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Message

India has witnessed healthy economic growth during the last few decades. This 
progress has resulted in faster consumption of our natural resources. Increasing 
exploitation of fossil fuels such as coal, oil and natural gas has lead to various 
environmental problems such as global warming and climate change.

As a nation, we need to adopt a sustainable path of development, not just for 
our continuing economic growth, but also to protect the environment. Increased 
use of renewable energy sources, coupled with energy conservation, will lead 
to sustained supply of energy and sustainable development. The promotion of 
renewable energy sources in the country needs widespread publicity, so that 
these can be accepted and adopted by people at large. 

As future citizens, children can make a major contribution in protecting the 
environment and natural resources. They can take the lead in organizing actions 
that support conservation of resources and greater use of renewable energy 
sources at the community level. 

It gives us immense pleasure to put forth this series of books on renewable 
energy sources. We hope that children who read these books will not only enjoy 
them greatly, but also feel inspired to bring about a positive change, so that we 
leave a healthy and beautiful world for generations to come. 

R K Pachauri     
Director-General, TERI
Chairman 
Intergovernmental Panel on  
Climate Change

Shri Vilas Muttemwar
Minister of State 

Ministry of New and Renewable Energy 
Government of India
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What do we have in common with a tree and cow dung? We are all biomass! 
The word ‘biomass’ has two parts: ‘bio’, which means anything that is or has 
been alive, and ‘mass’, which is the total matter contained in a body.

That’s all biomass
Biomass includes wood, leaves, flowers, 
seeds, tree bark, and even algae. Dead 
animals are also biomass. So are products 
from living animals, like cow dung. These 
products are called organic matter. They 
are renewable, which means that they 
will not get over and will continue to be 
replenished in nature. These can be used 
as fuel for energy. Things like plastic, 
metal, and glass are not biomass. 

All biomass can be changed into solid, 
liquid or gaseous fuel. This fuel is called 
biofuel or agrofuel. 

Down the ages
The way humans lived changed once they learned to use fire. 
This happened more than 1,500,000 years ago. The first fires 
burned twigs, branches, and dry leaves. Later, in 
went animal fat. Even today, dry animal dung 
is burnt to produce heat. In Tibet, the highest 
plateau in the world, yak dung is used for 
this purpose. In the Andes, llama excrement 
is a valauble product, and exchanged for 
other items. The pioneers who settled in 
North America in the early nineteenth 
century, used buffalo chips, or dung patties, 
since firewood was difficult to find.

What is biomass?
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Dry animal dung, like that of the cow, yak, llama, and other 
animals is burnt to generate heat.

Algae is also a  
form of biomass.



Dust to dust, 
carbon to  
carbon
Plants take in energy from the sun, 
water from the soil, and carbon 
dioxide from the air to make 
food through photosynthesis. 
This is how carbon dioxide is 
fixed in plants and is transferred 
to animals that eat them. When 
animals eat plants, the energy 
from plants is passed on to them. 
The carbon is sent back into  
the atmosphere when we let out 
carbon dioxide with our breath  
and also when living things die and decay.  
This is called the carbon cycle because it goes  
round and round like the wheels of your bicycle. 

How dung gets done
Dung is leftover food digested by friendly bacteria. Wet dung is mixed with straw 
and other biomass. Then, it is made into little croquettes or patted on a wall. In 
a few days, the cakes dry into fuel called cow dung cakes or buffalo chips. Cow 
dung includes the waste from cows, ox, bullock, and buffalo. 

The process by which  carbon dioxide 
is fixed in plants, transferred to 
animals, and released back into the 
atmosphere is called the carbon cycle. 

Dung frisbe
e

In the 1800s in America, 

children played with  

frisbee-like devices, made  

from buffalo dung.
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Energy from the 
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the developing 
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Why do we  need biomass?
What would you use to light a campfire? Twigs, dry branches, 
and leaves. All these are biomass. That’s what people have 
been burning for light and heat for thousands of years. Today, 
biomass is being used for producing electricity.

Fossil fuels
Coal and petroleum are 

formed over millions of 
years from the remains of plants, 

animals, and other organisms, which lived in another era. 
These remains were buried deep under great pressure, or 
fossilized. That is why they are called fossil fuels. 

People began to use coal to melt metals 
about four thousand years go. Petroleum, 
or crude oil, was discovered around the 
same time. However, when fossil fuels are 
burnt, they let off greenhouse gases like 
carbon dioxide, methane, and nitrous oxide, 
which trap the heat of the sun in the earth’s 
atmosphere and make it warm.

Too hot to handle
Had it not been for greenhouse gases, we would 
have frozen. Life on the earth would not have 
been possible! Over the years, machines have 

got better and faster and have taken over 
almost all the work people and animals did. 
These machines need energy to work. Most 
of this energy comes from fossil fuels. So, 
the use of fossil fuels has gone up. This is 
making the earth much too warm. This is 

harmful for the planet and its inhabitants in 
many ways.
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The increased use of fossil fuels over 
the years has led to excessive heating 
of the earth. 

Prehistoric humans 
used twigs and 
branches to light fire.



There’s a friendly 
way out 
One way to stop the release of 
greenhouse gases is to use less fossil 
fuels. Besides, these fuels are being 
dug out so fast that we may run out of 
them soon. Does that mean we give up 
cars and shut down factories? 

Alternatives to 
fossil fuels
To avoid the harmful fossil fuels, we must use 
renewable energy like, solar energy, wind energy, hydel 
energy,  and, of course, bioenergy. Burning biomass 
or fuels made out of biomass, for example, 
ethanol,  is a good way to produce energy 
without emitting too much carbon dioxide. 
Countries that use biomass for fuel 
depend less on oil, which usually has to 
be imported from other countries. 

! Celsius ala
rm

Scientists fear the earth’s  

temperature will rise  

by 2–4 degrees  

Celsius in the  

next century!
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Renewable sources of energy such as the sun, wind, 
water, and even biomass are being used to produce 
energy without emitting too much carbon dioxide. 

Energy from the 
Lap of Nature



Remember that falling leaf you tried to catch to make a wish? Dry leaves 
are precious for other reasons too. Every part of a plant can produce energy. 
Energy can be produced from different types of agricultural or plant-based 
biomass. These include wood residue, sugar cane bagasse, energy crops, 
grass, and even waste paper. These are known as agricultural residues.

Energy crops and residues
Energy crops are grown for fuel. These include food 
crops like corn and sugar cane. Energy crops can also be 

non-food plants like poplar trees and switchgrass. These 
are agricultural, or crop, residues. Wood residues include 

twigs and branches, bits of wood left over after trees are cut for 
timber, and even chips left over at sawmills and paper mills. 
Bagasse gets its name from the Spanish word ‘bagazo’, meaning 

pulp. Bagasse is the crushed fibre of the sugar cane plant 
after the juice has been pressed out of it.   

Use it all!
Remains of crops are made into pellets or chips, larger pieces 
are kept in stacks or bales. Straw is an agricultural residue. 
It is the dry part of what is left after grains are removed 
from a cereal plant. The stalks of plants that give us rice, 
wheat, corn, flax, and rye are made into straw. Most of this 
straw is burnt as fuel. It can also be used to make ethanol, a 
liquid fuel. The next time you bite into a cob of corn, remind 
yourself how useful the whole plant is—the stalks and straw, 
called stover, are made into biofuels. Wheat straw, rice straw, 
and nut hulls are also sources of biofuels. 

Biofuels are being produced from various crops, 
as well as non-food plants.

What is agricultural residue?

10



Super-Powered Earth : Energy from the
Lap of Nature

Publisher : TERI Press ISBN : 9788179931394 Author : Benita Sen

Type the URL : http://www.kopykitab.com/product/8456

 Get this eBook

35%
OFF

http://www.kopykitab.com/SuperPowered-Earth-Energy-from-the-Lap-of-Nature-by-Benita-Sen

	Super-Powered Earth : Energy from the Lap of Nature

