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Unit-1  
Land Resources in rural India-Land use pattern, land 
legislations and their impacts 

Learning Objectives: 

After completion of this unit, you should be able to: 

 List the land use pattern in India 
 Explain the land-use planning  
 Explain the impacts of land legislations 
 Narrate the benefits of land ceiling 

Structure: 

1.1 Introduction 
1.2 Pattern of Land Utilization In India 
1.3 Land – use planning 
1.4 Land Legislations 
 1.4.1 National sovereignty 
 1.4.2   Land rights 
 1.5.3 Land rights and women 

1.5 Impact of Land Legislations 
1.6 Let Us Sum Up 
1.7 Key Words 
1.8 References 
1.9 Check your Progress – Possible Answers 

1.1   Introduction : 

All types of organism including man are born, flourish, mature and at last meet their 
end on land. Land provides them all necessaries of life-food, clothing and shelter. 
Without land no organism can survive, even their existence cannot be dreamt without 
land. Hence land is very useful to us. Nature has provided land to us. It is a prime 
resource. Soil is the loose rock material, rich in humus and is capable of growing 
plants. It consists of a mixture of mineral and organic matter including sand, clay, 
decayed leaves, flower, minute bacteria and earth worms. It contains valuing amount 
of moisture and air between the solid particles. It serves as a source of food, 

Land comprises of a bundle of earth materials and vegetation cover. It is a non-
renewable resource and central to all primary production systems. The planet earth is 
a gigantic ecosystem of an area of about 13.4 billion hectares. It is made up of 12 
billion natural ecosystems of high biodiversity and 1.48 billion man-made 
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ecosystems of crops designated as agro-ecosystems. Man has used, overused and 
abused the land materials in such a way that the land use pattern is detrimental in the 
long run for the present and future generations. Changes in land cover occurred in 
two forms – conversion and modification. Conversion is a process that refers to the 
change of the cover from one class to another such as when forest is cleared for 
cropland or when cropland is converted into urban settlement or when wetland 
drainage is used for cultivation of crops. Modification is a process that refers to an 
alteration of the existing cover that does not convert it into a different type of cover. 
Worldwide, cultivation has replaced less productive land uses such as forest 
wastelands of different kinds. From the dawn of civilization till the present day, land 
surface has been greatly altered by humankind. 

Land, sometimes referred to as dry land, is the solid surface of the Earth that is not 
permanently covered by water The vast majority of human activity throughout 
history has occurred in land areas that support agriculture, habitat, and various 
natural resources. Some life forms (including terrestrial plants and terrestrial 
animals) have developed from predecessor species that lived in bodies of water. 
Areas where land meets large bodies of water are called coastal zones. The division 
between land and water is a fundamental concept to humans. The demarcation 
between land and water can vary by local jurisdiction and other factors. A maritime 
boundary is one example of a political demarcation. A variety of natural boundaries 
exist to help clearly define where water meets land. Solid rock landforms are easier 
to demarcate than marshy or swampy boundaries, where there is no clear point at 
which the land ends and a body of water has begun. Demarcation can further vary 
due to tides and weather. The word 'land' is derived from Middle English land, lond 
and Old English land, lond (“earth, land, soil, ground; defined piece of land, 
territory, realm, province, district; landed property; country (not town); ridge in a 
ploughed field”). A continuous area of land surrounded by ocean is called a 
"landmass". Although it may be most often written as one word to distinguish it from 
the usage "land mass"—the measure of land area—it is also used as two words. 
Landmasses include supercontinents, continents, and islands. There are four major 
continuous landmasses of the Earth: Afro-Eurasia, the Americas, Australia and 
Antarctica. Land, capable of being ploughed and used to grow crops, is called arable 
land.[2] A country or region may be referred to as the motherland, fatherland, or 
homeland of its people. Many countries and other places have names incorporating -
land (e.g. Iceland). 

Land is required for the functioning of organisms, population and ecosystem. 
Although land appears to be unlimited resource, yet its exploitation would limit the 
availability of their indispensable life support system. 

Land use planning became necessary due to man’s severe damage to landscape. In 
USA the land has been classified into eight land types according to natural ecological 
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features such as soil, slope and natural biotic communities land type I & II comprise 
level areas with good agriculture soils, land types III & IV (Steeper’s slopes) 
requiring greater restriction if cultivated, type V and VII used for pasture, tree crops 
or natural state for wildlife and type VIII (Steep slope and thin soil) for recreation, 
fur bearers and forest products. 

The main constituent of land is soil. The world soil desired from Latin “Solum means 
easy material in which plant grow”. Soil is defined as “the weathered (or broken 
particles) surface of the earth’s crust which is associated with living organisms and 
the products of their decomposition”. The process of soil formation is called as 
pedogenesis. The breaking of rocks into small particles is called weathering which 
may be physical, climatic and biological. 

1.2 Pattern of Land Utilization in India: 

Land is a scarce resource, whose supply is fixed for all practical purposes. At the 
same time, the demand for land for various competing purposes is continuously 
increasing with the increase in human population and economic growth. 

Land use pattern at any given time is determined by several factors including size of 
human and livestock population, the demand pattern, the technology in use, the 
cultural traditions, the location and capability of land, institutional factors like 
ownership pattern and rights and state regulation. The land use pattern besides 
having economic implications has also important ecological dimensions, which if 
ignored can have disastrous consequences. 

   Table 1: Land Utilization in India 
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The pattern of land utilization in India is indicated in Table 1. The available land 
may be broadly classified into two parts on the basis of its use, viz. 

(i) Agricultural land and 

(ii) Non-agricultural land. 

Agricultural land:  

Agricultural land (also agricultural area) denotes the land suitable for agricultural 
production, both crops and livestock. It includes net sown area, current fallows and 
land under miscellaneous trees crops and groves. Agricultural land in India is little 
over 50 percent of the total geographical area in the country. This is the highest 
among the large and medium-sized countries of the world. 

Non-agricultural land:  

This includes: 

(i) land under forests and permanent pastures, 

(ii) land under other non-agricultural uses (towns, villages, roads, railways, etc.) and 

 (iii) land classified as cultivable waste as well as barren and uncultivated land of 
mountain and desert areas. 

Trends in Land Utilization: 

Land Use Pattern in India (1990-91 to 2011-12): 
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The physical, economic and institutional framework taken together determines the 
pattern of land use of a country at any particular time. In other words, the existing 
land use pattern in different regions-in India has been evolved as the result of the 
action and interaction of various factors taken together, such as the physical 
characteristics of land, the structure of resources like, capital and labour available 
and the location of the region in relation to other aspects of economic development, 
e.g. those relating to transport as well as industry and trade. Table 2 depicts the land 
use trend from 1990-91 to 2011-12. 

Table 2: Land Use Pattern in India 
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Area under forests includes all lands classed as forest under any legal enactment 
dealing with forests or administered as forest, whether state-owned or private, and 
whether wooded or maintained as potential forest land. The area of crops rose in the 
forest and grazing lands or areas open for grazing within the forests are also included 
under the forest area. 

There has been perceptible increase in the forest area up to the year 2011-12. It 
increased from 40.48 million hectares in 1950-51 to 70.02 million hectares in 2011-
12. In percentage terms, the area under forest, which constituted 14.24 per cent of the 
reporting area, increased to 22.89 per cent in 2011-12. 

It is apparently indicative of a healthy land-use management. However/ literature 
indicates that this is not suggestive of a real increase of area under forest “but is due 
to incremental increase of reporting area under forest”. The total effective (or 
reporting) area of the country (305.81 mHa) has been put to different categories of 
land use ( Table 1). 

Land resources constitute the most important natural wealth of a country. Hence the 
proper utilization of land resources is a matter of utmost concern to the people of a 
country. 

Classification of Land:  

The land in India was broadly classified earlier into five categories: 

(i) Area under forests, 

(ii) Area not available for cultivation, 

(iii) Uncultivated lands excluding current fallow, 

(iv) Area under current fallow, and 

(v) Net area sown. 

However, it was soon realized that such a classification did not give a dear picture of 
the actual area under different categories of land use, required for Agricultural 
Planning. Hence, under new reclassification, land in India has been classified under 
nine different categories, viz.,  

(i) Forests,  

(ii) Barren and un-culturable land,  

(iii) Land put to non- agricultural uses,  

(iv) Culturable wastes,  

(v) Permanent pasture and other grazing land;  

(vi) Miscellaneous tree crops and groves not included in the net area own,  
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(vii) Current fallows;  

(viii) Other fallows; and  

(ix) Net area sown. 
The study of land utilization is done on the basis of above classification. 

 

Table 3:  India’s land use pattern in 1950-51 and 2011-12  

 (Percentage of total reporting area of 305.81 Million Ha)  

 1950-51 2011-12 

Net sown area 43.77 46.04 

Not available for cultivation 14.92 14.23 

Forests 14.23 22.90 

Fallow land 9.89 8.41 

 

Changes in Land Use Patterns:  

Significant spatial and temporal changes have been noted in the land use pattern in 
India. Though radical changes have occurred in all parts of India, the changes in 
agricultural land use are substantial in areas where the green revolution has been 
successful. In 1951-52, the net area sown was 119.4 million hectares; in 2011-12, it 
was more than 140.7 million hectares. 

Forest cover had increased from about 14 per cent of land cover in 1951-52 to more 
than 22.90 per cent in 2011-12. This increase in forest cover just means an increase 
within the demarcated area for forests. There has been a rise in the area that is 
double- cropped and multiple-cropped. Agricultural land use has recorded substantial 
changes; the area under wheat and rice has increased while that under pulses, millets 
and fodder has reduced.  

Major Types of Land Utilization in India: 

As in all other countries, land in India is put to various uses. The utilization of land 
depends upon physical factors like topography, soil and climate as well as upon 
human factors such as the density of population, duration of occupation of the area, 
land tenure and technical levels of the people. 
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There are spatial and temporal differences in land utilization due to the continued 
interplay of physical and human factors. India has total geographical area of about 
328.73 million hectors but statistics pertaining to land utilization were available for 
about 305.81 million hectares in 2011-12. Table 1 shows the trend in land utilization 
from 2004-05to 2011-12. 

1. Net sown area: 

Cropped area in the year under consideration is called net sown area. This area has a 
special significance in an agricultural country like India because agricultural 
production largely depends upon this type of land. 

There is an urgent need to increase the net area sown for meeting the food and other 
requirements of rapidly increasing population in India; although there is not much 
scope for increasing area under this category due to natural limitations such as 
topography, soils, climate, etc. 

However it is heartening to note that net area sown has increased from 118.7 million 
hectares in 1950-51 to 140.80 million hectares in 2011-12.  

The percentage of net area to total reporting area also increased from 42 in 1950-51 
to 46.04 in 2011-12 (Table.1). However, the net sown area declined slightly to 141.2 
million hectares in 1999-2000. This is not a healthy trend and must be checked at all 
costs Net sown area accounts for about 46 per cent of the total reporting area of India 
against the world average of about 32 per cent. 

This is much higher than 40 per cent in the USA 25 per cent in Russia 16 per cent in 
Brazil and only 6 per cent in Canada. But the per capita cultivated land has gone 
down drastically from 0.53 hectares in 1951 to 0.14 hectares in 1999-2000. This is a 
serious trend and can be checked only by population control. 

Madhya Pradesh has the largest net sown area of 19.89 million hectares which is 
about 13.89 per cent of the total reporting net sown area of India. This is followed by 
Maharashtra (17 69 million hectares), Uttar Pradesh (17.58 million hectares), 
Rajasthan (15.51 million hectares), Andhra Pradesh (10.66 million hectares) and 
Karnataka (10.26 million hectares). 

It may be noted that agricultural prosperity does not depend as much as on the total 
net sown area as it does on the percentage of net sown area to the total reporting area. 
There are large variations in the proportion of net sown area to total reporting area 
from one state to another Punjab and Haryana had some of the highest proportions of 
84.2 and 80.7 per cent respectively while Arunachal Pradesh had 3 per cent only in 
1999-2000. 

Large parts of the Satluj, Ganga plains, Gujarat plains, Kathiawar plateau 
Maharashtra plateau and West Bengal basin have high proportion of cultivated area. 
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This is largely due to gentle slope of the land, fertile alluvial and black soil, 
favourable climate, excellent irrigation facilities and high density of population. In 
contrast, mountainous and hilly areas in the Himalayan region and some of the drier 
tracts are not much suited to farming because of rugged topography, unfavourable 
climate and infertile soils. 

2. Area sown more than once: 

As the name indicates, this area is used to grow more than one crop in a year. This 
accounts for over 34 3 per cent of the net sown area and 16.6 per cent of the total 
reporting area of the country. This type of area comprises of land with rich fertile 
soils and regular water supply. It is clear that the percentage of area sown more than 
once is rather low in India as a whole. 

This is attenuated to infertile soils deficiency of moisture and insufficient use of 
manures and fertilizers. This type of land is of special significance. Since almost all 
the arable land has already been brought under plough, the only course left to 
increase the agricultural production is to increase the intensity of cropping which can 
be done by increasing the area sown more than once. 

Large tracts of the Indo-Ganga plain in Punjab, Haryana, Uttar Pradesh and Bihar 
and in coastal regions have large percentage of area sown more than once. 

3. Forests: 

Forest area has increased considerably from 40.45 million hectares in 1950-51 to 
70.02 million hectares in 2011-12 recording a 70 per cent increase in a span of half a 
century. However, 22.89 per cent of forest land to the total reporting area is not 
sufficient for a tropical country like India where about 33 per cent of the total land 
should be under forests. 

This will require massive tree plantations and vigorous restrictions on the reckless 
felling of trees. According to the expert committee recommendations, much of the 
area reclaimed from the forest for agriculture should be retired from cultivation and 
brought back under forests to save the land from the adverse effects of deforestation. 

4. Land not available for cultivation: 

This class consists of two types of land viz. (i) land put to non agricultural uses and 
(ii) barren and un-culturable land. The area put to non-agricultural uses includes land 
occupied by villages, towns, roads, railways or under water i.e. rivers, lakes, canals, 
tanks, ponds, etc. 

The barren land covers all barren and uncultivated lands in mountains and hill slopes, 
deserts and rocky areas. These areas cannot be brought under plough except at high 
input cost with possible low returns. The amount of this land has been variable right 
from 1950-51 to 2011-12, the data for which are given in Table 1. 
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Land not available for cultivation accounted for 13.8 per cent of the total reported 
area in 1999-2000. The largest amount of land in this category is in Andhra Pradesh 
followed by Rajasthan, Madhya Pradesh, Gujarat, Uttar Pradesh and Bihar. 

5. Permanent pastures and other grazing lands: 

A total area of 10.30 million hectares is devoted to permanent pastures and other 
grazing lands. This amounts to about 3.37 per cent of the total reporting area of the 
country. Grazing takes place mostly in forests and other uncultivated land wherever 
pasturage is available. 

The area presently under pastures and other grazing lands is not sufficient keeping in 
view the large population of livestock in the country. About one-third of the 
reporting area in Himachal Pradesh is under pastures. The proportion varies from 4 
to 10 per cent in Madhya Pradesh, Karnataka, Gujarat, Rajasthan, Maharashtra and 
Orissa. It is less than 4 per cent in the remaining parts of the country. 

6. Land under miscellaneous tree crops and Groves not included in Net Area 
Sown: 

Land under miscellaneous tree crops and groves include all cultivable land which is 
not included under net area sown, but is put to some agricultural use. Land under 
casuarina trees, thatching grass, bamboo, bushes, other groves for fuel, etc. which are 
not included under orchard are classed under this category. 

Land under this category declined sharply from 19.8 million hectares in 1950-51 to 
only 3.16 million hectares in 2011-12. Thus the percentage of this land fell from 6.97 
per cent in 1950-51 to a mere 1.03 per cent in 2011-12. 

After that juncture the area under miscellaneous tree crops and groves has shown 
varying trends and stood at 3.62 million hectares or 1.2 per cent of the total reporting 
area in 1999-2000. Orissa has the largest area of 7.74 lakh hectares in this category 
followed by Uttar Pradesh (5.47 lakh hectares), Bihar (3.44 hectares), Karnataka (3-
05 lakh hectares), Andhra Pradesh (2.43 lakh hectares), Assam (2.36 lakh hectares) 
and Tamil Nadu (2.43 lakh hectares). 

7. Culturable Waste Land: 

The “wasteland survey and reclamation committee” defines “culturable waste” as the 
land available for cultivation but not used for cultivation for one reason or the other. 
This land was used in the past but has been abandoned for some reason. It is not 
being used at present due to such constraints as lack of water, salinity or alkalinity of 
soil, soil erosion, water-logging, an unfavourable physiographic position, or human 
neglect. 

Reh, Bhur, Usar, and Khola tracts of Uttar Pradesh, Punjab and Haryana as well as in 
several other parts of the country were used for agriculture in the past but had to be 
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abandoned due to some deficiencies in the soil resulting from faulty agricultural 
practices. The land under this category has declined considerably from about 22.9 
million hectare in 1950-51 to 12.64 million hectare in 2011-12. 

This decline in the wasteland is due to some land reclamation schemes launched in 
India after Independence. About one-sixth of the total reporting area in Goa is termed 
as culturable waste. Rajasthan has 4.9 lakh hectare of cultivable waste land which is 
about 36.1 per cent of the total waste land of India. 

The other states with considerable culturable waste land are Gujarat (13.6%), 
Madhya Pradesh (10.2%), Uttar Pradesh (6.93%) and Maharashtra (6.83%). The 
cultivable waste, if brought under cultivation can be an important factor in 
augmenting the country’s agricultural production. 

However, in the interest of long term conservation and maintenance of eco-balance, 
this land should be put under afforestation and not under crop farming. National 
Remote Sensing Agency (NRSA), Hyderabad is making valuable contribution in 
mapping the wastelands in India through satellite imageries. 

8. Fallow lands: 

This category includes all that land which was used for cultivation but is temporarily 
out of cultivation. Fallow land is of two type’s viz., current fallow and fallow other 
than current fallow. Fallow of one year is called ‘current fallow’ while that of 2 to 5 
years is classified as ‘fallow other than current fallow’. Fallow land is left 
uncultivated from 1 to 5 years to help soil recoup its fertility in the natural way 
depending upon the nature of soil and the nature of fanning. 

There have been varying trends in the extent of current fallow but it has recorded an 
increase from 10.68 million hectares in 1950-51 to 25.39 million hectares in 2011-
12. But there had been a sharp decline in fallow lands other than current fallows from 
17.4 million hectare in 1950-51 to 10.67 million hectare in 2011-12. The largest area 
of over 2.5 million hectare of ‘fallow land other than current fallow’ is in Rajasthan 
followed by 1.4 million hectares in Andhra Pradesh and over one million hectares in 
Maharashtra. The distribution of the current fallow on the other hand presents a 
slightly different picture. 

Andhra Pradesh with about 2.8 million hectares has the largest area as current fallow. 
This is followed by over 2.6 million hectares in Rajasthan, 1.8 million hectares in 
Bihar, 1.4 million hectares in Karnataka, 1.08 million hectares in Tamil Nadu and 
over one million hectares in Uttar Pradesh. 

There is need to reduce the extent and frequency of fallow land in order to increase 
agricultural production. This can be done by proper dose of fertilizers, providing 
irrigation facilities, crop rotation and combination and several other similar farm 
techniques. Wastelands are degraded land—under-utilized and suffering from lack of 
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proper soil and water management—brought under vegetative cover with reasonable 
effort. Table 4 shows the categories of wastelands in India. 

As the economy grows, land use patterns also change. As a result, land is being put 
to use in areas other than agricultural. Agricultural land is increasingly being used for 
building purposes, especially around urban areas. So too, pastureland is declining as 
a result of pressure from agriculture. 

Table 4: Categories of Wastelands in India  

Category Area (in sq.km.) 

Snow Covered/Glacial 55,788.49 

Barren Rocky/Sheet Rock 64,584.77 

Sands-inland/coastal 50,021.65 

Land affected by salinity/alkalinity 20,477.38 

Gullied/or ravenous land 20,553.35 

Upland with or without scrub 1,94,014.29 

Water logged and Marshy 16,568.45 

Steep sloping area 7,656.29 

Sniffing cultivation land 35,142.20 

Mining/Industrial Wastelands 1,252.13 

Degraded/pastures/grazing land 25,987.91 

Under utilized/degraded notified 1,40,652.31 

forest land  

Degraded land under plantation crop 5,828.09 

Grand Total 6,38,518.31 
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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.  
 
 
1) What are the different types of land category under new classification? 
 
Ans.  

 
 

 
 

 
 

 
 

 
 
 
2) What is fallow land? 
     
 Ans.

 
  

 
 

 

 

 

3) What is culturable waste land ? 

  Ans. 
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1.3 Land-use planning:  

 Land use planning is the general term used for a branch of urban planning 
encompassing various disciplines which seek to order and regulate land use in an 
efficient and ethical way, thus preventing land-use conflicts. Governments use land-
use planning to manage the development of land within their jurisdictions. In doing 
so, the governmental unit can plan for the needs of the community while 
safeguarding natural resources. To this end, it is the systematic assessment of land 
and water potential, alternatives for land use, and economic and social conditions in 
order to select and adopt the best land-use options. Often one element of a 
comprehensive plan, a land-use plan provides a vision for the future possibilities of 
development in neighborhoods, districts, cities, or any defined planning area. 

In the United States, the terms land-use planning, regional planning, urban planning, 
and urban design are often used interchangeably, and will depend on the state, 
county, and/or project in question. Despite confusing nomenclature, the essential 
function of land-use planning remains the same whatever term is applied. The 
Canadian Institute of Planners offers a definition that land-use planning means the 
scientific, aesthetic, and orderly disposition of land, resources, facilities and services 
with a view to securing the physical, economic and social efficiency, health and 
well-being of urban and rural communities. The American Planning Association 
states that the goal of land-use planning is to further the welfare of people and their 
communities by creating convenient, equitable, healthful, efficient, and attractive 
environments for present and future generations 

Land degradation: 

The area of land surface that is potentially available for agricultural use declines 
from year to year. The burning of forest removes particularly the entire nitrogen 
supply for vegetation. 

i) Landslides: 

The downwards sliding, falling, flowing of soil, rock, debris. This may occur due to 
fall, slides, flows and man induced. 

ii) Soil erosion:  

The rock fragments and soil are detached from the original site, transported and then 
eventually deposited at the some new locality. This may be normal (geological) or 
accelerated soil erosion. Water and wind is the main agent causing soil erosion. 
Some other agents are chemical and biological, physical, slip, streams and biotic 
agencies like overgrazing and deforestation. 
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iii) Desertification: 

Desertification involves the impoverishment of vegetation and soil resources. 
Desertification is a global problem. Various stage of desertification can be seen in 
most of the world’s dry lands. The human activity for extreme resource use and 
abusive land use with climate is the primary cause of desertification. The 
desertification reduced biological productivity, diversity loss, loss of agriculture 
potential low food serenity and reduced carrying capacity for humans and livestock. 
This also increased drought, flooding.  

The United Nations (UN) convened the first International Conference of 
desertification (UNCOD) in 1977. In 1978 United Nations Environment Programme 
(UNEP) estimated that over 1.15 x 107 m (3 x 107 km2) was severely deserted. In 
1984 UNEP estimated that 35% of the world’s land surface was at risk and nearby 
5.2 x 107 acres production land were being reduced to near complete uselessness. 
The Sahara desert was expanding southward at an average of 3.7 miles per year. 
1991 UNEP estimated that 73% of the world’s range land 47% of rainfed cropland 
and 30% irrigated cropland was alternate moderately desertified.  During the 1992 
UN ‘Earth Summit’ Conference on environment and development in Rio de Janeiro 
world leader agreed to initiate negotiation on global desertification. The resulting 
convention to combat desertification (CCD) was adopted in 1994. Following 
ratification by 50 countries, it becomes international law at the end of 1996. 

Land use: 

Land use involves the management and modification of natural environment or 
wilderness into built environment such as settlements and semi-natural habitats such 
as arable fields, pastures, and managed woods. It also has been defined as "the total 
of arrangements, activities, and inputs that people undertake in a certain land cover 
type."  

Land use practices vary considerably across the world. The United Nations' Food 
and Agriculture Organization Water Development Division explains that "Land use 
concerns the products and/or benefits obtained from use of the land as well as the 
land management actions (activities) carried out by humans to produce those 
products and benefits”. As of the early 1990s, about 13% of the Earth was 
considered arable land, with 26% in pasture, 32% forests and woodland, and 1.5% 
urban areas. 

As Albert Guttenberg (1959) wrote many years ago, "'Land use' is a key term in the 
language of city planning." Commonly, political jurisdictions will undertake land-
use planning and regulate the use of land in an attempt to avoid land-use conflicts. 
Land use plans are implemented through land division and use ordinances and 
regulations, such as zoning regulations.  



    

Odisha State Open University                                                                                             Page 18 

 

 

In colonial America, few regulations existed to control the use of land, due to the 
seemingly endless amounts of it. As society shifted from rural to urban, public land 
regulation became important, especially to city governments trying to control 
industry, commerce, and housing within their boundaries. The first zoning ordinance 
was passed in New York City in 1916, and, by the 1930s, most states had adopted 
zoning laws. In the 1970s, concerns about the environment and historic preservation 
led to further regulation. 

Today, federal, state, and local governments regulate growth and development 
through statutory law. The majority of controls on land, however, stem from the 
actions of private developers and individuals. Three typical situations bringing such 
private entities into the court system are: suits brought by one neighbor against 
another; suits brought by a public official against a neighboring landowner on behalf 
of the public; and suits involving individuals who share ownership of a particular 
parcel of land. In these situations, judicial decisions and enforcement of private land-
use arrangements can reinforce public regulation, and achieve forms and levels of 
control.  

Land use and land management practices have a major impact on natural resources 
including water, soil, nutrients, plants and animals. Land use information can be used 
to develop solutions for natural resource management issues such as salinity and 
water quality. For instance, water bodies in a region that has been deforested or 
having erosion will have different water quality than those in areas that are forested. 
Forest gardening, a plant-based food production system, is believed to be the oldest 
form of land use in the world.  

Land Use Pattern in India is mainly determined by economic, institutional and 
physical structure. Land area in India is ample but that needs proper care to survive 
and sustain. Land use pattern in India relates to the physical characteristics of land, 
the institutional and other resources framework like labour, capital available. All 
these aspects are associated with the economic development. India has a total land 
area of approximately 328 million hectares. Mostly, land utilization statistics are 
obtainable for almost 93 % of the entire area that is around 306 million hectares. It is 
considerable to note that our forefathers have been successful in harbouring nearly 
140 million hectares of land from the natural ecosystem to agriculture. From the time 
of independence, people have been successful to add another more area under 
agriculture. As a result, we have around 140.80 million hectares of land as net sown 
area at present. It forms a stupendous percentage of as high as 51%. No other large 
country is as fortunate as India in this regard. 

Reporting and Non-Reporting Land  

The land for which the data on classification of land-use is available is known as 
Reporting Land. In some cases the reporting land is that land, where the land use 
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pattern figures are supported on land records and are based on village records or 
papers. These records are preserved by village revenue agency and here the data is 
completely based on details of entire areas. In cases, where the records are not 
preserved, the estimates are mostly based on sample survey. Thus, the statistics of 
land use pattern are based on these two methods. On the other hand, the lands where 
no data is available are known as Non-Reporting Lands.  

Uncultivated Land  

According to the available land use statistics, there has been a slight increase in the 
net sown area. Almost 28 million hectares have been added over the passing few 
decades. Around 1.3 % of the land is under fruit trees. Nearly 5 % of the land falls in 
the category of uncultivated land which is cultivated once every 2 to 3 years. Thus, 
near about 51% of the whole area, on an average, is cultivated once a year. The 
uncultivated lands are subsidiary lands and are kept so to re-establish their richness. 
Its use depends upon high-quality and timely rains also.  

Pastures and other Grazing Lands  

The area separated as cultivable waste, has remained stationary at around 6.4 % for 
several decades. The land under permanent pastures is despondently low and 
suggests a remarkable population pressure on the land. Also, credit must be 
confirmed on the farmers that with so modest land under pastures, they have the 
biggest number of cattle. They are nurtured mainly on husk, grain chaff, farm waste 
and few fodder crops. This is definitely the most economical way to have a larger 
number of drought animals and bovine cattle. Areas that have been classed under 
forests are also used for cattle grazing.  Forested land in India is far less in scientific 
norm. For a self-sufficient economy and accurate ecological steadiness, at least one 
third of the total land area must be kept under forests and natural vegetation. In 
India, it is as low as 19.27%. Photographic proof, gained from satellites has 
confirmed that only about 46 million hectares come under real forests, as opposed to 
the estimated 63 million hectares, according to the figures of land use pattern. 
However, this outline establishes a tiny rise from 40 million hectares.  It is important 
for the populace to ensure that they increase the area under forests for reasons more 
than one. A bigger area under forests is an obligation, to maintain the ecological 
balance and for absorption of carbon dioxide, the assemblage of which is likely to 
heighten the green house effect. This in turn would raise atmospheric temperature at 
the global stage. It may lead to thawing of ice caps and equivalent rise in sea level, 
jeopardizing low-lying densely populated parts of the world. Forests supply home to 
wildlife and help their continuation. They help in enhancing the level of rainfall, 
minimizing cases of famine. Forested lands also help in permeation of rainwater in 
the subsoil and modulating the flow of river waters in both rainy and dry seasons. 
Forests safeguard not only water but soil as well. They, thus, help in plunging the 
volume of floodwaters and their ferocity. 
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Wasteland  
A part of the land that is not utilized for the moment is classified as wasteland. This 
embraces the baked and rocky deserts. High mountainous and uneven lands also fall 
into this category. At times humankind has also been responsible to add to such areas 
by deforestation and overgrazing.  

Measures for proper Land Use  

The mounting population and advanced standards of living have resulted in an ever 
increasing demand for residential land, both in villages and towns. Cities and towns 
are obligated to grow vertically rather than horizontally. Land is needed to develop 
industry, commerce, transport and recreational facilities. In view of mounting 
pressure on land for numerous purposes, it is customary to plan appropriate use of all 
the obtainable land. This may be done by following fitting measures to control soil 
erosion, desertification etc. which turns cultivatable land into wildernesses. In 
addition, some of the barrens may be brought around for different uses. Likewise, 
with the help of up-to-date and scientific methods of farming, productivity of land 
can also be amplified. All endeavours should be made to strike a balance amongst 
diverse use of land.  In India the capacity for expansion of cultivation to further new 
areas is very restricted. As of now, 49% of the entire reporting land is cultured. 
Fallow and other waste lands, including grazing pastures, which are not currently 
cultivated, is presumed around 42 million hectares, and further expansion of 
cultivation to such lands would be expensive as improvements should be made on 
irrigation and water and soil conservation. 

  
In the dynamic context, keeping in view the natural endowments and the recent 
advances in technology, the overall interests of a country may dictate a certain 
modification of or a change in the existing land-use pattern of a region. A proper 
study of the present land-use patterns and the developing trends will help to suggest 
the scope for planned shifts in the patterns in India. 

1.4 Land Legislations: 

Land law is the form of law that deals with the rights to use, alienate, or exclude 
others from land. In many jurisdictions, these kinds of property are referred to as real 
estate or real property, as distinct from personal property. Land use agreements, 
including renting, are an important intersection of property and contract law. 
Encumbrance on the land rights of one, such as an easement, may constitute the land 
rights of another. Mineral rights and water rights are closely linked and often 
interrelated concepts.  
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1.4.1 National sovereignty: 

Sovereignty, in common law jurisdictions, is often referred to as absolute title, 
radical title, or allodial title. Nearly all of these jurisdictions have a system of land 
registration, to record fee simple interests, and a land claim process to resolve 
disputes. 

1.4.2 Land rights: 

Indigenous land rights are recognized by international law, as well as the national 
legal systems of common law and civil law countries. In common law jurisdictions, 
the land rights of indigenous peoples are referred to as aboriginal title. In customary 
law jurisdictions, customary land is the predominant form of land ownership. Land 
reform refers to government policies that take and/or redistribute land, such as a land 
grant. 

Land rights refer to the inalienable ability of individuals to freely obtain, utilise, and 
possess land at their discretion, as long as their activities on the land do not impede 
on other individuals’ rights. This is not to be confused with access to land, which 
allows individuals the use of land in an economic sense (i.e. farming). Instead, land 
rights address the ownership of land which provides security and increases human 
capabilities. When a person only has access to land, they are in constant threat of 
expulsion depending on the choices of the land owner, which limits financial 
stability.  

Land rights are an integral part of Land Laws, as they socially enforce groups of 
individuals’ rights to own land in concurrence with the land laws of a nation. Land 
Law addresses the legal mandates set forth by a country in regards to land 
ownership, while land rights refer to the social acceptance of land ownership. The 
law may advocate for equal access to land, land rights in certain countries and 
cultures may hinder a group’s right to actually own land. Laws are important, but 
they must be backed up by cultural tradition and social acceptance. Therefore, laws 
concerning land ownership and land rights of a country must be in agreement. 

Globally, there has been an increased focus on land rights, as they are so pertinent to 
various aspects of development. According to Wickeri and Kalhan, land ownership 
can be a critical source of capital, financial security, food, water, shelter, and 
resources. The UN Global Land Tool organisation has found that rural landlessness 
is a strong predictor of poverty and hunger, and negatively impacts Empowerment 
and the realization of Human rights. In order to home in on this critical problem of 
inadequate land rights, the Millennium Development Goal 7D strives to improve the 
lives of 100 million slum dwellers across the globe. This includes increased land 
rights for impoverished people, which will ultimately lead to a higher quality of life.  
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Although land rights are fundamental in achieving higher standards of living, certain 
groups of individuals are consistently left out of land ownership provisions. The law 
may provide access to land, however, cultural barriers and poverty traps limit 
minority groups’ ability to own land.  In order to reach equality, these groups must 
obtain adequate land rights that are both socially and legally recognised. 

1.4.3 Land rights and Women: 

Several scholars argue that women’s lack of sufficient land rights negatively affects 
their immediate families and the larger community, as well. With land ownership, 
women can develop an income and allocate this income more fairly within the 
household. It is believed that providing sufficient land rights for women is beneficial 
because:  

-Women are less likely to be victims of domestic violence 

-Children are more likely to get an education and stay in school longer 

-Women may have better access to Microcredit 

In many parts of the world, women have access to land in order to farm and cultivate 
the land; however, there are traditions and cultural norms which bar women from 
inheriting or purchasing land. This puts women in a place of dependence on their 
husbands, brothers, or fathers for their livelihood and shelter. In case of an illness, 
domestic violence, or death in the family, women would be left landless and unable 
to either grow crops for food, or rent land for profit. Land ownership for women is a 
crucial form of security and income, increasing Empowerment and decreasing 
Poverty. 

 Women in India have the legal right to own land, but very few actually do as 
a result of the patriarchal practices which dominate the nation.  Until recently, Indian 
women have been left out of laws regarding the distribution of public land and were 
forced to rely on the small possibility of obtaining private land from their families. 
Inheritance laws which cater towards men are one of the key issues behind inequality 
in land rights. According to Bina Agarwal, land ownership defines social status and 
political power in the household and in the village, shaping relationships and 
creating family dynamics. Therefore, inheritance of land automatically puts men 
above women both in the household, and in the community. Due to lack of political 
support in the community and limited bargaining powers within the household, 
women lack the voice to advocate for their own rights. 

Another issue with land rights in India is that they leave women completely 
dependent on the lives of their husbands. A study by Bina Agarwal found that in 
West Bengal, prosperous families turn destitute when the male head of the household 
dies, as women are not permitted to take over their husband’s land. Also, due to 
cultural tradition, the higher the status of the woman, the less likely she is to have 
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any developed skills that would be useful in finding work. These women are forced 
to beg for food and shelter once their husbands die because they have not been 
allowed to gain work experience.  

Bina Agarwal argues that land ownership significantly decreases the chance of 
domestic violence against Indian women. Owning property elevates women to a 
higher status within the household, allowing more equality and bargaining power. In 
addition, owning property separately from their husbands allowed women an 
opportunity of escape from abusive relationships. Agarwal concluded that the 
prospect of a safe shelter outside of the main household decreases the longevity of 
domestic violence.  Land rights are critical for women in India due to the heavily 
patriarchal society in which they live. Cultural perspectives play a key role in the 
acceptance of equality within land ownership. Women owning land ultimately 
benefits the household and society as a whole. The most recent advance towards 
equality in land rights in India was the Hindu Succession Act of 2005. This act 
aimed to remove the gender discrimination which was present in the Hindu 
Succession Act, 1956. In the new amendment, daughters and sons have equal rights 
to obtain land from their parents. This act was both a legally and socially important 
move for women’s rights to land ownership. Not only did it legally mandate equality 
in land succession, it also validated women’s roles as equals in society. 

1.5 Impact of Land Legislation: 

Land title formalization has been part of India’s state policy since independence.  
Independent India’s most revolutionary land policy was perhaps the abolition of the 
Zamindari system (feudal land holding practices). Land-reform policy in India had 
two specific objectives: "The first is to remove such impediments to increase in 
agricultural production as arise from the agrarian structure inherited from the past. 
The second objective, which is closely related to the first, is to eliminate all elements 
of exploitation and social injustice within the agrarian system, to provide security for 
the tiller of soil and assure equality of status and opportunity to all sections of the 
rural population.”  

There are four main important aspects of land reforms: 

a) Abolition of intermediaries (rent collectors under the pre-Independence land 
revenue system); 

b) Tenancy regulation (to improve the contractual terms including security of 
tenure); 

c) Ceiling on landholdings (to redistributing surplus land to the landless); 

d) Consolidation disparate landholdings.  
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After abolition of Zamindari, the (superior) tenant farmers became virtual owners of 
the land. They owned tens and hundreds of acres of land while other (inferior 
tenants/sharecroppers/landless laborers) owned nothing. Many Zamindars 
themselves kept lot of land in pretext of ‘personal cultivation’. 

Therefore, State governments enacted land ceiling acts. Under this act, an individual 
farmer cannot own land beyond say 10 acres. Thus, if a farmer owned 12 acres, 
government would take away 12-10=2 acres of surplus land from him, and 
“distribute” it to some landless laborers.  

What is Ceiling on Land Holdings? 

It means fixing maximum size of land holding that an individual/family can own. 

Land over and above the ceiling limit, called surplus land. 
If the individual/family owns more land than the ceiling limit, the surplus land is 
taken away (with or without paying compensation to original owner) 
This surplus land is distributed among small farmers, tenants, landless labourers or 
handed over to village panchayat or given to cooperative farming societies. 
 

Why Ceiling on Land holdings? 

The Directive Principles of State Policy (DPSP) Article 38 seeks to minimize the 
inequalities of income, status, facilities and opportunities. Land ceiling minimize 
inequality in the land ownership and thus reduces inequality of income. 

The Directive Principles of State Policy (DPSP) Article 389 wants to ensure that the 
operation of economic system does not result in the concentration of wealth. In a 
village, there may be concentration of land with one or more individuals; hence land 
ceiling is necessary to prevent concentration of wealth in the hands of few. 

The Directive Principles of State Policy (DPSP) Article 389 wants to give right to 
adequate means of livelihood for all citizens. Land ceiling (and subsequent land 
redistribution) provides self-employment opportunities to landless agricultural 
laborers. 

If there is no land ceiling, rich farmers will buy all the land of entire village and 
tehsil. But since they cannot cultivate all the land by themselves- they’ll ‘lease’ it to 
small farmers (tenants). Small farmer (tenant) doesn’t have any ‘motivation’ to work 
harder because he doesn’t own the land and he has to give a large portion of his 
produce to the rich farmer as “rent”. 

So, after abolishing Zamindari, if State Governments had not implemented land 
ceiling, then rich farmers/superior tenants would have become the new de-
facto/virtual Zamindars of Modern India. 
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Although, economists who believe in free market / capitalism, don’t like land 
ceiling.  

Land Ceiling: Pro and Anti arguments 

Anti-Land Ceiling Pro Land Ceiling 

Land ceiling should be abolished. Even 
corporate sector should be allowed to buy 
agriculture  land. 

This will enable the enterprising farmer to 
enlarge his holding by buying or leasing 
lands of small farmers. 

Although landlessness will increase but 
these small farmers could find 
employment in agriculture and allied 
sector as a result of capitalist mode of 
production. 

Agricultural income is exempted from 
income tax. 

So, if land ceilings are removed, the rich 
people will rush to buy farm land. 

Thus land prices will soar. A new 
‘intermediary’ group of agriculture land 
mafia will emerge. 

But millions of small and marginal 
farmers will be pushed off their land. 

Hence, the time is not yet ripe to bring 
forth such drastic reforms (of removing 
land ceilings). 

Capitalist mode of agriculture generates 
more surplus income which may be 
invested back into the agriculture for 
economic growth. 

If corporate sector is allowed to enter in 
agriculture, then 

Agriculture exports will increase 

More foreign exchange income 

Current Account deficit will decrease, 

Strengthening of rupees. 

Capitalist mode of agriculture uses more 
machines and less laborers which 
increases unemployment 

Yes, Economic growth will be achieved 
but at the cost of unemployment and 
subsequent fall in human development. 

Small farms are not productive because 
they hinder mechanized farming 

Small farmers have limited capital to 
invest in improving agricultural 
production. 

Large farms tend to prefer monoculture 
(single crop), because they can be easily 
managed with heavy machinery. More 
susceptible to pest attacks, not good from 
soil fertility point of view. 

Small farmers usually have mixed crops 
(intercropping), they combine and rotate 
crops and livestock, with manure to 
increase soil fertility. 
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With land ceiling and distribution- poverty 
and disguised unemployment continues. 

Some people need to be shifted from 
agricultural sector to 
manufacturing/service sector. There is no 
need to give land to each and every 
landless person. 

Villagers should be kept self-employed, 
even if on small and marginal farms. 

This fits with Gandhian ideas of village 
republics. 

 

Land Ceilings: Benefits/Advantages/Positive Points 

States with political will in favour of land ceiling has showed great progress. In 
Jammu and Kashmir, Land ceiling laws fully implemented and by the middle of 
1955 about 230,000 acres of surplus land had been handed over to tenants and 
landless labourers, that too without having to pay any compensation. West Bengal 
had less than 3% of total cultivate land in India. Yet more than 25% of the total 
surplus land that was distributed throughout India, belonged to WB. 

Increase Production  

Earlier large tracts of wasteland belonging to big zamindars / farmers remain 
uncultivated. These lands have given to landless labourers which have been 
cultivated by them. Equal distribution of land will encourage intensive cultivation 
resulting in increased agricultural production. Some farm management studies 
conducted in India testified that small farms yielded more production per hectare. It 
is so because family members themselves cultivate small farms. Even one hectare of 
land is also an economic holding these days on account of improvement in 
agricultural technique. Hence, small size of holding due to ceiling will not have any 
adverse effect on agricultural production. At least some of the Land owners shifted 
to direct ‘efficient’ farming in order to get ‘exemption’ from land ceiling. 

Benefits of Land Ceiling  

Employment 
increased 

Landless labourer gets employment only during sowing and 
harvesting season but now given land ownership, he is a self-
employed farmer. Distribution of land has increased in agricultural 
activities resulting in more agricultural labour employment. 

Naxalism  
reduced 

With reduction in inequality among the villagers, possibility of class 
struggle will be minimized. 
They will live with perfect peace and harmony and may not join 
Maoists/Naxals movements any longer.  

Social Justice 
In a rural economy, whoever controls land, controls the power. Land 
ceiling Reduced this power inequality among villagers. Promoted 
spirit of cooperation among villagers. Will help develop cooperative 
farming later on. 
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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.  
 
1) What does it mean by Land-use planning? 

   Ans.  
 

 
 

 
 

 
2) What is the meaning of soil erosion? 

Ans. 
 

 

 

3) What is the meaning of desertification? 

Ans.  
 

 
 

 
 

 
 
4)What are the beneficial effects of land rights for women ? 

Ans. 
 

 
 

 
 

5) What are the impacts of Land reforms? 

Ans.  
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Land acquisition in India  

Land acquisition in India refers to the process by which the union or a state 
government in India acquires private land for the purpose of industrialization, 
development of infrastructural facilities or urbanization of the private land, and 
provides compensation to the affected land owners and their rehabilitation and 
resettlement. Land acquisition in India is governed by the Right to Fair 
Compensation and Transparency in Land Acquisition, Rehabilitation and 
Resettlement Act, 2013 (LARR) and which came into force from 1 January 2014. 
Till 2013, land acquisition in India was governed by Land Acquisition Act of 1894. 
On 31st  December 2014, the President of India promulgated an ordinance with an 
official mandate to "meet the twin objectives of farmer welfare; along with 
expeditiously meeting the strategic and developmental needs of the country". An 
amendment bill was then introduced in Parliament to endorse the Ordinance. Lok 
Sabha passed the bill but the same is still lying for passage by the Rajya Sabha. On 
30 May 2015, President of India promulgated the amendment ordinance for third 
time. Union Government of India has also made and notified the Right to Fair 
Compensation and Transparency in Land Acquisition, Rehabilitation and 
Resettlement (Social Impact Assessment and Consent) Rules, 2014 under the Act to 
regulate the procedure.  

 

1.6   Let Us Sum Up: 

By itself rural India has the capacity to be self sufficient, provided the following 
things are done:- (1) Substantially upgrading the existing irrigation infrastructure and 
then adopting means of massively increasing irrigation through a hierarchy of 
projects ranging from the village pond, dug well, tube well, micro and minor 
irrigation works and all the way up to mega projects (2) Stabilizing power supply 
and ensuring twenty-four hours power supply to villages, but on a full tariff basis so 
that there are adequate returns on the power supply. (3) A massive input into 
improving school education, vocational education and technical education, together 
with encouragement to rural students to enroll in colleges specializing in Humanities, 
Social Sciences and the Liberal Arts. (4) Improving the network of rural 
communications, development of market villages and towns, strengthening of 
mandis, location of industry which adds value to agricultural produce in the mandi 
towns. (5) Strengthening the rural credit system so that the service town and farmers 
in its command both mutually benefit.A sensible land use policy would try retaining 
this balance and designing land use in a way that there is minimum disturbance of 
agricultural land and land which either is or potentially can be under forest Once we 
have a land use policy in place, maintenance of the settlement equilibrium would 
become much easier. There is a need for better land based legislations. 
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1.7 Key Words: 

Land :   Land sometimes referred to as dry land, is the solid 
surface of the Earth that is not permanently covered by 
water 

Soil:  The world soil desired from Latin “Solum” means 
easy material in which plant grow. 

Agricultural land:  Agricultural land (also agricultural area) denotes the 
land suitable for agricultural production, both crops 
and livestock. 

Net Sown Area :   Cropped area in the year under consideration is called 
net sown area. 

Culturable Waste Land  :  Land available for cultivation but not used for 
cultivation for  one reason or the other. 

Fallow lands:    This category includes all that land which was used for 
    cultivation but is temporarily out of cultivation. 

Land Legislations :  Land law is the form of law that deals with the rights 
to use,  alienate, or exclude others from land. 

1.8 Suggested Readings:   

1. Shahab Fazal, “Land Use Dynamics in a Developing Economy: Regional 
Perspectives from India”, Springer Science & Business Media, 2012 

2. Ram Nandan Prasad Sinha “Geography and Rural Development”, Concept 
Publishing Company,1992 

1.9 Check Your Progress-Possible Answers :  

Check Your Progress I  
 
1) What are the different types of land category under new classification ? 
Ans: 
   (i) Forests,  

(ii) Barren and un-culturable land,  

(iii) Land put to non- agricultural uses,  
(iv) Culturable wastes,  

(v) Permanent pasture and other grazing land;  
(vi)Miscellaneous tree crops and groves not included in the net area own,  
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(vii) Current fallows;  
(viii) Other fallows; and  

(ix) Net area sown. 
Q 2) What is fallow land? 

This category includes all that land which was used for cultivation but is temporarily 
out of cultivation. Fallow land is of two type’s viz., current fallow and fallow other 
than current fallow. 

Q.3) What is culturable waste land ? 

The “wasteland survey and reclamation committee” defines “culturable waste” as the 
land available for cultivation but not used for cultivation for one reason or the other. 

Check Your Progress I  
Q 1) What does it mean by Land-use planning ? 

Ans : Land use planning is the general term used for a branch of urban planning 
encompassing various disciplines which seek to order and regulate land use in an 
efficient and ethical way, thus preventing land-use conflicts. 

Q 2) What is the meaning of soil erosion ? 

Ans : The rock fragments and soil are detached from the original site, transported 
and then eventually deposited at the some new locality. This may be normal 
(geological) or accelerated soil erosion. 

Q3) What is the meaning of desertification? 

Ans : Desertification involves the impoverishment of vegetation and soil resources. 

Q 4) What are the beneficial effects of land rights for women? 

Women are less likely to be victims of domestic violence 

-Children are more likely to get an education and stay in school longer 

-Women may have better access to Microcredit 

Q 5) What are the impacts of Land reforms ? 

a) Abolition of intermediaries (rent collectors under the pre-Independence land 

revenue system) 

b) Tenancy regulation (to improve the contractual terms including security of tenure) 

c) Ceiling on landholdings (to redistributing surplus land to the landless) 

d) Consolidation disparate landholdings 
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Unit – 2  
Water resources in rural India- uses of water resources, water 
policies and their impacts 
 

Learning Objectives: 

After completion of this unit, you should be able to: 

 List sources of water 
 List rivers type in India 
 Explain the importance of water use 
 Explain the water policy and their impact 

Structure: 

2.1 Introduction 
2.2 Water Resources 

2.2.1 Sources of Water 
2.2.2 Rivers 
2.2.3 Issues Relating to water 

2.3  Uses of Water in Rural areas 
2.4  Water Policies & Impact 
2.5 Ministry of Water Resources, River Development and Ganga 

Rejuvenation 
2.5.1 Central Water Commission:  
2.5.2 Central Soil and Materials Research Station 

2.6 National Water Policy 2012 
2.7 Let Us Sum Up 
2.8 Key Words 
2.9 Suggested Readings 
2.10 Check Your Progress-Possible Answers 

 
 

2.1 Introduction:  

Water is a transparent and nearly colorless chemical substance that is the main 
constituent of Earth's streams, lakes, and oceans, and the fluids of most living 
organisms. Its chemical formula is H2O, meaning that its molecule contains one 
oxygen and two hydrogen atoms, that are connected by covalent bonds. Water 
strictly refers to the liquid state of that substance, that prevails at standard ambient 
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temperature and pressure; but it often refers also to its solid state (ice) or its gaseous 
state (steam or water vapor). It also occurs in nature as snow, glaciers, ice packs and 
icebergs, clouds, fog, dew, aquifers, and atmospheric humidity. Water covers 71% of 
the Earth's surface. It is vital for all known forms of life. On Earth, 96.5% of the 
planet's crust water is found in seas and oceans, 1.7% in groundwater, 1.7% in 
glaciers and the ice caps of Antarctica and Greenland, a small fraction in other large 
water bodies, and 0.001% in the air as vapor, clouds (formed of ice and liquid water 
suspended in air), and precipitation. Only 2.5% of this water is fresh water, and 
98.8% of that water is in ice (excepting ice in clouds) and groundwater. Less than 
0.3% of all freshwater is in rivers, lakes, and in the atmosphere, and an even smaller 
amount of the Earth's freshwater (0.003%) is contained within biological bodies and 
manufactured products. A greater quantity of water is found in the earth's interior.  

Water on Earth moves continually through the water cycle of evaporation and 
transpiration (evapo-transpiration), condensation, precipitation, and runoff, usually 
reaching the sea. Evaporation and transpiration contribute to the precipitation over 
land. Large amounts of water are also chemically combined or adsorbed in hydrated 
minerals. Safe drinking water is essential to humans and other life forms even though 
it provides no calories or organic nutrients. Access to safe drinking water has 
improved over the last decades in almost every part of the world, but approximately 
one billion people still lack access to safe water and over 2.5 billion lack accesses to 
adequate sanitation. There is a clear correlation between access to safe water and 
gross domestic product per capita. However, some observers have estimated that by 
2025 more than half of the world population will be facing water-based 
vulnerability. A report, issued in November 2009, suggests that by 2030, in some 
developing regions of the world, water demand will exceed supply by 50%.Water 
plays an important role in the world economy. Approximately 70% of the freshwater 
used by humans goes to agriculture. Fishing in salt and fresh water bodies is a major 
source of food for many parts of the world. Much of long-distance trade of 
commodities (such as oil and natural gas) and manufactured products is transported 
by boats through seas, rivers, lakes, and canals. Large quantities of water, ice, and 
steam are used for cooling and heating, in industry and homes. Water is an excellent 
solvent for a wide variety of chemical substances; as such it is widely used in 
industrial processes, and in cooking and washing. Water is also central to many 
sports and other forms of entertainment, such as swimming, pleasure boating, boat 
racing, surfing, sport fishing, and diving. 

2.2 Water resources: 

Water resources are sources of water that are potentially useful. Uses of water 
include agricultural, industrial, household, recreational and environmental activities. 
The majority of human uses require fresh water. 97% of the water on the Earth is salt 
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water and only three percent is fresh water; slightly over two thirds of this is frozen 
in glaciers and polar ice caps. The remaining unfrozen freshwater is found mainly as 
groundwater, with only a small fraction present above ground or in the air. Fresh 
water is a renewable resource, yet the world's supply of groundwater is steadily 
decreasing, with depletion occurring most prominently in Asia, South America and 
North America, although it is still unclear how much natural renewal balances this 
usage, and whether ecosystems are threatened. The framework for allocating water 
resources to water users (where such a framework exists) is known as water rights. 

India experiences an average precipitation of 1,170 millimeters (46 in) per year, or 
about 4,000 cubic kilometers (960 cu mi) of rains annually or about 1,720 cubic 
meters (61,000 cu ft) of fresh water per person every year. Some 80 percent of its 
area experiences rains of 750 millimeters (30 in) or more a year. However, this rain 
is not uniform in time or geography. Most of the rains occur during its monsoon 
seasons (June to September), with the north east and north receiving far more rains 
than India's west and south. Other than rains, the melting of snow over the 
Himalayas after winter season feeds the northern rivers to varying degrees. The 
southern rivers, however experience more flow variability over the year. For the 
Himalayan basin, this leads to flooding in some months and water scarcity in others. 
Despite extensive river system, safe clean drinking water as well as irrigation water 
supplies for sustainable agriculture is in shortage across India, in part because it has, 
as yet, harnessed a small fraction of its available and recoverable surface water 
resource. India harnessed 761 cubic kilometers (183 cu mi) (20 percent) of its water 
resources in 2010, part of which came from unsustainable use of groundwater. Of the 
water it withdrew from its rivers and groundwater wells, India dedicated about 688 
cubic kilometers (165 cu mi) to irrigation, 56 cubic kilometers (13 cu mi) to 
municipal and drinking water applications and 17 cubic kilometers (4.1 cu mi) to 
industry.  

Vast area of India is under tropical climate which is conducive throughout the year 
for agriculture due to favourable warm and sunny conditions provided perennial 
water supply is available to cater to the high rate of evapo-transpiration from the 
cultivated land. Though the overall water resources are adequate to meet all the 
requirements of the country, the water supply gaps due to temporal and spatial 
distribution of water resources are to be bridged by interlinking the rivers. The total 
water resources going waste to the sea are nearly 1200 billion cubic meters after 
sparing moderate environmental / salt export water requirements of all rivers. Food 
security in India is possible by achieving water security first which in turn is possible 
with energy security to supply the electricity for the required water pumping as part 
of its rivers interlinking.  

Instead of opting for centralized mega water transfer projects which would take long 
time to give results, it would be cheaper alternative to deploy extensively shade nets 
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over the cultivated lands for using the locally available water sources efficiently to 
crops throughout the year. Plants need less than 2% of total water for metabolism 
requirements and rest 98% is for cooling purpose through transpiration. Shade nets 
or poly tunnels installed over the agriculture lands suitable for all weather conditions 
would reduce the potential evaporation drastically by reflecting the excessive and 
harmful sun light without falling on the cropped area. 

Of all natural resources, water is unarguably the most essential and precious 
resource. Life began with water, and life is nurtured by water. There are organisms, 
such as anaerobes, which can survive without oxygen, but no organism can survive 
without water. 

Water is used as an important source of energy:  

About 25 per cent of electricity generated in the economy is from the hydel sources. 
The other important use of water is in irrigation. In a country where agriculture gives 
sustenance to a large proportion of the population, the provision of water for 
irrigation can make crucial difference, i.e. it can either stimulate the economic 
activity or depresses it altogether. 

2.2.1 Sources of Water:  

The important sources of water can be classified into two groups:  

a) Surface Water:  

Surface water is found in rivers, lakes, or other surface impoundments. Surface water 
is naturally replenished by precipitation and naturally lost through discharge to 
evaporation and sub-surface seepage into the ground. Surface water is exposed to 
many different contaminants, such as animal wastes, pesticides, insecticides, 
industrial wastes, algae and many other organic materials. 

b) Ground Water:  

Ground water is water trapped beneath the ground. Rain that soaks into the ground, 
rivers that, disappear beneath the earth and melting snow are but a few of the sources 
that recharge the supply of underground water. 

Ground water may contain any or all of the contaminants found in surface water as 
well as the dissolved minerals it picks up during its long stay underground. Other 
sources of water, which have not yet been tapped but represent a potential source, are 
saline lakes, saline springs, snow and ice fields. 
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2.2.2  Rivers: 

India’s rivers are classified as Himalayan, peninsular, coastal and inland-drainage 
basin rivers. 

i. Himalayan Rivers:  

The principle Himalayan Rivers are the Indus, the legendary Ganga arid the 
Brahmaputra. These rivers are both naturally snow fed and rain fed and hence 
perennial throughout the year. Himalayan rivers discharge approximately 70 per cent 
of their flow into the sea. The other rivers that chalk out their origin and course in the 
Himalayan ranges include: Sutlej, Chenab, Beas, Ravi, Jhelum, Yamuna and Spiti. 

ii. Coastal Rivers:  

Coastal rivers in India are primarily designated by the areas that lie close to or 
nearby sea and oceans. The coastal rivers, which can be almost regarded as streams, 
especially on the West coast, are short in length, episodic, ephemeral and have small 
catchments. There are many as six hundred rivers on the coast. 

iii. Deccan rivers: 

The Deccan Rivers are primarily rain fed and as a consequence immensely fluctuate 
in volume. All of these rivers are non-perennial in nature. The major rivers in this 
region are Godavari, Krishna, Cauveri, Mahanandi, Narmada, Tapi, Indravati, 
Tughbandra and Bhima. These rivers behave according to the providential wish, at 
times overwhelming in their course and at times running dry most of the year. 

iv. Inland Rivers: 

Rivers of the Inland system, centered in western Rajasthan, are few and frequently 
disappear in years of scant rainfall. Thus, although India possesses many reservoirs 
of water, they are inadequate as compared to the requirements. 

A UN report ranks India 133rd in a list of 180 countries for its poor water 
availability. It also ranks India 120th for water quality in a list of 122 countries. A 
recent World Bank report also estimates the per capita availability of water in India 
as 1185 cubic meters (cm). 
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2.2.3 Issues relating to water:  

The principal issues relating to water are as follows:  

i. Increased demand for water from all sectors; 

ii. Lack of a rational water pricing policy impacting demand adversely; 

iii. Widespread conflicts over groundwater across the country; 

iv. Inefficient management of conflicts by policies and institutions mandated to solve 
the conflicts; and 

v. New conflicts arising within states. 

Groundwater is under serious threat of overuse in many parts of India. 360 districts 
have reported declining water level of over 4 meters during the past 20 years. In 
nearly one-third of the blocks in the country, ground water reserves have been or are 
close to drying-up and this figure is estimated to cross 60 per cent in another 25 
years. 

In this context, four interconnected programmes assume significance:  

i. Watershed development programme; 

ii. Renovation of all water bodies linked to agriculture which has fallen into disuse; 

iii. Correcting the deterioration of public irrigation works, notably state canal 
systems, arising due to cumulative neglect of maintenance and repair over the years; 
and 

iv. Rain water harvesting. 

Water use can mean the amount of water used by a household or a country, or the 
amount used for a given task or for the production of a given quantity of some 
product or crop, or the amount allocated for a particular purpose. Globally, of 
precipitation falling on land each year (about 117,000 km3 (28,000 cu mi)), about 4 
percent is used by rainfed agriculture and about half is subject to evaporation and 
transpiration in forests and other natural or quasi-natural landscapes. The remainder, 
which goes to groundwater replenishment and surface runoff, is sometimes called 
“total actual renewable freshwater resources”. Its magnitude was recently estimated 
at 52,579 km3 (12,614 cu mi)/year. It represents water that can be used either in 
stream or after withdrawal from surface and groundwater sources. Of this remainder, 
about 3,918 km3 were withdrawn in 2007, of which 2,722 km3 (69 percent) were 
used by agriculture, and 734 km3 (19 percent) by other industry.  Most agricultural 
use of withdrawn water is for irrigation, which uses about 5.1 percent of total actual 
renewable freshwater resources. World water use has been growing rapidly in the 
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last hundred years There are numerous measures of water use, including total water 
use, drinking water consumption, non-consumptive use, withdrawn water use (from 
surface and groundwater sources), in stream use, water footprint, etc. Each of these 
(and other) measures of water use is appropriate for some purposes and inappropriate 
for others. Water “footprints” have become popular measures of use, e.g. in relation 
to personal consumption. The term "water footprint" is often used to refer to the 
amount of water used by an individual, community, business, or nation, or the 
amount of water use associated with (although not necessarily assignable to) a 
product. The total water footprint of a typical 3-person household in the U.S. is 
23,360 l (5,140 imp gal; 6,170 US gal). By comparison, a typical single family home 
in the U.S. only uses about 262 l (58 imp gal; 69 US gal) of water per day (2008 
estimate). This includes (in decreasing order) toilet use, washing machine use, 
showers, baths, faucet use, and leaks. More recent study of residential end uses of 
water showed that since the late 1990s, total indoor use has decreased by 22 percent, 
primarily due to the improved water efficiency of clothes washers and toilets.  

The water footprint of an individual, community or business is defined as the total 
volume of freshwater used to produce the goods and services consumed by the 
individual or community or produced by the business. Water use is measured in 
water volume consumed (evaporated) and/or polluted per unit of time. A water 
footprint can be calculated for any well-defined group of consumers (e.g., an 
individual, family, village, city, province, state or nation) or producers (e.g., a public 
organization, private enterprise or economic sector). The water footprint is a 
geographically explicit indicator, not only showing volumes of water use and 
pollution, but also the locations. The water footprint of a country is related to what 
its people eat. For example, it is a common thought that the water involved in a cup 
of coffee is just the water in the cup. There is actually 140 litres of water involved. 
The 140 litres of water is the amount of water that was used to grow, produce, 
package, and ship the coffee beans.  

A hamburger needs an estimated 2,400 litres of water. This hidden water is 
technically called virtual water. Therefore, eating a lot of meat means a large water 
footprint. However, care is needed to avoid misunderstanding the significance of 
water footprints of food. The water footprint concept was introduced in 2002 by 
Arjen Y. Hoekstra from UNESCO-IHE as an alternative indicator of water use. 
Water footprint is one of a family of footprint indicators, which also includes carbon 
footprint and land footprint. The water footprint concept is further related to the idea 
of virtual water trade introduced by Professor John Allan (2008 Stockholm Water 
Prize Laureate). The most elaborate publications on how to estimate water footprints 
are a 2004 report on the "Water footprint of nations" from UNESCO-IHE  and the 
2008 book Globalization of Water, and the 2011 manual “The water footprint 
assessment manual: Setting the global standard”. Cooperation between global 
leading institutions in the field has led to the establishment of the Water Footprint 
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Network in 2008 that aims to coordinate efforts to further develop and disseminate 
knowledge on water footprint concepts, methods and tools 
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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 water ? 

    Ans.  
 

 
 

 
 

 
 

 
 

 
 
Q2) India’s rivers are can be classified as : 
 
    Ans.    

 

 

 

 

 

 

Q3)  What are the important issues relating to use of water ? 

    Ans. 
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2.3 Uses of Water in Rural Areas: 

Types of Water Uses 

 Off-stream Uses 
- Agriculture 

 For Irrigation 
 For livestock 
 Aquaculture 

- Thermoelectric 
 Production of electrical  power 

- Industrial  
- Mining 
- Domestic 
- Commercial 

 

  
 

 

 

 



    

Odisha State Open University                                                                                             Page 41 

 

 

 
 

 In-stream uses 
- Hydropower 
- Navigation 
- Recreation 
- Ecosystem 

  

Various uses of water are given below: 

(i) For drinking purpose. 

(ii) For washing, bathing and cooking etc. 

(iii) For building construction 

(iv) For the generation of steam for industrial use and electricity generation 

(v) For generating hydroelectricity 

(vi) For the manufacture of hydrogen, oxygen and water gas. 

(vii) As a solvent. 

(viii) For irrigation purposes. 

What makes water a universal solvent? 

The following properties of water make it a universal solvent 
(i) Water is a polar molecule 
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(ii) Water can form hydrogen bonds with other polar compounds. 
(iii) Water dissolves many substances by reacting with them chemically. 
(iv) Water is cheap and easily available everywhere. 
Water can be used for direct and indirect purposes. Direct purposes include bathing, 
drinking, and cooking, while examples of indirect purposes are the use of water in 
processing wood to make paper and in producing steel for automobiles. The bulk of 
the world’s water use is for agriculture, industry, and electricity.  

The most common water uses include: 

 Drinking and Household Needs 
 Recreation 
 Industry and Commerce 
 Agriculture 
 Thermoelectricity/Energy 
 Water is used in many ways: for domestic purposes, in industry, in 

commercial establishments (such as hotels and restaurants), in farming (for 
agriculture and animal-rearing), and for emergency uses such as fire-fighting. 
Note that the quality and quantity of water for each use is different. Water for 
domestic purposes needs to be of high quality but is used in relatively small 
amounts, whereas usage in industry or agriculture could cope with water of a 
lower quality but the demand is much higher in terms of quantity. 

 
   a) Domestic use of water 

 We use water in our homes, both indoors and outdoors. Uses include for 
drinking, food preparation, washing hands, bathing/showering, brushing 
teeth, toilet flushing (if there is a flush toilet), cleaning, washing clothes and 
dishes, and watering plants. 

 Water is essential for the proper functioning of the body. Human beings can 
live for several days without food, but only three or four days without water. 
Each person needs to consume about 2–4.5 litres of water per day (depending 
on the climate and level of activity) for their body to function properly. (In 
the next study session you will look at how the body uses water.) In all, each 
of us needs 30–40 litres of water for domestic purposes, including drinking, 
food preparation, cooking and washing (WHO, 1997).  

 The quality of water required for domestic use has to be high, to safeguard 
health. Piped water supplies in towns and cities that come from well-operated 
drinking water treatment plants should be safe to drink. For non-domestic 
purposes, water does not have to be of such high quality and other sources 
may be appropriate. This is the case at Haramaya University’s Harar 
Campus, in MisraqHararghe, Oromia, where students use water from two 
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shallow wells for bathing and washing their clothes, and water supplied by 
the town’s drinking water treatment plant for drinking and cooking purposes. 

   b) Irrigation  
 About 70% of water used globally is in irrigation. In Ethiopia, the total area 

under irrigation is increasing and irrigation channels like the one shown in 
Figure 1.1 can be seen in some parts of the country. Spray irrigation, where 
pressurized water is sprayed over plants to feed them, is often used on large 
farms but greater efficiency of water use can be achieved by drip-feed 
irrigation systems In drip-feed irrigation, water is fed to the roots of plants 
through narrow pipes dripping water onto the soil surface near the base of the 
plant. This takes the water directly to the growing crops and reduces losses 
by evaporation. 

  c) Industrial use 

 In many industries water is essential. Some industries use piped water 
supplied from water treatment plants while others draw the water themselves 
from underground sources and treat it on site for use. The water may be used 
either as part of the production process or as an ingredient, where water is 
one of the components of the product, for example in a soft-drink plant In the 
production process, it can be used for cooling, washing, diluting, boiling or 
cooking, transportation of raw materials (for example, moving potatoes in a 
food factory), and as a cleaning agent. 

d) Mining use 

 Mining activities use huge amounts of water in processing ore to extract 
minerals.  
 

e) Use in power generation 
 The rivers have enormous potential for generating hydroelectric power 

(HEP). HEP uses the energy from moving water and converts this to 
electrical energy. The development of HEP has transformed energy supply in 
recent years and more schemes are under construction or planned. However, 
it is important to realize that in HEP the water is not ‘used’ in the sense of 
being consumed, because after passing through the HEP plant the water 
continues on its path in a river channel. 
Another process under development is the use of geothermal energy, in 
which energy is derived from the heat of the Earth. This process involves 
drilling down into hot layers of underground rock and using this heat to 
convert water into steam, which is then used to drive generators to produce 
electricity.  
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f) Aquacultural use  

Water can also be used in aquaculture, which is the farming of aquatic organisms 
such as fish, crabs and others for food. Fish farming needs water for the fish to 
live in.  In this case, water is used to hatch fish eggs under controlled conditions, 
and the fish are grown to maturity in tanks or ponds, before being sold for food.  

g) Recreational use  

 Water plays an important role in recreational activities and it is not consumed 
in the process of its use.  
 

2.4 Water Policy and their Impact : 

National Water Policy is formulated by the Ministry of Water Resources of the 
Government of India to govern the planning and development of water resources and 
their optimum utilization. The first National Water Policy was adopted in September, 
1987. It was reviewed and updated in 2002 and later in 2012.India accounts for 15% 
of the world population and about 4% of the world’s water resources. One of the 
solutions to solve the country’s water woes is to link the rivers. India has been 
successful in creating live water storage capacity of about 253 billion cubic meter 
(BCM) so far. In a first, the ecological needs of river have also been taken into 
consideration. 

The major provisions under the policy are: 

1. Envisages to establish a standardized national information system with a 
network of data banks and data bases 

2. Resource planning and recycling for providing maximum availability 
3. To give importance to the impact of projects on human settlements and 

environment. 
4. Guidelines for the safety of storage dams and other water-related structures 

5. Regulate exploitation of groundwater 
6. Setting water allocation priorities in the following order: Drinking water, 

Irrigation, Hydropower, Navigation, Industrial and other uses. 
7. The water rates for surface water and ground water should be rationalized 

with due regard to the interests of small and marginal farmers. 

The policy also deals with participation of farmers and voluntary agencies, water 
quality, water zoning, conservation of water, flood and drought management, erosion 
etc. Ministry of Water Resources lays down policies and programmes for 
development and regulation of the country’s water resources. The National Water 
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Policy of 1987 was reviewed and updated in the light of the issues and challenges 
emerging in the water resources sector and the National Water Policy 2002 have 
been adopted by the National Water Resources Council in its meeting held on 1 
April 2002. 

The National Water Policy lays emphasis on integrated water resources development 
and management for optimal and sustainable utilization of the available surface and 
groundwater, creation of well-developed information system, use of traditional 
methods of water conservation, non conventional methods for water utilization and 
demand management have been recognized as important inputs in the revised policy. 
It integrates quantity and quality aspects as well as environmental considerations for 
water through adequate institutional arrangements. 

The involvement of beneficiaries and stakeholders in the project planning and 
participatory approach in water resources management has been focused in the 
policy. The National Water Policy envisages that each state shall formulate its own 
state water policy backed with an operational Action Plan in a time-bound manner 
say in two years to achieve the desired objectives of the policy. 

The ministry of water resources has formulated an Action Plan for implementation of 
the National Water Policy 2002, which was deliberated upon with the Non- 
Government/Voluntary Organizations and experts during August-October 2002. The 
Action Plan, as finalized after deliberations was put up in the Conference of Water 
Resources and Irrigation Ministers of States/UT administrations held on 5 February 
2003 wherein the same has been adopted. 

2.5 Ministry of Water Resources, River Development and Ganga 
Rejuvenation: 

 The Ministry of Water Resources, River Development & Ganga Rejuvenation, 
is a ministry of the Government of India and the apex body for formulation and 
administration of the rules and regulations and laws relating to the development and 
regulation of the water resources in India. The Ministry was formed in January 1985 
following a bifurcation of the then Ministry of Irrigation and Power when the 
Department of Irrigation was re-constituted as the Ministry of Water Resources. In 
July 2014, the Ministry has been renamed to “Ministry of Water Resources, River 
Development & Ganga Rejuvenation”, making it the National Ganga River Basin 
Authority for conservation, development, management, and abatement of pollution 
in the river Ganges and its tributaries. 

The following additional items of work have been assigned to the Ministry:- 
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(a)   National Ganga River Basin Authority including the Mission Directorate, 
National  Mission for Clean Ganga and other related matters of Ganga Rejuvenation. 

(b)  Conservation, development, management and abatement of pollution in river 
Ganga and its  tributaries. 

 Presently, the following Attached & Subordinate Offices, Statutory Bodies, 
Registered Societies and Public Sector Undertakings are working under the control 
of the Ministry of Water Resources:- 

Attached Offices 

1. Central Water Commission 

2  Central Soil & Materials Research Station 

Subordinate Offices 

1. Central Ground Water Board 

2. Central Water & Power Research Station 

3. Bansagar Control Board 

4. Sardar Sarovar Construction Advisory Committee 

5. Ganga Flood Control Commission 

6. Farakka Barrage Project 

7. Upper Yamuna River Board 

Statutory Bodies 

1. Narmada Control Authority 

2. Tungabhadra Board 

3. Betwa River Board 

4. Brahmaputra Board 

5. Godavari River Management Board 

6. Krishna River Management Board 

Registered Societies/ Autonomous Bodies 

1. National Water Development Agency 

2. National Institute of Hydrology 

3. North Eastern Regional Institute of Water and Land Management (NERIWALM) 

Public Sector Undertakings 

1. National Projects Construction Corporation Limited 

2. Water & Power Consultancy Services Limited (WAPCOS Ltd.) 
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 2.5.1 Central Water Commission: 

Set up in 1945, the Central Water Commission (CWC) is the national apex 
organization in the field of water resources development. Over the years, the 
commission has developed considerable technological know-how in planning, 
formulation, and appraisal, design of water resources development schemes, project 
monitoring and management and is sharing this knowledge with other developing 
nations. 

The commission, if so required also undertakes the construction and execution of 
specific projects. Over the years, the commission have developed technical known 
how in plan formulation, appraisal, design of major hydraulic structures and projects 
for the development of water resources. 

2.5.2 Central Soil and Materials Research Station : 

The Central Soil and Materials Research Station (CSMRS), New Delhi, is a premier 
organisation in the country, dealing with field exploration, laboratory investigations 
and basic and applied research in the field of geo mechanics and construction of river 
valley projects. 

The Research Station primarily functions as adviser and consultant to various 
departments of Government of India and State Governments. It also functions as 
consultant for projects and organizations in India and neighbouring countries. 

Subordinate Organizations: 

(i) Central Water and Power Research Station (CWPRS): 

Central Water and Power Research Station is the premier national institute offering 
comprehensive support to a variety of projects in the fields of water and energy 
resource development and water borne transport. 

Today, the research station is increasingly called upon to advise on projects in fields 
as diverse as river training and flood control, design of stable channels, irrigation and 
hydro-electric structures, harbours, waterways, discharge of industrial effluents etc. 

Central Ground Water Board: 
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The CGWB was constituted as the national apex organization in 1970. The main 
activities of the Board include macro-level hydrogeological investigations, deep 
exploratory drilling coupled with remote sensing studies, geophysical studies and 
pumping tests to study the subsurface hydrogeological features and nation-wide 
monitoring of the behaviour of water table and water quality through a network of 
15,843 hydrograph stations. 

In addition to this, a total of 2,239 piezometers, constructed under hydrology project 
are also monitored for the behaviour of water level. Piezometers are fitted with 
Digital Water Level Recorder (DWLR) to get continuous ground water levels at 
desired intervals. The data generated from these investigations provide a scientific 
base for preparation of ground water development schemes by the state governments. 

The Central Ground Water Board carries out exploratory drilling aided by 
geophysical and remote sensing studies to decipher the potentiality of various 
geological formations. Under the Accelerated Ground Water Exploration in the six 
drought affected states of Rajasthan, Gujarat, Madhya Pradesh, Chhattisgarh, Orissa 
and Uttar Pradesh, the Board has constructed 1,519 tubewells to provide drinking 
water. 

To meet the two fold challenge before the country of increasing water demands and 
reduction in availability of fresh water, the CGWB has promoted the practice of 
artificially recharging ground water including rain water harvesting and provides 
technical know-how for construction of rainwater harvesting structures in the 
country. Recently the Board has released a publication titled “Ground Water District 
Maps” and proposes to complete 500 districts maps. 

(ii) Farakka Barrage Project: 

This organization is designed to observe the need of preservation and maintenance of 
the Kolkata Port by improving the regime and navigability of the Bhagirathi-
Hooghly river system. 

(iii) Ganga Flood Control Commission: 

Ganga Flood Control Commission set up in April 1972 serves as the limb of the 
Ganga Flood Control Board and is primarily concerned with the preparation of 
comprehensive plan flood control in the Ganga basin and arranging its 
implementation in a coordinated manner through the states in the basin. The 
Commission is responsible for technical scrutiny and examination of flood control, 
drainage, anti-water-logging and anti-erosion schemes in the basin. 

(iv) Bansagar Control Board: 
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In pursuance of an inter-state agreement among Madhya Pradesh, Uttar Pradesh and 
Bihar, the Bansagar Control Board was constituted in January 1976, with 
headquarters at Rewa, Madhya Pradesh by the Ministry of Water Resources for 
efficient, economical and early execution of Bansagar Dam and connected works on 
the Sone River. 

(v) Statutory Bodies: 

Four statutory bodies are functioning under the Ministry of Water Resources. These 
are: Narmada Control Authority, Brahmaputra Board, Betwa River Board and 
Tungabhadra Board. 

(vi) Narmada Control Authority: 

Narmada Control Authority (NCA) is an inter-state high level administrative 
authority set up in 1980 in pursuance of the final orders of the Narmada Water 
Disputes Tribunal (NWDT) for the purpose of securing compliance with and 
implementation of the decision of the tribunal by the four party states, namely 
Gujarat, Madhya Pradesh, Maharashtra and Rajasthan. 

(vii) Brahmaputra Board: 

The Brahmaputra Board, with headquarters at Guwahati, was established in 
December 1981, under the Brahmaputra Board Act, 1980, for the planning and 
implementation of measures for the control of floods and bank erosion in the 
Brahmaputra valley and for matters connected therewith. 

(viii) Betwa River Board: 

Rajghat Dam Project on the Betwa, a tributary of the Yamuna, is an interstate project 
of Madhya Pradesh and Uttar Pradesh. In accordance with the agreement between 
the two states in 1973, Betwa River Board was constituted under the Betwa River 
Board Act, 1979, for early execution of Rajghat Dam Project. 

2.6 National Water Policy 2012 : 

The main emphasis of National Water Policy 2012 is to treat water as economic good 
which the ministry claims to promote its conservation and efficient use. This 
provision intended for the privatization of water-delivery services is being criticized 
from various quarters. The policy also does away with the priorities for water 
allocation mentioned in 1987 and 2002 versions of the policy. The policy was 
adopted with disapproval from many states. 
The other major features are:- 
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 To ensure access to a minimum quantity of potable water for essential health 
and hygiene to all citizens, available within easy reach of the household. 

 To curtail subsidy to agricultural electricity users. 
 Setting up of Water Regulatory Authority. 
 To keep aside a portion of the river flow to meet the ecological needs and to 

ensure that the low and high flow releases correspond in time closely to the 
natural flow regime. 

 To give statutory powers to Water Users Associations to maintain the 
distribution system. 

 Project benefited families to bear part of the cost of resettlement & 
rehabilitation of project affected families. 

 To remove the large disparity between stipulations for water supply in urban 
areas and in rural areas. 

 To support a National Water Framework Law. 

Critics 

 Paradigm shift in approach from service provider of water to facilitator of 
service. 

 Policy does not deter use among those who can afford to pay for water. 
 PPP mode may not ensure equity. 
 Policy does not follow polluter pay principle, rather it gives incentives for 

effluent treatment. 
 Policy was criticized for terming Water as an economic good. 

Impacts of Water Policy 

Water resource policy encompasses the policy-making processes that affect the 
collection, preparation, use and disposal of water to support human uses and protect 
environmental quality. Water policy addresses provision, use, disposal and 
sustainability decisions. Provision includes identification, access, preparation for use 
and distribution. Uses include direct human consumption, agriculture, industry and 
ecosystem protection. Policy must set the rules for how water is allocated to the 
different uses. Disposal involves wastewater treatment and stormwater /flood 
management. Sustainability addresses issues such as aquifer depletion, reservoir 
management and mineral buildup."Supply isn't just about water production, it is also 
about distribution infrastructure."A second dimension of issues addresses how 
policies are created, executed and amended. Since water resources often cross 
political boundaries, water policies must often be negotiated among multiple 
political entities (nations, states, etc.) Commentators such as Halcrow project 
resource wars as demand continues to increase. 
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 Policy makers typically adopt a set of best management practices (BMPs) to 
govern water management. BMPs cover everything from dam construction to 
wastewater treatment protocols.  

 Water resource policies may encompass "regions, catchments, shared or trans 
boundary water resources, and inter-basin transfers. Policy leads management 
practices, but best management practices are identified, evaluated, modified 
and disseminated by policy making bodies." 

 Water resource policy issues are receiving increased attention as water 
shortages are believed to be at crisis levels in some regions. These regional 
crises have the potential worldwide implications. 

Organizations such as the Global Water Policy Project have sprung up to promote 
awareness and prod governments and NGOs into heightened awareness of the 
problems. India is endowed with a rich and vast diversity of natural resources, water 
being one of them. Its development and management plays a vital role in agriculture 
production. Integrated water management is vital for poverty reduction, 
environmental sustenance and sustainable economic development. National Water 
Policy envisages that the water resources of the country should be developed and 
managed in an integrated manner. 
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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.  
 
Q1) What are the off-stream uses of water ? 
Ans. 

 
 

 
 

 
 

 
 

 
 
 
Q2) What are the attached offices of Ministry of Water Resources, River 
Development and Ganga Rejuvenation ? 

Ans. 
 

 

 

 

 

Q3) Major features of National Water Policy 2012 ? 

Ans.
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2.7 Let Us Sum Up: 

Water is a transparent and nearly colorless chemical substance that is the main 
constituent of Earth's streams, lakes, and oceans, and the fluids of most living 
organisms. Water on Earth moves continually through the water cycle of evaporation 
and transpiration (evapotranspiration), condensation, precipitation, and runoff, 
usually reaching the sea. India experiences an average precipitation of 1,170 
millimeters (46 in) per year, or about 4,000 cubic kilometers (960 cu mi) of rains 
annually or about 1,720 cubic meters (61,000 cu ft) of fresh water per person every 
year. Some 80 percent of its area experiences rains of 750 millimeters (30 in) or 
more a year. However, this rain is not uniform in time or geography. Most of the 
rains occur during its monsoon seasons (June to September), with the north east and 
north receiving far more rains than India's west and south. India’s rivers are lifeline 
of India’s growth. Water is used mostly in this country for agriculture, 
thermoelectric, industrial, mining, domestic, commercial, recreation, etc purposes. 
The National Water Policy 2012 envisages that water as economic good which 
requires at the government as well as non-governmental level for conservation and 
efficient use. The water policy ensures access to a minimum quantity of potable 
water for essential health and hygiene to all citizens, available within easy reach of 
the household. The water is a precious resource of the earth which requires proper 
management for wellbeing of the human being and animals. 

2.8 Key Words : 

Water : is a transparent and nearly colorless chemical substance that is the main 
constituent of   Earth's streams, lakes, and oceans, and the fluids of most 
living organisms. Its chemical formula is H2O, meaning that its molecule contains 
one oxygen and two hydrogen atoms, that are connected by covalent bonds. 
 Water Footprint of an individual, community or business is defined as the total 
volume of freshwater used to produce the goods and services consumed by the 
individual or community or produced by the business 

Thermoelectric use of water :  Water used for production of electrical  power 

Geothermal energy: Energy derived from the heat of the Earth. This process 
involves drilling down into hot layers of underground rock and using this heat to 
convert water into steam, which is then used to drive generators to produce 
electricity.  
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2.9 Suggested Readings: 

1. Gourishankar Ghosh (2005). “ Water Policy in Rural India: Policy& 
Programme”, APH Publishing House, New Delhi 

2.  Joseph Holden (2013). “ Water Resources : An Integrated Approach”, 
Routledge Publications, London &New York 

3. Christopher J. Barrow (2016). “ Water Resources and Agricultural 
Development in the Tropics”,   Routledge, 2016 

2.10 Check Your Progress-Possible Answers : 

Check Your Progress I  

Q1) What is water ? 
Ans: Water is a transparent and nearly colorless chemical substance that is the main 
constituent of Earth's streams, lakes, and oceans, and the fluids of most living 
organisms. Its chemical formula is H2O, meaning that its molecule contains one 
oxygen and two hydrogen atoms, that are connected by covalent bonds. 

 Q2) India’s rivers are can be classified as: 

 Himalayan,  

 peninsular,  

 coastal and  

 inland-drainage basin rivers. 

Q3)  What are the important issues relating to use of water ? 

i. Increased demand for water from all sectors; 

ii. Lack of a rational water pricing policy impacting demand adversely; 

iii. Widespread conflicts over groundwater across the country; 

iv. Inefficient management of conflicts by policies and institutions mandated to solve 
the conflicts; and 

v. New conflicts arising within states. 

Check Your Progress I I 

Q1) What are the off-stream uses of water? 

- Agriculture 

 For Irrigation 

 For livestock 

 Aquaculture 
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- Thermoelectric 

 Production of electrical  power 

- Industrial  

- Mining 

- Domestic 

- Commercial 

Q2) What are the attached offices of Ministry of Water Resources, River 
Development and  Ganga Rejuvenation ? 

Ans : Attached Offices 

1. Central Water Commission 

2. Central Soil & Materials Research Station 

 

Q3) Major features of National Water Policy 2012? 

Ans : 

 To ensure access to a minimum quantity of potable water for essential health and 
hygiene to all citizens, available within easy reach of the household. 

 To curtail subsidy to agricultural electricity users. 

 Setting up of Water Regulatory Authority. 

 To keep aside a portion of the river flow to meet the ecological needs and to 
ensure that the low and high flow releases correspond in time closely to the natural 
flow regime. 

 To give statutory powers to Water Users Associations to maintain the distribution 
system. 

 Project benefited families to bear part of the cost of resettlement & rehabilitation 
of  project affected families. 

 To remove the large disparity between stipulations for water supply in urban areas 
and in  rural areas. 

 To support a National Water Framework Law. 
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Unit – 3  
Forest Resources in rural India-uses of forest resources and 
Forest Policies and their impacts 

Learning Objectives: 

After completion of this unit, you should be able to: 

 Define what is forest 
 List types of forests in India 
 Explain the benefits from forest use in India 
 Explain the causes of deforestation 
 Explain the forest policy and its impact on rural India 
 Describe the different components of social forestry 

Structure: 

3.1   Introduction 
3.2   Types of Forest in India 
3.3   Forest Use Pattern in Rural Areas 
3.4   Deforestation 
       3.4.1 Causes of Deforestation 
       3.4.2 Effects of Deforestation 
3.5   Forest Policy & Forest Protection Laws 
3.6   Social Forestry 
3.7   Forest Policy and its impact 
3.8   Let Us Sum Up 
3.9   Key Words 
3.10   Suggested Readings 
3.11   Check Your Progress-Possible Answers 
 

3.1 Introduction 

 

A forest is a large area dominated by trees. Hundreds of more precise definitions of 
forest are used throughout the world, incorporating factors such as tree density, tree 
height, land use, legal standing and ecological function. According to the widely 
used Food and Agriculture Organization definition, forests covered four billion 
hectares (15 million square miles) or approximately 30 percent of the world's land 
area in 2006. Forests are the dominant terrestrial ecosystem of Earth, and are 
distributed across the globe. Forests account for 75% of the gross primary 
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productivity of the Earth's biosphere, and contain 80% of the Earth's plant biomass. 
Forests at different latitudes and elevations form distinctly different Eco zones: 
boreal forests near the poles, tropical forests near the equator and temperate forests at 
mid-latitudes. Higher elevation areas tend to support forests similar to those at higher 
latitudes, and amount of precipitation also affects forest composition. Human society 
and forests influence each other in both positive and negative ways. Forests provide 
ecosystem services to humans and serve as tourist attractions. Forests can also affect 
people's health. Human activities, including harvesting forest resources, can 
negatively affect forest ecosystems. 
In India, forests form 23 percent of the total land area. The word ‘forest’ is derived 
from the Latin word ‘foris’ means ‘outside’ (may be the reference was to a village 
boundary or fence separating the village and the forest land).A forest is a natural, 
self-sustaining community characterized by vertical structure created by presence of 
trees. Trees are large, generally single-stemmed, woody plants. Forest can exist in 
many different regions under a wide range of conditions, but all true forests share 
these physical characteristics. 
Because a forest is a natural community, no forest is static in time. That is, because 
forest communities respond to outside influences, most forests are in a state of 
constant flux. Depending upon the systems within which forest communities exist, 
such factors might include rainfall, fire, wind, glaciation, seismic activity, flooding, 
animal activity, insulation, and so on. At any time, a forest is a collection of past 
responses to outside influences and internal competitive interactions. Therefore, the 
present status of any forest, indeed of any natural community, reflects what has gone 
on before. 
 

3.2 Types of forests in India : 

 
a) Tropical Forest: 
This type of forest is generally spectacular over the plain region in India. Except is 
some high altitude zone, tropical forest are visible everywhere. 
 
(i) Tropical wet evergreen forest: 
Very tall trees, innumerable species, large number of epiphytes are common in this 
type of vegetation. These forests are widely known as rain forest of India. Major 
areas of occurrence are along the coast lines, plateaus, and Andaman & Nicobar 
Islands. Major species include toon, dhup, jamun, etc. 
 
(ii) Tropical semi-evergreen forest:  
Here, evergreen forests are mixed up with deciduous trees. This is the transition zone 
between evergreen and deciduous forest. These forests occur in Assam, West 
Bengal, Orissa. Major species are Haldu, Kusum, Simul, Mango etc. 
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(iii) Tropical moist deciduous: 

For a very short span of the year, this forest remains deciduous. Major areas of 
occurrence are Kerala, Maharashtra, Madhya Pradesh. Major species are Badam, 
Haldu, Simul, Bijasal, Laurel etc. 
 
(iv) Tropical dry evergreen forest:  
It is found only along the coastal lines of India. 
 
(v) Dry tropical deciduous: 
With increasing dryness and decreasing rainfall over the year, trees remain 
deciduous for the longer period. Numbers of epiphytes are fewer compared to its wet 
counterpart. This type of forest is frequent in West Bengal, Orissa, Madhya Pradesh, 
Gujarat and Rajasthan. Important species are Bijasal, Tendu, Amaltas, Palas etc. 
 
(vi)  Dry tropical thorn forest:  
This forest occurs in areas of low rainfall. Forest types are saprophytic in nature. 
Trees are shorter than deciduous type. These forests mostly occur in the scanty 
rainfall region of Rajasthan, Punjab and Haryana. Most of the species are ‘acacia’ 
type. 
b) Sub-Tropical Forest: 
(i) Sub-Tropical hill forest:  
Most of the trees are having broad leaf, generally visible &  in the slopes of the 
Himalaya, Nilgiri within altitude of 2,000 mts. Oak, Chestnuts are common species. 
 
(ii) Sub-Tropical pine forest: 
These forests are found comparatively on higher altitudes than hill forest, & most by 
occur between 2,000-3,000 mts. Major species i.e., Oak, Rhododendron are mostly 
found in the North-Eastern hilly states. 
 
(iii) Sub-Tropical dry evergreen forest:  
This forest also occurs in the moderately high altitude area. Western Himalaya and 
adjacent regions abound in this type of trees, scrub forest is predominant. Height of 
the trees is very low. Olive is the main species. 
 
c) Temperate Forest: 
(i) Wet temperate forest: 
Mostly occur within eastern Himalaya and peninsular Plateaus. 1,000-1,500 mts. 
altitude is favourable for the maximum growth of this vegetation. Major species are 
Laurel, Oak, and Chestnut. 
 
(ii) Moist temperate forest:  
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It develops above 2,000 mts. altitude. This type of forest is widespread in Himalayas. 
Major species are Oak, Deodar, Fir, Maple and Spruce. 
 
(iii) Dry temperate forest:  
Due to pronounced dryness, vegetation growth is stunted here. Vegetation types are 
mostly confined to Himachal Pradesh, Sikkim, and hilly Uttar Pradesh. This type of 
vegetation consists of conifers and xerophtic shrubs. Major species are Deodar, Oak, 
Maple. 
 
d) Alpine Forest: 
(i) Alpine desert: 
In the snow-capped mountain of sub-Himalaya, though vegetation is rare, some 
meadows and grasslands exist. 
 
(ii) Alpine meadows: 
Due to increased precipitation, grasslands evolved above 3,500 mts. 
 
(iii) Moist alpine forest: 
Above 3,500 mts. Rhododendron, Birch and various ferns developed. Apart from 
these forests, from economic, social and ecological point of view, some other forests 
are also important. Among these forests tidal forest, mangrove forest and swampy 
forest are important. All these three varieties are characterized by the presence of 
saline water. Tidal forests are frequent in the deltaic regions of all major Indian 
rivers. 

The peculiar characteristic of this forest is that it remains under water every day for a 
considerable period. Mangrove forest and its growth is a unique development in 
India and unparalleled in the world. Entire stretch of Sundarban consists of dense 
mangrove forest. Swampy vegetation occurs mostly in the low-lying areas of Tarai 
and Assam. 

In recent years, due to massive deforestation, equilibrium of nature has already been 
destroyed. To restore the normal ecological condition, a number of measures were 
undertaken by the government and different other research institutions. 

According to location, ecology & economic consideration several forests were 
declared protected and reserved. To preserve the largest reserve of mangrove forest 
in the world, Sundarban was declared as a protected biosphere. 

3.3  Forest Use Pattern : 

A forest is a biotic community predominantly of trees, shrubs and other woody 
vegetation, usually with a closed canopy. This invaluable renewable natural resource 
is beneficial to man in many ways. 
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The direct benefits from forests are:  

(a) Fuel Wood: 

Wood is used as a source of energy for cooking purpose and for keeping warm. 

(b) Timber: 

Wood is used for making furniture, tool-handles, railway sleepers, matches, ploughs, 
bridges, boats etc. 

(c) Bamboos: 

These are used for matting, flooring, baskets, ropes, rafts, cots etc. 

(d) Food: 

 (e) Shelter: 

Mosses, ferns, insects, birds, reptiles, mammals and micro-organisms are provided 
shelter by forests. 

(f) Paper:  

Wood and Bamboo pulp are used for manufacturing paper (Newsprint, stationery, 
packing paper, sanitary paper) 

(g) Rayon:  

Bamboo and wood are used in the manufacture of rayon (yarns, artificial silk-fibres) 

(h) Forest Products:  

Tannins, gums, drugs, spices, insecticides, waxes, honey, horns, musk, ivory, hides 
etc. are all provided by the flora and fauna of forests. 

The indirect benefits from forests are:  

(a) Conservation of Soil:  

Forests prevent soil erosion by binding the soil with the network of roots of the 
different plants and reduce the velocity of wind and rain — which are the chief 
agents causing erosion. 

(b) Soil-improvement:  

The fertility of the soil increases due to the humus which is formed by the decay of 
forest litter. 

(c) Reduction of Atmospheric Pollution:  

By using up carbon dioxide and giving off oxygen during the process of 
photosynthesis, forests reduce pollution and purify the environment. 

(d) Control of Climate:  
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Transpiration of plants increases the atmospheric humidity which affects rainfall and 
cools the atmosphere. 

(e) Control of Water flow:  

In the forests, the thick layer of humus acts like a big sponge and soaks rain water 
preventing run-off, thereby preventing flash-floods. Humus prevents quick 
evaporation of water, thereby ensuring a perennial supply of water to streams, 
springs and wells. 

 People began life on this planet as forest dwellers. They were food gatherers 
and depended on the forest for all their needs: food, clothing, and shelter. They 
gradually became food growers, clearing a small patch in the forest to grow food. 
But they continued to depend on forests to meet a lot of their needs. Even today 
people depend on the forest for paper, timber, fuel wood, medicine, and fodder.  

Fuel wood 

For the rural population, wood is an important source of energy for cooking and 
heating. They prefer smaller stems as these are easier to collect and carry. The wood 
that they select should be easy to split and have low moisture content to dry faster. 
Some of the wood is converted to charcoal and used for cooking. 

Fodder 
Fodder from the forest forms an important source for cattle and other grazing 
animals in the hilly and the arid regions and during a drought. There are many 
varieties of grasses, trees, and shrubs that are nutritious for the livestock. Care is 
taken to see that trees poisonous to cattle are not grown. Trees that produce a large 
crown above the reach of cattle are preferred.  

Fencing 
Fences created with trees and shrubs are preferred in developing countries as they 
are cheap to maintain yet give protection. Species that have thorns or are prickly and 
have stiff branches and leaves that are not edible are preferred. These species should 
be fast growing, hardy, and long lived.  

Wind breaks and shelter belts 

Trees grown for wind breaks should be bushy and sturdy to withstand strong winds, 
both hot and cold. Along the Saurashtra coast in India, casuarina has successfully 
been planted to check degradation due to salt laden coastal winds. A species of 
prosopis, called P. juliflora, planted along the desert border in Haryana and Gujarat 
has successfully halted the advance of the desert.  

Soil erosion check 

Tree roots bind the soil and prevent erosion caused by wind or water. Leaf fall also 
provides a soil cover that further protects the soil. Casuarina planted along the 
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coastal region has helped in binding the sand and stabilizing the sand dunes in the 
area.  

Soil improvement 

Some species of trees have the ability to return nitrogen to the soil through root 
decomposition or fallen leaves. Such trees are planted to increase the nitrogen 
content of the soil. 

Timber 
More than 1500 species of trees are commercially exploited for timber in different 
parts of India. It is used in timber-based industries such as plywood, saw milling, 
paper and pulp, and particle boards.  

Bamboo 
These are common in the north-eastern and the south-western parts of India, growing 
along with deciduous or evergreen forest. The main commercial uses of bamboo are 
as timber substitutes, fodder, and raw material for basket, paper and pulp, and other 
small-scale industries.  

Cane 
Cane or rattan are the stems of a climber plant and are used for a large number of 
household items. It is used to make walking sticks, polo sticks, baskets, picture 
frames, screens, and mats.  

Grasses 
There are hundreds of varieties of grasses in the country that are used for a number 
of purposes. Lemon grass, palmrose grass, bhabbhar, and khus grass are some of 
them.  

Fruit 
Fruit trees are an important source of income and food for the rural household. In 
some areas fruit trees are commonly planted along the field borders and around the 
wells. Mango, coconut, orange, pear, jackfruit and many others grow wild in the 
forest. 

Medicinal use 

Since time immemorial humans have been depending on the forest to cure them of 
various ailments. Even today man is dependent on the forest for herbs and plants to 
fight against disease. Of all the medicinal trees found in India, the neem is the most 
important. Leaves, bark, and other parts of many other trees also have medicinal 
value and are used to make various ayurvedic medicines.  

Fibre 
Plant fibre has many different uses. Soft fibres such as jute are derived from the 
stems of the plant. Hard fibre from the leaves of hemp and sisal are used to make 
fabrics for various applications. Coir, another form of fibre from the fruit of the 
coconut, is used to make ropes. 
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Floss 

The fruits of many species of Indian trees produce a silky floss. The most common 
of these is simal. It is used to made cotton wool, mattresses, and pillows. 

Essential oils  

Tropical grasses such as lemon grass, citronella, and khus are the source of essential 
oils. Oil is distilled from the wood of various species such as sandalwood, agar, and 
pine. Oil is also derived from the leaves of certain plants and trees such as 
eucalyptus, camphor, wintergreen, and pine. These oils are used for making soaps, 
cosmetics, incense, pharmaceuticals, and confectionery. 

Human Interactions with Forests:  

Human are indisputably a part of most forests. With the exception of extremely 
inaccessible forestlands, all forests present on Earth today have been influenced by 
human being for tens of thousands of years. In many cases, forest communities have 
never been without the influence of human activities. 

Because of the widespread nature of human, activity in forests, it is tempting to think 
of human endeavor as one more outside factor influencing forest development. This 
approach is misleading, however, since it denies the role of self- awareness in human 
activity. Because human beings can understand cause and effect, and because we 
have amassed an increasingly deep body of knowledge about forest processes over 
the past ten millennia, human influences simply cannot be likened to the blind forces 
of nature. 

Since pre-history, human beings have realized benefits from forested lands in the 
form of spiritual values, medicines, shelter, food, materials, fuel and more. Often, 
humans have sought to manipulate natural processes so as to compel forest systems 
to produce more of the goods and services desired by people. 

Examples range from culturally modified trees and edge habitat maintained by the 
Haida and others in west-coastal North America to Pre-Colombian enrichment 
planting of Brazil nut trees in the Amazon to traditional coppice management in the 
English lowlands. 

At times, human management has become as intensive as to become the primary set 
of factors under which the forest system operates. Such systems move towards the 
near total human control found in agricultural systems and cannot be thought of as 
forests in any natural sense, although they may continue to resemble forests 
superficially. 
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3.4 Deforestation :  

Deforestation is the permanent destruction of indigenous forests and woodlands. The 
term does not include the removal of industrial forests such as plantations of gums or 
pines. Deforestation has resulted in the reduction of indigenous forests to four-fifths 
of their pre-agricultural area. 

Indigenous forests now cover 21% of the earth’s land surface. The World Resources 
Institute regards deforestation as one of the world’s most pressing land-use 
problems. The difference between forests and woodlands is that whereas in a forest 
the crowns of individual trees touch to form a single canopy, in woodland, trees 
STOW far apart, so that the canopy is open. 
Of great concern is the rate at which deforestation is occurring. Currently, 12 million 
hectares of forests are cleared annually. Almost all of this deforestation occurs in the 
moist forests and open woodlands of the tropics. 
At this rate all moist tropical forest could be lost by the year 2050, except for 
isolated areas in -Amazonia, the Zaire basin, as well as a few protected areas within 
reserves and parks. Some countries such as Ivory Coast, Nigeria, Costa Rica, and Sri 
Lanka are likely to lose all their tropical forests by the year 2030, if no conservation 
steps are taken. 

The destruction of forests due to unscrupulous and indiscriminate felling of trees has 
lead to an overall deterioration of our environment and is posing a serious threat to 
the quality of “life in future. Forest area in world has dwindled from 7,000 million 
hectares (year 1900) to 2590 million hectares (year 1975). It is expected to further 
reduce to 2200 million hectares by year 2020 AD, if the present trend of 
deforestation is not reversed. 

3.4.1 Causes of Deforestation:  

(1) Population Explosion: 

Population explosion poses a grave threat to the environment. Vast areas of forest 
land are cleared of trees to reclaim land for human settlements (factories, agriculture, 
housing, roads, railway tracks etc.) growth of population increases the demand for 
forest products like timber, firewood, paper and other valuable products of industrial 
importance, all necessitating felling of trees. 

(2) Forest Fires:  

Fires in the forests may be due to natural calamities or human activities: 

(a) Smoldering of the humus and organic matter forming a thick cover over the forest 
floor (i.e. ground fires). 
(b) Dried twigs and leaves may catch fire (i.e. surface fires). 
(c) In densely populated forests, tree tops may catch fire by heat produced by 
constant rubbing against each other (i.e. crown fires). 
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(d) Human activities like clearing forest for habitation, agriculture, firewood, 
construction of roads, railway tracks and carelessness (throwing burning cigarette 
stubbs on dried foliage). 

Fire destroys fully grown trees, results in killing and scorching of the seeds, humus, 
ground flora and animal life. 

(3) Grazing Animals:  

Trampling of the forest soil in the course of overgrazing by livestock has four 
reaching effects such as loss of porosity of soil, soil erosion and desertification of the 
previously fertile forest area. 

(4) Pest Attack:  

Forest pests like insects etc. destroy trees by eating up the leaves, boring into shoots 
and by spreading diseases. 

(5) Natural Forces:  

Floods, storms, snow, lightening etc. are the natural forces which damage forests. 

3.4.2 Effects of Deforestation:  

Forests are closely related with climatic change, biological diversity, wild animals, 
crops, medicinal plants etc. 

Large scale deforestation has many far-reaching consequences:  

(a) Habitat destruction of wild animals (tree-using animals are deprived of food and 
shelter.) 

(b) Increased soil erosion due to reduction of vegetation cover. 

(c) Reduction in the oxygen liberated by plants through photosynthesis. 

(d) Increase in pollution due to burning of wood and due to reduction in Car- bon-
dioxide fixation by plants. 

(e) Decrease in availability of forest products. 

(f) Loss of cultural diversity 

(g) Loss of Biodiversity 

(h) Scarcity of fuel wood and deterioration in economy and quality of life of people 
residing near forests. 

(i) Lowering of the water table due to more run-off and thereby increased use of the 
underground water increases the frequency of droughts. 

(j) Rise in Carbon dioxide level has resulted in increased thermal level of earth 
which in turn results in melting of ice caps and glaciers and consequent flooding of 
coastal areas. 
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Forestry in India is a significant rural industry and a major environmental resource. 
India is one of the ten most forest-rich countries of the world along with the Russian 
Federation, Brazil, Canada, United States of America, China, Democratic Republic 
of the Congo, Australia, Indonesia and Sudan. Together, India and these countries 
account for 67 percent of total forest area of the world. India's forest cover grew at 
0.22% annually over 1990-2000, and has grown at the rate of 0.46% per year over 
2000-2010, after decades where forest degradation was a matter of serious concern. 
As of 2010, the Food and Agriculture Organization of the United Nations estimates 
India's forest cover to be about 68 million hectares, or 22% of the country's area. The 
2013 Forest Survey of India states its forest cover increased to 69.8 million hectares 
by 2012, per satellite measurements; this represents an increase of 5,871 square 
kilometers of forest cover in 2 years. However, the gains were primarily in northern, 
central and southern Indian states, while northeastern states witnessed a net loss in 
forest cover over 2010 to 2012. 
In 2002, forestry industry contributed 1.7% to India's GDP. In 2010, the contribution 
to GDP dropped to 0.9%, largely because of rapid growth of the economy in other 
sectors and the government’s decision to reform and reduces import tariffs to let 
imports satisfy the growing Indian demand for wood products. India produces a 
range of processed forest (wood and non-wood) products ranging from wood panel 
products and wood pulp to make bronze, rattazikistan ware and pern resin. India's 
paper industry produces over 3,000 metric tonnes annually from more than 400 
mills. The furniture and craft industry is another consumer of wood. India's wood-
based processing industries consumed about 30 million cubic metres of industrial 
wood in 2002. India annually consumes an additional 270 million tonnes of 
fuelwood, 2800 million tonnes of fodder, and about 102 million cubic meter of forest 
products - valued at about 27,500 crore (US$4.1 billion) a year. India is one of the 
world's largest consumer of fuel-wood. India's consumption of fuel-wood is about 
five times higher than what can be sustainably removed from forests. However, a 
large percentage of this fuel-wood is grown as biomass remaining from agriculture, 
and is managed outside forests. Fuel-wood meets about 40% of the energy needs of 
the country. Around 80% of rural people and 48% of urban people use fuel-wood. 
Unless India makes major, rapid and sustained effort to expand electricity generation 
and power plants, the rural and urban poor in India will continue to meet their energy 
needs through unsustainable destruction of forests and fuel wood consumption. 
India's dependence on fuel-wood and forestry products as a primary energy source is 
not only environmentally unsustainable, it is a primary cause of India's near-
permanent haze and air pollution.  

Forestry in India is more than just about wood and fuel. India has a thriving non-
wood forest products industry, which produces latex, gums, resins, essential oils, 
flavours, fragrances and aroma chemicals, incense sticks, handicrafts, thatching 
materials and medicinal plants. About 60% of non-wood forest products production 
is consumed locally. About 50% of the total revenue from the forestry industry in 
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India is in non-wood forest products category. In 2002, non-wood forest products 
were a source of significant supplemental income to over 400 million people in 
India, mostly rural.  

3.5 Forest Policy and Forest Protection Laws :  

India is one of the few countries in the world who has a forest policy since 1894. It 
was revised twice after independence 1952 and 1988. The prime objectives of forest 
policy are protection, conservation, and development of forest. This policy has a 
number targets to achieve in a suitable time frame.  

These are as follows:  
1. Maintenance of environmental stability through preservation and restoration of 
ecological balance;  
2. Conservation of natural heritage;  
3. Check on soil erosion and denudation in catchment area of rivers, lakes and 
reservoirs;  
4. Check on extension of sand dunes in desert areas of Rajasthan and along coastal 
tracts;  
5. Substantial increase in tree cover in forest areas and around through massive 
afforestation and social forestry programme;  
6. Steps to meet requirements of fuel wood, fodder, minor forest produce and supply 
timber of rural and tribal populations;  
7. Increase in productivity of forest to meet the national need;  
8. Encouragement to efficient utilization of forest produce and optimum substitution 
of wood;  
9. Steps to create massive people’s movement with involvement of women to 
achieve the objectives and minimize pressure on existing forest.  
For legal protection of forest, Indian Forest Act 1927 was adopted and subsequently 
it was also amended. In 1980, Forest (Conservation) Act was enacted for specific 
purpose of forest protection. Subsequent forest Conservation rules 1981 was framed 
for proper implementation of Act. In 2003, once again Forest (Conservation) Rule 
was amended.  

A National Forestry action programme (NEAP) has also been formulated as a 
comprehensive strategic long term plan. In addition in 1990, the Government also 
issued guidelines to involve the village communities in the development and 
protection of degraded forests on the basis of their benefit sharing.  

Forest Conservation Management Strategy:  

In order to protect the forest conservation as it exists today and promote more forest 
creation, a number of programmes were launched country wide. This involves 
protection of various forest areas as protected wildlife habitats viz., biosphere 
reserves, sanctuary, natural parks, reserve forest and community reserve.  
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In addition, wasteland afforestation, and social forestry programmes were also 
adopted for diversion of peoples’ pressure on natural forest. Many industries depend 
on forest resource for their existence, so commercial plantation of selected trees was 
also taken up to reduce the pressure on natural forest.  

Ministry of Forest and Environment, Govt. of India, always provide legal and 
administrative support to state forest departments for undertaking appropriate 
protection measure, of course people participation in all the management 
programmes are very much essential for achieving appropriate goals. 

3.6  Social Forestry: 

The National Commission on Agriculture is giving serious thought to the problem of 
deforestation and recommended introduction of “Social Forestry”. Social forestry 
may be defined as an additional aid to wild life conservation. According to K.M. 
Tewari (President, Forest Research Institute, Dehradun) “Social forestry is a concept, 
a programme and a mission which aims at ensuring ecological, economic and social 
security to the people, particularly to the rural masses especially by involving the 
beneficiaries right from the planning stage to the harvesting stage". 

Different components of social forestry programme are:  
1.  Protection and afforestation of degraded forests . 
  
2.  Creation of village wood lots on community lands and government waste lands. 
  
3.  Block plantation. 
  
4.  Argo-forestry (trees along with agricultural crops) on marginal and sub-marginal 
farm lands. 
  
5. Tree planting around habitation area and field boundaries 
  
6. Tree planting in urban and industrial areas for aesthetic purposes, 
  
7. Control of erosion by planting trees or shrubs. 
  
8. Strip plantation along road sides, canals and rail lines. 
 
9. Conservation of Forests 
  
Following measures should be adopted to conserve forests: 
1.  A tree removed from the forest for any purpose must be replaced by a new tree. 
Thus tree felling should be matched by tree planting programmes as early as 
possible. 
2.  Afforestation should be done in areas unfit for agriculture, along highways and 
river banks around play grounds and parks. A special programme of tree plantation 
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called  Van Mahotsav is held every year in our country. It should be made popular 
and effective. 
3.  Maximum economy should be observed in the use of timber and fuel wood 
minimising by the wastage. 
4.  The use of fire wood should be discouraged and alternative source of energy for 
cooking such as biogas, natural gas etc., should be made available. 
5.  Forest should be protected from fire. Modern fire fighting equipment should be 
used to extinguish accidental forest fire. 
6.  Pests and diseases of forest trees should be controlled by fumigation and aerial 
spray of fungicides and through biological method of pest control. 
7.  Grazing of cattle in the forests should be discouraged. 
8.  Modern methods of forest management should be adopted. These include, use of 
irrigation, fertilizers, bacterial and mycorrhizal inoculation, disease and pest 
management control of weeds, breeding of elite trees and tissue culture techniques. 
Technique of improvement cutting and selective cutting should be done. The 
improvement cutting includes the removal of old dying trees, non commercial trees, 
damage tree and diseased trees. Selective cutting involves cutting of mature timber 
trees and crowded trees. 
 
An Integrated Forest Protection Scheme (IFPS) was being implemented during the 
Tenth Five Year Plan and is being continued during Eleventh Plan. 
The Planning Commission suggested renaming the scheme as ‘Intensification of 
Forest Management’ during the 11th Five Year Plan. It is proposed to broad-base the 
scheme by including following two new components in addition to the existing 
components of IFPS, i.e., infrastructure development and forest fire control 
management. 
The new components are: conservation and restoration of unique vegetation and eco-
systems; protection and conservation of sacred groves; and joint forest management 
(JFM). The conceptual framework for JFM emphasizes development of partnerships 
with forest fringe people. 

The Government of India has assigned the ownership of minor forest produce to the 
people living in and around forests for the purpose of collection, processing, trade 
and marketing through a national level legislation named as the Scheduled Tribes 
and Other Traditional Forest Dwellers (Recognition of Forest rights) Act, 2006. This 
will help the forest-dependent people to improve their economy. 

 

3.7  Forest Policies and its Impact 

To check indiscriminate deforestation and diversion of forest land for industrial or 
construction work the Forest Conservation Act was enacted in 1980. The Act was 
amended in 1988 to further facilitate prevention of forest destruction. 
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The basic objective of the Act is to put a check on the indiscriminate diversion of 
forest lands. Under the provisions of this Act, prior approval of the Central 
government is required for diversion of forest land to non-forest purposes. Since the 
enactment of the Act, the rate of diversion of forest land has come down. 

As diversion of forest land is normally not favoured, permission under this Act is 
difficult to obtain. The rare exceptions carry stipulations for compensatory 
afforestation and other conditions as laid down in the Act and in the National Forest 
Policy, 1988. 

National Forest Commission:  

The National Forest Commission, the first of its kind, was set up in 2003. It 
submitted its report in March 2006. 

Some of the commission’s recommendations are:  
i. Emphasis on the need to undertake scientific research to assess the optimum 
forest/tree cover according to forest type and topography to meet the intended 
objectives. 
ii. Amendment of the Indian Forest Act, 1927. 
iii. The forest department should implement the Biological Diversity Act, 2002 and 
Environment  Protection Act. 
iv. Re-scheduling of species under Wildlife Protection Act to avoid man-animal 
conflict. 
v. No further amendment and dilution of Forest Conservation Act, 1980. 

vi. No change in the National Forest Policy of 1988. 

Wildlife and its Conservation:  

The term ‘wildlife’ refers to the wild undomesticated animals living in their natural 
habitats such as forests, deserts, grasslands, etc. 

India may be divided into the following five ecological sub-regions for studying its 
varied wildlife: 

I. The Himalayan Mountain System:  

This region is again divided into the following three regions with their characteristic 
wildlife:  

(a) The Himalaya Foothills:  

Big mammals of north India like elephant, sambar, swamp deer, cheetal, hog deer, 
great Indian one-horned rhinoceros, wild buffalo, golden langur, etc. 

(b) Western Himalayas (high altitude region):  
Wild ass, wild goats (thar, markhor, ibex) and sheep (Nayan, Marcopolo’s sheep, 
bharal or blue sheep); antelopes (chiru and Tibetan gazelle), deers (hangul or 
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Kashmir stag and slou or Sikkim stag, musk deer); smaller mammals like marmots 
and pikas, etc. 

(c) Eastern Himalayas:  

Red panda, hog badgers, crestless porcupines, goat antelopes (scrow, goral, takins). 

II. Peninsular Indian Sub-region:  

This is a true home of Indian wildlife with two distinct zones (a) peninsular India 
and its extension into the drainage basin of the Ganges river system, and (b) desert 
region of Rajasthan. 

(a) Peninsular India:  

It is the home of wildlife thriving in tropical moist deciduous to tropical dry 
deciduous vegetation. Important fauna include elephant; wild boar; deers (cheetal or 
axis deer, hog deer, swamp deer or barasinga, sambhar); antelopes (four-horned 
antelope, nilgai, blackbuck, etc.); wild dog; and gaur (a bull). 

(b) Indian Desert:  

Animals are mostly burrowing ones. Among mammals rodents are the largest group. 
The Indian desert gerbils are mouselike rodents. Other animals are wild ass, 
blackbuck, desert cat, caracal, etc. Among birds the most famous is Great Indian 
bustard. 

III. Tropical Evergreen Forest Region or Indo-Malayan Sub-region:  

The region with heavy rainfall is very rich in animals. There are wild elephants, gore 
and other larger animals. Most species are tree dwellers. The most prominent ones 
are hoolock gibbons (only ape found in India), golden langur, capped langur or leaf 
monkey, etc. 

IV. Andaman and Nicobar Islands:  

These islands are home to many species of mammals, reptiles and marine animals. 
Among mammals, bats and rats are predominant. They constitute about 75 per cent 
of the total mammals found on islands. Pigs, crab-eating macaque, palm civet and 
deers are other important land animals of the islands. Dugong, false killer whale and 
dolphin are prominent marine mammals. The islands house rare birds such as 
Narcondum hornbill, Nicobar pigeon and megapode. 

V. Mangrove Swamps of Sunderbans:  

Fish, small crabs, and the Dorippe (having an unusual association with sea 
anemone), weaver ants, spotted deer, pigs, lizards, etc., are important animal lives. 
There is also the tiger of Sunderbans. 

Endangered Animal Species Some of our animals have already become extinct and 
there are many others facing danger of extinction. All stich species have been 
classified into three categories: endangered, threatened and vulnerable. 
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Endangered species are those considered in imminent danger of extinction, while 
threatened species are those that are likely to become endangered—at least locally—
within the foreseeable future. Vulnerable species are naturally rare or have been 
locally depleted by human activities to a level that puts them at risk. 

 

The primary reasons of extinction of wildlife are as follows:  

(i) Destruction of their natural habitats due to expanding agriculture, urbanisation 
and industrialisation. 
(iii Overgrazing by domestic animals that convert the areas into deserts. 
(iii) Poaching for meat, skin, fur, ivory, rhino horns, etc. 
(iv) Export of some species. 
The endangered species include the Asiatic lion, a rare wild animal that survives in 
India alone. It is found in the Gir National Park (Gujarat) and in the Chandraprabha 
Wildlife Sanctuary (near Varanasi, Uttar Pradesh). They are also famous for 
crocodiles, panthers and nilgais. The Chandraprabha Sanctuary preserves the 
sambhar, chital, tiger, panther and the sloth bear as well. 
Another fast disappearing species is the one-horned rhinoceros which is housed in 
the Kaziranga National Park (Assam), the home of wild buffaloes, tigers and 
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sambhars as well, and the Manas Wildlife Sanctuary, also in Assam, which is famous 
for wild buffaloes, rhinos and elephants. The Kashmir stag or hangul which is found 
in the Dachigam National Park (Kashmir) has been identified as yet another 
endangered species. 
Conservation of Wildlife:  
Due to continuous increase in the number of endangered species, many steps have 
been taken to protect and manage the wildlife of the country. Government and non-
government organisations have been set up to protect the wildlife. 
The wildlife management in India aims at (i) protection of natural habitats through a 
controlled and limited exploitation of species; (ii) maintenance of the viable number 
of species in protected areas (national park, sanctuary, biosphere reserve, etc.); (iii) 
establishment of biosphere reserves for plant and animal species; and (iv) protection 
through legislation. 
A number of Wildlife Acts have been made from time to time by the Union and the 
state governments. 
Important among them are: 
(i) Madras Wild Elephant Preservation Act, 1873 
(ii) All India Elephant Preservation Act, 1879 
(iii) The Wild Birds and Animals Prohibition Act, 1912 
(iv) Bengal Rhinoceros Preservation Act, 1932 
(v) Assam Rhinoceros Preservation Act, 1954 
(vi) Indian Board for Wildlife (IBWL), 1952 
(vii) Prevention of Cruelty to Animal Act, 1960 
(viii) Wildlife (Protection) Act, 1972. 
Protected Areas Network:  
Conservation of wildlife is a comprehensive system of protected areas. There are 
different categories of protected areas with different objectives. These include 
national parks, sanctuaries, biosphere reserve, nature, natural monuments, cultural 
landscapes, etc. 
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The biosphere reserve programme was launched by the UNESCO in 1971 to (a) 
conserve representative samples of ecosystems, (b) provide long-term in-situ 
conservation of genetic diversity, and (c) promote appropriate and sustainable 
managements of the living resources. In India, the first biosphere reserve—Nilgiri 
biosphere reserve— came into being in 1986. 
Project Tiger:  
Project Tiger was launched in 1973 on the basis of the recommendations of a special 
task force of the Indian Board of Wildlife to (i) ensure maintenance of available 
population of tiger in India, and (ii) preserve the areas of such biological importance 
as a national heritage for the benefit, education and enjoyment of the people. 
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Project Elephant:  

In India elephants are mainly to be found in the rain forests of Karnataka, Tamil 
Nadu, and Kerala; the tropical forests of West Bengal, Jharkhand, Central India, and 
the western region; and the Himalayan foothills in the north-east and Uttarakhand. 
India has about 25,000 elephants. 
The elephant habitat has shrunk over the years, and poaching for elephant tusks has 
endangered the species, especially in southern India. Construction of roads and dams 
has led to encroachment of forest lands, interfering with the traditional migratory 
routes of elephants necessary for them in their search for food. 
Conversion of natural forests to monocrop plantations for commercial purposes has 
also been harmful. The forced isolation of elephants in reserves has often led to 
inbreeding with the consequential negative effects. 
Project Elephant was launched in February 1992 to assist states having free-ranging 
populations of wild elephants to ensure long term survival of identified viable 
populations of elephants in their natural habitats. 
The project is being implemented in Andhra Pradesh, Arunachal Pradesh, Assam, 
Jharkhand, Karnataka, Kerala, Meghalaya, Nagaland, Orissa, Tamil Nadu, 
Uttarakhand, Uttar Pradesh and West Bengal. 
  

 



    

Odisha State Open University                                                                                             Page 76 

 

 

(i) Ecological restoration of existing natural habitats and migratory routes of 
elephants; 
(ii) Development of scientific and planned management for conservation of elephant 
habitats and viable population of wild Asiatic elephants in India; 
(iii) Promotion of measures for mitigation of man-elephant conflict in crucial 
habitats and moderating pressures of human and domestic stock activities in crucial 
elephant habitats: 
(iv) Strengthening of measures for protection of wild elephants from poachers and 
unnatural causes of death; 
(v) Research on issues related to management of elephant conservation; 
(vi) Public education and awareness programmes; 
(vii) Eco-development; 
(viii) Veterinary care; and 
(ix) Building up the stock of field staff, mahouts and veterinarians. 
Protecting Vultures: 
The report of the Department of Animal Husbandry, Dairying and Fisheries made a 
shocking revelation on the population of vultures that has decimated in the entire 
region of South Asia. One of the major causes of decimation of the population of 
vultures is the pharmaceutical drug, diclofenac, which is toxic to the bird even at 
relatively low dosage. In May 2006, the Government of India initiated preventive 
actions to curb further decline in the population of vultures which also includes 
banning the use of diclofenac in the veterinary sector. 
Protecting Gharials:  
It was reported in 2008, that since mid-December 2007 dozens of the rare Indian 
crocodile, known as the gharial, had turned up dead on the banks of the Chambal 
River. They perished, apparently as a result of a mysterious liver disease, while the 
population of these animals in the wild has been dropping steadily. The gharial (a 
fish-eating crocodile with a long snout), native to South Asia, is one of the most 
endangered freshwater crocodile species. The World Wide Fund for Nature believes 
it is extinct in its former habitats of Pakistan, Bhutan and Myanmar. Now, it is 
reported only from India and Nepal. The government set up protected areas along the 
Chambal to prevent poaching of their skin for high-grade crocodile leather, and it 
raises eggs in captivity to protect them from predators. 
Eco-development Scheme:  
An eco-development scheme in and around national parks and sanctuaries including 
tiger reserves was also launched to provide alternate sources of sustenance to the 
communities living at the fringes of national parks and sanctuaries including tiger 
reserves, to improve the ecological productivity of the buffer zones of protected 
areas through the involvement of these communities in protecting these sanctuaries 
and national parks and their wildlife; through a well-designed package of activities 
aimed at providing sustenance to the forest side communities and ameliorating their 
hardships to minimize conflicts between those communities and the protection staffs. 
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Steps Needed:  
Awareness should be created on the importance of wildlife in the ecological scheme. 
Hunting should be strictly controlled. Poaching should be stopped. Captive breeding 
of wildlife should be taken up on a larger scale, even as more reserves and national 
parks are developed. 
Forest policies and rural communities 
The colonial forest policy then brought about revolutionary changes in the notions of 
common property rights. Rural communities across the country, who were dependent 
on the forest and forest produce for their livelihood, now faced enormous 
restrictions. The former, in many places, had to render obligatory labour services. At 
the same time, absence of complex legal notions of property right, as developed in 
India with the arrival of colonial rule, amongst the tribal and peasant populations led 
them into further trouble. The result was increased state control over forests areas, 
restriction on practicing shifting cultivation, ban on hunting, restriction in the taking 
of forest produce along with grazing. Increasing forest trade also resulted in the 
inflow of traders and moneylenders to the forested areas. Within a short period, the 
affirmation of state dominance over natural resources deprived the tribal 
communities of their key means of subsistence. This led to a series of tribal and 
peasant movements. In the 19th century the Santhal rebellion of Chhotanagpur 
(1855), Gudem-Rampa rebellion in Madras Presidency (1879-80), BirsaMunda led 
rebellion (1899-1900) in extensive areas of the Bengal Presidency would draw large 
crowds to resist colonial forest policies. A large number of such movements drew 
support from their own notions of environment and natural well-being. 
 

National Forest Policy of India – Since Independence 

National Forest Policy 1952: 
(1) Objectives: 

The following are the objectives of National Forest Policy (1952): 
(a) The need for evolving a system of balanced and complementary land- use under 
which  each type of land is allotted to that form of use under which it would produce 
most and  deteriorate least; 
(b) The need for checking 
(i) Denudation in mountainous regions, on which depends the perennial water supply 
of the  river system whose basins constitute the fertile core of the country. 
(ii) The erosion progressing space along the treeless banks of the great rivers leading 
to ravine formation, and on vast stretches of undulating wastelands depriving the 
adjoining fields of their fertility; 
(c) The need for establishing tree-lands, wherever possible, for the amelioration of 
physical and climatic conditions promoting the general wellbeing of the people; 
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(d) The need for ensuring progressively increasing supplies of grazing, small wood 
for agricultural implements, and in particular of firewood to release the cattle dung 
for manure to step up food production; 
(e) The need for sustained supply of timber and other forest produce required for 
defence, communications and industry. 
 
(2) Land Use and Erosion: 

The correct solution of the land problem is to evolve a system of balanced and 
complementary land use under which each type of land is allotted to that form of use 
under which it would produce most and deteriorate least. A detailed survey of lands 
with a view to their proper utilization is, therefore, highly desirable. The progressive 
denudation of hill sides with serious repercussions on the fertility of the land, and the 
growing erosion along the banks of rivers, of which the Yamuna, the Chambal, the 
Mahi, the Narmada, the Kosi, and the Damodar are notorious examples, constitute 
the major considerations demanding immediate attention. 
 

(3) Classification of Forests: 

(a) Protection Forests: 

‘Protection forests’ denote forests found, or required, on hill slopes, river banks, sea-
shores, or other erodible localities. In such sites the need for forest cover is dictated 
by purely protective physical considerations, such as prevention of erosion, 
conservation of moisture, and control of rushing torrents and floods. 
The role of such forests in saving the soil from being washed away, and when 
maintained in catchment areas, in the prevention of floods and maintenance of 
stream-flow, cannot be over-emphasised. On flat country with loose sandy soil, 
especially under dry conditions, forests, whether natural or artificial, perform an 
essential function in minimizing wind erosion, fixing the soil and preventing the 
formation of sand dunes, and mitigating the desiccation of agricultural crops leeward 
of the free cover. 
The National Forest Policy requires, therefore, an immediate and speedy programme 
for the reconditioning of the mountainous regions, river valleys, and coastal lands by 
establishing protective forests over larger areas, and preserving the existing ones. 
The primary object of management of such forests should be to utilize in full their 
protective influence on the soil, the water regime, and the physical and climatic 
factors of the locality; and the interests to be thus protected should far outweigh 
those which it may be necessary to restrict. The scientific management of such 
‘protection forests,’ wherever possible, should include the production and 
exploitation of timber within the limits of safety. 
(b) National Forests: 
 ‘National forests’ constitute the basis of India’s strength and wealth, for they 
comprise valuable timber bearing regions, the producer of which is indispensable for 
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defence, communications and vital industries. They have to be managed chiefly in 
the interest of the nation as a whole, and their organization and development is one 
of the most important functions of the States. 
Their management on scientific and commercial lines is essential for maintaining a 
sustained supply of wood for industry and of large timbers for defence, 
communications and other national purposes. The basic policy, so far as such forests 
are concerned, must be to attain national self- sufficiency in these vital supplies. 
Future development should, therefore, be directed to that end. Cultivation should not 
be permitted to encroach upon these valuable timber bearing tracts. The solution of 
the food problem of an ever increasing population must be sought primarily in 
intensive cultivation and not in weakening the very basis of national existence by 
encroaching upon such forests. 
(c) Village Forests: 
‘Village forests’, popularly termed fuel forests, are intended in the main to serve the 
needs of the surrounding villages in respect of small timber for housing and 
agricultural implements, firewood, leaves for manure and fodder, fencing thorns, 
grazing and edible forest products. The supply for such requirements should be made 
available at non-competitive rates, provided they are utilized by the villagers 
themselves and not traded in. 
The management of such village forests should aim at meeting the present as well as 
the future needs of the local population. Removal of the produce in excess of its 
annual growth should not therefore, be permitted. Restrictions should b imposed in 
the interests not only of the existing generation but also of posterity. 
These considerations render the entrusting of the management of village forests to 
Panchayats, without appropriate safeguards, a hazardous undertaking as has been 
demonstrated in some of the States. The cooperation of Panchayats should be 
enlisted in the protection and creation of village forests, and in the distribution of 
forest produce assigned to meet the needs of the local population, but not at the cost 
of economy and efficiency. 
While the profit motive in the management of these forests should be relegated to the 
background, there is not justification for allowing them to become a burden on the 
general tax-payer; the expenses for development and maintenance of such forests 
must come from their own income. 
(d) Tree-lands: 
Although ‘tree-lands’ are not part of regular forests in a country like India where 
their increase, management, and development are vital to the needs of the people, 
they cannot well be left out of any well- considered policy. The Land Transformation 
Programme of the Government of India envisages the planting of 30 crores of trees 
in ten years, but this number is very far from about 2000 crores of trees, which 
would be necessary to restore the hydrological nutritional balance of the country. 
The creation of foresters by State Forest Departments on such an elaborate scale is 
ruled out at present by lack of funds and trained personnel. The only was in which 
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some progress can be achieved is by making the whole nation ‘tree conscious. Such 
consciousness will stimulate private efforts at tree planting as has been demonstrated 
by the success of the National Vana Mahotsava Movement. It will also arrest the 
vandalism which feels no scruples in cutting down valuable trees, and create among 
the populace an urge to secure the protection of trees, a virtue as much to be desired 
as it is rare. 
(4) Protection of Wildlife: 

The National Forest Policy emphasizes the need for affording protection to the 
animal kingdom and particularly to rare species such as the lion and the great one-
horned rhinoceros, which are fast disappearing. While the damage caused by such 
predators as wild pigs, game and porcupine cannot be denied, the elimination of their 
natural enemies tends to multiply them. 

It is necessary, therefore, that bird and animal life should be controlled by special 
laws and rare fauna preserved by setting up sanctuaries and large-scale national 
parks. For this purpose, a Central Board for Wild Life has been constituted by the 
Government of India in the Ministry of Food and Agriculture. 

(5) Problem of Grazing: 

The controversial question of grazing in State forests calls for a clear definition of 
policy. Speaking generally, all grazing in forests, particularly unlimited or 
uncontrolled grazing is incompatible with scientific forestry. At the same time, 
grazing does take place in forests and must be accepted as a hard fact. 

There are indeed circumstances in many regions where a moderate amount of 
grazing does little direct harm, and may even do a great deal of indirect good in 
reducing the risk of fire and in suspending regression at a desirable stage. But 
efficient forest management requires that grazing should be regulated as regards the 
time and place, as also the number of cattle admitted. 

The formulation of the grazing policy should be based on the following cardinal 
principles:  

(a) Continuous grazing on the same area by larger herds in destructive of the better 
strains of grasses and leads to deterioration of the grass complex. Wherever, it is 
permitted and is in great demand, efforts should be made to introduce rotational 
grazing, the benefits of which should be explained and demonstrated to the villagers. 

(b) Cheap forest grazing has a demoralizing effect and leads to the vicious spiral of 
reckless increase in the number of cattle, inadequate forest grazing reduced quality 
of the herds and further increase in the numbers to offset the fail in quality. Free and 
indiscriminate forest grazing is, therefore, a serious diseases to cattle breeding. The 
notion that a farmer’s wealth must be reckoned in terms of the number of cattle he 
owns, regardless of quality is one of the causes of India’s uneconomical cattle wealth 
and must be combated. 
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(c) Grazing should not be looked upon primarily as a source of revenue. But the 
simple and obvious way of regulating and controlling grazing as also improving the 
quality both of grazing and cattle themselves, is to institute a reasonable fee for the 
privilege of grazing. 
(d) Grazing must not be allowed in regeneration areas and young plantations during 
such periods as the seedlings require for establishment; otherwise they stand in 
danger of being browsed or trampled upon. 
(e) Grazing incidence should be kept at a minimum in ‘Protection Forests’. 

Experience gained in India and elsewhere points to the imposition of restrictions on 
sheep grazing in forests, and the total exclusion of goats there from. The damage to 
young plants caused by the browsing of these animals is often irreparable, and their 
admission into the forest is incompatible with the aims and objects of forest 
management. The creation of special fodder reserves under strict rotational control is 
indicated for the purpose. 

(6) Shifting Cultivation: 

The damage caused to forests by shifting cultivation in certain areas must be guarded 
against. To wean the aborigines, who eke out a precarious living from axe-
cultivation moving from area to area, away from their age-old and wasteful practices, 
requires persuasion, not coercion; a missionary, not an authoritarian approach. 
Possibilities of regulating shifting cultivation by combining it with forests 
regeneration (Taungya) to the benefit of both should be fully explored. Success in 
this direction largely depends on enlisting the cooperation of the cultivators and 
gaining their confidence and in showing consideration to their needs and wishes. 

(7) Sustained yields: 

With a view to conserving forest resources in perpetuity, the new forest policy 
requires scrupulous regard for sustained yield in the management of all classes of 
forests. The fluctuations in the annual out-turn of forests upset State budgets, 
industries, and other national enterprises; all working plans, therefore, should aim at 
confining them within the narrowest limits. This aspect assumes even greater 
significance in case where private owners manage their own forests. 

The compilation of all sound working plans, therefore, requires: 

(a) The preparation of the plans, and investigations on the propagation and tending of 
various species, their increment, the optimum conditions’ of their growth and the 
regulation of yield. 

(b) Carefully planned Afforestation schemes to replace interior free growth by 
valuable species of commercial importance. 
Each State, therefore, should set up a permanent organisation to deal with working 
plans, their compilation, and revision and deviations from them, research and 
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statistics, as well as to conduct detailed surveys of available forest resources which 
are a sine qua non for a sound forest management. While the discretion of State 
Governments to regulate the details of forest administration in their respective 
territories is left unfettered, the general principles of the above forest policy should, 
in paramount national interests, be observed by them in framing their policies and 
legislation for the conservation of their forest resources. 
The forest policy of every State should be so framed as not to impinge adversely 
upon the general economy and physical balance of an adjoining State. It should be in 
consonance with the general principles underlying the Forest Policy laid down by the 
Centre for the preservation and development of the nation’s forest resources which 
are so vital to its general well being. 
During 1952-80 which is regarded as a period of stock-taking and the work of policy 
assessment was undertaken in the various States. Its necessity arose on account of 
merger of principle States and abolition of the expropriator right. Not less than 8 
Million hectares of forests lands held under the private ownership was brought under 
the control of the State governments. 
In the industrially advanced countries, forestry has long been a profitable 
proposition. Unfortunately, the government was inclined to induce the pace of 
Afforestation in order to maximize economic gains obtainable in the long run. The 
pace of Afforestation was intended to be higher not only to overcome but to overtake 
the menacing pace of deforestation. The process of deforestation was so alarming 
that it resulted in denudation of mountains as well as plains and consequently, 
aggravated the problem of soil erosion. 
Need for a New National Forest Policy: 
Over the years, forests in the country have suffered serious depletion. This was 
attributable to relentless pressure arising from ever-increasing demand for fuel-
wood, fodder and timber, inadequacy of protection measures; diversion of forest 
lands to non-forest uses without ensuring compensatory Afforestation and essential 
environmental safeguards; and the tendency to look upon forests as revenue earning 
resources. 

The need to review the situation and to evolve, for the future, a new strategy of forest 
conservation has become imperative. Conservation includes preservation, 
maintenance, sustainable utilisation, restoration and enhancement of the natural 
environment. It has thus become necessary to review and revise the National Forest 
Policy. 

(i) Objectives of National Forest Policy (1988): 

The following are the objectives of national forest policy: 

1. To Maintain Ecological Balance: 

The principal aim of forest policy must be to ensure environmental stability and 
maintenance of ecological balance including atmospheric equilibrium which is vital 
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for sustenance of all life forms human, animal and plant. The derivation of direct 
economic benefit must be subordinated to this principal aim. 

2. Conservation of Forest Resources: 

Conserving the natural heritage of the country by preserving the remaining natural 
forests with the vast variety of flora and fauna, which represent the remarkable 
biological diversity and genetic resources of the country. 

3. Involvement of Women: 

Creating a massive people’s movement with the involvement of women for 
achieving these objectives and to minimize pressure on existing forests. 

4. Forests and Tribal People: 

The following measures are needed to uplift the lives of tribal people in the country:  

(a) Meeting the requirements of fuel-wood, fodder, minor forest produce and small 
timber of the rural and tribal population. 
(b) Increasing the productivity of forests to meet essential national needs. 
(c) Encouraging efficient utilization of forest produce and maximizing substitution of 
wood. 
(5) Forest Management: 

The following measures are needed for sound forest management in the country:  
(a) Checking soil erosion and denudation in the catchment areas of rivers, lakes, 
reservoirs, in the interest of soil and water conservation, for mitigating floods and 
droughts and for the retardation of siltation of reservoirs. 
(b) Checking the extension of sand-dunes in the desert of Rajasthan and along the 
coastal tracts. 

(c) Increasing substantially the forest/tree cover in the country through massive 
Afforestation and social forestry programmes, especially on all denuded, degraded 
and unproductive lands. 

(ii) Strategy of National Forest Policy (1988): 

The strains and stresses experienced during the National Forest Policy of 1952 urged 
the planners to adopt a new strategy. 

This was:  

(a) Strategy of Afforestation: 

A massive need-based and time-bound programme of Afforestation and tree 
planting, with particular emphasis on fuel-wood and fodder development, on all 
degraded and denuded lands in the country, whether forest or non-forest land, is a 
national imperative. 
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(b) Strategy of Urban Forestry: 

It is necessary to encourage the planting of trees alongside of roads, railway lines, 
rivers and streams and canals, and on other utilized lands under State/corporate, 
institutional or private ownership. Green belts should be raised in urban/industrial 
areas as well as in arid tracts. Such programme will help to check erosion and 
desertification as well as improve the micro-climate. 
 

(c) Common Lands: 

Village and community lands, including those on foreshores and environs of tanks, 
not required for other productive uses, should be taken for the development of tree 
crops and fodder resources. Technical assistance and other inputs necessary for 
initiating such programmes should belong to the Panchayats where the lands are 
vested in them; in all other cases such revenues should be shared with local 
communities in order to provide an incentive to them. 
The vesting in individuals, particularly from the weaker sections (such as landless 
labour, small and marginal farmers, schedule castes, tribals, and women) of certain 
ownership rights over trees, could be considered,’ subject to appropriate regulations; 
beneficiaries would be entitled to usufruct and would in turn be responsible for their 
security and maintenance. 
 
(d) Effective Land Laws: 

Land laws should be so modified wherever necessary so as to facilitate and motivate 
individuals and institutions to undertake tree-farming and grow fodder plants, grass, 
and legumes on their own land. Wherever possible, degraded land should be made 
available for this purpose either on lease or on the basis of the tree-patta scheme. 
Such leasing of the land should be subject to the land grant rules and land ceiling 
laws. Steps necessary to encourage them to do so must be taken; appropriate 
regulation should govern the felling of trees on private holding. 
 
(e) Wildlife Conservation: 

Forest management should take special care of the needs of wildlife conservation, 
and forest management plans should include prescriptions for this purpose. It is 
specially essential to provide for corridors’ linking the protected areas in order to 
maintain genetic continuity between artificially separated sub-sections of migrant 
wildlife. 
 
(f) Shifting Cultivation: 

Shifting cultivation is affecting the environment and productivity of land adversely. 
Alternative avenues of income, suitably harmonized with the right land use practices, 
should be devised to discourage shifting cultivation. Efforts should be made to 
contain such cultivation within the area already affected, by propagating improved 
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agricultural practices. Area already damaged by such cultivation should be 
rehabilitated through social forestry and energy plantations. 
(g) Prevention from Fires and Encroachments: 

Encroachment on forest lands has been on the increase. This trend has to be arrested 
and effective action taken to prevent its continuance. The incidence of forest fires in 
the country is high. Standing trees and fodder are destroyed on large scale Special 
precautions should be taken during the fire season. Modem management methods 
will be applied to deal with forest fires. 
 
(iii) Forest Management: 

Existing forests and forest lands should be fully protected and their productivity 
improved. Forest and vegetation cover should be increased rapidly on hill slopes, in 
catchment areas of rivers, lakes and reservoirs and ocean. 
Diversion of good and productive agricultural lands to forestry should be 
discouraged in view of the need for increased food production. For the conservation 
of total biological diversity, the network of national parks, sanctuaries, biosphere 
reserves and other protected areas should be strengthened and extended adequately. 

Provision of sufficient fodder, fuel and pasture, specially in areas adjoining forest, is 
necessary in order to prevent depletion of forests beyond the sustainable limit. Since 
fuel-wood continues to be the predominant source of energy in rural areas, the 
programme of Afforestation should be intensified with special emphasis on 
augmenting fuel-wood production to meet the requirement of the rural people. Minor 
forest produce provides sustenance to tribal population and to other communities 
residing in and around the forests. Such produce should be protected. 

(iv)  Tribal People and Forests: 

Having regard to the symbiotic relationship between the tribal people and forests, a 
primary task of all-agencies responsible for forest management, including the forest 
development corporations, should try to associate the tribal people closely in the 
protection, regeneration and development of forests as well as to provide gainful 
employment to people living in and around the forest. 

While special attention should be given to the following: 

1. Protection of Forests: 

(a) One of the major causes for degradation of forest is illegal cutting and removal 
by contractors and their labour. In order to put an end to this practice, contractors 
should be replaced by institutions such as tribal co-operatives, labour co-operatives, 
government corporations, etc. as early as possible. 
(b) Protection, regeneration and optimum collection of minor forest produce along 
with institutional arrangements for the marketing of such produce: 
(c) Development of forest villages on par with revenue villages; 
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(d) Family oriented schemes for improving the status of the tribal beneficiaries; and 

(e) Undertaking integrated area development programmes to meet the needs of the 
tribal economy in and around the forest areas, including the provision of alternative 
sources of domestic energy on a subsidized basis, to reduce pressure on the existing 
forest areas. 

(2) Protection of Tribal People Rights: 

The holders of customary rights and on cessions in forest area should be motivated to 
identify themselves with the protection and development of forests from which they 
derive benefits. The rights and concessions from forests should primarily be for the 
bonafide use of the communities living within and around forest areas, specially the 
tribals. 

The life of tribals and other poor living within and near forests revolves around 
forests. The rights and concessions enjoyed by them should be fully protected. Their 
domestic requirements of fuel-wood, fodder, minor forest produce and construction 
timber should be the first charge on forest produce. These and substitute materials 
should be made available through conveniently located depots at reasonable prices. 

(v) Forest Based Industries: 

The main considerations governing the establishment of forest-based industries and 
supply of raw materials to them should be as follows: 
(a) As far as possible, a forest-based industry should raise the raw material needed 
for meeting its own requirements, preferably by establishment of a direct relationship 
between the factory and the individuals who can grow the raw material by 
supporting the individuals with inputs including credit, constant technical advice and 
finally harvesting and transport services. 
(b) No forest-based enterprise, except that at the village or cottage level, should be 
permitted in future unless it has been first cleared after a careful scrutiny with regard 
to assured availability of raw material. In any case, the fuel, fodder and timber 
requirements of the local population should not be sacrificed for this purpose. 
(c) Forest based industries must not only provide employment to local people on 
priority but also involve them fully in raising trees and raw-material. 
(d) Natural forests serve as a gene pool resource and help to maintain ecological 
balance. Such forests will not, therefore, be made available to industries for 
undertaking plantation and for any other activities. 
(e) Farmers, particularly small and marginal farmers, would be encouraged to grow, 
on marginal/degraded lands available with them, wood species required for 
industries. These may also be grown along with fuel and fodder species on 
community lands not required for pasture purposes, and by Forest department/ 
Corporations on degraded forests, not earmarked for natural regeneration. 
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(f) The practice of supply of forest produce to industry at concessional prices should 
cease. Industry should be encouraged to use alternative raw materials. Import of 
wood and wood products should be liberalised. 

(vi) Financial Support for Forestry: 

The objectives of this revised policy cannot be achieved without the investment of 
financial and other resources on a substantial scale. Such investment is indeed fully 
justified considering the contribution of forests in maintaining essential ecological 
processes and life-support systems and in preserving genetic diversity. Forests 
should not be looked upon as a source of revenue. Forests are a renewable natural 
resource. They are a national asset to be protected and enhanced for the well being of 
the people and the Nation. 

(vii) Forestry Research: 

With increasing recognition of the importance of forests for environmental health, 
energy and employment, emphasis must be laid on scientific forestry research, 
necessitating adequate strengthening of the research base as well as new priorities for 
action. 

Some broad priority areas of research and development needing special 
attention are: 

(a) Increasing the productivity of wood and other forest produce per unit of area per 
unit time by the application of modern scientific and technological methods. 

(b) Re-vegetation of barren/marginal/waste/mined lands and watershed areas. 
(c) Effective conservation and management of existing forest resources (mainly 
natural forest eco-system). 
(d) Research related to social forestry for rural tribal development. 
(e) Development of substitutes to replace wood and wood products. 

(f) Research related to wildlife and management of national parks and sanctuaries. 

The new National Forest Policy is superior to the forest policy of 1952 on the 
following counts: 

(a) It includes forest ecology. 

(b) It emphasizes on the conservation and management of forests. 
(c) It emphasizes on the role of women and tribal people in the protection of forests. 
(d) It encourages forest based industries. 
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Check Your Progress I 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)  List out causes of deforestation. 

Ans.  
 

 
 

 
 

 
 

 
 

 
Q2)  Define Social Forestry ? 

Ans. 

 
 

 

 

 

Q3) India may be divided into the following five ecological sub-regions for 

studying its varied wildlife, what are these? 

Ans. 
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3.8  Let Us Sum Up: 

A forest is a biotic community predominantly of trees, shrubs and other woody 
vegetation, usually with a closed canopy. This invaluable renewable natural resource 
is beneficial to man in many ways in providing fuel wood, timber, bamboos, food, 
shelter, paper, rayon and other forest products. Besides, it helps also in conserving 
soil, reducing atmospheric pollution and controlling climate. Deforestation has 
resulted in the reduction of indigenous forests to four-fifths of their pre-agricultural 
area. The Government of India through National Forest Commission is attempting to 
maintain environmental stability through preservation and restoration of ecological 
balance and productivity of forest to meet the national need.  

3.9  Key Words: 

 Forest :   A forest is a large area dominated by trees. 

Deforestation:  Deforestation is the permanent destruction of indigenous 
forests and  woodlands. 

Social Forestry:   Social forestry is a concept, a programme and a mission which 

aims at ensuring ecological, economic and social security to 

the people, particularly to the rural masses especially by 

involving the beneficiaries right from the planning stage to the 

harvesting stage". 

Endangered Species:  are those  animals considered in imminent danger of 
extinction, while threatened species are those that are likely to 
become endangered—at least locally—within the foreseeable 
future. 

 

3.10 Suggested Readings : 

1. Sharad Singh Negi (1996), “Forests for Socio-Economic& Rural Development 

in India”,M.D.Publications,1996. 

2. Anita Roy Mukherjee (1995),“Forest Resources Conservation &Regeneration”, 

Concept Publishing Company,1995. 
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3.11 Check Your Progress-Possible Answers : 

Check Your Progress I 

Q1) What is a forest? 

Ans: A forest is a large area dominated by trees 

Q2)  What are the different types of tropical forest seen in India? 

Ans :  (i) Tropical wet evergreen forest 

 (ii) Tropical semi-evergreen forest  

 (iii) Tropical moist deciduous 

 (iv) Tropical dry evergreen forest  

 (v) Dry tropical deciduous 

 (vi) Dry tropical thorn forest 

Q3) List the direct benefits of forest. 

 (a) Fuel Wood 

 (b) Timber 

 (c) Bamboos 

 (d) Food 

  (e) Shelter 

 (f) Paper  

 (g) Rayon  

 (h) Forest Products  

Check Your Progress II 

Q1)  Write down the causes of deforestation? 

Ans :  (1) Population Explosion 

 (2) Forest Fires  

 (3) Grazing Animals  

 (4) Pest Attack  

 (5) Natural Forces 

Q2) Define Social Forestry? 
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Ans : Social forestry is a concept, a programme and a mission which aims at 
ensuring ecological, economic and social security to the people, particularly to the 
rural masses especially by involving the beneficiaries right from the planning stage 
to the harvesting stage. 
Q3 India may be divided into the following five ecological sub-regions for studying 
its varied wildlife, what are these? 
Ans:  I. The Himalayan Mountain System  

 II. Peninsular Indian Sub-region 

 III. Tropical Evergreen Forest Region or Indo-Malayan Sub-region  

 IV. Andaman and Nicobar Islands  

 V. Mangrove Swamps of Sunderbans  
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Unit – 4  
Energy resources, policies and their impacts on rural life  

Learning Objectives: 

After completion of this unit, you should be able to: 

 Explain the energy requirement for rural areas 
 Detail the energy scenario in India 
 Explain energy policy and its impact 
 Explain the problems of rural electrification 

Structure: 

4.1 Introduction 
4.2  Sources of Rural Energy 
 4.2.1 Types of Energy Resources in India 
 4.2.2 Energy Strategy in India 
 4.2.3 Energy Scenario in India 
4.3  Energy Policy and its Impact 
4.4 Government Policy and Initiatives  
4.5 Let Us Sum Up 
4.6 Key Words 
4.7 Suggested Readings 
4.8      Check Your Progress-Possible Answers 
 

4.1 Introduction: 

 

Energy demand in rural areas is on a steady rise. India is the fourth largest energy 
consumer in the world. The present energy use is mostly in the areas of domestic 
cooking and lighting, agriculture, transport and industrial sectors. India’s energy 
basket has a mix of all the resources available including renewables. The largest 
energy source is coal, followed by petroleum and traditional biomass. According to 
the 2011 Census, the household-level data indicates that only 55.3 per cent of rural 
homes used electricity as the primary source for lighting. Energy access, with about 
one fourth of the population lacking access to electricity and energy security, with 
the country relying on imports for a considerable amount of its energy use, 
particularly for crude petroleum are key challenges that the country faces with 
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respect to energy. Wide disparity in energy use pattern between the haves and have-
nots, urban and rural and men and women are also a cause of concern. 

Present status of energy use in India 

In India, of the 121 crore Indians, 83.3 crore live in rural areas while 37.7 crore stay 
in urban areas. Energy availability, access and affordability are vital if our country is 
to keep its pace of development. 21% of our villages and about 50% of rural 
households are as yet not electrified. 

During 2014-15, the per capita energy consumption in India is 1010 kilowatt-hour 
(kWh). According to the official data the total installed capacity of the country stood 
at 2,98,059.97 MW, as on March 31, 2016. Thermal power plants constitute 70% of 
the installed capacity and hydropower about 14.35%. There  are  21  nuclear  power  
reactors  in  the  country  with  a  total installed capacity of 5780 MW.  

The peak power deficit or shortfall in supply of electricity when demand is 
maximum, was 2.1% during 2015-2016 as against 3.6% in the same month, last year. 
As on April 2015, 96.68 percentage of villages (i.e. 5,77,629) were electrified. 
India's per capita electricity consumption is 1075 kWh in 2015-16. The per capita 
consumption has been increasing at an average of 6% every year. 

There is a wide disparity in the per capita energy consumption pattern between rural 
and urban areas. For eg, 75% of rural households depend on firewood for cooking, 
10% on dung-cake and kerosene and about 10% on LPG as against 22% of urban 
households depend on firewood for cooking, another 10% on kerosene and about 
57% on LPG. As on April 2016, there are 20.08 Crore domestic LPG customers in 
the country. Similarly for home lighting, while 44% of rural households depend on 
kerosene and another 55% on electricity, 92% of urban households depend on 
electricity and another 7% on kerosene. 

Women spend up to four hours of their productive time of a day in fetching fuel 
wood and cooking. Children too are involved in collection of fuel wood. About 80% 
of the rural energy used is derived from biomass. This puts heavy pressure on the 
already declining vegetation in villages. Use of inefficient chulhas often increases 
the drudgery of women and children who are involved in collection of fuel wood. 
Moreover, the smoke generated during indoor cooking from these chulhas affects the 
respiratory health of women and children to a great extent. 

Increased energy conservation, improved energy efficiency and enhanced energy 
production from renewable sources can definitely lead India in general and rural 
areas in particular to become self sustainable communities. 
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The Indian economy is growing steadily and every Indian is proud of that. And the 
most important resource required to maintain or accelerate this growth is energy. In 
fact, energy is the very basis of life; insufficiency of it brings economic stagnation 
by lowering optimum productivity. Energy sufficiency or energy security, therefore, 
is the most talked about topic everywhere, starting from each and every street and 
lane to the country’s highest institution -- the parliament -- and among the 
academicians, intellectuals, bureaucrats, executives and politicians. There is no 
denying the fact that access to a steady supply of sufficient and clean energy is 
critical for the all round development of everyone, irrespective of their social and/or 
economic status and geographic location. 
However, to have an effective approach in addressing the issue one needs to 
differentiate between the energy security of rural and urban areas, because energy 
dynamics of both the areas are quite different. Energy security perhaps is more 
important for the rural people because they are very vulnerable, marginalized and 
lack access to most of the basic resources. Majority of rural households depend on 
traditional fuels like fuel wood to meet most of their energy requirements, 
supplemented by small amounts of kerosene and electricity for lighting (Cecelski et 
al., 1979). 

 Some hard facts of energy scenario in rural India 

 About 668 million or around 70% of the Indians (in 6.4 lakh villages) live in 
rural areas and continue to use animal dung, agricultural waste and fuel wood 
as fuel for cooking, 

 The thermal (energy) efficiency of these traditional sources is very low 
(15%), 

 Particulate matter in the Indian households burning biomass is 2000 μg/cubic 
m which is much higher than the permissible 150 μg/cubic m, 

 Use of traditional fuel is estimated to cause around 400,000 premature annual 
deaths due to various respiratory problems. 

 75% of rural households depend on firewood for cooking (and 9% each on, 
dung-cake and LPG) as against 22% of urban households using firewood for 
cooking, another 10% on kerosene and about 57% on LPG. 

 For domestic lighting 55% of rural households depend on electricity and 
another 44% on kerosene, while in urban areas dependency is 89% on 
electricity and 10% on Kerosene.  

 Nevertheless, around 412 million Indians have no access to electricity 
although records tell that around 82% of the villages (4.89 lakh) were 
electrified as on 31.12.2008 (source: Ministry of Power), only about 44% of 
the rural households have access to electricity compared to around 87% in 
urban India.  
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As per the earlier definition of electrification, “A village will be deemed to be 
electrified if electricity is used in the inhabited locality within the revenue boundary 
of the village for any purpose what-so-ever”.  According to the definition, a single 
pole and a 40W bulb in the local police station or pacnchayat office would mean a 
village is electrified, irrespective of the actual number of households of the village 
using electricity. 
However, the new definition of an electrified village issued by MOP, vide letter No. 
42/1/2001-D(RE) dated 5th February 2004 and its corrigendum vide letter No. 
42/1/2001-D(RE) dated 17th February 2004 seems to have broadened the definition 
of an electrified village. According to the new definition, a village will be considered 
electrified if, 

I. Basic infrastructure such as Distribution Transformer and Distribution 
lines are provided in the inhabited locality as well as the Dalit Basti 
hamlet where it exists. 

II. Electricity is provided to public places like Schools, Panchayat 
Office, Health Centers, Dispensaries, Community centers etc. 

III. The number of households electrified should be at least 10% of the 
total number of households in the village 

 The power generation capacity of a state seems to be delinked to availability 
of power to rural households. As for example even though Jharkhand is a 
"power-surplus" state around 90% rural households have no electricity. 
Plausibly, less priority to rural areas has legitimate technical and economic 
reasons like high cost of supply and maintenance, payment default, electricity 
theft, poor infrastructure etc. make the electrification of far flung villages 
through the preferred mode of grid financially unviable.  

 A misinterpretation of the rural energy needs is also to be blamed for the 
current state of affairs in the rural energy sector. ‘Rural’ is usually equated 
with ‘agriculture’ and ‘rural energy’ with ‘cooking and lighting’; which 
undoubtedly misses out the energy requirements of various other rural facets 
like rural schools (and its students) and rural enterprises etc. 

 As reflected in the Economic Census 2005, "there are 42.12 million 
enterprises in the country engaged in different economic activities other than 
crop production and plantation. Out of which, 25.81 million enterprises 
(61.3%) are in the rural areas and 16.31 million enterprises (38.7%) in the 
urban areas." 

 And more precisely, in the Micro Small and Medium Enterprises (MSME) 
segment, around 44.52% of the registered units and around 54.68% 
unregistered units are in the rural areas. 

 Besides, there are thousands of rural artisans like weavers who operate as 
Own Account Enterprises (OAEs) mainly in the rural areas with erratic 
power supply. The livelihood earning potential of these people could be 
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enhanced by increasing their productivity through supply of clean energy on 
a regular basis. 

Therefore, there needs to be a paradigm shift especially: 

 in the perception of rural energy needs, 
 defining the goals as well as strategies of India’s energy security, 
 shifting from centralized mega-thermal/hydro/nuclear plants etc, and, 
 more importantly concentrating in renewable and sustainable sources of 

energy. 

Pattern of Energy Consumption in Rural areas 

In rural areas, power is consumed in three main ways: 

1. Domestic consumption  
o For cooking 
o For lightening 

2. Industrial consumption  
o For Micro Small and Medium Enterprises 
o For Big Industry 

3. On-farm energy consumption 
o Energy consumption for farming 

Consumption of energy in Rural India for cooking: 

Different types of energy sources are used for cooking in rural India: 

 Firewood and chips  
 Dung cake 
 LPG 

In rural India, firewood and chips continued to be the most important source of 
cooking energy. As on 2004-05, around 75% of the rural households are using 
firewood and chips for cooking. But the positive signal is the decrease in the number 
of households using firewood and chips for cooking by around 1% during the period 
1999-2005. 
The next important sources of energy in rural India are dung cake and LPG. Both 
these sources of energy are used by around 9% of the rural households in 2004-05. 
Nationally, use of LPG has increased by around 3 percentage points during 1999-
2005; Punjab recorded 14% increase in the use of LPG during the same period and is 
the highest among all states. 
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4.2  Sources of Rural Energy : 

 Agri-waste may take lead to fulfill the rural energy requirement: 
Agriculture produces a great deal of waste as a by-product. It can be animal faeces, 
or the discarded plant husks thrown away when rice, grains or maize etc. are 
harvested. This agricultural waste can be successfully used as cooking gas or 
feedstock for electricity, to reduce the burden of energy requirement in rural India. 
India is predominantly an agricultural country and a huge quantity of biomass is 
available throughout the year. Approximately, 350 million tons of agricultural waste 
is produced every year which has a potential of generating 17,000 MWt of power 
and can eventually save roughly an amount of Rs. 20,000 crores every year. It has 
been estimated that this power potential has increased with an annual growth rate of 
around 8.75% during the period 1998-2003 (http://cgpl.iisc.ernet.in). This growth 
trend is expected to continue in the years to come because of the anticipated 
agricultural intensification. 

 Of the total power potential from agricultural waste, only 656.6 MW has 
been harnessed as on 30.09.2008 (Source: Ministry of New and Renewable 
Energy). So, lots of sincere efforts have to be put in to harness the full power 
potential of agri-waste. 

 While setting up agri-waste based biogas plants, it has to be ensured that 
there is continuous supply of feedstock material. The above figure gives an 
idea of the location as well as the capacity of the biogas plants to be set up. 
For example, as paddy, cotton and wheat are the major residue generating 
crops, large agri-waste based biogas plants should be set up in the areas 
growing these crops. In terms of residue, stalks constitute major part of the 
biomass residue generated in India. 

Other biomass based energy: 

Biomass based energy generation has a good potential for our country because of the 
rich biodiversity and a huge population. The potential sources of biomass energy are: 

 Non-edible oil producing plants/trees-biofuel/bioenergy 
 Wood biomass-lignocellulosic 
 Forest litter biomass 
 Bamboo energy 
 Household/domestic waste 
 Daily/weekly market waste 
 Wastes from rural based industries like bagasse 
 Algae: marine or freshwater 
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The Government of India through the Ministry of New and Renewable Energy 
Sources is implementing a lot schemes to exploit the potential of different types of 
renewable energy sources. Though details of the achievements are not available it 
can be said that achievements under the off-grid/distributed renewable, remote 
village electrification and decentralization energy systems are of relevance to rural 
energy security. 

Table 1: Status of energy generation from renewable sources in India 

No. 
Sources / Systems 

Achievement 

 (as on 30.09.2008) 

A. Grid-interactive renewable power 

1. Biomass Power (Agro residues) 656.60 MW 

2. Wind Power 9521.80 MW 

3. Small Hydro Power (up to 25 MW) 2220.99 MW 

4. Cogeneration-bagasse 993.83 MW 

5. Waste to Energy 55.75 MW 

6. Solar Power 2.12 MW 

  Sub Total (in MW) (A) 13,450.59 MW 

B. Off-grid/Distributed Renewable Power (including Captive/CHP plants) 

7. Biomass Power / Cogen.(non-bagasse) 136.70 MW 

8. Biomass Gasifier 102.21 MWeq 

9. Waste-to- Energy 31.07 MWeq 

10. Solar PV Power Plants and Street Lights 8.01 MWp 

11. Aero-Generators/Hybrid Systems 0.72 MW 

  Sub Total (B) 278.71 MWeq 

C. Remote Village Electrification 4237 villages +1142 hamlets 

D. Decentralized Energy Systems 

12. Family Type Biogas Plants 40.32 lakh 

13. Home Lighting System 4,34,692 nos. 

14. Solar Lantern 6,97,419 nos. 

15. SPV Pumps 7,148 nos. 
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16. Solar Water Heating - Collector Area 2.45 Mln. sq.m. 

17. Solar Cookers 6.37 lakh 

18. Wind Pumps 1342 nos. 

MWe = Megawatt equivalent; MW = Megawatt; kW = kilowatt; kWp = kilowatt peak; 

sq. m. = square meter 

                              Source: http://mnes.nic.in/achievements.htm 

Of the above mentioned biomass energy sources, considerable achievements have 
made in generating power from non-edible oil producing plants and cogeneration 
bagasse (994 MW). But more efforts are needed to explore potentiality of indigenous 
non-edible oil producing trees for production of biofuel and bio-ethanol. 

Virtually, no major initiative has been taken to harness the energy potential of wood 
biomass, forest litter biomass, bamboo energy, domestic waste and market waste, 
though some small scale take ups are reported from different parts of the country. 
This may due to the non-availability of feasible technologies particularly for the 
generation of energy from wood biomass. 

Solar Energy: 

Solar energy is the cleanest source of energy available. The government of India has 
taken many initiatives to harness this vast source of energy. The achievements in 
utilization of solar power are Solar Lantern-6.97 lakhs, solar pumps-7148 numbers 
and Solar Cooker-6.37 lakhs and around 2.45 million square meter solar water 
heating collector areas. This exploitation is very less in comparison to the estimated 
potential of the solar energy. One of the issues that need immediate and serious 
attention is the improvement of efficiency and reduction of cost of solar energy 
devices and most importantly the search for alternative materials/devices of trapping 
solar energy. 

The plus point with solar energy is its, perennial natural source and non-polluting 
nature. However, generation of power depends upon the intensity of light which is 
influenced by weather and it requires huge initial investment. In this regard it is 
worth mentioning here that US scientists are working on Sahara desert as a source of 
unlimited energy. Likewise India can focus on the Thar Desert for meeting her 
energy requirements. 

 Wind Energy: 
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The present installed capacity of wind power under the grid-interactive power 
system is around 9522 MW. In addition, 1342 numbers of wind pumps have been 
installed. This installed capacity is comparatively very less than the estimated 
potential of about 45,000 MW. The initial investment for wind power generation is 
also very high. However, small scale community level wind turbines can be set up 
with government subsidy for the use of rural people. 

 Micro-hydel Systems: 

Small hydro power projects are very viable especially in hilly areas like the North 
East, Himachal Pradesh and Uttarakhand where the natural downward flow of water 
can be easily trapped for generating power. The installed capacity of small hydro 
power projects of up to 25 MW capacities is around 2,221 MW. However, hydro 
power projects of smaller capacity (up to 3MW) which are more easy and handy in 
operation have been installed for only for about 240 MW. For the benefit of rural and 
remote areas there should be more projects of this kind. It is pertinent to mention 
here that the estimated potential of Small Hydro Power in the country is about 
15,000 MW.  

 Energy resources are very much important in the context of economic 
development of the country. With the growing industrialization, 
mechanization of agriculture, and the development of transportation sector, 
the demand for energy resources is increasing day by day. 

Thus a positive correlation exists between economic growth and demand for energy. 
Moreover, consumption of energy for domestic uses and public lighting has also 
been increasing. 

In India, between 1952-53 to 1987-88 the GDP had increased annually at the rate of 
3.7 per cent while the energy consumption had increased at the rate of 6.2 per cent 
per annum. In spite of this, the per capita consumption of energy in India is low in 
comparison to that of developed countries. In India, more than half of the population 
does not possess the capacity to purchase commercial energy. 

Again out of the total energy consumed, about half of it is obtained from non-
commercial energy. In India the noncommercial sources of energy, mostly used by 
rural poor, are obtained from firewood, dung cakes and agricultural waste. But the 
commercial energy is obtained from oil and natural gas, coal, hydro-electricity and a 
little volume of nuclear energy. 
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4.2.1 Types of Energy Resource in India : 

a) Oil and Coal:  

In India the consumption of commercial energy is too much dependent on oil and 
coal. About 47 per cent of the demand for commercial energy is met through 
petroleum oil. With the growing oil crisis, the importance of coal has also been 
realized in the country. Coal has an advantage over other fuels as it can be suitably 
converted into other types of energy like electricity, oil and gas. 

In India, the coal is the principal source of electricity, at present with the significant 
development of thermal power projects based on coal. About 60 per cent of the total 
electricity generated in India is available from these coal based thermal power 
projects.  

b) Power:  

Power or electricity is considered as one of the major sources of commercial energy. 
Power contributed about 28.7 per cent of the total commercial energy consumption 
of the country in 1987-88. In India, the development of power is progressing at a 
considerable scale. 

If we look at the installed capacity then the total installed generating capacity in 
India has increased from 2,300 M.W. in 1950 to 2,55,000 MW in 2015 (March). 

4.2.2 Energy Strategy in India:  

Out of this total power generation in India about 60 per cent of it is generated 
through coal-based thermal power projects. The remaining 40 per cent of electricity 
is generated through hydro-electricity and atomic energy. 

Considering the present power scenario of the country and the present energy crisis, 
proper steps should be taken for the proper utilization of huge hydro-power potential 
of the country, which according to C.E.A. is equivalent to 75,400 M.W., along-with 
the development of non-conventional energy in the country. 

The following elements are incorporated in the new energy strategy of the 
country:  

(i) Accelerated exploitation of domestic conventional energy resources—oil, natural 
gas, coal, hydro, and nuclear power 
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(ii) Proper management of oil demand 

(iii) Substitution of natural gas for oil products 

(iv) Conservation of energy 

(v) Exploitation of renewable sources of energy such as energy forestry and bio-gas, 
specially for  meeting the energy requirements of the rural people and 

(vi) Intensify research and development on the emerging energy technologies. 

In India, the shortage of energy is presently working as a major constraint of the 
industrial development. In view of the serious oil crisis faced at present due to 
soaring oil price, steps be taken for sustained increase in the production of coal. 

Hydro-power potential should also be developed with a sense of urgency. Nuclear 
power, which is at present contributing a little more than 2 per cent of the total 
power generated, will have to be exploited with great vigour and urgency. 

Moreover, in order to supplement the commercial energy produced in the country 
through the development of non-conventional energy, the Seventh Plan puts 
emphasis on “The development and accelerated utilization of renewable energy 
sources wherever they are technically and economically viable, to improve the 
access to and availability of, renewable decentralized energy sources, particularly for 
the rural population and to reduce environment degradation resulting from 
deforestation.” 

In order to realize these above mentioned objectives, the following efforts 
should be undertaken:  

1. A large number of demonstration projects should be undertaken to popularize 
these new and renewable sources of non-conventional energy like wind, solar, bio-
gas and bio-mass. 

2. For developing indigenous technologies in this connection, the Government 
should support intensive R&D (Research and Development). 

3. Attempts have to be made to create demand for this system through government 
intervention along with appropriate financial incentives as the initial cost of this 
system of renewable energy is very high. 

4. An appropriate infrastructure for manufacturing, installation and servicing of this 
renewable energy system should be developed for its proper utilisation. 
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5. A large scale awareness programme should be undertaken to educate the people 
about the new technologies developed for the efficient utilisation of this system. 

6. Lastly, substitution of non-commercial energy sources by commercial fuels should 
be discouraged and for that energy forestry should be developed. 

 

4.2.3 Energy Scenario in India :  

It is important to look at the present energy scenario of the country vis-a-vis other 
countries. 

Latest finding from the Emerging Economy Report prepared by research and 
consultancy firm, Center for Knowledge Societies (CKS) shows that emerging 
economies could play pivotal roles in reducing the growing environmental anxieties 
worldwide. The report shows that most emerging economies remain for below the 
energy consumption as well as carbon emission levels of industrialised countries. 

India’s per capita energy consumption of 12.6 million BTU and Indonesia’s (21.5) 
are almost negligible when compared to more economically developed nations like 
South Korea (170.2 m BTU per capita) and Taiwan (181.5 m BTU). 

China’s carbon dioxide (CO2) emission of 2.6 thousand metric tonnes per 1000 
people is far below the 10.16 thousand metric tonnes per 1000 people in Germany. 

The report has also identified several new energy paradigms that can fundamentally 
alter the ways in which end consumers access and use energy. Therefore, the new 
paradigm can dramatically change the adverse environmental effects of increased 
energy demand in the emerging economies. 

The report highlighted that energy scarcity can lead to energy efficiency. To some 
extent the outstanding and latent demand for energy of most emerging economies, 
which is never met, can contribute to energy efficiency, at least in economic terms. 

It is to the credit of India’s growth process that its energy intensity has fallen over 
time. In comparison to the rest of the world, particularly the emerging economies of 
Brazil and China, the use of energy per capita in India remained moderate and it 
increased at a slower pace. 

Table 1 will clarify its position. 
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Table 1 reveals that total use of energy in India was 362 MMTOE in 1990 and then 

increased to 573 MMTOE in 2004 as compared to that of 1609 MMTOE for China, 

205 MMTOE for Brazil, 1245 MMTOE for EMU and 2326 MMTOE for USA. The 

growth in the use of energy during the period 1990-2004 was 3.3 per cent in India as 

compared to that of 3.6 per cent in China, 3.2 per cent in Brazil and 1.4 per cent in 

USA. 

However, the energy use per capita (KGOE) in India was 426 KGOE in 1990 
increased to 531 KGOE in 2004 as compared to that of 1242 KGOE in China, 1114 
KGOE for Brazil, 3906 KGOE for UK, 3990 for EMU and 7921 KGOE in the USA. 
Considering the huge size of population, the use of energy per capita in India is 
found to be moderate and its pace in also comparatively slower. 

This could partly due to unsatisfied demand arising due to domestic capacity 
constraints. A large section of India’s population is still not in a position to buy and 
use any commercial sources of energy due to their poor economic capacity. Major 
portion of these energy resources are being used by a small section of rich and 
middle class people of the country. 

Thus economic empowerment of this large section of poor people will lead to a huge 
demand for energy in near future leading to a serious energy crisis in our country. 
There is also enough evidence of wastage in use of scarce energy resources by the 
richer and middle class people of the country. 

TABLE 1: Energy use for selected Countries 
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Sudden spurt in the use of private vehicles by these sections of population and the 
faulty vehicle policy pursued by the Government may lead to a serious energy crisis 
in near future in the context of shrinking national as well as global reserve of energy. 

There is considerable room to improve energy efficiency, especially of motor 
vehicles and in the generation, transmission and end-use of electricity, commercially 
viable and economic attractive technology options in use in the developed world, 
should be considered and adopted. 

Finally, wastage in the use of energy, especially in respect of petroleum and 
electricity needs to be immediately controlled both by pursuing the policy of 
imposition and awareness for attaining curtailment in consumption in the use of 
energy resources. 

Thus under the present scenario of energy crisis, improving energy efficiency and 
demand side management measures like encouraging urban mass transport are quite 
important. Sustaining economic growth is critically dependant on significant supply 
augmentation and change in the composition of energy use. 

Import dependence, for meeting the primary energy demand in the country, has been 
increasing over a long period since 1990-91 to 2006-07. In order to reduce 
incremental import dependence of country’s energy requirement in the medium term 
to long term entails a number of measures. 

These include:  
(a) Tapping India’s coal reserve with appropriate technology and reforms in the coal 
sector to increase competition 
(b) Mitigating transportation constraints on availability of coal; 
(c) Accelerating exploration of oil and gas within the country; 
(d) Fully exploiting the nuclear and hydro-potential for power generation; and 
(e) Expediting programmes for energy generation through renewable and non-
conventional sources. Besides, step up of domestic production, the remaining deficit 
would have to be bridged by entering into strategic geo-political alliances to access 
the energy assets in the region. There is also a need for regulatory reform to 
implement open access in power sector to facilitate competition. 

Finally, putting a curb on wasteful use of energy, especially in respect of petroleum 
and electricity is the urgent need of the hour. This needs to be attained by pursuing a 
rational policy of imposition and awareness for attaining the required curtailment in 
consumption in use of energy resources and also for pursuing a policy for 
conservation of energy in real and rational manner. 
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4.3 Energy Policy and its Impact 

The energy policy of India is largely defined by the country's expanding energy 
deficit and increased focus on developing alternative sources of energy, particularly 
nuclear, solar and wind energy. The primary energy consumption in India is the third 
biggest after China and USA with 5.3% global share in 2015. The total primary 
energy consumption from crude oil (195.5 Mtoe; 27.91%), natural gas (45.5 Mtoe; 
6.50%), coal (407.2 Mtoe; 58.13%), nuclear energy (8.6 Mtoe; 1.23%), hydro 
electricity (28.1 Mtoe; 4.01%) and renewable power (15.5 Mtoe; 2.21%) is 700.5 
Mtoe (excluding traditional biomass use) in 2015. In 2013, India's net imports are 
nearly 144.3 million tons of crude oil, 16 Mtoe of LNG and 95 Mtoe coal totalling to 
255.3 Mtoe of primary energy which is equal to 42.9% of total primary energy 
consumption. About 70% of India's electricity generation capacity is from fossil 
fuels. India is largely dependent on fossil fuel imports to meet its energy demands — 
by 2030, India's dependence on energy imports is expected to exceed 53% of the 
country's total energy consumption. In 2009-10, the country imported 159.26 million 
tonnes of crude oil which amounts to 80% of its domestic crude oil consumption and 
31% of the country's total imports are oil imports. By the end of calendar year 2015, 
India has become a power surplus country with huge power generation capacity 
idling for want of electricity demand. Due to rapid economic expansion, India has 
one of the world's fastest growing energy markets and is expected to be the second-
largest contributor to the increase in global energy demand by 2035, accounting for 
18% of the rise in global energy consumption. Given India's growing energy 
demands and limited domestic fossil fuel reserves, the country has ambitious plans to 
expand its renewable and most worked out nuclear power programme. India has the 
world's fifth largest wind power market and also plans to add about 100,000 MW of 
solar power capacity by 2020. India also envisages to increase the contribution of 
nuclear power to overall electricity generation capacity from 4.2% to 9% within 25 
years. The country has five nuclear reactors under construction (third highest in the 
world) and plans to construct 18 additional nuclear reactors (second highest in the 
world) by 2025.  

India: Total primary energy use of 775 Mtoe in 2013 

  Coal (44%) 
  Biomass and waste (23%) 
  Petroleum &other liquids (23%) 
  Natural gas (6%) 
  Nuclear (1%) 
  Hydroelectric (2%) 

  Other renewables (1%) 
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Power Generation capacity in India 

The installed capacity of utility power plants is 314.64 GW as on 31 January 2017 
and the gross electricity generated by utilities during the year 2015-16 is 1168.359 
billion kWh which includes auxiliary power consumption of power generating 
stations. The installed capacity of captive power plants in industries (1 MW and 
above) is 47,200 MW as on 31 March 2016 and generated 183.611 billion kWh in 
the financial year 2015-16. In addition, there are nearly 75,000 MW aggregate 
capacity diesel generator sets with units sizes between 100 KVA and 1000 KVA.  

Energy conservation 

Energy conservation has emerged as a major policy objective, and the Energy 
Conservation Act 2001, was passed by the Indian Parliament in September 2001, 
35.5% of the population still live without access to electricity. This Act requires 
large energy consumers to adhere to energy consumption norms; new buildings to 
follow the Energy Conservation Building Code; and appliances to meet energy 
performance standards and to display energy consumption labels. The Act also 
created the Bureau of Energy Efficiency to implement the provisions of the Act. In 
2015, Prime Minister Mr. Modi launched a scheme called Prakash Path urging 
people to use LED lamps in place of other lamps to drastically cut down lighting 
power requirement. Energy efficient fans at subsidized price are offered to the 
electricity consumers by the electricity distribution companies (DisComs) to 
decrease peak electricity load.  

Rural electrification 

1. The key development objectives of the power sector is supply of electricity to all 
areas including rural areas as mandated in section 6 of the Electricity Act. Both 
the central government and state governments would jointly endeavour to achieve 
this objective at the earliest. Consumers, particularly those who are ready to pay a 
tariff which reflects efficient costs have the right to get uninterrupted twenty four 
hours supply of quality power. About 56% of rural households have not yet been 
electrified even though many of these households are willing to pay for 
electricity. Determined efforts should be made to ensure that the task of rural 
electrification for securing electricity access to all households and also ensuring 
that electricity reaches poor and marginal sections of the society at reasonable 
rates is completed within the next five years. India is using Renewable Sources of 
Energy like Hydel Energy, Wind Energy, and Solar Energy to electrify villages. 

      Reliable rural electrification system will aim at creating the following:  
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2. Rural Electrification Distribution Backbone (REDB) with at least one 33/11 kv 
(or 66/11  kv) substation in every Block and more if required as per load, 
networked and connected  appropriately to the state transmission system 

3. Emanating from REDB would be supply feeders and one distribution transformer 
at least in every village settlement. 
4. Household Electrification from distribution transformer to connect every 
household on  demand. 
5. Wherever above is not feasible (it is neither cost effective nor the optimal solution 
to  provide grid connectivity) decentralized distributed generation facilities together 
with local distribution network would be provided so that every household gets 
access to electricity.  This would be done either through conventional or non-
conventional methods of electricity  generation whichever is more suitable and 
economical. Non-conventional sources of  energy could be utilised even where 
grid connectivity exists provided it is found to be cost effective. 
6. Development of infrastructure would also cater for requirement of agriculture & 
other economic activities including irrigation pump sets, small and medium 
industries, khadi and  village industries, cold chain and social services like health 
and education. 
 Particular attention would be given in household electrification to dalit bastis, 
tribal areas  and other weaker sections. 
 Rural Electrification Corporation of India, a Government of India enterprise will 
be the  nodal agency at Central Government level to implement the programme for 
achieving the  goal set by National Common Minimum Programme of giving access 
to electricity to all  the households in next five years. Its role is being suitably 
enlarged to ensure timely implementation of rural electrification projects. 
 Targeted expansion in access to electricity for rural households in the desired 
timeframe  can be achieved if the distribution licensees recover at least the cost of 
electricity and  related O&M expenses from consumers, except for lifeline support to 
households below the poverty line who would need to be adequately subsidised. 
Subsidies should be properly  targeted at the intended beneficiaries in the most 
efficient manner. Government recognises the need for providing necessary capital 
subsidy and soft long-term debt finances for  investment in rural electrification as this 
would reduce the cost of supply in rural areas. Adequate funds would need to be 
made available for the same through the Plan process. Also commensurate 
organisational support would need to be created for timely  implementation.The 
Central Government would assist the State Governments in achieving in a better 
way. 
 Necessary institutional framework would need to be put in place not only to 
ensure  creation of rural electrification infrastructure but also to operate and maintain 
supply  system for securing reliable power supply to consumers. Responsibility of 
operation &  maintenance and cost recovery could be discharged by utilities 
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through appropriate  arrangements with Panchayats, local authorities, NGOs and 
other franchisees etc. 
 The gigantic task of rural electrification requires appropriate cooperation among 
various agencies of the State Governments, Central Government and participation of 
the community. Education and awareness programmes would be essential for 
creating demand for electricity and for achieving the objective of effective 
community participation. 

The electricity industry was restructured by the Electricity Act 2003, which 
unbundled the vertically integrated electricity supply utilities in each state of India 
into a transmission utility, and a number of generating and distribution utilities. 
Electricity Regulatory Commissions in each state set tariffs for electricity sales. The 
Act also enables open access on the transmission system, allowing any consumer 
(with a load of greater than 1 MW) to buy electricity from any generator. 
Significantly, it also requires each Regulatory Commission to specify the minimum 
percentage of electricity that each distribution utility must source from renewable 
energy sources. 

The introduction of Availability based tariff has brought about stability to a great 
extent in the Indian transmission grids. However, presently it is becoming outdated 
in a power surplus grid. A report in 2005 suggested that there was room for 
improvement in terms of the efficiency of electricity generation in India, and 
suggested that two factors possibly responsible for the inefficiency were public 
ownership of utilities and low capacity utilisation.  

Oil and gas 

India ranks third in oil consumption with 195.5 million tons in 2015 after USA and 
China. During the calendar year 2015, India imported 195.1 million tons crude oil 
and 23.3 million tons refined petroleum products and exported 55 million tons 
refined petroleum products. India has built surplus world class refining capacity 
using imported crude oil for exporting refined petroleum products. The net imports 
of crude oil is lesser by one fourth after accounting exports and imports of refined 
petroleum products. Natural gas production was 29.2 billion cubic meters and 
consumption 50.6 billion cubic meters during the calendar year 2015. 

During the financial year 2012–13, the production of crude oil is 37.86 million tons 
and 40,679 million standard cubic meters (nearly 26.85 million tons) natural gas. 
The net import of crude oil & petroleum products is 146.70 million tons worth of Rs 
5611.40 billions. This includes 9.534 million tons of LNG imports worth of Rs. 
282.15 billions. Internationally, LNG price (One mmBtu of LNG = 0.1724 barrels of 
crude oil (boe) = 24.36 cubic meters of natural gas = 29.2 litresdiesel) is fixed below 
crude oil price in terms of heating value. LNG is slowly gaining its role as direct use 
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fuel in road and marine transport without regasification. By the end of June 2016, 
LNG price has fallen by nearly 50% below its oil parity price making it more 
economical fuel than diesel/gas oil in transport sector.[30][31] In 2012-13, India 
consumed 15.744 million tons petrol and 69.179 million tons diesel which are 
mainly produced from imported crude oil at huge foreign exchange out go. Use of 
natural gas for heating, cooking and electricity generation is not economical as more 
and more locally produced natural gas will be converted into LNG for use in 
transport sector to reduce crude oil imports. In addition to the conventional natural 
gas production, coal gasification, coal bed methane, coal mine methane and Biogas 
digesters / Renewable natural gas will also become source of LNG forming 
decentralised base for production of LNG to cater to the widely distributed demand. 
There is possibility to convert most of the heavy duty vehicles (including diesel 
driven rail engines) into LNG fuelled vehicles to reduce diesel consumption 
drastically with operational cost and least pollution benefits. Also, the breakeven 
price at user end for switching from imported coal to LNG in electricity generation is 
estimated near 6 US$/mmBtu.  

The state-owned Oil and Natural Gas Corporation (ONGC) acquired shares in oil 
fields in countries like Sudan, Syria, Iran, and Nigeria – investments that have led to 
diplomatic tensions with the United States. Because of political instability in the 
Middle East and increasing domestic demand for energy, India is keen on decreasing 
its dependency on OPEC to meet its oil demand, and increasing its energy security. 
Several Indian oil companies, primarily led by ONGC and Reliance Industries, have 
started a massive hunt for oil in several regions in India, including Rajasthan, 
Krishna Godavari Basin and north-eastern Himalayas.[  India is developing an 
offshore gas field in Mozambique. The proposed Iran-Pakistan-India pipeline is a 
part of India's plan to meet its increasing energy demand. 

Coal 

India has the world's 4th largest coal reserves. In India, coal is the bulk of primary 
energy contributor with 54.5% share out of the total 595 Mtoe in 2013. India is the 
third top coal producer in 2013 with 7.6% production share of coal (including 
lignite) in the world. Top five hard and brown coal producing countries in 2013 
(2012) are (million tons): China 3,680 (3,645), United States 893 (922), India 605 
(607), Australia 478 (453) and Indonesia 421 (386). However, India ranks fifth in 
global coal production at 228 mtoe (5.9%) in 2013 when its inferior quality coal 
tonnage is converted into tons of oil equivalent. Coal-fired power plants account for 
59% of India's installed electricity capacity. After electricity production, coal is also 
used for cement production in substantial quantity. In 2013, India imported nearly 95 
Mtoe of steam coal and coking coal which is 29% of total consumption to meet the 
demand in electricity, cement and steel production.  
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Gasification of coal or lignite or pet coke produces syngas or coal gas or coke oven 
gas which is a mixture of hydrogen, carbon monoxide and carbon dioxide gases. 
Coal gas can be converted into synthetic natural gas (SNG) by using Fischer–
Tropsch process at low pressure and high temperature. Coal gas can also be 
produced by underground coal gasification where the coal deposits are located deep 
in the ground or uneconomical to mine the coal. CNG and LNG are emerging as 
economical alternatives to diesel oil with the escalation in international crude oil 
prices. Synthetic natural gas production technologies have tremendous scope to meet 
the transport sector requirements fully using the locally available coal in India. 
Dankuni coal complex is producing syngas which is piped to the industrial users in 
Calcutta. Many coal based fertiliser plants which are shut down can also be 
retrofitted economically to produce SNG as LNG and CNG fetch good price by 
substituting imports. Recently, Indian government fixed the natural gas price at 
producer end as 5.61 US$ per mmbtu on net calorific value (NCV) basis which is at 
par with the estimated SNG price from coal.  

Bio-fuels 

Gasification of bio mass yields wood gas or syngas which can be converted into 
substitute natural gas by Methanation. Nearly 750 million tons of non edible (by 
cattle) biomass is available annually in India which can be put to higher value 
addition use and substitute imported crude oil, coal, LNG, urea fertiliser, nuclear 
fuels, etc. It is estimated that renewable and carbon neutral biomass resources of 
India can replace present consumption of all fossil fuels when used productively. 
Huge quantity of imported coal is being used in pulverised coal-fired power stations. 
Raw biomass cannot be used in the pulverised coal mills as they are difficult to grind 
into fine powder due to caking property of raw biomass. However biomass can be 
used after Torrefaction in the pulverised coal mills for replacing imported coal. 
North west and southern regions can replace imported coal use with torrefied 
biomass where surplus agriculture/crop residual biomass is available. Cheaper 
production cost of algae oil from algae particularly in tropical countries like India 
would displace the prime position of crude oil in near future. The former President of 
India, Dr. A. P. J. Abdul Kalam, was a strongadvocaters of Jatropha cultivation for 
production of bio-diesel. He said that out of the 6,00,000 km² of waste land that is 
available in India over 3,00,000 km² is suitable for Jatropha cultivation. Once the 
plant is grown, it has a useful lifespan of several decades. During its life Jatropha 
requires very little water when compared to other cash crops. A plan for supplying 
incentives to encourage the use of Jatropha has been coloured with green stripes. 

Nuclear power 
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India boasts a quickly advancing and active nuclear power programme. It is expected 
to have 20 GW of nuclear capacity by 2020, though they currently stand as the 9th in 
the world in terms of nuclear capacity. Anachilles heel of the Indian nuclear power 
programme, however, is the fact that they are not signatories of the Nuclear Non-
Proliferation Treaty. This has many times in their history prevented them from 
obtaining nuclear technology vital to expanding their use of nuclear industry. 
Another consequence of this is that much of their programme has been domestically 
developed, much like their nuclear weapons programme. United States-India 
Peaceful Atomic Energy Cooperation Act seems to be a way to get access to 
advanced nuclear technologies for India. 

India has been using imported enriched uranium and are under International Atomic 
Energy Agency (IAEA) safeguards, but it has developed various aspects of the 
nuclear fuel cycle to support its reactors. Development of select technologies has 
been strongly affected by limited imports. Use of heavy water reactors has been 
particularly attractive for the nation because it allows Uranium to be burnt with little 
to no enrichment capabilities. India has also done a great amount of work in the 
development of a Thorium centred fuel cycle. While Uranium deposits in the nation 
are extremely limited, there are much greater reserves of Thorium and it could 
provide hundreds of times the energy with the same mass of fuel. The fact that 
Thorium can theoretically be utilised in heavy water reactors has tied the 
development of the two. A prototype reactor that would burn Uranium-Plutonium 
fuel while irradiating a Thorium blanket is under construction at the 
Madras/Kalpakkam Atomic Power Station. 

Uranium used for the weapons programme has been separate from the power 
programme, using Uranium from scant indigenous reserves. 

Hydro electricity 

India is endowed with economically exploitable and viable hydro potential assessed 
to be about 84,000 MW at 60% capacity factor. In addition, 6,780 MW in terms of 
installed capacity from Small, Mini, and Micro Hydel schemes have been assessed. 
Also, 56 sites for pumped storage schemes with an aggregate installed capacity of 
94,000 MW have been identified for catering to peak electricity demand and water 
pumping for irrigation needs. It is the most widely used form of renewable energy. 
The hydro-electric potential of India ranks 5th in terms of exploitable hydro-
potential on global scenario.The installed capacity of hydro power is 44,189 MW as 
of 31 January 2017. India ranks sixth in hydro electricity generation globally after 
China, Canada, Brazil, USA and Russia. During the year 2015-16, the total hydro 
electricity generation in India is 121.377 billion kWh which works out to 23,093 
MW at 60% capacity factor. Till now, hydroelectricity sector is dominated by the 
state and central government owned companies but this sector is going to grow faster 
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with the participation of private sector for developing the hydro potential located in 
the Himalaya mountain ranges including north east of India. However the hydro 
power potential in central India forming part of Godavari, Mahanadi and Narmada 
river basins has not yet been developed on major scale due to potential opposition 
from the tribal population. 

Pumped storage schemes are perfect centralised peaking power stations for the load 
management in the electricity grid. Pumped storage schemes would be in high 
demand for meeting peak load demand and storing the surplus electricity as India 
graduates from electricity deficit to electricity surplus. They also produce secondary 
/seasonal power at no additional cost when rivers are flooding with excess water. 
Storing electricity by other alternative systems such as batteries, compressed air 
storage systems, etc. is more costly than electricity production by standby generator. 
India has already established nearly 6800 MW pumped storage capacity which is 
part of its installed hydro power plants. India has the fifth largest installed wind 
power capacity in the world. As of 31 March 2015, the installed capacity of wind 
power was 23,444 MW an increase of 2312 MW over the previous year Wind power 
accounts nearly 8.5% of India's total installed power generation capacity and 
generated 28.314 billion kWh in the fiscal year 2014-15 which is nearly 2.6% of 
total electricity generation. The capacity utilization factor is nearly 15% in the fiscal 
year 2014-15. The Ministry of New and Renewable Energy (MNRE) of India has 
announced a revised estimation of the potential wind power resource (excluding 
offshore wind power potential) from 49,130 MW assessed at 50m Hub heights to 
102,788 MW assessed at 80m Hub height at 15% capacity factor. 

Solar energy 

India's solar energy insolation is about 5,000 T kWh per year (i.e. ~ 600 TW), far 
more than its current total primary energy consumption. India's long-term solar 
potential could be unparalleled in the world because it has the ideal combination of 
both high solar insolation and a big potential consumer base density. With a major 
section of its citizens still surviving off-grid, India's grid system is considerably 
under-developed. Availability of cheap solar can bring electricity to people, and 
bypass the need of installation of expensive grid lines. Also a major factor 
influencing a region's energy intensity is the cost of energy consumed for 
temperature control. Since cooling load requirements are roughly in phase with the 
sun's intensity, cooling from intense solar radiation could make perfect energy-
economic sense in the subcontinent, whenever the required technology becomes 
competitively cheaper.Installation of solar power plants require nearly 2.4 hectares 
(6 acres) land per MW capacity which is similar to coal-fired power plants when life 
cycle coal mining, consumptive water storage & ash disposal areas are also 
accounted and hydro power plants when submergence area of water reservoir is also 
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accounted. 1.33 million MW capacity solar plants can be installed in India on its 1% 
land (32,000 square km). There are vast tracts of land suitable for solar power in all 
parts of India exceeding 8% of its total area which are unproductive barren and 
devoid of vegetation. Part of waste lands (32,000 square km) when installed with 
solar power plants can produce 2000 billion kWh of electricity (two times the total 
generation in 2013-14) with land productivity/yield of 1.25 million Rs per acre (5 
Rs/kWh price) which is at par with many industrial areas and many times more than 
the best productive irrigated agriculture lands. Moreover, these solar power units are 
not dependent on supply of any raw material and are self productive. There is 
unlimited scope for solar electricity to replace all fossil fuel energy requirements 
(natural gas, coal, lignite and crude oil) if all the marginally productive lands are 
occupied by solar power plants in future. The solar power potential of India can meet 
perennially to cater per capita energy consumption at par with USA/Japan for the 
peak population in its demographic transition.  

Synergy with irrigation water pumping and hydro power stations 

Price history of silicon PV cells since 1977. The great thing about solar power is that 
it is a technology and not a fuel. It is unlimited and the more it is deployed the 
cheaper it would be. While the more limited fossil fuels are used, the more expensive 
they become.The major disadvantage of solar power (PV type) is that it cannot 
produce electricity during the night time and cloudy day time also. In India, this 
disadvantage can be overcome by installing pumped-storage hydroelectricity 
stations. Ultimate electricity requirement for river water pumping (excluding ground 
water pumping) is 570 billion kWh to pump one cubic meter of water for each 
square meter area by 125 m height on average for irrigating 140 million hectares of 
net sown area (42% of total land) for three crops in a year. This is achieved by 
utilizing all the usable river waters by interlinking Indian rivers. These river water 
pumping stations would also be envisaged with pumped-storage hydroelectricity 
features to generate electricity during the night time. These pumped-storage stations 
would work at 300% water pumping requirement during the day time and generate 
electricity at 33% of its total capacity during the night time. Also, all existing and 
future hydro power stations can be expanded with additional pumped-storage 
hydroelectricity units to cater night time electricity consumption. Most of the ground 
water pumping power can be met directly by solar power during daytime. To achieve 
food security, India needs to achieve water security which is possible only by energy 
security for harnessing its water resources.  

Electricity driven vehicles 

The retail prices of petrol and diesel are high in India to make electricity driven 
vehicles more economical as more and more electricity is generated from solar 
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energy in near future without appreciable environmental effects. During the year 
2013, many IPPs offered to sell solar power below 6.50 Rs/kWh to feed into the low 
voltage (< 33 KV) grid. This price is below the affordable electricity retail tariff for 
the solar power to replace petrol and diesel use in transport sector. The retail price of 
diesel is 53.00 Rs/litre in 2012-13. The affordable electricity retail price (860 
kcal/kWh at 75% input electricity to shaft power efficiency) to replace diesel (lower 
heating value 8572 kcal/litre at 40% fuel energy to crank shaft efficiency) is 9.97 
Rs/kWh. The retail price of petrol is 75.00 Rs/litre in 2012-13. The affordable 
electricity retail price (860 kcal/kWh at 75% input electricity to shaft power 
efficiency) to replace petrol (lower heating value 7693 kcal/litre at 33% fuel energy 
to crank shaft efficiency) is 19.06 Rs/kWh. In 2012-13, India consumed 15.744 
million tons petrol and 69.179 million tons diesel which are mainly produced from 
imported crude oil at huge foreign exchange out go.  

V2G is also feasible with electricity driven vehicles to contribute for catering to the 
peak load in the electricity grid. The electricity driven vehicles would become 
popular in future when its energy storage / battery technology becomes more 
compact, lesser density, longer lasting and maintenance free.  

Hydrogen energy 

Hydrogen Energy programme started in India after joining the IPHE (International 
Partnership for Hydrogen Economy) in the year 2003. There are nineteen other 
countries including Australia, United States, UK, Japan, etc. This global partnership 
helps India to set up commercial use of Hydrogen gas as an energy source. Ministry 
of New and Renewable Energy (MNRE) is the focal government agency associated 
with hydrogen energy development in India.  

Hydrogen is a carbon neutral fuel. Solar electricity prices in India have already fallen 
below the affordable price (≈ INR 5.00 per Kwh to generate 0.041 lb/Kwh hydrogen 
which is equivalent to 0.071 litres of petrol in terms of lower heating value) to make 
hydrogen economical fuel by sourcing from electrolysis of water to replace 
petrol/gasoline as transport fuel. Vehicles with fuel cell technology based on 
hydrogen gas are nearly twice more efficient compared to diesel/petrol fuelled 
engines. A luxury hydrogen fuel cell car generates one litre of bottled quality 
drinking water for every 10 km ride which is a significant by product. Any medium 
or heavy duty vehicle can be retrofitted in to fuel cell vehicle as its system power 
density (watts/litre) and system specific power (watts/kg) are comparable with that 
of internal combustion engine. The cost and durability of fuel cell engines with 
economies of scale production line are comparable with the petrol/diesel engines. 

The excess power generation capacity available in India is nearly 500 billion 
units/year presently and another 75,000 MW conventional power generating capacity 
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is in pipeline excluding the targeted 175,000 MW renewable power by 2022. The 
hydrogen fuel generated by 500 billion units of electricity can replace all diesel and 
petrol consumed by heavy and medium duty vehicles in India completely obviating 
the need of crude oil imports for internal consumption. Converting petrol/diesel 
driven road vehicles in to fuel cell electric vehicles on priority would save the huge 
import cost of crude oil and transform the stranded electricity infrastructure in to 
productive assets with major boost to the overall economic growth.  

Energy trading with neighbouring countries 

The per capita electricity consumption is low compared to many countries despite 
cheaper electricity tariff in India. Despite low electricity per capita consumption in 
India, the country is going to achieve surplus electricity generation during the 12th 
plan (2012 to 2017) period provided its coal production and transport infrastructure 
is developed adequately. India has been exporting electricity to Bangladesh and 
Nepal and importing excess electricity in Bhutan.[102][103] Surplus electricity can be 
exported to the neighbouring countries in return for natural gas supplies from 
Pakistan, Bangladesh and Myanmar. 

Bangladesh, Myanmar and Pakistan are producing substantial natural gas and using 
for electricity generation purpose. Bangladesh, Myanmar and Pakistan produce 55 
million cubic metres per day (mcmd), 9 mcmd and 118 mcmd out of which 20 
mcmd, 1.4 mcmd and 34 mcmd are consumed for electricity generation respectively. 
Whereas the natural gas production in India is not even adequate to meet its non-
electricity requirements. 

Bangladesh, Myanmar and Pakistan have proven reserves of 184 billion cubic metres 
(bcm), 283 bcm and 754 bcm respectively. There is ample opportunity for mutually 
beneficial trading in energy resources with these countries. India can supply its 
surplus electricity to Pakistan and Bangladesh in return for the natural gas imports by 
gas pipe lines. Similarly India can develop on BOOT basis hydro power projects in 
Bhutan, Nepal and Myanmar. India can also enter into long term power purchase 
agreements with China for developing the hydro power potential in Brahmaputra 
river basin of Tibet region. India can also supply its surplus electricity to Sri Lanka 
by undersea cable link. There is ample trading synergy for India with its 
neighbouring countries in securing its energy requirements.  

Electricity as substitute to imported LPG and kerosene 

The net import of LPG is 6.093 million tons and the domestic consumption is 13.568 
million tons with Rs. 41,546 crore subsidy to the domestic consumers in 2012-13. 
The LPG import content is nearly 40% of total consumption in India. The affordable 
electricity retail price (860 kcal/kWh at 90% heating efficiency) to replace LPG 
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(lower heating value 11,000 kcal/kg at 75% heating efficiency) in domestic cooking 
is 6.47 Rs/kWh when the retail price of LPG cylinder is Rs 1000 (without subsidy) 
with 14.2 kg LPG content. Replacing LPG consumption with electricity reduces its 
imports substantially. 

The domestic consumption of Kerosene is 7.349 million tons with Rs. 30,151 crores 
subsidy to the domestic consumers in 2012-13. The subsidized retail price of 
Kerosene is 13.69 Rs/litre whereas the export/import price is 48.00 Rs/litre. The 
affordable electricity retail price(860 kcal/kWh at 90% heating efficiency) to replace 
Kerosene (lower heating value 8240 kcal/litre at 75% heating efficiency) in domestic 
cooking is 6.00 Rs/kWh when Kerosene retail price is 48 Rs/litre (without subsidy). 

During the year 2013-14, Theplant load factor (PLF) of coal-fired thermal power 
stations is only 65.43% whereas these stations can run above 85% PLF comfortably 
provided there is adequate electricity demand in the country. The additional 
electricity generation at 85% PLF is nearly 240 billion units which is adequate to 
replace all the LPG and Kerosene consumption in domestic sector. The incremental 
cost of generating additional electricity is only their coal fuel cost which is less than 
3 Rs/kWh. Enhancing the PLF of coal-fired stations and encouraging domestic 
electricity consumers to substitute electricity in place of LPG and Kerosene in 
household cooking, would reduce the government subsidies and idle capacity of 
thermal power stations can be put to use economically. The domestic consumers who 
are willing to surrender the subsidised LPG / Kerosene permits or eligible for 
subsidised LPG / Kerosene permits, may be given free electricity connection and 
subsidised electricity tariff. 

During the year 2014, IPPs are offering to sell solar power below 5.50 Rs/kWh to 
feed into the high voltage grid. This price is below the affordable electricity tariff for 
the solar power to replace LPG and Kerosene use (after including subsidy on LPG & 
Kerosene) in domestic sector. Two wheelers and three wheelers consume 62% and 
6% of petrol respectively in India. The saved LPG/Autogas replaced by electricity in 
domestic sector can be used by two and three wheelers with operational cost and 
least pollution benefits. By the middle of 2016, LPG spot prices have fallen below 
crude oil parity price in terms of heat content (one barrel crude oil is equal to 
123.5 kg of LPG) due to LPG glut in the market. The solar power generation tariff 
has fallen close to Rs 3 /unit in the year 2017 which is lower than any other type of 
power generation in India. In 2016, the levelized tariff in US$ for solar electricity 
has fallen below 3 cents/Kwh which is far cheaper than the fuel cost incurred by coal 
based power plants in India. Solar electricity price is going to become the benchmark 
price for deciding the other fuel (Petroleum products, LNG, CNG, LPG, coal, lignite, 
biomass, etc.) prices based on their ultimate use and advantages.  
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4.4 Government Policies and Initiatives 

National Rural Electrification Policies, 2006 (http://mnes.nic.in/):   Goals include 
provision of access to electricity to all households by the year 2009, at reasonable 
rates, and minimum lifeline consumption of 1 unit/household/day.  

For villages where grid connectivity would not be feasible or nor cost effective, off-
grid solutions based on stand-alone systems may be taken. Where these also are not 
feasible, alternative isolated lighting technologies like solar photovoltaic may be 
adopted. However, such remote villages may not be designated as electrified. 

State government should, within 6 months, prepare and notify a rural electrification 
plan, which should map and detail the electrification delivery mechanism. The plan 
may be linked to integrated district development plans. The plan should also be 
intimated to the appropriate commission. 

Gram panchayats shall issue the first certificate at the time of the village becoming 
eligible for declaration as electrified. Subsequently, the Gram Panchayat shall certify 
and confirm the electrified status of the village as on 31st March each year. 

Integrated Rural Energy Programme (Department of renewable energy) 

It is a scheme which aims to promote the application of Renewable Energy 
technologies for cooking, heating and lighting in the rural sector. This scheme is 
being implemented on 50:50 cost sharing basis between state and centre. 

Objectives: To provide for minimum domestic energy needs for cooking, heating and 
lighting purposes to rural people in selected village clusters in each District, with 
focus on renewable energy: 

1. To provide the most cost effective mix of various sources and options for 
meeting the requirements of sustainable agriculture and rural development 
with due environmental considerations and focus on renewable energy; 

2. To ensure people’s participation in the planning and implementation of IREP 
plans and projects through the involvement of panchayats, voluntary 
organizations and institutions at the micro level; and  

3. To develop and strengthen mechanisms and coordination arrangements for 
linking micro level planning and implementation for rural energy with 
National and State level planning and programmes for energy and economic 
development so as to ensure regular and planned flow of energy inputs for 
meeting the requirements of various end users in IREP districts. 

 Rural Electrification Corporation Limited (REC) 
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Rural Electrification Corporation Limited (REC) was incorporated on July 25, 1969 
under the Companies Act 1956. REC is a wholly Government of India owned Public 
Sector Enterprise with a net worth of Rs. 5368 Crore. Its main objective is to finance 
and promote rural electrification projects all over the country. It provides financial 
assistance to State Electricity Boards, State Government Departments and Rural 
Electric Cooperatives for rural electrification projects. REC provides loan assistance 
to SEBs/State Power Utilities for investments in rural electrification schemes 
through its Corporate Office located at New Delhi and 17 field units (Project 
Offices), which are located in most of the States. The Project Offices in the States 
coordinate the programmes of REC’s financing with the concerned SEBs/State 
Power Utilities and facilitate in formulation of schemes, loan sanction and 
disbursement and implementation of schemes by the concerned SEBs/State Power 
Utilities. 
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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 are the hard facts of energy in rural India ? 

Ans.  
 

 
 

 
 

 
 

 
 

 

Q2)  What are the main ways of energy consumption in rural areas ? 

Ans. 
 

 

 

 

 

Q3) What is the goal of National Rural Electrification Policy, 2006? 

Ans. 
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4.5   Let Us Sum Up:  

India is the fourth largest energy consumer in the world and energy demand in rural 
areas is on a steady rise. The present energy use is mostly in the areas of domestic 
cooking and lighting, agriculture, transport and industrial sectors. India’s energy 
basket has a mix of all the resources available including renewable sources. The 
largest energy source is coal, followed by petroleum and traditional biomass. 
According to the 2011 Census, the household-level data indicates that only 55.3 per 
cent of rural homes used electricity as the primary source for lighting. The 
Government of India through the Ministry of New and Renewable Energy Sources is 
implementing a lot schemes to exploit the potential of different types of renewable 
energy sources. It is apparent from the foregoing deliberations in the Unit that access 
to sufficient clean energy is essential to empower individuals for maintaining 
sustained economic growth. But there is a stark difference between the energy 
requirements of rural and urban areas. It is also evident that even after a handful of 
initiatives from the government side; there is still a gloomy scenario of energy 
sufficiency in the rural areas. To cover up the gaps of energy requirements of all the 
rural sectors like domestic consumption, agriculture, small scale industries (MSMEs) 
etc., demand-driven Science & Technology interventions are essential to provide 
sufficient and clean energy to the rural people. Nevertheless, all the initiatives should 
involve full community participation to ensure the success of the endeavors. To 
ensure energy security in rural areas, a decentralized strategy is perhaps needed with 
emphasis on the following: 

 Technological empowerment of the rural communities and institutions to deal 
with maintenance, management and distribution functions. 

 Location specific choice of technologies depending on the sources available 
e.g. micro-hydel, biomass gasifier, solar and a combination/mix of these. 

 Need to draw lessons from field experience. There is no system in place for 
this important function – a main reason for slow progress in Renewable 
Energy; the need for energy audit. 

 R&D must be an on-going activity for appropriate choice of technologies and 
should not be influenced by failures. For example, Gobar consigns mainly 
bacteria and little energy. The case of failure of gobar Gas plants due to 
practical problems needs proper appreciation. Adaptive research is non-
existent in this sector. 

 Bio-fuels, bio-diesel must be a plank of rural energy security as GOI has 
allowed 100% use of bio-diesel to run state facilities like pump sets. 

The country has to increase its capacity to use both conventional and non-
conventional sources energy to meet the energy requirement.  
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4.6 Key Words : 

Solar Energy : Solar energy is the radiant heat from the sun that is harnessed using a   
range of technologies 

Hydro electric energy:  When electricity is generated from flowing water is known 
as hydro electric energy. Hydroelectric energy is considered as renewable energy 
resources. 
Nuclear Energy: The energy released by a nuclear reaction, especially by fission 
and fussion. 

4.7 Suggested Readings : 

1.G.K.Puranik (1992), “Rural India”, R.G.Gupta Publications, 1992. 

2.Madaswamy Moni, Suresh Misra (2009) ,“Rural India: Achieving Millennium 

Development  Goals and Grassroots Development”, Concept Publishing Company, 

2009. 

4.8 Check Your Progress-Possible Answers: 

Check Your Progress I 

Q1) What are the hard facts of energy in rural India? 

 Ans: About 668 million or around 70% of the Indians (in 6.4 lakh villages) 
live in rural areas and continue to use animal dung, agricultural waste and 
fuel wood as fuel for cooking, 

 The thermal (energy) efficiency of these traditional sources is very low 
(15%), 

 Particulate matter in the Indian households burning biomass is 2000 μg/cubic 
m which is much higher than the permissible 150 μg/cubic m, 

 Use of traditional fuel is estimated to cause around 400,000 premature annual 
deaths due to various respiratory problems. 

 75% of rural households depend on firewood for cooking (and 9% each on, 
dung-cake and LPG) as against 22% of urban households using firewood for 
cooking, another 10% on kerosene and about 57% on LPG. 

 For domestic lighting 55% of rural households depend on electricity and 
another 44% on kerosene, while in urban areas dependency is 89% on 
electricity and 10% on Kerosene.  

 Nevertheless, around 412 million Indians have no access to electricity 
although records tell that around 82% of the villages (4.89 lakh) were 
electrified as on 31.12.2008 (source: Ministry of Power), only about 44% of 
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the rural households have access to electricity compared to around 87% in 
urban India.  

Q2)  What are the main ways of energy consumption in rural areas ? 

4. Ans : Domestic consumption  
o For cooking 
o For lightening 

5. Industrial consumption  
o For Micro Small and Medium Enterprises 
o For Big Industry 

6. On-farm energy consumption 
o Energy consumption for farming 

Q3) What is the goal of National Rural Electrification Policy, 2006? 

Ans: National Rural Electrification Policies, 2006, goals include provision of access 
to electricity to all households by the year 2009, at reasonable rates, and minimum 
lifeline consumption of 1 unit/household/day 

 

 

 

       


