservient to the JFM rules or other
MFP-related rules and legislations, or completely ignoring the provision (as is the case in
Madhya Pradesh). Even at the central level, the MoEF has undermined the provisions by
excluding bamboo and cane from the definition of “MFP”. Similarly, the contradictions between
existing provisions (such as granting of ownership rights to the Girijan Cooperative
Corporation in Andhra Pradesh) and PESA have not been ironed out. “The revised JFM
guidelines do not even mention PESA indicating the low importance given (by MoEF) to its
provisions and their potential bearing on the JFM framework in Schedule V areas.... PESA
co-exists with totally contrary legislation such as the Land Acquisition, Wild Life Protection,
Forest Conservation and the Indian Forest (1927) Acts with no clarity about which is to
prevail over the others”. In short, all the provisions of PESA related to natural resource
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governance are rendered ineffective on the ground due to the foot-dragging or inattention on
the part of the state governments. It should be noted that neither the 73rd Amendment nor
PESA are applicable to the states of Mizoram, Nagaland and Meghalaya, nor the hill areas
of Manipur. As tribal majority states with strong and distinct traditions of local self-governance,
these states have been given special treatment in the Indian Constitution and in subsequent
laws relating to governance. Most states in turn are sub-divided into Autonomous District
Councils, each of which typically has far more autonomy than the typical Zilla Parishad in
other states operating under PR acts. Similarly, the village councils are known to have much
more autonomy than Gram Panchayats, even administering justice, often as per customary
law. In many cases, the powers of the Autonomous District Councils extend to all non-RF
forest lands. But there is enormous variation and confusion as to the extent and location of
such non-RF lands, and also variation in the kind of power exercised. In many cases, control
vests with local chieftains or clans, not with a democratically elected local council. For instance,
in Nagaland, 80% of the forest land is in private hands.
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3.10 Different Policies of Government of India to Manage Natural Resources
3.10.1 National Water Policy, 2012
Water is scarce natural resource which is fundamental to life, livelihood, food security and
sustainable development. India has more than 18 % of the world’s population, but has only
4% of world’s renewable water resources and 2.4% of world’s land area. There are further
limits on utilizable quantities of water owing to uneven distribution over time and space. In
addition, there are challenges of frequent floods and droughts in one or the other part of the
country. With a growing population and rising needs of a fast developing nation as well as the
given indications of the impact of climate change, availability of utilizable water will be under
further strain in future with the possibility of deepening water conflicts among different user
groups. Low consciousness about the scarcity of water and its life sustaining and economic
value results in its mismanagement, wastage, and inefficient use, as also pollution and reduction
of flows below minimum ecological needs. In addition, there are inequities in distribution and
lack of a unified perspective in planning, management and use of water resources. The
objective of the National Water Policy is to take cognizance of the existing situation, to
propose a framework for creation of a system of laws and institutions and for a plan of
action with a unified national perspective.
The present scenario of water resources and their management in India has given rise to
several concerns, important amongst them are;
(i) Large parts of India have already become water stressed. Rapid growth in demand for
water due to population growth, urbanization and changing lifestyle pose serious
challenges to water security.
(ii) Issues related to water governance have not been addressed adequately. Mismanagement
of water resources has led to a critical situation in many parts of the country.
(iii) There is wide temporal and spatial variation in availability of water, which may increase
substantially due to a combination of climate change, causing deepening of water crisis
and incidences of water related disasters, i.e., floods, increased erosion and increased
frequency of droughts, etc.
(iv) Climate change may also increase the sea levels. This may lead to salinity intrusion in
ground water aquifers / surface waters and increased coastal inundation in coastal regions,
adversely impacting habitations, agriculture and industry in such regions.
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(v) Access to safe water for drinking and other domestic needs still continues to be a
problem in many areas. Skewed availability of water between different regions and
different people in the same region and also the intermittent and unreliable water supply
system has the potential of causing social unrest.
(vi) Groundwater, though part of hydrological cycle and a community resource, is still perceived
as an individual property and is exploited inequitably and without any consideration to
its sustainability leading to its over-exploitation in several areas.
(vii) Water resources projects, though multi-disciplinary with multiple stakeholders, are being
planned and implemented in a fragmented manner without giving due consideration to
optimum utilization, environment sustainability and holistic benefit to the people.
(viii) Inter-regional, inter-State, intra-State, as also inter-sectoral disputes in sharing of water,
strain relationships and hamper the optimal utilization of water through scientific planning
on basin/sub-basin basis.
(ix) Grossly inadequate maintenance of existing irrigation infrastructure has resulted in wastage
and under-utilization of available resources. There is a widening gap between irrigation
potential created and utilized.
(x) Natural water bodies and drainage channels are being encroached upon, and diverted
for other purposes. Groundwater recharge zones are often blocked.
(xi) Growing pollution of water sources, especially through industrial effluents, is affecting
the availability of safe water besides causing environmental and health hazards. In many
parts of the country, large stretches of rivers are both heavily polluted and devoid of
flows to support aquatic ecology, cultural needs and aesthetics.
(xii) Access to water for sanitation and hygiene is an even more serious problem. Inadequate
sanitation and lack of sewage treatment are polluting the water sources.
(xiii) Low consciousness about the overall scarcity and economic value of water results in its
wastage and inefficient use.
(xiv) The lack of adequate trained personnel for scientific planning, utilizing modern techniques
and analytical capabilities incorporating information technology constrains good water
management.
(xv) A holistic and inter-disciplinary approach at water related problems is missing.
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(xvi) The public agencies in charge of taking water related decisions tend to take these on
their own without consultation with stakeholders, often resulting in poor and unreliable
service characterized by inequities of various kinds.
(xvii) Characteristics of catchment areas of streams, rivers and recharge zones of aquifers
are changing as a consequence of land use and land cover changes, affecting water
resource availability and quality.
Public policies on water resources need to be governed by certain basic principles, so that
there is some commonality in approaches in dealing with planning, development and
management of water resources. These basic principles are:
(i) Planning, development and management of water resources need to be governed by
common integrated perspective considering local, regional, State and national context,
having an environmentally sound basis, keeping in view the human, social and economic
needs.
(ii) Principle of equity and social justice must inform use and allocation of water.
(iii) Good governance through transparent informed decision making is crucial to the
objectives of equity, social justice and sustainability. Meaningful intensive participation,
transparency and accountability should guide decision making and regulation of water
resources.
(iv) Water needs to be managed as a common pool community resource held, by the state,
under public trust doctrine to achieve food security, support livelihood, and ensure
equitable and sustainable development for all.
(v) Water is essential for sustenance of eco-system, and therefore, minimum ecological
needs should be given due consideration.
(vi) Safe Water for drinking and sanitation should be considered as pre-emptive needs,
followed by high priority allocation for other basic domestic needs (including needs of
animals), achieving food security, supporting sustenance agriculture and minimum ecosystem needs. Available water, after meeting the above needs, should be allocated in a
manner to promote its conservation and efficient use.
(vii) All the elements of the water cycle, i.e., evapo-transpiration, precipitation, runoff, river,
lakes, soil moisture, and ground water, sea, etc., are interdependent and the basic
hydrological unit is the river basin, which should be considered as the basic hydrological
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unit for planning. (viii) Given the limits on enhancing the availability of utilizable water
resources and increased variability in supplies due to climate change, meeting the future
needs will depend more on demand management, and hence, this needs to be given
priority, especially through (a) evolving an agricultural system which economizes on
water use and maximizes value from water, and (b) bringing in maximum efficiency in
use of water and avoiding wastages.
(ix) Water quality and quantity are interlinked and need to be managed in an integrated
manner, consistent with broader environmental management approaches inter-alia
including the use of economic incentives and penalties to reduce pollution and wastage.
(x) The impact of climate change on water resources availability must be factored into water
management related decisions. Water using activities need to be regulated keeping in
mind the local geo climatic and hydrological situation.
Water Framework Law
There is a need to evolve a National Framework Law as an umbrella statement of general
principles governing the exercise of legislative and/or executive (or devolved) powers by the
Centre, the States and the local governing bodies. This should lead the way for essential
legislation on water governance in every State of the Union and devolution of necessary
authority to the lower tiers of government to deal with the local water situation. Such a
framework law must recognize water not only as a scarce resource but also as a sustainer of
life and ecology. Therefore, water, particularly, groundwater, needs to be managed as a
community resource held, by the state, under public trust doctrine to achieve food security,
livelihood, and equitable and sustainable development for all. Existing Acts may have to be
modified accordingly. There is a need for comprehensive legislation for optimum development
of inter-State rivers and river valleys to facilitate inter-State coordination ensuring scientific
planning of land and water resources taking basin/sub-basin as unit with unified perspectives
of water in all its forms (including precipitation, soil moisture, ground and surface water) and
ensuring holistic and balanced development of both the catchment and the command areas.
Such legislation needs, inter alia, to deal with and enable establishment of basin authorities,
comprising party States, with appropriate powers to plan, manage and regulate utilization of
water resource in the basins.
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Uses of Water
Water is required for domestic, agricultural, hydro-power, thermal power, navigation,
recreation, etc. Utilization in all these diverse uses of water should be optimized and an
awareness of water as a scarce resource should be fostered. The Centre, the States and the
local bodies (governance institutions) must ensure access to a minimum quantity of potable
water for essential health and hygiene to all its citizens, available within easy reach of the
household. Ecological needs of the river should be determined, through scientific study,
recognizing that the natural river flows are characterized by low or no flows, small floods
(freshets), large floods, etc., and should accommodate developmental needs. A portion of
river flows should be kept aside to meet ecological needs ensuring that the low and high flow
releases are proportional to the natural flow regime, including base flow contribution in the
low flow season through regulated ground water use. Rivers and other water bodies should
be considered for development for navigation as far as possible and all multipurpose projects
over water bodies should keep navigation in mind right from the planning stage. In the water
rich eastern and north eastern regions of India, the water use infrastructure is weak and
needs to be strengthened in the interest of food security. Community should be sensitized
and encouraged to adapt first to utilization of water as per local availability of waters, before
providing water through long distance transfer. Community based water management should
be institutionalized and strengthened.
Adaptation to Climate Change
Climate change is likely to increase the variability of water resources affecting human health
and livelihoods. Therefore, special impetus should be given towards mitigation at micro level
by enhancing the capabilities of community to adopt climate resilient technological options.
The anticipated increase in variability in availability of water because of climate change should
be dealt with by increasing water storage in its various forms, namely, soil moisture, ponds,
ground water, small and large reservoirs and their combination. States should be incentivized
to increase water storage capacity, which inter-alia should include revival of traditional water
harvesting structures and water bodies. The adaptation strategies could also include better
demand management, particularly, through adoption of compatible agricultural strategies
and cropping patterns and improved water application methods, such as land leveling and/
or drip / sprinkler irrigation as they enhance the water use efficiency, as also, the capability
for dealing with increased variability because of climate change. Similarly, industrial processes
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should be made more water efficient. Stakeholder participation in land-soil-water management
with scientific inputs from local research and academic institutions for evolving different
agricultural strategies, reducing soil erosion and improving soil fertility should be promoted.
The specific problems of hilly areas like sudden run off, weak water holding capacity of soil,
erosion and sediment transport and recharging of hill slope aquifers should be adequately
addressed. Planning and management of water resources structures, such as, dams, flood
embankments, tidal embankments, etc., should incorporate coping strategies for possible
climate changes. The acceptability criteria in regard to new water resources projects need to
be re-worked in view of the likely climate changes.
Enhancing Water Available for Use
The availability of water resources and its use by various sectors in various basin and States
in the country need to be assessed scientifically and reviewed at periodic intervals, say, every
five years. The trends in water availability due to various factors including climate change
must be assessed and accounted for during water resources planning. The availability of
water is limited but the demand of water is increasing rapidly due to growing population,
rapid urbanization, rapid industrialization and economic development. Therefore, availability
of water for utilization needs to be augmented to meet increasing demands of water. Direct
use of rainfall, desalination and avoidance of inadvertent evapo-transpiration are the new
additional strategies for augmenting utilizable water resources. There is a need to map the
aquifers to know the quantum and quality of ground water resources (replenishable as well
as non-replenishable) in the country. This process should be fully participatory involving
local communities. This may be periodically updated. Declining ground water levels in overexploited areas need to be arrested by introducing improved technologies of water use,
incentivizing efficient water use and encouraging community based management of aquifers.
In addition, where necessary, artificial recharging projects should be undertaken so that
extraction is less than the recharge. This would allow the aquifers to provide base flows to
the surface system, and maintain ecology. Inter-basin transfers are not merely for increasing
production but also for meeting basic human need and achieving equity and social justice.
Inter-basin transfers of water should be considered on the basis of merits of each case after
evaluating the environmental, economic and social impacts of such transfers. Integrated
Watershed development activities with groundwater perspectives need to be taken in a
comprehensive manner to increase soil moisture, reduce sediment yield and increase overall
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land and water productivity. To the extent possible, existing programs like MGNREGA may
be used by farmers to harvest rain water using farm ponds and other soil and water
conservation measures.
Demand Management and Water Use Efficiency
A system to evolve benchmarks for water uses for different purposes, i.e., water footprints,
and water auditing should be developed to promote and incentivize efficient use of water.
The ‘project’ and the ‘basin’ water use efficiencies need to be improved through continuous
water balance and water accounting studies. An institutional arrangement for promotion,
regulation and evolving mechanisms for efficient use of water at basin/sub-basin level will be
established for this purpose at the national level. The project appraisal and environment
impact assessment for water uses, particularly for industrial projects, should, inter-alia, include
the analysis of the water footprints for the use. Recycle and reuse of water, including return
flows, should be the general norm. Project financing should be structured to incentivize
efficient & economic use of water and facilitate early completion of ongoing projects. Water
saving in irrigation use is of paramount importance. Methods like aligning cropping pattern
with natural resource endowments, micro irrigation (drip, sprinkler, etc.), automated irrigation
operation, evaporation-transpiration reduction, etc., should be encouraged and incentivized.
Recycling of canal seepage water through conjunctive ground water use may also be
considered. Use of very small local level irrigation through small bunds, field ponds, agricultural
and engineering methods and practices for watershed development, etc., need to be
encouraged. However, their externalities, both positive and negative, like reduction of
sediments and reduction of water availability, downstream, may be kept in view. There
should be concurrent mechanism involving users for monitoring if the water use pattern is
causing problems like unacceptable depletion or building up of ground waters, salinity,
alkalinity or similar quality problems, etc., with a view to planning appropriate interventions.
Water Pricing
Pricing of water should ensure its efficient use and reward conservation. Equitable access to
water for all and its fair pricing, for drinking and other uses such as sanitation, agricultural
and industrial, should be arrived at through independent statutory Water Regulatory Authority,
set up by each State, after wide ranging consultation with all stakeholders. In order to meet
equity, efficiency and economic principles, the water charges should preferably / as a rule be
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determined on volumetric basis. Such charges should be reviewed periodically. Recycle and
reuse of water, after treatment to specified standards, should also be incentivized through a
properly planned tariff system. The principle of differential pricing may be retained for the
pre-emptive uses of water for drinking and sanitation; and high priority allocation for ensuring
food security and supporting livelihood for the poor. Available water, after meeting the above
needs, should increasingly be subjected to allocation and pricing on economic principles so
that water is not wasted in unnecessary uses and could be utilized more gainfully. Water
Users Associations (WUAs) should be given statutory powers to collect and retain a portion
of water charges, manage the volumetric quantum of water allotted to them and maintain the
distribution system in their jurisdiction. WUAs should be given the freedom to fix rates subject
to floor rates determined by WRAs. The over-drawal of groundwater should be minimized
by regulating the use of electricity for its extraction. Separate electric feeders for pumping
ground water for agricultural use should be considered. 8.
Conservation of River Corridors, Water Bodies and Infrastructure
1. Conservation of rivers, river corridors, water bodies and infrastructure should be
undertaken in a scientifically planned manner through community participation. The storage
capacities of water bodies and water courses and/or associated wetlands, the flood plains,
ecological buffer and areas required for specific aesthetic recreational and/or social needs
may be managed to the extent possible in an integrated manner to balance the flooding,
environment and social issues as per prevalent laws through planned development of
urban areas, in particular.
2. Encroachments and diversion of water bodies (like rivers, lakes, tanks, ponds, etc.) and
drainage channels (irrigated area as well as urban area drainage) must not be allowed,
and wherever it has taken place, it should be restored to the extent feasible and maintained
properly. 3. Urban settlements, encroachments and any developmental activities in the
protected upstream areas of reservoirs/water bodies, key aquifer recharge areas that
pose a potential threat of contamination, pollution, reduced recharge and those endanger
wild and human life should be strictly regulated.
4. Environmental needs of Himalayan regions, aquatic eco-system, wet lands and embanked
flood plains need to be recognized and taken into consideration while planning.
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5. Sources of water and water bodies should not be allowed to get polluted. System of
third party periodic inspection should be evolved and stringent punitive actions be taken
against the persons responsible for pollution.
6. Quality conservation and improvements are even more important for ground waters,
since cleaning up is very difficult. It needs to be ensured that industrial effluents, local
cess pools, residues of fertilizers and chemicals, etc., do not reach the ground water.
7. The water resources infrastructure should be maintained properly to continue to get the
intended benefits. A suitable percentage of the costs of infrastructure development may
be set aside along with collected water charges, for repair and maintenance. Contract
for construction of projects should have inbuilt provision for longer periods of proper
maintenance and handing over back the infrastructure in good condition.
8. Legally empowered dam safety services need to be ensured in the States as well as at
the Centre. Appropriate safety measures, including downstream flood management, for
each dam should be undertaken on top priority.
Project Planning and Implementation
Considering the existing water stress conditions in India and the likelihood of further worsening
situation due to climate change and other factors, water resources projects should be planned
as per the efficiency benchmarks to be prescribed for various situations. Being interdisciplinary in nature, water resources projects should be planned considering social and
environmental aspects also in addition to techno-economic considerations in consultation
with project affected and beneficiary families. The integrated water resources management
with emphasis on finding reasonable and generally acceptable solutions for most of the
stakeholders should be followed for planning and management of water resources projects.
Considering the heavy economic loss due to delay in implementation of projects, all clearances,
including environmental and investment clearances, be made time bound. Concurrent
monitoring at project, State and the Central level should be undertaken for timely interventions
to avoid time and cost over-runs. All components of water resources projects should be
planned and executed in a pari-passu manner so that intended benefits start accruing
immediately and there is no gap between potential created and potential utilized. Local
governing bodies like Panchayats, Municipalities, Corporations, etc., and Water Users
Associations, wherever applicable, should be involved in planning of the projects. The unique
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needs and aspirations of the Scheduled caste and Scheduled Tribes, women and other weaker
sections of the society should be given due consideration. All water resources projects,
including hydro power projects, should be planned to the extent feasible as multi-purpose
projects with provision of storage to derive maximum benefit from available topology and
water resources.
Management of Flood & Drought
While every effort should be made to avert water related disasters like floods and droughts,
through structural and non-structural measures, emphasis should be on preparedness for
flood / drought with coping mechanisms as an option. Greater emphasis should be placed on
rehabilitation of natural drainage system. Land, soil, energy and water management with
scientific inputs from local, research and scientific institutions should be used to evolve different
agricultural strategies and improve soil and water productivity to manage droughts. Integrated
farming systems and non-agricultural developments may also be considered for livelihood
support and poverty alleviation. In order to prevent loss of land eroded by the river, which
causes permanent loss, revetments, spurs, embankments, etc., should be planned, executed,
monitored and maintained on the basis of morphological studies. This will become increasingly
more important, since climate change is likely to increase the rainfall intensity, and hence, soil
erosion. Flood forecasting is very important for flood preparedness and should be expanded
extensively across the country and modernized using real time data acquisition system and
linked to forecasting models. Efforts should be towards developing physical models for
various basin sections, which should be linked to each other and to medium range weather
forecasts to enhance lead time. Operating procedures for reservoirs should be evolved and
implemented in such a manner to have flood cushion and to reduce trapping of sediment
during flood season. These procedures should be based on sound decision support system.
Protecting all areas prone to floods and droughts may not be practicable; hence, methods
for coping with floods and droughts have to be encouraged. Frequency based flood inundation
maps should be prepared to evolve coping strategies, including preparedness to supply safe
water during and immediately after flood events. Communities need to be involved in preparing
an action plan for dealing with the flood/ drought situations. To increase preparedness for
sudden and unexpected flood related disasters, dam/embankment break studies, as also
preparation and periodic updating of emergency action plans / disaster management plans
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should be evolved after involving affected communities. In hilly reaches, glacial lake outburst
flood and landslide dam break floods studies with periodic monitoring along with
instrumentation, etc., should be carried out.
Water Supply and Sanitation
There is a need to remove the large disparity between stipulations for water supply in urban
areas and in rural areas. Efforts should be made to provide improved water supply in rural
areas with proper sewerage facilities. Least water intensive sanitation and sewerage systems
with decentralized sewage treatment plants should be incentivized. Urban and rural domestic
water supply should preferably be from surface water in conjunction with groundwater and
rainwater. Where alternate supplies are available, a source with better reliability and quality
needs to be assigned to domestic water supply. Exchange of sources between uses, giving
preference to domestic water supply should be possible. Also, reuse of urban water effluents
from kitchens and bathrooms, after primary treatment, in flush toilets should be encouraged,
ensuring no human contact. Urban domestic water systems need to collect and publish
water accounts and water audit reports indicating leakages and pilferages, which should be
reduced taking into due consideration social issues. In urban and industrial areas, rainwater
harvesting and de-salinization, wherever techno-economically feasible, should be encouraged
to increase availability of utilizable water. Implementation of rainwater harvesting should
include scientific monitoring of parameters like hydrogeology, groundwater contamination,
pollution and spring discharges. Urban water supply and sewage treatment schemes should
be integrated and executed simultaneously. Water supply bills should include sewerage
charges. Industries in water short regions may be allowed to either withdraw only the make
up water or should have an obligation to return treated effluent to a specified standard back
to the hydrologic system. Tendencies to unnecessarily use more water within the plant to
avoid treatment or to pollute ground water need to be prevented. Subsidies and incentives
should be implemented to encourage recovery of industrial pollutants and recycling / reuse,
which are otherwise capital intensive.
Institutional Arrangements
There should be a forum at the national level to deliberate upon issues relating to water and
evolve consensus, co-operation and reconciliation amongst party States. A similar mechanism
should be established within each State to amicably resolve differences in competing demands
for water amongst different users of water, as also between different parts of the State. A
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permanent Water Disputes Tribunal at the Centre should be established to resolve the disputes
expeditiously in an equitable manner. Apart from using the „good offices of the Union or the
State Governments, as the case may be, the paths of arbitration and mediation may also to
be tried in dispute resolution. Water resources projects and services should be managed
with community participation. For improved service delivery on sustainable basis, the State
Governments / urban local bodies may associate private sector in public private partnership
mode with penalties for failure, under regulatory control on prices charged and service
standards with full accountability to democratically elected local bodies. Integrated Water
Resources Management (IWRM) taking river basin / sub-basin as a unit should be the main
principle for planning, development and management of water resources. The departments /
organizations at Centre / State Governments levels should be restructured and made multidisciplinary accordingly. Appropriate institutional arrangements for each river basin should
be developed to collect and collate all data on regular basis with regard to rainfall, river
flows, area irrigated by crops and by source, utilizations for various uses by both surface and
ground water and to publish water accounts on ten daily basis every year for each river basin
with appropriate water budgets and water accounts based on the hydrologic balances. In
addition, water budgeting and water accounting should be carried out for each aquifer.
Appropriate institutional arrangements for each river basin should also be developed for
monitoring water quality in both surface and ground waters. States should be encouraged
and incentivized to undertake reforms and progressive measures for innovations, conservation
and efficient utilization of water resources. Trans-Boundary Rivers
Even while accepting the principle of basin as a unit of development, on the basis of
practicability and easy implementability, efforts should be made to enter into international
agreements with neighbouring countries on bilateral basis for exchange of hydrological data
of international rivers on near real time basis. Negotiations about sharing and management
of water of international rivers should be done on bilateral basis in consultative association
with riparian States keeping paramount the national interest. Adequate institutional
arrangements at the Center should be set up to implement international agreements.
Database & Information System
All hydrological data, other than those classified on national security consideration, should
be in public domain. However, a periodic review for further declassification of data may be
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carried out. A National Water Informatics Center should be established to collect, collate
and process hydrologic data regularly from all over the country, conduct the preliminary
processing, and maintain in open and transparent manner on a GIS platform. In view of the
likely climate change, much more data about snow and glaciers, evaporation, tidal hydrology
and hydraulics, river geometry changes, erosion, sedimentation, etc. needs to be collected.
A programme of such data collection needs to be developed and implemented. All water
related data, like rainfall, snowfall, geo-morphological, climatic, geological, surface water,
ground water, water quality, ecological, water extraction and use, irrigated area, glaciers,
etc., should be integrated with well-defined procedures and formats to ensure online updation
and transfer of data to facilitate development of database for informed decision making in
the management of water.
Research & Training Needs
Continuing research and advancement in technology shall be promoted to address issues in
the water sector in a scientific manner. Innovations in water resources sector should be
encouraged, recognized and awarded. It is necessary to give adequate grants to the States
to update technology, design practices, planning and management practices, preparation of
annual water balances and accounts for the site and basin, preparation of hydrologic balances
for water systems, benchmarking and performance evaluation. It needs to be recognized
that the field practices in the water sector in advanced countries have been revolutionized by
advances in information technology and analytical capabilities. A re-training and quality
improvement programme for water planners and managers at all levels in India, both in
private and public sectors, needs to be undertaken. An autonomous center for research in
water policy should also be established to evaluate impacts of policy decisions and to evolve
policy directives for changing scenario of water resources. To meet the need of the skilled
manpower in the water sector, regular training and academic courses in water management
should be promoted. These training and academic institutions should be regularly updated
by developing infrastructure and promoting applied research, which would help to improve
the current procedures of analysis and informed decision making in the line departments and
by the community. A national campaign for water literacy needs to be started for capacity
building of different stakeholders in the water sector.
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Implementation of National Water Policy
National Water Board should prepare a plan of action based on the National Water Policy, as
approved by the National Water Resources Council, and to regularly monitor its implementation.
The State Water Policies may need to be drafted/revised in accordance with this policy keeping
in mind the basic concerns and principles as also a unified national perspective.
(Source: National Water Policy(2012), Government of India, Ministry of Water Resources)

3.10.2 Policies to Protect Environment in India
a) Environment Protection Act, 1986
In the wake of Bhopal tragedy, the Government of India enacted the Environment (Protection)
Act, 1986 (EPA) under article 253 of the constitution. The purpose of the Act is to act as an
“umbrella” legislation designed to provide a frame work for Central government co-ordination
of the activities of various central and state authorities established under previous laws, such
as Water Act & Air Act. The potential scope of the Act is broad, with “environment” defined
to include water, air and land and the inter-relationships which exist among water, air and
land, and human beings and other living creatures, plants, micro-organisms and property.
Environment protection rules were also enacted as a corollary to this Act.
b) National Conservation Strategy and Policy Statement on Environment and
Development, 1992
The National Conservation Strategy and the Policy Statement on Environment and Development
are in response to the need for laying down the guidelines that will help to weave environmental
considerations into the fabric of our national life and of our development process. It is an
expression of India’s commitment for reorienting policies and action in unison with the
environmental perspective.
It talks about the nature and dimensions of the environmental problems, actions taken in response
to the problems and lists out priorities and strategies for action. It also views development
policies from environmental perspectives and the support policies and systems required.
c) Policy Statement for the Abatement of Pollution, 1992
The objective of this document is to integrate environmental considerations into decision-making
at all levels. To achieve this, the document lays down steps to be taken to prevent pollution at
source, encourage, develop and apply the best available practicable technical solutions.
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The Policy Statement for Abatement of Pollution, adopted in 1992 lays emphasis on pollution
prevention in place of the conventional end-of-the-pipe treatment also identified the adoption
of best available and practicable technologies as the key element for pollution prevention. The
focus of the various programmes and schemes of the Ministry and its associated organizations
related to pollution prevention and control is, therefore, on such issues such as promotion of
clean and low waste technologies, waste minimization, reuse or recycling, improvement of
water quality, environment audit, natural resource accounting, development of mass based
standards, institutional and human resource development etc. The whole issue of pollution
prevention and control is dealt with by a combination of command and control methods as well
as voluntary regulations, fiscal measures, promotion of awareness etc.
The Policy Statement for Abatement of Pollution, adopted in 1992 lays emphasis on pollution
prevention in place of the conventional end-of-the-pipe treatment also identified the adoption
of best available and practicable technologies as the key element for pollution prevention. The
focus of the various programmes and schemes of the Ministry and its associated organizations
related to pollution prevention and control is, therefore, on such issues such as promotion of
clean and low waste technologies, waste minimization, reuse or recycling, improvement of
water quality, environment audit, natural resource accounting, development of mass based
standards, institutional and human resource development etc. The whole issue of pollution
prevention and control is dealt with by a combination of command and control methods as well
as voluntary regulations, fiscal measures, promotion of awareness etc.
Programmes of the Ministry related to prevention and control of pollution are :
1. Environmental Statement (as part of Environmental Audit)
2. Environmental Statistics and Mapping
3. Development and Promotion of Cleaner Technologies
4. Adoption of Cleaner Technologies in Small Scale Industries
5. Waste Minimizing
6. Programme for improvement of Quality of Automotive Fuels (Motor Gasoline and
Diesel) for reducing Vehicular Pollution
7. Mission on Control of Vehicular Pollution from On-Road Vehicles
8. Noise Pollution
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9. Environmental Epidemiological Studies
10. Development of Standards
11. Eco Labelling

3.10.3 The National Environmental Policy 2006
A diverse developing society such as ours provides numerous challenges in the economic,
social, political, cultural, and environmental arenas. All of these coalesce in the dominant
imperative of alleviation of mass poverty, reckoned in the multiple dimensions of livelihood
security, health care, education, empowerment of the disadvantaged, and elimination of gender
disparities.
The present national policies for environmental management are contained in The National Forest
Policy,1988, the National Conservation Strategy and Policy Statement on Environment and
Development, 1992 and the Policy Statement on Abatement of Pollution, 1992. Some sector
policies such as the National Agriculture Policy, 2000; National Population Policy,2000; and
National Water Policy, 2002: have also contributed towards environmental management. All of
these policies have recognized the need for sustainable development in their specific contexts
and formulated necessary strategies to give effect to such recognition. The National Environment
Policy seeks to extend the coverage, and fill in gaps that still exist, in light of present knowledge
and accumulated experience. It does not displace, but builds on the earlier policies.
Key Environmental Challenges: Causes and Impacts
The key environmental challenges that the country faces relate to the nexus of environmental
degradation with poverty in its many dimensions, and economic growth. These challenges
are intrinsically connected with the state of environmental resources, such as land, water, air,
and their flora and fauna. The proximate drivers of environmental degradation are population
growth,
inappropriate technology and consumption choices, and poverty, leading to changes in relations
between people and ecosystems, and development activities such as intensive agriculture,
polluting industry, and unplanned urbanisation. However, these factors give rise to
environmental degradation only through deeper causal linkages, in particular, institutional
failures, resulting in lack of clarity or enforcement of rights of access and use of environmental
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resources, policies which provide disincentives for environmental conservation (and which
may have origins in the fiscal regime), market failures (which may be linked to shortcomings
in the regulatory regimes), and governance constraints. Environmental degradation is a major
causal factor in enhancing and perpetuating poverty, particularly among the rural poor, when
such degradation impacts soil fertility, quantity and quality of water, air quality, forests, wildlife
and fisheries. The dependence of the rural poor, in particular, tribal societies, on their natural
resources, especially biodiversity, is self-evident. Women in particular face greater adverse
impacts of degradation of natural resources, being directly responsible for their collection
and use, but rarely for their management. The commitment of time and effort in collection of
these resources has a direct impact on the capacity of rural women to devote time to raising
and educating children, enhancing their earning skills, or participating in gainful livelihoods.
The poor are also more vulnerable to loss of resilience in ecosystems. Large reductions in
resilience may mean that the ecosystems, on which livelihoods are based, break down,
causing distress. The loss of the environmental resource base can result in certain groups of
people being made destitute, even if overall, the economy shows strong growth. Further,
urban environmental degradation, through lack of (or inappropriate) waste treatment and
sanitation, industry and transport related pollution, adversely impacts air, water, and soil
quality, and differentially impacts the health of the urban poor. This, in turn, affects their
capability to seek and retain employment, attend school, and enhances gender inequalities,
all of which perpetuate poverty. Poverty itself can accentuate environmental degradation,
given that institutional failures persist.
For the poor, several environmental resources are complementary in production and
consumption to other commodities (e.g. water in relation to agricultural production, fuel
wood in relation to consumption of food), while a number of environmental resources are a
source of income or food (e.g. fisheries, non-timber forest produce). This is frequently a
source of cumulative causation, where poverty, gender inequalities, and environmental
degradation mutually reinforce each other. Poverty and environmental degradation are also
reinforced by, and linked to population growth, which in turn, depends on a complex interaction
of diverse causal factors and stages of development. The social and economic context of
population growth has been detailed in the National Population Policy 2000, which recognizes
stabilization of population as a necessary condition for sustainable development. Economic
growth, in its turn, bears a dichotomous relationship to environmental degradation. On the
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one hand, growth may result in “excessive” environmental degradation through use of natural
resources and generation of pollution aggravated by institutional failures. If impacts on the
environmental resource base are neglected, an incorrect picture is obtained from conventional
monetary estimates of national income. On the other hand, economic growth permits
improvement in environmental quality by making available the necessary resources for
environmental investments, and generating societal pressures for improved environmental
behaviour, and institutional and policy change. Unsustainable consumption patterns, particularly
in industrialized countries also have serious adverse impacts on the environment, both local,
and global. The global impacts are largely manifest in developing countries, and further
accentuate poverty. It is increasingly evident that poor environmental quality has adversely
affected human health. Environmental factors are estimated as being responsible in some
cases for nearly 20 percent of the burden of disease in India, and a number of environmenthealth factors are closely linked with dimensions of poverty (e.g. malnutrition, lack of access
to clean energy and water). It has been shown that interventions such as reducing indoor air
pollution, protecting sources of safe drinking water, protecting soil from contamination,
improved sanitation measures, and better public health governance, offer tremendous
opportunities in reducing the incidence of a number of critical health problems. It is also
evident that these environmental protection measures would be difficult to accomplish without
extensive awareness raising, and education, on good practices with respect to public and
private behaviour. Institutional failures, referring to unclear or insufficiently enforced rights of
access to, and use of, environmental resources, result in environmental degradation because
third parties primarily experience impacts of such degradation, without cost to the persons
responsible for the damage. Such rights, both community based and individual, are critical
institutions mediating the relationships between humans and the use of the environment.
Traditionally, village commons water sources, grazing grounds, local forests, fisheries, etc.,
have been protected by local communities from overexploitation through various norms,
which may include penalties for disallowed behaviour. These norms, may, however, be
degraded through the very process of development, including urbanization, and population
growth resulting from sharp reduction in mortality, and also through state actions which may
create conditions for the strengthening of individual over communitarian rights, and in doing
so allow market forces to press for change that has adverse environmental implications. If
such access to the community resources under weakened norms continues, the resources
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would be degraded, and the livelihoods of the community would suffer. Policy failures can
emerge from various sources, including the use of fiscal instruments, such as explicit and
implicit subsidies for the use of various resources, which provide incentives for excessive
use of natural resources. Inappropriate policy can also lead to changes in commonly managed
systems, with adverse environmental outcomes. Another major set of challenges arises from
emerging global environmental concerns such as climate change, stratospheric ozone depletion,
and biodiversity loss. The key is to operationalize the principle of common but differentiated
responsibility of countries in relation to these problems. Multilateral regimes and programmes
responding to these global environmental issues must not adversely impact the development
opportunities of developing countries. Further, the sharing of global natural resources must
proceed only on the basis of equal sharing per-capita across all countries.
Objectives of the National Environment Policy
The principal Objectives of this policy are enumerated below. These Objectives relate to
current perceptions of key environmental challenges. They may, accordingly, evolve over time:
i. Conservation of Critical Environmental Resources: To protect and conserve critical
ecological systems and resources, and invaluable natural and man-made heritage, which
are essential for life support, livelihoods, economic growth, and a broad conception of
human well-being.
ii. Intra-generational Equity: Livelihood Security for the Poor : To ensure equitable
access to environmental resources and quality for all sections of society, and in particular,
to ensure that poor communities, which are most dependent on environmental resources
for their livelihoods, are assured secure access to these resources.
iii. Inter-generational Equity : To ensure judicious use of environmental resources to
meet the needs and aspirations of the present and future generations.
iv. Integration of Environmental Concerns in Economic and Social Development:
To integrate environmental concerns into policies, plans, programmes, and projects for
economic and social development.
v. Efficiency in Environmental Resource Use : To ensure efficient use of environmental
resources in the sense of reduction in their use per unit of economic output, to minimize
adverse environmental impacts.
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vi. Environmental Governance : To apply the principles of good governance (transparency,
rationality, accountability, reduction in time and costs, participation, and regulatory
independence) to the management and regulation of use of environmental resources.
vii. Enhancement of Resources for Environmental Conservation : To ensure higher
resource flows, comprising finance, technology, management skills, traditional knowledge,
and social capital, for environmental conservation through mutually beneficial multi
stakeholder partnerships between local communities, public agencies, the academic and
research community, investors, and multilateral and bilateral development partners.
(Source: National Environment Policy, 2006, Government of India, Ministry of Environment
and Forest)
Water pollution Acts
The Water (Prevention and Control of Pollution) Act, 1974, amended 1988
This was enacted to provide for the prevention and control of water pollution, and for the
maintaining or restoring of wholesomeness of water in the country. The Central and State
Pollution Control Boards have been constituted under section 3 and 4 of the Act respectively.
The Act was amended in 1978 and 1988 to clarify certain ambiguities and to vest more
powers in Pollution Control Board. Salient items and obligations on the part of industries and
local bodies are:
To obtain prior consent to establish industry for new discharge U/S 25 of the Act. This is
mandatory for every industry/local body discharging any domestic sewage or trade effluent
into water, stream, well, sewer or on land. For this purpose, consent application has to be
filed with State Pollution Control Board (SPCB) in form XIII complete in all respects
along with prescribed consent fee.
Once after obtaining the consent to establish and installing all facilities as communicated
by the industry, the industry shall apply for consent to operate U/S 25 of the Act for which
same form XIII has to be used.
 Similar provisions of application and grant of consent exists for industries discharging the
trade/effluent waste prior to enactment of the Act [U/S 26 of the Act].
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The Water (Prevention and Control of Pollution) Cess Act, 1977, amended 1992 and 2003
This was enacted to provide for the levy and collection of a cess on water consumed by
persons operating and carrying on certain types of industrial activities. This cess is collected
with a view to augment the resources of the Central Board and the State Boards for the
prevention and control of water pollution constituted under the Water (Prevention and Control
of Pollution) Act, 1974. The Act was last amended in 2003.
Rules
1. The Water (Prevention and Control of Pollution) Rules, 1975
2. The Water (Prevention and Control of Pollution) Cess Rules, 1978
3. Central Board for the Prevention and Control of Water Pollution (Procedure for
Transaction of Business) Rules, 1975 amended 1976
Full text of all the acts, rules and notifications can be found at http://moef.nic.in/division/
water-pollution
(Source: Ministry of Environment and Forest, Government of India)
Air Pollution Act
The Air (Prevention and Control of Pollution) Act 1981, amended 1987
This is an Act to provide for the prevention, control and abatement of air pollution in the country
so as to preserve the quality of air. Central and State Boards constituted under section 3 and 4 of
Water (Prevention and Control Pollution) Act, 1974 were deemed also as Central and State
Boards for Prevention and Control of Air Pollution. The salient features of the Act are:
The Act is applicable to whole India.


U/S 19 of the Act, the State Gov. in consultation with SPCB is vested with power to
declare Air Pollution Control Area in which provisions of the Act shall be applicable.
Presently entire Uttar Pradesh has been declared pollution control area.



As per provisions in Sec. 21 (1) & (2), no person can establish or operate any industrial
plant without the previous consent of State Pollution Control Board. Every application
for consent shall be made in Form-I and shall be accompanied by prescribed fee.

Within a period of four months after the receipt of application, the Board shall complete
the formalities to either grant, or refuse consent. During the course of processing consent
application, Board may seek any information about the industry after giving notice in Form II.
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U/S 22, 22 (A) operating any industrial plant so as to cause emission of any air pollutant
in excess of standard laid down by state Board is liable for litigation by the board.
Besides providing consultation to State Government for declaring or restricting an areas
as Air Pollution Control Area, State Board is vested powers of entry and inspection,
power to take samples, power to give direction etc. : State Board may issue any direction
to any person or authority.
Rules
1. The Air (Prevention and Control of Pollution) (Union Territories) Rules, 1983
2. The Air (Prevention and Control of Pollution) Rules, 1982.
Full text of all the acts, rules and notifications can be found at http://moef.nic.in/division/
air-pollution
(Source: Ministry of Environment and Forest, Government of India)
Environment Protection
1. The Environment (Protection) Act, 1986, amended 1991
Against the backdrop of the United Nations Conference on the Human Environment held at
Stockholm in June 1972, in which India was a participant, the Central Government enacted
a legislation, ‘The Environment (Protection) Act, 1986’, with an objective for protection and
improvement of the environment and for matters connected therewith. As per this Act, the
Central Government shall have the power to take all such measures for the purpose of
protecting and improving the quality of the environment and to prevent environmental pollution.
Further, the Central Government shall have the power to give directions in writing to any
person or officer or any authority for any of the purposes of the Act, including the power to
direct the closure, prohibition or regulation of any industry, operation or process. No person
carrying on an industry, operation or process shall discharge or emit any environmental pollutant
in excess of standards prescribed by the Government. Further, persons handling with
hazardous substances shall comply with the procedural safeguards as may be prescribed by
the authorities. As per the Act where the discharge of any environmental pollutant in excess
of prescribed standard occurs, or is apprehended to occur due to any accidental or other
unforeseen act or event, the person responsible for such discharge shall be bound to prevent
or mitigate the pollutant so caused as well as intimate the fact of such occurrence to the
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concerned authorities. The Central Government or any other officer empowered by the
Central Government shall have the powers to take the samples of air, water, soil or any other
substances from any factory, premises, etc., for the purpose of analysis. For the purposes of
protecting and improving the quality of the environment and preventing and abetting
environmental pollution, standards of emission or discharge of environmental pollutants from
the industries, operations or processes are specified in Schedules 1 to 1V of the Environment
(Protection) Rules.
All the regulations can be found at http://www.moef.nic.in/division
(Source: Ministry of Environment and Forest, Government of India)
Wildlife Act
The Wildlife (Protection) Act, 1972, amended 1993, 2002 and 2006
This was enacted with the objective of effectively protecting the wild life of this country and
to control poaching, smuggling and illegal trade in wildlife and its derivatives. The Act was
amended in January 2003 and punishment and penalty for offences under the Act have been
made more stringent. It provides a powerful legal framework for prohibition of hunting,
protection and management of wildlife habitats, establishment of protected areas, regulation
and control of trade in parts and products derived from wildlife etc. Specifically, it provides
for creation of a network of Protected Areas consisting of National Parks, Wildlife Sanctuaries,
Tiger Reserves, Conservation Reserves and Community Reserves. No wild mammal, bird,
amphibian, reptile, fish, crustacean, insects, or coelenterates listed in four Schedules of the
Act can be hunted either within or outside protected areas. On conviction, the penalty for
hunting is imprisonment for a period ranging from a minimum of three to a maximum of seven
years with fines not less than 10,000 rupees. It prohibits the destruction or diversion of
wildlife and its habitat by any method unless it is for improvement or better management and
this is decided by the state government in consultation with the National and State Boards
for Wildlife. The 2006 amendment introduced a new chapter (IV B) for establishment of the
National Tiger Conservation Authority and notification of Tiger Reserves. The Wildlife Crime
Control Bureau (WCCB) was constituted vide the 2006 amendment to monitor and control
the illegal trade in wildlife products. The act provides for investigation and prosecution of
offences in a court of law by authorized officers of the forest department and police officers.
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Rules
1. Recognition of Zoo Rules, 2009
2. The National Board for Wild Life Rules, 2003
3. The Declaration of Wild Life Stock Rules, 2003
4. The Wildlife (Specified Plant Stock Declaration) Central Rules, 1995
5. The Wildlife (Specified Plants – Conditions for Possession by Licensee) Rules, 1995
6. The Wildlife (Protection) Rules, 1995
7. Recognition of Zoo Rules, 1992
8. The Wildlife (Protection) Licensing (Additional Matters for Consideration) Rules, 1983
9. The Wildlife (Stock Declaration) Central Rules, 1973
10. The Wildlife (Transaction and Taxidermy) Rules, 1973
The full texts can be found at http://moef.nic.in/division/wildlife
(Source: Ministry of Environment and Forest, Government of India)
Forest Conservation Acts
i. The Scheduled Tribes and Other Traditional Forest Dwellers (Recognition of
Forest Rights) Act, 2006
The Act seeks to recognize and vest the forest rights and occupation in forest land in forest
dwelling Scheduled Tribes and other traditional forest dwellers who have been residing in
such forests for generations but whose rights could not be recorded. The Act was notified
for operation with effect from 31.12.2007. The Scheduled Tribes and other Traditional Forest
Dwellers (Recognition of Forest Rights) Rules, 2008 for implementing the provisions of the
Act were notified on 1.1.2008. The Ministry of Tribal Affairs is to ensure that the intended
benefits of this welfare legislation flow to the eligible forest dwellers, has also issued
comprehensive guidelines to the State/UT Governments on 12.7.2012 for better
implementation of the Act.
ii. Forest (Conservation) Act, 1980, amended 1988
In order to check rapid deforestation due to forestlands being released by state governments
for agriculture, industry and other development projects (allowed under the Indian Forest
Act) the central government enacted the Forest Conservation Act in 1980 with an amendment
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in 1988. The Act made the prior approval of the federal government necessary for dereservation of reserved forests, logging and for use of forestland for non- forest purposes.
This powerful legislation has, to a large extent, curtailed the indiscriminate logging and release
of forestland for non-forestry purposes by state governments.
iii. The Indian Forest Act, 1927
The main objective of the Indian Forest Act (1927) was to secure exclusive state control
over forests to meet the demand for timber. Most of these untitled lands had traditionally
belonged to the forest dwelling communities. The Act defined state ownership, regulated its
use, and appropriated the power to substitute or extinguish customary rights. The Act facilitates
three categories of forests, namely reserved forests, Village forests and protected forests.
Reserved forests are the most protected within these categories. No rights can be acquired
in reserved forests except by succession or under a grant or contract with the government.
Felling trees, grazing cattle, removing forest products, quarrying, fishing, and hunting are
punishable with a fine or imprisonment. Although the Indian Forest Act is a federal act, many
states have enacted similar forest acts but with some modifications.
Rules
1. Forest (Conservation) Rules, 2003.
2. Forest (Conservation) Rules, 1981, amended 1992
The full texts of the rules and guidelines can be found at http://moef.nic.in/division/forestconservation
(Source: Ministry of Environment and Forest, Government of India)
Biodiversity Act
Biological Diversity Act, 2002
The Convention on Biological Diversity (CBD) was inspired by the world community’s
growing commitment to sustainable development. It represented a step forward in the
conservation of biological diversity, the sustainable use of its components, and the fair and
equitable sharing of benefits arising from the use of genetic resources. In pursuance to the
Convention on Biological Diversity (CBD), to which it was a signatory, India enacted the
Biological Diversity Act in 2002 following a widespread consultative process over a period
of eight years. The Biological Diversity Rules were notified thereafter in 2004. The Act gives
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effect to the provisions of the CBD. It also addresses access to biological resources and
associated traditional knowledge to ensure equitable sharing of benefits arising out of their
use to the country and its people. It included provisions like prohibition on transfer of Indian
genetic material outside the country without specific approval of the Indian Government;
prohibition on anyone claiming an Intellectual Property Right (IPR), such as a patent, over
biodiversity or related knowledge, without the permission of the Indian Government; regulation
of collection and use of biodiversity by Indian nationals, while exempting local communities
from such restrictions; measures for sharing the benefits from the use of biodiversity, including
the transfer of technology, monetary returns; measures for sharing the benefits from the use
of biodiversity, including the transfer of technology, monetary returns; Setting up of Biodiversity
Management Committees (BMC) at local, village and urban levels, State Biodiversity Boards
(SBB) at the state level, and a National Biodiversity Authority (NBA) etc.
Rule
Biological Diversity Rules, 2004
The full texts can be found at http://moef.nic.in/division/biodiversity
(Source: Ministry of Environment and Forest, Government of India)

3.10.4 National Green Tribunal
In 1995, the Central Government established the National Environment Tribunal (through
the National Environment Tribunal Act 1995) to provide for strict liability for damage arising
out of accidents caused from the handling of hazardous substances. The establishment of the
National Green Tribunal (NGT) by the Ministry of Environment and Forests (MoEF) was
galvanized by the Supreme Court direction to the Ministry look after the environmental
issues. The law constituting the NGT received presidential assent in June 2010, but was only
enforced by October 18 that year, through a Central Government notification. The coming
into force of the NGT Act implied an automatic repeal of two existing laws: the National
Environment Tribunal Act 1995, and the National Environment Appellate Authority Act,
1997, and, therefore, the closure of the National Environment Appellate Authority (NEAA)
— a quasi-judicial body empowered to hear appeals against the environmental approvals
granted (or not) to projects. All the cases pending before the NEAA were to be heard by the
NGT.
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National Green Tribunal Act, 2010 (No. 19 of 2010)
The National Green Tribunal has been established on 18.10.2010 under the National Green
Tribunal Act 2010 for effective and expeditious disposal of cases relating to environmental
protection and conservation of forests and other natural resources including enforcement of
any legal right relating to environment and giving relief and compensation for damages to
persons and property and for matters connected therewith or incidental thereto. It is a
specialized body equipped with the necessary expertise to handle environmental disputes
involving multi-disciplinary issues. The Tribunal shall not be bound by the procedure laid
down under the Code of Civil Procedure, 1908, but shall be guided by principles of natural
justice. The Tribunal’s dedicated jurisdiction in environmental matters shall provide speedy
environmental justice and help reduce the burden of litigation in the higher courts. The Tribunal
is mandated to make and endeavour for disposal of applications or appeals finally within 6
months of filing of the same. Initially, the NGT is proposed to be set up at five places of
sittings and will follow circuit procedure for making itself more accessible. New Delhi is the
Principal Place of Sitting of the Tribunal and Bhopal, Pune, Kolkata and Chennai shall be the
other 4 place of sitting of the Tribunal.
Full text is available at: http://moef.nic.in/rules-regulations/national-green-tribunal-ngt
(Source: Ministry of Environment and Forest, Government of India)
Animal Welfare Act
The Prevention of Cruelty to Animals Act, 1960
This was enacted in 1960 to prevent the infliction of unnecessary pain or suffering on animals
and to amend the laws relating to the prevention of cruelty to animals. After the enactment of
this Act, the Animal Board of India was formed for the promotion of animal welfare.
Rules
1. Breeding of and Experiments on Animals (Control and Supervision)Amendment Rules, 2006.
Reconstitution of Committee for the Purpose of Control and Supervision of Experiments
on Animals (CPCSEA).
2. Breeding of and Experiments onAnimals (Control and Supervision)Amendment Rules, 2005.
3. The Animal Birth Control (Dogs) Rules, 2001.
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4. The Performing Animals (Registration) Rules, 2001.
5. The Performing Animals (Registration) Amendment Rules, 2001.
6. The Prevention of Cruelty to Animals (Establishment and Regulation of Societies for
Prevention of Cruelty to Animals) Rules, 2001.
7. The Prevention of Cruelty to Animals (Slaughter House) Rules, 2001.
8. The Prevention of Cruelty to Animals (Transport of Animals on Foot) Rules, 2001.
9. The Breeding of and Experiments on animals (Control and Supervision) Amendment
Rules, 2001.
10. The Breeding of and Experiments on Animals (Control and Supervision) Rules.
11. The Experiments on Animals (controls and Supervision) (Amendment) Rules, 1998.
12. The Prevention of Cruelty (Capture of Animals) Rules, 1972.
13. The Prevention of Cruelty to Animals (Registration of Cattle Premises) Rules, 1978.
14. The Transport of Animals Rules, 1978.
15. The Transport of Animals (Amendment) Rules, 2001.
16. The Prevention of Cruelty to Animals (Application of Fines) Rules, 1978.
17. The Performing Animals Rules, 1973.
18. The Prevention of Cruelty to Animals (Licensing of Farriers) Rules, 1965.
19. The Prevention of Cruelty to Draught and Pack Animals Rules, 1965, amended 1968.
The full texts can be found at http://moef.nic.in/division/animal-welfare
(Source: Ministry of Environment and Forest, Government of India)

3.10.5 National Forest Policy, 2018
Preamble
Forests are a dynamic ecosystem consisting of plants, animals & microorganisms safeguarding
the ecological security of the nation. Forests provide the carbon neutral timber, non-timber
products like medicines, grasses, & other ecosystem services essential for the very survival
of the human beings.
The forest policies of 1894 & 1952 have stressed on the production& revenue generation
aspects of the forests where as the principal aim of National Forest Policy, 1988 was to
Odisha State Open University

97

Rural Development

ensure environmental stability and maintenance of ecological balance including atmospheric
equilibrium which are vital for sustenance of all life forms, human, animals and plants. The
1988 Policy recognized that derivation of direct economic benefits must be subordinated to
this principal aim. This policy has been instrumental in strengthening ecological security,
sustainable forest management, and participatory forest management.
As a result of the implementation of the 1988 policy prescriptions, there has been an increase in
forest and tree cover and reduction in the diversion of forest land for other land uses despite
compelling demands from the increasing population, industrialization and rapid economic
growth. However, the low quality and low productivity of our natural forests, impacts of
climate change, human-wildlife conflict, intensifying water crisis, increasing air and water
pollution and deteriorating environment have been the issues of serious concern. The increased
concerns for biodiversity conservation and the need to enhance forest ecosystem services,
through new technological advancements and the continuously declining investments in the
sector present new challenges for forest management in the country.
Hence, there was a need to revise the National Forest Policy, 1988 in order to integrate the
vision of sustainable forest management by incorporating elements of ecosystem security ,
climate change mitigation and adaptation, forest hydrology, participatory forest management,
urban forestry, robust monitoring and evaluation framework and establishment of mechanisms
to oversee multi-stakeholder convergence in forest management, while building on our rich
cultural heritage of co-existence and relying on our rich and diverse forest resources.
Goal and Objectives
The overall objective and goal of the present policy is to safeguard the ecological and livelihood
security of people, of the present and future generations, based on sustainable management
of the forests for the flow of ecosystem services Inorder. to achieve the national goal for
eco-security, the country should have a minimum of one-third of the total land area under
forest and tree cover. In the hills and mountainous regions, the aim will be to maintain twothird of the area under forest & tree cover in order to prevent soil erosion and land degradation
and also to ensure the stability of the fragile eco-systems.
The following objectives shall be guiding the National Forest Policy.
1. Maintenance of environmental stability and conservation of biodiversity through
preservation and conservation of natural forests.
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2. Reverse the degradation of forest by taking up rehabilitation without compromising its
natural profile.
3.

Improvement in livelihoods for people based on sustainable use of ecosystem services.

4. Contribute towards achieving forestry related Nationally Determined Contribution
Targets (NDC’s) of the country.
5. Checking denudation and soil erosion in the catchments of rivers and the wetlands
through integrated watershed management techniques and practices.
6. Maintenance of the health of forest vegetation and forest soils for augmenting water
supplies through recharge of underground aquifers and regulation of surface water flows.
7. Safeguard forest land by exercising strict restraint on diversion for non-forestry purposes,
and strict oversight on compliance of the conditions.
8. Increasing substantially the forest/tree cover in the country through Afforestation &
reforestation programmes, especially on all denuded and degraded forest lands and
area outside forests.
9.

Manage protected areas and other wildlife rich areas with the primary objective of
biodiversity conservation and for enriching other ecosystem services.

10. Conserve and sustainably manage mountain forests to ensure continuous flow of
ecosystem services, including watershed, biodiversity, cultural and spiritual services to
both upstream and downstream population.
11. Factor green accounting, valuation of ecosystem services and climate change concerns
adequately into the planning and management of all forests, protected areas and other
ecosystems.
12. Increase substantially the tree cover outside forests by incentivizing agro-forestry and
farm forestry, facilitating assured returns, with enabling regulations and by promoting use
of wood products.
13. Integrate climate change mitigation and adaptation measures in forest management
through the mechanism of REDD+ (Reducing Emissions from Deforestation and Forest
Degradation plus) so that the impacts of the climate change is minimised.
14. Incentivize sustainability in community managed, community owned private forests and
creating a sustained peoples’ movement for achieving these objectives.
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15. Managing and expanding green spaces in urban and peri-urban areas to enhance citizens’
wellbeing.
16. Ensure effective translation of this policy into action by establishing credible measuring,
monitoring and evaluation framework, ensuring good governance, providing
commensurate financial support and developing an implementation framework with
periodic review.
(Source: Draft National Forest Policy, 2018, Government of India, Ministry of Environment
and Climate Change, Forest Policy Division.)
Essential Principles of Forest Management :
The following essential management principles will be pursued in this policy: 1. Existing natural forests should be fully protected and their productivity improved. Adequate
measures will be taken to increase rapidly the forest cover on hill slopes, in catchment
areas of rivers, lakes and reservoirs and ocean shores and, on semi-arid, and desert tracts.
2. Productivity of the forest plantations will be increased through scientific and technological
interventions so as to encourage usage of more timber so that the dependency on other
high carbon footprint wood substitutes is reduced.
3. Management of the natural biodiversity rich forests for maximising the ecosystem services
for ecological security of the nation.
4. For conservation of flora, fauna and total biodiversity, the network of national parks,
sanctuaries, conservation reserves, community reserves, biosphere reserves and important
wildlife corridors and biodiversity heritage sites will be strengthened and extended
adequately.
5. Afforestation with suitable species will be intensified so as to cater to the needs of the
rural population for fuel wood and small timber. Further alternative sources of energy
like LPG etc., will be promoted in rural areas to reduce dependency on forests.
6. Non-Timber Forest Produce (NTFP) such as medicinal and aromatic plants, oil seeds,
resins, wild edibles, fibre, bamboo and grass etc. will be sustainably managed for improving
the income of the tribals & other forest dependent populations.
7. Promotion of trees outside forests & urban greens will be taken up on a mission mode for
attaining the national goal of bringing one third of the area under Forests & trees cover and
also for achieving the Nationally Determined Contribution (NDC’s) targets of the country.
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3.10.6 National Livestock Policy, 2013
Livestock is an integral part of India’s agricultural economy and plays a multifaceted role in
providing livelihood support to the rural population. Livestock sector apart from contributing
to national economy in general and to agricultural economy in particular, also provides
employment generation opportunities, asset creation, coping mechanism against crop failure
and social and financial security. Livestock is the main source of animal protein for the
population. It is estimated that about 70 million rural households own livestock of one species
or the other. Women constitute about 69% of workforce engaged in livestock sector. The
resource-poor small and marginal farmers and landless labourers own majority of the livestock
resources. Hence sustainable development of the livestock sector would lead to more inclusive
development and empowerment of women.
Past efforts for development of livestock sector included systematic development of organized
dairy marketing through appropriate technology and cold chain/ processing logistics by
organizing the farmers into cooperatives at village/ district/ state level duly supported by
National Dairy Development Board through programmes like Operation Flood. This has
also resulted in increased productivity of milch animals and income of farmers apart from
making available quality milk to the consumers at a reasonable price. This has also successfully
propelled the country to be the highest producer of milk in the world. Development of poultry
has been driven mainly by private sector initiatives. Efforts of Government also included
initiative for cross-breeding of non-descript cattle with exotic germplasm to improve
productivity and steps for control of animal diseases through preventive vaccination and
control measures. However, commensurate efforts for other livestock species were lacking.
Further, the challenges like comparatively lower productivity, susceptibility of cross-bred cattle
to various exotic animal diseases, shortage of feed and fodder and adverse impact on account
of climate change need to be addressed to sustain the growth in the sector.
Livestock production systems in India are mostly based on traditional knowledge, low cost
agricultural residues and agro-byproducts leading to lower productivity. There is an urgent
need to have a national policy in place, to ensure faster growth of the livestock sector,
increased productivity and creation of employment opportunities in rural areas, leading to
poverty reduction.
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Livestock sector is facing newer challenges, like increased incidence of emerging and reemerging animal diseases, vulnerability to exotic diseases, shortage of feed and fodder and
need to increase production to meet demand for animal products etc. Many of these challenges
like animal diseases, shortage of feed and fodder and dissemination of technology would require
an appropriate national strategy to address these with support of the State Governments.
Livestock species and breeds have ecological distribution and do not follow the geospecific
boundaries of the states. Therefore, sustainable livestock development requires integrated
efforts across the states with an overall national perspective. The National Livestock Policy
would facilitate better inter-state coordination in regulating the export and import of livestock
and livestock products, feed and food safety, biosecurity and conservation of indigenous
breeds, which are essential for development of livestock sector.
Major Challenges
The livestock sector in India faces the following major challenges which need to be addressed
enabling the sector to grow according to its potential: Shortage of Feed and Fodder : While the livestock population is increasing, the gap
between the requirement and availability of feed and fodder is increasing primarily due to
decreasing area under fodder cultivation and reduced availability of crop residues as fodder.
There is continuous shrinkage of common property resources leading to over grazing in the
existing grasslands. It is imperative to arrange sufficient good quality feed and fodder for
efficient utilization of genetic potential of the various livestock species and for sustainable
improvement in productivity.
Low Productivity : Although India is a major producer of livestock products the average
productivity of livestock is lower compared to world average. Inadequate availability of
feed and fodder, insufficient coverage through artificial insemination, low conception rates,
non-availability of quality males for breeding, poor management practices, high mortality
and morbidity losses due to diseases, inadequate marketing infrastructure and unorganized
marketing are the other major concerns.
Livestock Health : A large number of infectious and metabolic diseases prevalent in Indian
livestock have serious implication for animal productivity, export potential and safety/ quality
of livestock products, and many of these diseases have zoonotic implications. The current
efforts of prevention and control of livestock diseases needs to be strengthened. There is a
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shortage of veterinary and para-veterinary manpower and facilities including mechanisms for
diagnosis, treatment, tracking and prevention of the diseases. Adequate infrastructure for
ensuring bio-security, proper quarantine systems and services to prevent the ingress of diseases
across the states and national borders is not available.
Livestock and Environment: Climate change and global warming may have serious
implications to the livestock sector. These may be manifested in the form of heat stress, loss
of animal habitat especially in coastal areas, scarcity of quality feed and fodder, and changes
in epidemiological pattern of vector borne diseases, etc., ultimately leading to reduction in
production and therefore, economic losses. Mitigating the impact of climate change, calls for
critical appraisal of the situation on continuous basis and advance planning.
Knowledge Gap: Most of the livestock producers being small and marginal farmers, their
capacity to mobilize resources required to absorb the latest technologies developed by research
institutions are limited. Absence of an effective extension machinery for this purpose compounds
the problem. Lack of access to institutional finance is a major constraint in attracting investment
required for improving productivity by adopting latest technology.
Inadequate Infrastructure for Marketing, Processing and Value Addition:
The livestock sector is handicapped due to inadequate marketing and processing infrastructure
as a result of which the primary producers do not get remunerative prices most of the times.
Although various initiatives for dairy development have resulted in vibrant dairy cooperatives
in many states, but still large number of dairy farmers are not covered by cooperatives. The
dairy cooperatives handle only about 8% of milk production. Still major share of marketable
surplus of milk and other livestock products are not handled by organized processing industry,
resulting in reduced price realization by farmers and post production losses and wastages.
Aims and Objectives of the National Livestock Policy
The National Livestock Policy (referred as ‘policy’ hereafter), aims at increasing livestock
productivity and production in a sustainable manner, while protecting the environment,
preserving animal bio-diversity, ensuring bio-security and farmers’ livelihood.
With this goal, the main objectives of this policy are as under:
1. To support the existing low input production systems for improving productivity and
income so as to improve socio-economic status of a vast majority of our livestock
producers, most of which are women and small farmers.
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2. To support research and development initiatives on issues pertaining to livestock sector
for improving production and productivity, bio-security and profitability.
3. To encourage establishment and growth of self-supporting financially viable, medium
and large commercial livestock production units capable of adopting latest technology
including facility for processing and value addition.
4. To improve the productivity of livestock and poultry by promoting and disseminating the
technologies developed by the research system.
5. To promote conservation of animal bio-diversity; conservation and genetic improvement
of important indigenous breeds of livestock and poultry in the country.
6. To increase availability of feed and fodder resources to meet the requirement of livestock
to attain optimal productivity.
7. To strengthen overall animal health cover through prevention, control and eradication of
various disease conditions and encourage/enable the dairy cooperatives to extend
veterinary services to farmers.
8. To focus on production of quality livestock products as per the international standards
for food safety.
9. To encourage value addition of livestock products like milk and milk products, eggs,
wool and meat & meat products etc.
10. To expand capacity of milk handled by organized dairy sector including cooperatives.
11. To ensure transmission and application of improved technology and management practices
to the doorstep of the farmers and the entrepreneurs.
12. To create an enabling environment to attract investment for improving infrastructure
support, livestock production, processing, value addition and marketing in the sector.
(Source: National Livestock Policy, 2013, Government of India, Ministry of Agriculture,
Department of Animal Husbandry, Dairying & Fisheries)

3.11 Odisha State Policies
3.11.1 Sate Water Policy, 2007
Water is replenishable but finite resource. The annual overall availability of surface water in
3

Orissa is about 85.59 billion m . The population of Orissa is 4% of that of the country,
according to 2001 census. The State has 11% of the water resources of the country. The
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per-capita availability of water in 2001 was 3359 m . By 2051, it is likely to reduce to 2218
3

m . With increasing population and the consequential increase in demand for food and water
and with the growth in mining and industrial activities, the demand for water from various
3

sectors is likely to increase to 55 billion m . by 2051. The degradation in quality of water
resources by direct and indirect human interference such as discharge of untreated/partially
treated industrial and municipal waste water, organic and inorganic wastes and runoff from
agriculture, mining, etc., makes this resource increasingly scarce.
The seasonality of water availability in peninsular India causes significant variations in availability
of water, both in space and time. The vagaries of monsoon cause droughts and floods in
different parts of the State on a regular basis. From 1958 to 2005, rain related natural
calamities have visited the State 27 times.
The State Water Policy of Orissa, 2007 takes into account all these emerging factors and
aims at laying down principles for wise and judicious use of water for survival of life
1. State Water Plan
1.1 The hydrological unit should be the unit of development and management of water
resources, starting from primary watersheds to sub-catchments and catchments, integrated
into sub-basins and basins. The State of Orissa has 11 river basins. The salient features
of these basins are placed in the Annexure. The State has developed a State Water Plan
for a period covering up to 2051 AD when the population of the State is expected to
stabilize. With competing demands for water from the same sources, it is necessary to
lay down the priorities in its allocation. The State of Orissa adopts the following order of
priority in water allocation in tune with the National Policy :








Drinking water and domestic use (human and animal consumption)
Ecology
Irrigation, Agriculture and other related activities including Fisheries.
Hydro Power
Industries including Agro Industries.
Navigation and other uses such as tourism.

Any alteration in the above mentioned priorities will demand formulation of a new policy.
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1.2 The State Water Plan will not only allocate the water resource to different sectors of
priority, it will also have a perspective plan for development of these resources in
important areas like drinking water, irrigation, hydro-power etc. While developing these
resources, people’s need, preservation of the ecological balance and enrichment of the
ecosystem would receive adequate attention. The plan will be holistic, participatory
and environmentally sustainable.
2. Institutional Mechanism
2.1 The preparation of the State Water Plan and development of the water resources require
an appropriate institutional and legal framework to support the activities. The Orissa
Water Planning Organisation under the Engineer-in-Chief, Water Resources shall prepare
macro level multi sectoral River Basin Plans. The OWPO will interact with various
stakeholders for preparation of these plans. The plans prepared by OWPO will be
ground-truthed through the River Basin Organisations (R.B.Os), which are to be
established for planning and management of water resources of different basins. Adequate
representation would be provided to various stakeholders of water in the RBOs. The
RBOs will also take on board P.R.I.s, Legislators, civil society organisations and experts
for a holistic water resource plan for the basin.
2.2 The plans prepared by OWPO and vetted by the R.B.Os will be placed for approval of
the State Level Water Resource Board, which would provide necessary forum for inter
sectoral coordination and policy realignment.
2.3 The institutional capacity for development of new water resource will be suitably upgraded
in the light of modern improvements in project planning, monitoring and evaluation.
Time and cost overruns shall be minimized through appropriate systems of monitoring.
The budgetary provision will be prioritized for achieving the maximum return on investment.
2.4 The human resource engaged in planning and development of water resources will be
trained at suitable intervals in order to keep abreast of the latest developments in the
field.
2.5 In order to facilitate planning and development of water resources, a modern hydrological
information system would be developed which would include collection, processing,
archiving and dissemination of water related data. The water related data would include
hydrological, meteorological, topographical, geo-morphological, demographical and
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ecological data and those relating to land, soil, water quality, forest cover, crop cover
etc. There will be a state of the art Data Storage Center for the purpose. Decision
Support Systems will be developed for making use of the data and geographical
information system in the Water Resources field. There will be a certain degree of
standardization and transparency in collection and dissemination of the data system.
3. Drinking Water
The State shall provide adequate safe drinking water for human beings and livestock both in
urban and rural areas. Irrigation and multipurpose projects should invariably include
components for domestic use, which should override the demands from other sectors.
Maintenance of water quality and reduction of pollution load will be an integral part of the
strategy. Monitoring and surveillance of water quality would also be an integral part of the
strategy. This will be achieved through an appropriate combination of legislation and
information, education and communication (IEC) measures. Mechanism to maintain domestic
water supply in case of emergency should be provided.
4. Development of Water Resources for Irrigation and Drainage.
4.1 Development of water resources will take into account all the available options such as
surface water, ground water and rain water harvesting for the most cost effective and
sustainable combination. The overall goal would be water security for all. Intra-State,
inter-basin transfer of water from surplus areas to deficit areas will be planned taking
into account the riparian rights of the population and the environmental impact of such
transfer.
4.2 The Action Plan for horizontal expansion of irrigation coverage would include Major,
Medium, Minor and Lift Irrigation Projects depending upon their feasibility and financial
viability. Traditional systems of Irrigation such as Munda, Kata, Bandha, tanks and check
dams etc will be given their due importance. Attempts will be made to enrich these
traditional sources by not only renovating them, but also involving people in their planning
and management. Interlinking major and medium irrigation projects for a holistic
development of the system would be kept in view. Development of water resources in
tribal and hilly areas would be specially designed to suit the tribal ethos, agronomic
system of the terrain and should be in tune with the ecology of the area.
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4.3 The expansion of irrigation coverage would aim at balanced growth of the infrastructure
throughout the State. The district and blocks having irrigation coverage below the State
average will receive greater attention than those above in matters of future investment in
irrigation infrastructure. The projects will, as far as possible, be targeted to benefit the
disadvantaged sections of the society. Appropriate strategy will be developed in order
to achieve this objective.
4.4. Conservation of water would receive priority at par with horizontal expansion of irrigation
coverage. Improvement of irrigation efficiency by way of reduction of transmission
losses will form an important component of the State Water Plan.
Measures such as selective lining of the conveyance systems, modernization and
rehabilitation of existing systems including tanks, recycling and reuse of treated effluents
and adoption of new techniques like drip and sprinkler irrigation will be promoted.
There would be coordination with Agriculture Department for promoting suitable
cropping pattern which would help efficient and equitable use of water.
4.5 Planning and development of water resources will encompass uniform development of
field channels through command area development activities. Such activities will be
carried out only through people’s participation.
4.6 Irrigation and drainage are inter-twined and the development of one should take into
account the development of the other. A master plan for improvement of the drainage
system of the State has been prepared in order to retrieve 1.95 lakh Ha. of water
logged land for agriculture. The plan would be further refined and converted into an
action plan within the overall purview of the State Water Plan. The drainage improvement
measures would not only include engineering interventions, it would also include adequate
biological interventions and appropriate land use plans for water-logged areas with
people’s participation.
4.7 Planning for drainage will form an integral part of the project formulation in all the new
projects.
4.8 There should be a dedicated organisation to deal with the problem of drainage for the
entire State.
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5. Hydropower Generation
5.1. Hydropower being a clean source of energy, steps would be taken to identify the potential
hydropower projects and prepare a perspective plan for their development. Feasibility
of establishing mini and micro hydropower units utilizing canal falls will be explored.
5.2. Multipurpose projects will be planned in such a way that the power-released water is
utilised for irrigation and other consumptive uses, keeping in view riparian right of the
people downstream.
5.3. Utilisation of water for pumped storage-scheme may be done subject to overall economy
of the proposal.
6. Industrial Water Supply
Water will be supplied to Industries within the overall purview of State Water Plan.
Encouragement/incentives will be given to industries for recycling of water. Disincentives will
be prescribed for non-recycling of water.
7. Ecology and Water Quality
7.1 The importance of water for maintaining the ecological balance of the river systems
would be an integral part of the State Water Policy. The environmental impact of the
irrigation projects will be carefully evaluated before the projects are cleared. Wetlands
like lakes, lagoons, mangroves, marshes etc would be sustained and adequate
conservation measures would be undertaken through systematic planning.
7.2 The preparation of the project plan will take into account the requirement of environmental
flow in the river as a mandatory consideration.
7.3 Studies will be conducted in order to analyze the requirement of water for maintenance
of the riverine ecosystems. Periodic reports would be brought out on the basis of these
studies.
7.4 Industrial and Municipal effluents should be treated to acceptable levels and standards
before discharging them into natural streams.
7.5 Both surface water and Ground water should be regularly monitored for quality. Top
priority will be given to address water quality problems. The information should be
continuously shared with people.
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7.6 Use of non-biodegradable materials should be discouraged by suitable mechanisms.
7.7 The principle of “Polluters must pay” will be applied to meet the expenses of maintaining
water quality.
7.8 Necessary and adequate steps should be taken including legislation for preservation of
existing water bodies and their sustainable use.
8. Resettlement and Rehabilitation
8.1 Development of water resources sometimes causes displacement of people.
8.2 The Resettlement and Rehabilitation component will form an integral part of every
water resource development project in keeping with the latest R&R Policy of the State.
The cost of R&R would be the first charge on the project and resettlement of the
displaced persons will precede completion of a project.
9. Ground Water Development
3

9.1 The State has a utilizable ground water potential of 21.01 billion m , out of which the
utilisation has been to the extent of 14.79%. The ground water potential of the State
would be harnessed in a sustainable manner for supply of drinking water and irrigation,
especially in water scarce areas.
9.2 Artificial recharge of ground water including roof top rainwater harvesting would be
encouraged to replenish the utilisable ground water resources and improve its quality.
The ground water recharge would be a conscious policy of all stakeholders. It would be
the focus of the State Watershed Mission’s activities.
9.3 Exploitation of ground water resources would be done with adequate attention to the
quality and quantity of ground water. There should be a periodical assessment of the
ground water potential on a scientific basis in every Block of the State. The information
should be shared with people on continuous basis.
9.4 Overexploitation of ground water would be effectively prevented by legislation.
9.5 Degradation of Watershed (catchment) leads to reduction in the retention of water in the
catchment, which increases the frequency and intensity of floods. Concerted efforts would
be made for proper management of watersheds as a non-structural measure of flood
control and drought mitigation.
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9.6 Along with flood proofing, there should be strict regulation of settlements and economic
activities in the flood plain zones along with flood proofing to minimize the loss of life and
property on account of floods. Necessary legislation will be enacted for this purpose.
9.7 The flood forecasting methods, forecast of inflow into reservoirs etc. would be modernised
with the objective of effective management of reservoirs.
10. Flood Control and Management
10.1 A master plan for flood control and management for each flood prone area of the basins
would be prepared and future investments in flood control measures would be guided
by such master plan. River Training Works will be taken up for protection of
embankments and for maintenance of the river regime.
10.2 Adequate flood storage should be provided in water reservoir projects, wherever
feasible, to facilitate better flood management. In highly flood prone areas, flood control
would be given overriding consideration in the reservoir regulation policy even at the
cost of sacrificing some irrigation or power benefits.
10.3 Increased emphasis would be laid on non-structural flood control measures such as
flood forecasting and warning, flood plain zoning and flood proofing for the minimization
of losses and reduction of recurring expenditure on flood relief and rehabilitation.
10.4 Control of urban flooding would be given due consideration.
11. Management of Saline Ingress
11.1 The threat of saline ingress through tidal action will be tackled by suitable structural
interventions such as construction of sluices and embankments. They will also be handled
by maintenance of low flows in rivers in the normal monsoon period. Studies will be
conducted in order to ascertain the proper balance of sea and river water for maintenance
of an estuarial ecosystems on the entire Orissa coast. Experience sharing with other
states and countries would be given due importance.
11.2 Overexploitation of ground water in coastal areas brings in its wake a distinct possibility
of permanent contamination of the ground water reserve through saline ingress. Adequate
measures will be taken to prevent such a hazard.
11.3 Important habitations facing the threat of tidal action will be protected through
strengthening of embankments, suitable shelter belt plantation and mobilising community
action for such purposes.
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11.4 Salt production in the State would be encouraged.
12. Participatory Irrigation Management
12.1 Sustainability in water resources development and management depends upon the
participation of the Water Users in Irrigation Management. Orissa has promulgated the
Orissa Pani Panchayat Act, 2002 and Orissa Pani Panchayat Rules, 2003 to provide a
legal framework for such participation. The State shall develop a time bound programme
for transfer of operation and management of all irrigation projects to the
Farmers’ Organisations. The State shall however continue to provide necessary support
to these institutions by way of their capacity building on a continuous basis and also by
financial assistance to them as a proportion of water rate collected. Periodic independent
evaluations would be conducted to assess the impact of the Participatory Irrigation
Management and suitable measures would be taken on the basis of lessons learnt.
12.2 The Water and Land Management Institution (WALMI) will be strengthened to act as
a centre of excellence for PIM activities. Knowledge and experience sharing with similar
institutions in the country and abroad would be encouraged.
12.3 In suitable projects, the State will introduce Irrigation Management Transfer (IMT).
This will, however be done in tune with the capacity of the Pani Panchayats to shoulder
the responsibility of management of the Projects.
13. Financial Sustainability
13.1 Development of water resource involves huge capital investment. Creation of necessary
infrastructure will continue to remain in the domain of public investment. Participation
of beneficiaries in the capital cost in suitable proportions will be encouraged through
appropriate schemes.
13.2 There will be differential water rates for different categories of uses.
13.3 The cost of operation and management will be fully recovered from the beneficiaries.
Norms will be established for ensuring water rights commensurate with water rates.
The State will explore the possibility of setting up a regulatory authority for fixation of
water rates in order to achieve full cost recovery of the O&M charges.
13.4 In case there is any public-private participation in water resource development, care will
be taken to ensure that the riparian and traditional rights of the local communities are
adequately protected. Prior consultation with P.R.I.s/communities would be mandatory.
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13.5 The polluters of water will be made to pay so that adequate measures can be taken for
pollution mitigation. However, pollution beyond a threshold to be decided by the Orissa
Pollution Control Board would not be permissible.
14. Catchment treatment
The treatment of catchments of all reservoirs will be taken up in an expeditious, systematic
and scientific manner in order to prevent premature siltation of the reservoirs. Action plans
would be prepared for catchment treatment of all the major and medium reservoirs of the
State with the help of satellite data as well as ground surveys. The afforestation and soil
conservation measures should be dovetailed with measures for prevention of reservoir
sedimentation. The effectiveness of such measures will be monitored and the impact evaluated
at designated intervals. The catchment treatment plans, their implementation, their monitoring
and evaluation should be with the full participation of local communities living therein.
15. Safety of Dams The safety of large dams would receive the urgent attention of the
State. Appropriate legislation would be enacted in order to ensure proper inspection and
surveillance of existing dams and also to ensure proper maintenance and rehabilitation of the
dams. The Dam Safety Organisation under Engineer-in-Chief, Water Resources would be
suitably strengthened to discharge these functions effectively.
16. Role of NGOs
The State would welcome the participation of NGOs in campaigns for water management,
water conservation and participatory irrigation management. They may also be associated
with the resettlement and rehabilitation of displaced persons for bringing about greater
transparency and stakeholder participation. The NGOs will form an important medium for
campaigns relating to information, education and communication with regard to management,
conservation and development of water resources.
There will be adequate civil society engagement in the process of monitoring the implementation
of the State Water Policy.
(Source: State Water Policy-2007, Government of Odisha, Department of Water Resource)

3.11.2 Orissa State Agriculture Policy 2013
The Government of Odisha declared a State Agriculture Policy in 1996. After more than
decade, in 2008, the State Agriculture Policy was revised and its scope widened to cover
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many her aspects of the State’s agriculture. The State Agriculture Policy 2008 served Odisha
well, and stimulated the growth of private lift irrigation and agro industries. More than 1,00,000
lift irrigation points were established and the State saw the growth of many new agro based
industries. Farm mechanization reached new heights; the number of tractors sold to the
farmers increased from less than 200 tractors in 1999 – 2000 to more than 5000 in 201112. Odisha became the largest consumer of power tillers. A sustained and vigorous growth
was maintained in agriculture. The State Agricultural Policy - 2013 is another step in the
same direction. It will further the renaissance of the agriculture seen in the last decade and it
aims to inspire a fresh generation of farmers who will look forward to face the challenges of
the new century with confidence. Odisha is an Agrarian State. Almost 70 per cent population
of the State is dependent on agriculture. The agriculture sector contributes only about 16 per
cent of the Gross State Domestic Product (GSDP), with more than 70% population
dependence resulting in low per capita income in the farm sector. Consequently, there is a
large disparity between the per capita income in the farm sector and the non-farm sector.
Therefore, it is essential to deal with those issues which impact the income level of farmers.
Considering the high growth of GDP in the recent past, a major reorientation in the policy is
necessary to make this growth more inclusive. The decline in agriculture growth coupled
with declining profitability in the agriculture sector, in the face of rapid growth of non-farm
sector, is one of the major concerns. The National Policy for Farmers, 2007 has envisaged
focusing more on the economic wellbeing of the farmers, rather than just on production.
More public investment in agriculture is the present requirement as private investment in
agriculture would take time because of the slow evolution of appropriate policies. Investment
can spur up the productivity and capital formation which is so very crucial to the agriculture
sector. Considering that nearly 70 per cent of India still lives in villages, agricultural growth
will continue to be the engine of broad-based economic growth and development as well as
of natural resources conservation, leave alone food security and poverty alleviation.
Accelerated investment is needed to facilitate agricultural development. This would lead
agriculture sector on a better path and resurrecting its importance across the sectors will go
a long way in making farming a respectable profession. There have been many significant
changes in the recent times in the realm of agriculture development, more so in the postWTO regime. Therefore, it is essential to take note of the changing situation and bring out a
policy to meet the
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present challenges in the sector. A wholesome policy framework for the benefit of the farmers
of the State is in place since 2008 with a focus more on the economic well-being of the
farmers, rather than just on production and growth. It has helped the State to achieve a
consistent growth in agriculture during the Eleventh Plan. The new State Agriculture Policy
will serve the State following the same broad contours laid down in the State Agriculture
Policy – 2008.
Agriculture in Odisha
The State has about 64.09 lakh hectares of cultivable area out of total geographical area of
155.711 lakh hectares, accounting for 41.16 percent. Total cultivated area is about 61.50
lakh hectares. About 40.17 lakh hectares of cultivable area has acidic soil and approx. 4.00
lakh hectares of area suffers from salinity. That apart, nearly 3.00 lakh hectares of cultivable
area suffers from water logging. Agriculture sector contributes about 16% of the Gross State
Domestic Product (GSDP). About 65% of the workforce depends on agriculture for
employment
livelihood. The average size of land holding in the State is 1.25 ha. Small and marginal
farmers constitute about 83% of the farming community. The State is divided into 10 Agroclimatic zones on the basis of soil structure, humidity, elevation, topography, vegetation,
rainfall and other agro-climatic factors. The average rainfall in the State is 1452 mm, of
which about 80% is confined to monsoon months (June-September). The total irrigation
potential created is 30.89 lakh hectares in Kharif and 15.01 lakh hectares in Rabi. Rice is the
main crop of the State. The total rice production in the State during 2012-13 is estimated to
be 94.29 lakh tons. This is the highest ever achieved in the State. The previous high was in
2007-08, at 76.55 lakh tons. Agriculture in Odisha is characterized by low productivity on
account of various factors. These factors include problematic soil (acidic, saline &
waterlogged), lack of assured irrigation, low seed replacement rate, low level of fertilizer
consumption (63 kg/ha. against national average of 140 kg/ha.), low level of mechanization
etc. Huge gaps in yield potential and the technology transfer provide an excellent opportunity
to the State to increase productivity and production substantially. Horticulture is becoming
popular in the hilly districts. Odisha has immense potential in horticulture, particularly in
vegetable cultivation and micro irrigation. Onion is the most important horticulture crop,
followed by vegetable. Commercial floriculture is also increasing; the recently established
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flower growers’ market in Ganjam is the precursor of the growth of this rising sector.
Commercial dairy farming is also growing in importance. Fresh and salt water fisheries,
especially prawn cultivation, play a vital role in the economy. Odisha’s agriculture exports
mainly derive from prawn farming. Odisha’s productivity norms are comparatively low, due
to a dearth of irrigation and inputs, insufficient investments by the farmers, outdated agronomic
practices and want of marketing facilities. It will be the endeavor of the State Agriculture
Policy to create an enabling environment in all these spheres.
Objectives
Agriculture in Odisha still depends on the small and marginal farmers. It continues to be
characterized by low productivity due to traditional agricultural practices, inadequate capital
formation and low investment, inadequate irrigation facilities, low water use efficiency,
uneconomic size of holding, etc. The agricultural development plan in today’s context has to be
holistic, well-defined and focused towards overall well-being of the farming community. With
this backdrop, the Agriculture Policy is designed to be futuristic, flexible enough to anticipate
and address emerging trends, identify potential areas for development and chalk out a clear
agenda for agricultural development. The main objectives of this Policy are as follows:
1. To bring in a shift from the present level of subsistence agriculture to a profitable
commercial agriculture;
2. To promote sustainable agricultural development;
3. To enhance productivity of important crops by enhancing seed replacement, availability
of quality planting materials, INM, IPM, water management, farm mechanization and
technology transfer;
4. To encourage crop substitution particularly in uplands and medium lands;
5. To focus on horticultural crops including dry-land horticulture;
6. To focus on poultry, dairy and fisheries to augment the income of the farmers;
7. To encourage modern farming system approach;
8. To encourage organic farming;
9. To enhance water use efficiency through peoples’ participation;
10. To facilitate increased long term investment in agricultural sectors (on farm as well as off
farm) both by private sector, public sector and private & public partnership (PPP), particularly
for post-harvest management, marketing, agro processing and value addition, etc;

116

Odisha State Open University

Rural Development

11. To encourage contract as well as compact farming;
12. To increase access to credit for small and marginal farmers;
13. To facilitate appropriate market linkages for agricultural produce with respect to which
the State has competitive advantages;
14. To improve the marketing facilities and access to market information;
To implement integrated watershed development programs in watershed areas for Natural
Resource Management (NRM), increased crop production as well as on-farm and nonfarm income;

To create appropriate institutions / facilities to undertake regulatory, enforcement and
quality assurance activities matching to the emergent needs.

To redefine the roles and responsibilities of the agricultural extension machinery by suitably
restructuring the field extension set up.
(Source: State Agriculture Policy, 2013, Agriculture Department, Government of Odisha)

3.11.3 Orissa State Livestock Sector Policy
Current Policy Environment
The Orissa Government Policy on Agriculture Development, including Livestock seeks to
ensure the welfare of the vast majority of its people living in the rural areas and stresses social
justice and equality of opportunity as important considerations in the development strategy.
Within the confines of this basic objective, the state’s policy intends in general to build a
progressively modern and dynamic agricultural livestock economy in the state leading to
improved employment potential, increased income, self-sufficiency in food and food security
for the state. During the past five decades of the planned development era post-independence,
the state however, has operated pretty much without a comprehensive policy framework in
the Agriculture and Livestock sectors. The state formulated its first comprehensive Agricultural
policy framework, including a component of Animal Husbandry, only in 1996. Livestock
sector in Orissa is highly livelihood intensive and over 80 per cent of its rural households own
livestock of one species or the other and earn supplementary incomes from them. Livestock
holding is less iniquitous than land holding and income from livestock is more equitably
distributed. The sector contributes 7.25 per cent of the state’s net domestic product and,
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therefore, development of the livestock sector is the critical pathway to rural prosperity.
However, livestock sector policy so far, had only a marginal presence in the sectoral economy
and the policies, in general, have failed to galvanise purposeful action. The Government of
Orissa, therefore, appointed a high-powered Steering Committee in 1998 to make a
comprehensive review of the state livestock sector and to recommend new policy directions
in order to enable the State Government to formulate a new Livestock Sector Policy
Framework. The Steering Committee felt that, in the wake of the changing economic policies
nationally and globally, the state livestock sector policy has to take a more holistic view of
the sector and find ways of catalysing rapid economic growth and development in the decades
to come. The Steering Committee recommended that the State should formulate a
comprehensive new policy framework for its Livestock Sector in order to help the sector to
play its appointed role in the development of the state in the decades to come. These proposals
for a new policy framework are based on the recommendations of the Steering Committee.
Goals of New Livestock Sector Policy
On the basis of the livestock sector review 1999, it is apparent that the over-arching goals
that Orissa’s new livestock sector policy should pursue, shall be:
Use the livestock sector as an engine for the social and economic development of the rural
population enabling steady growth of rural household income, increasing rural employment
opportunities and improved quality of life, cutting across caste, class and gender.
Enable the small producers to actively participate in the process of development and equip
them with information, skills and technologies to transform the growing challenges of the
market place, into comparative and competitive advantages through improved livestock
quality and higher productivity.
Ensure the ecological and environmental sustainability of the livestock sector growth and
modernization; constantly monitoring the environmental impact of the growth process and
designing policies and programmes to effectively mitigate their adverse impact.
To capacitate the marginalized sections, especially women, SCs and STs with supplementary
inputs and services, so that they are enabled to have equal access to the opportunities
offered under this new livestock development and management policy.
For achieving the proposed policy goals, the Department of Fisheries and Animal Resources
Development (FARD), the administrative and nodal Department in the State Government for
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Livestock Development, will interact and liaise with other State Departments like Agriculture,
Cooperation, Finance, Planning & Coordination, Revenue, Forest & Environment, Rural
Development and Panchayat Raj, Labour & Employment and with the Government of India.
The Department of FARD will co-ordinate interaction between Government and Industry,
between Cooperatives, NGOs and Private Enterprises, between Research Establishment
and Industry and among a host of other actors whose actions will shape Orissa’s competitive
advantage. The most decisive role for the Government is to design a policy framework for
the livestock sector for the coming decades and of orchestrating the actions of the multitude
of actors involved in the sector.
Proposed Policy Framework and Strategies
Orissa’s New Livestock Sector Policy Framework is proposed along the following Seven
Key Thrust Areas:
Capacitate and equip the rural poor to use livestock production as the instrument to enhance
household income, supplement family nutrition and to protect rural livelihood systems, giving
special emphasis to women.
Livestock production in Orissa is predominantly the endeavour of the small holders. Marginal
and small farmers account for some 80 per cent of the total operational holdings. Together
with the landless they own 60 per cent of the milch animals, 55 per cent of the draught
animals, 75 per cent of the poultry, over 80 per cent of the goat and almost the entire sheep
and pig populations and over half of them live below the poverty line. Women play a crucial
role in the day to day management of livestock.
Income from livestock is therefore a substantial supplement to the overwhelmingly subsistence
farming systems in rural Orissa. Enabling them to maximize livestock income can make all the
difference between subsistence and progressively viable farming systems. A critical role the
Government proposes to play, therefore, is to help them maximize returns on hitherto free
resources of crop residues, grazing and family labour. For this several specific policies are
proposed.
Redesign and reconfigure the input delivery service under the Government to serve as a
protective armour around the small producers and their subsistence farming systems.
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Animal health care and breeding services are the two most important services that the state
now provides free to the livestock producers. Improving the quality of these policy. There is
increasing evidence that farmers prefer good quality paid services to poor quality free service.
In order to make these services improve their quality, reach out to the farmers whom it
seeks to serve and becomes accountable, the Government will progressively make veterinary
and artificial insemination services, mobile practices operating within their existing jurisdictions
and delivering the services at the farmer’s door-step, as paid inputs. Under the new policy
the Government will permit the Government employed Veterinarians, Livestock Inspectors
and Inseminators to practice their profession / trade and to charge for the services delivered
at the farmers’ door-step at market rates. These reforms will be implemented in a phased
manner; first in well developed areas, which can absorb the change and work it to their
advantage. Extension of the policy and introduction of the new delivery systems in other
areas will follow an economic change scale.
Equip and empower the small producers with information and skills to maximize returns,
through appropriate technologies and self-help approach to problem solving. There are
many services and inputs needed by livestock owners in the day to day management of their
livestock enterprise and most of these do not need the services of a qualified Veterinarian or
Livestock Inspector. The magnitude of the task is so large that the only solution is to create
such skills among the users – the small holders themselves- in their villages. The tasks are
veterinary first aid, vaccination of birds and animals, ecto and endo parasite control, innovative
feed supplementing techniques, shelter innovations and candling of desi eggs for hatching.
These are all simple skills needed in villages constantly. Young men and women from the
small holder households can be trained to practise these skills, provide service to the small
holders and even earn a small income for their services, addressing men and women equally.
Promote and nurture grass root level participatory bodies all over the state, as the organic
link between the Animal Husbandry Department and the small holders.
Just as in the case of inputs and services to the scattered small holders, training them for
various skills required for the day-to-day management of their livestock enterprise, is also a
task outside the size and scope of the State Department of Fisheries and Animal Resources
Development. The Department’s task is to assess and quantify the training needs, to structure
and package the training programmes and to farm them out to grass root level bodies all
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over the state for implementation. Several forms of such grass root level bodies are possible:
Producers Co-operatives, Breeders’ Associations, Self Help Groups and Voluntary
Organizations. These organizations can form the organic link between the Department and
the small holders as well as the conduit for transfer of technologies, skill training, extension
support and even inputs. The Government and the Department will kick start the movement
of promoting grass roots bodies in a few chosen districts and nurture them as live models for
other districts and areas to follow on their own. The Government would encourage and
support local initiative in building up such organizations / groups, in any area in the state. A
budget for structuring and promoting the organic link would be a part of the policy implications.
Promote adoption of appropriate technologies, enhance productivity, increase effectiveness
and ensure returns proportionate to the investment of time, energy and resources that small
holders, particularly women, make for livestock development and management. Government
policy would focus on aggressive strategies to integrate the small producer in the larger
process of sectoral growth. A critical area for experimentation and promotion towards this is
the intermediate production system, which enables the small holder to gradually integrate the
highly productive modern technology and management into his traditional system. Introducing
half bred milch animals into the traditional small holder households is an excellent example
for the intermediate production system, which not only gives some high production features,
but also preserves some of the ruggedness of the local animals he is used to. There are many
others like this involving other species of livestock and poultry.
These intermediate production systems depend on high technologies like Artificial Insemination
(AI), the most critical tool that the science has given to animal production. Orissa is yet to
exploit the tool to the full advantage of its many milk producers, in spite of establishing very
large infrastructure and skill pool. Restructuring the management of the AI system is the
critical reform for establishing intermediate production systems. The new livestock sector
policy seeks to transfer the task of generating high quality AI inputs like genetically evaluated
AI bulls, frozen semen and liquid nitrogen and their supply to all AI practitioners, to a new
organization, incorporated as a registered society, “The Orissa Livestock Resources
Development Society”. AI delivery itself will be reorganized as mobile service delivering a
vastly improved AI service at the farmers’ door-step.
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Graded pigs with exotic donors for higher body weights, moving in genetically selected bucks
and rams for goat and sheep breeding into small holder units for selective breeding and custom
bred desi breeding cocks for the backyard poultry are other examples for engineering
intermediate production systems in small holdings. There will also be a subsidy package similar
to the Government of India scheme “Special Livestock Breeding Programme” (SLBP), along
with concessional credit scheme for the bottom end of the small holder spectrum.
Encourage growth and modernization of the livestock sector in a well balanced format where
all species of livestock are allowed to grow and develop in proportion to their livelihood
intensity and potential to enhance livelihoods; not merely in proportion to their population size.
Development of the livestock sector in Orissa so far, had largely been monopolized by the
bovine. Sheep, goat, pig and poultry are far more livelihood intensive and are owned by the
bottom end of the small holder households. The new livestock sector policy will incorporate
adequate safe guards to balance the species wise outlay of the State and Central plan,
largely in proportion to the livelihood implication of these species of livestock. These
interventions actually will comprise measures for (i) skill training, subsidies for acquiring
breeding stock like genetically selected cocks for the backyard system, bucks, rams and
boars for goat, sheep and pig breeding respectively; and concessional credit for household
level enterprises, on one plane; (ii) breeding and selection programmes for all species, on the
second and (iii) aggressive promotional activities for building up an organic link of peoples’
bodies outside the Government, so essential for the sub sector, on the third plane.
Resolute direct action by the Government in such areas as disease control and eradication
and quality control mechanisms.
Curative veterinary care generates only private good while prevention and control of animal
diseases generates enormous public good to the advantage of the state and the nation as a
whole. Control of diseases will reduce the yield gap and cut down the annuals losses due to
diseases - Rs.2.5 billion - in the case of Orissa. Under the new livestock policy, public funds
will increasingly be directed towards public good disease prevention and control and less
for curative veterinary care.
The new livestock policy will enable the launch of a state wide FMD control programme as
part of a national control programme, an active and responsive disease reporting system and
disease containment zone in the most productive areas in the state.
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Devise ways to ensure that the sector grows with the active and gainful participation of the
resource poor throughout the state.
For quite some time to come, the State Government needs to devise and implement specific
policies and programmes to enable the small holders to progressively approach viable levels
of efficiency and output, through better access to credit, better quality credit and some
subsidy support.
The Government is not in favour of subsidy as an instrument of development but under the
prevailing poverty scenario it will develop a creative policy to generate positive response
which will not be antithetical to the interest of the resource poor, progress and efficiency and
by which the small holders will progressively reach viable levels of efficiency and output with
access to better quality credit and subsidy support. The State will have two kinds of credit
inflow for the livestock sector:
a) Commercial Credit for the upper end of the smallholder producers engaged in livestock
enterprises to enable them to move into intermediate production system.
b) A concessional and liberalised credit scheme for the bottom half of the small holder
spectrum, in the IRDP format, to enable them to move above the poverty line and to
achieve the efficiency levels for entering into intermediate systems.
Ensure the ecological and environmental sustainability of livestock sector growth and
modernization; mitigating their adverse impact through appropriate policies and programmes.
The very large and growing population of bovine is a major threat to sustainability of all
animals and agriculture in Orissa. Reduction in cattle numbers is possible only if the
dependence on draught animals for farm power declines. The new livestock policy will
encourage a set of measures to reduce the dependence on draught animals for farm power
and to reduce their numbers: (i) Optimal sharing of work animals by farmers; (ii) Improved
quality of work animals through grading up of local animals with Haryana breed; (iii) Vigorously
encouraging lease markets for work animals, promoting team labour and (iv) Encouraging
establishment of agro-service centres in major villages, enabling custom hiring of farm
machinery and tractors. Another major ecological concern is the deterioration of common
property resources. The problem of designing the interface between livestock owners and
common property resources is complex and intractable. For the new livestock policy, it
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makes best sense to encourage and support a variety of experiments and approaches to: (i)
generate alternatives that reduce pressure on rural people to pursue livelihood strategies
detrimental to their habitat and (ii) promote symbiotic and synergetic relationships between
local communities and their environment, through participatory natural resource management.
Restructure and revitalize existing institutional set up in the livestock sector, enhance institution
level efficiency and promote new institutional models to handle the emerging challenges in
sector development.
Under the regime of the new policy, two major initiatives are proposed: (i) existing institutional
structure will be reoriented and geared up to play a far bigger and demanding role, partly
through restructuring and partly by redefining its mission; and (ii) there are many tasks that
need to be performed, for which the best strategy would be to promote institutions outside
the Government.
The mandate of the Department of Fisheries and Animal Resources Development under the
new policy would be: (i) Control, containment and eradication of animal diseases; and (ii)
Livestock sector development. Department will progressively move away from delivery of
veterinary care and AI services, first converting them into mobile practices; gradually retreating
towards the privatization of the services. The Department will have a bipolar structure,
reflecting the mandate - one group engaged in disease control and the other in livestock
development. Disease control will be the direct action by the Department; but for livestock
development the Department will work in a participatory format. The Department’s training
capacity will be geared up to cater to the needs of intensified participatory extension service
and empowerment of Non-Governmental Organisations active in livestock development.
The development tasks under the new policy will necessitate the promotion of a new
autonomous body “the Orissa Livestock Resource Development Society” (OLRDS), a
registered society under the Societies Act, which will take over all the AI infrastructure,
except the field AI centers. It will generate all the genetic inputs for breeding of cattle and
buffalo and will establish a state-wide infrastructure for the distributed bulk movement and
bulk storage of liquid nitro gen. Frozen semen and liquid nitrogen will be delivered to all AI
practitioners at their doorstep by the OLRDS, against payment. The Orissa State Cooperative
Milk Producers Federation (OMFED) and the milk unions affiliated to it will be re-promoted
with greater autonomy, greater member control and reduced Government interventions in
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order to enable it to pursue its charter and business interest as a commercial enterprise of
producer members.
The Utkal Gomangal Samiti (UGS) will take up larger responsibilities in promoting natural
breeding service and use of cross bred bullocks.
The Orissa State Poultry Products Co-operative Marketing Federation (OPOLFED) will
be re -promoted as a development co -operative to take up the responsibility of supplying
the genetic inputs and appropriate technologies for the backyard poultry system in addition
to assisting small producers to market their products.
The Orissa University of Agriculture and Technology (OUAT) through its constituent colleges
will provide necessary technical input and guidance in matters relating to overall livestock
sectoral growth.
Agricultural Promotion and Investment Corporation of Orissa Ltd. (APICOL) will promote
dairy and poultry industries on commercial scale through entrepreneurship development
programme. A food processing unit will be within the ambit of its objective. District Rural
Development Agency (DRDA) / Zilla Parishad will disseminate developmental work under
Animal Husbandry sector at grass root level under Panchayat Raj System.
Breeders Associations, Voluntary Agencies and Non-Governmental Organisations will be
promoted to activate the grass root level bodies and for imparting training and transfer of
skills as may be defined by the State Government.
(Source: Odisha State Livestock Sector Policy, Government of Odisha, Fisheries and Animal
Resource Development Department)
Check Your Progress III
Note: a) Use the space provided for your answers.
b) Check your answers with the possible answers provided at the end of this unit.
Q 1) What is Governance?
Ans. :
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Q 2) What is NRM Governance?
Ans.

Q 3) What is Policy?
Ans :

Q 4) Write five important objectives of Odisha Agriculture Policy,2013?
Ans:

3.12 Let Us Sum Up
The governance is the exercise of political authority and the legal use of institutional resources
to manage society’s problems and affairs. NRM governance refers to the set of regulatory
processes, mechanisms and organizations through which political actors influence NRM
actions and outcomes. Whereas, Policy provides rules by which individuals or groups of
individuals in a society are expected to wisely use the physical environment within society’s
beliefs, values, and ideas. Good governance ensures participation, transparency,
responsiveness, equity, accountability, effectiveness and efficiency. In recent years, there
have been significant shifts in the paradigms of NRM from centralized top-down approaches
to more decentralized, participatory and community based Natural Resources Management,
adaptive or collaborative management approaches. Some of the examples of decentralised
NRM are Joint Forest Management, Participatory Canal Irrigation Management, Tank
Irrigation Management, Watershed Development, etc. Government of India has formulated
different policies like National Water Policy, Forest Policy, Environment Policy, Agriculture
Policy, Livestock Policy, etc., and enacted different acts for optimum use, protection and
conservation of natural resource in the country.
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3.13 Key Words
Governance : Governance is the exercise of political authority and the legal use of
institutional resources to manage society’s problems and affairs
Policy : Policy provides rules by which individuals or groups of individuals in a society
are expected to wisely use the physical environment within society’s beliefs,
values, and ideas.
NTFP : Non-Timber Forest Produce (NTFP). NTFPs are medicinal and aromatic plants,
oil seeds, resins, wild edibles, fibre, bamboo, grass, etc.
REDD+ : Reducing Emissions from Deforestation and Forest Degradation
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3.15 Check Your Progress III– Possible Answers
Q 1) What is Governance?
Ans. The World Bank defines governance is the exercise of political authority and the legal
use of institutional resources to manage society’s problems and affairs.
Q 2) What is NRM-governance?
Ans. NRM governance refers to the set of regulatory processes, mechanisms and
organizations through which political actors influence NRM actions and outcomes
Q 3) What is Policy?
Ans : Policy provides rules by which individuals or groups of individuals in a society are
expected to wisely use the physical environment within society’s beliefs, values
Q 4) Write five important objectives of Odisha Agriculture Policy, 2013?
Ans:
1. To bring in a shift from the present level of subsistence agriculture to a profitable commercial
agriculture
2. To promote sustainable agricultural development
3. To enhance productivity of important crops by enhancing seed replacement, availability
of quality planting materials, INM, IPM, water management, farm mechanization and
technology transfer
4. To encourage crop substitution particularly in uplands and medium lands
5. To focus on horticultural crops including dry-land horticulture
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