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A note from Dr R K Pachauri

Human society has reached a stage of prosperity, which was not 
expected several decades ago. Yet, we have a large number of 

people living in poverty and barely able to keep alive. It appears 
that they have not been touched by human progress at all. At the 
same time, what we regard as progress has resulted in damage and 
destruction of our natural resources and caused serious problems 
such as human-induced climate change, which threatens all forms 
of life in the form of sea-level rise, heatwaves, floods, droughts, and 
melting of glaciers in different parts of the world. 

All of this provides a strong reason for us to change the way we 
have been pursuing human activities and what we have mistakenly 
believed as human progress. For instance, we must now use 
renewable sources of energy, eco-friendly methods of production 
and consumption, make efficient use of water in every activity, and 
protect biodiversity. 

It is in the hands of the children to try to change their own lives towards 
greater protection of the environment and all our natural resources. 
They can also take active part in changing the thinking of adults. 
Children can take a lead in organizing actions at the community 
level, which support conservation of resources,  recycling of  waste 
water, and greater use of renewable sources of energy. 

This series of children’s books is aimed of providing children 
knowledge on what needs to be done in all these areas. I hope those 
who read these books will not only enjoy them greatly but also feel 
inspired to implement actions that are described in these pages, 
so that we create a beautiful, peaceful, and healthy future for the 
human race.

 
R K Pachauri
Director-General, TERI
Chairman, Intergovernmental Panel on Climate Change
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What are fossil fuels?
Millions of years ago, remains of dead plants 
and animals were buried under the ground. 
Over the ages, they turned into fossils due 
to the extreme heat and pressure under the 
Earth. These fossils, which are storehouses of 
energy, are dug out by people for their use. They 
are burned as fuel to produce energy to generate 
 electricity, run cars and buses, heat homes, and 
cook food.

How do we get fuels from the Earth?
Obtaining fossil fuels is quite a task. Coal miners carry out 
the dangerous task of digging out  coal from mines. These 
mines may go many many metres below the ground – up to five 
thousand metres! Oil and gas are obtained by drilling deep wells. Oil and 
gas are commonly found below the sea bed. So a number of oil wells are 

located in the sea.

Before you sit in the car or switch on the light, television or  microwave, 
do you ever wonder what runs these devices? It is energy. Humans 
have harnessed various forms of energy. More than 85 per cent of it 
comes from fossil fuels –  coal, oil, and natural gas.

It’s an 
occupational 

hazard!

I feel like a 
fossil! 

The Chinese were the first to 
discover oil and natural gas in 
rock salt wells. Around 500 BC, 
they had started drilling wells 
and transporting oil and gas 
using bamboo pipelines. 

Water source

Coal

Boiler or 
furnace
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Coal to  electricity
Coal is used to generate over half 
of the world’s  electricity. Power 
plants burn  coal to produce heat, 
which converts water into steam. 
The steam rotates large turbines, 
which in turn spin a generator to 
produce  electricity.

The trouble with fossil fuels
Fossil fuels make our lives comfortable. But they also 
lead to  carbon dioxide emissions – over six tonnes 
every year – contributing to global warming. Burning 
these fuels also produces other air pollutants, such 
as nitrogen oxide, sulphur dioxide, and heavy metals, 
which harm our health and the environment.

The rock oil
Petroleum is the second most 
abundant liquid on the Earth. 
Petroleum, which means “rock 
oil”, not only runs our cars, 
buses, and trucks, it is also used 
for heating homes (heating 
oil) and cooking (liquefied 
petroleum gas, or LPG).

How long will
they last?

Petroleum took millions of years to form 

under the EarthÊs crust. Its stocks is limited. 

At the rate we are using it, we are likely to 

run out of this fuel in less than fifty years.

THAT’S HOW THINGS WORK

COAL POWER 
PLANT

Most fossil fuels that we use today were formed in the 
Carboniferous period, 354 to 290 million years ago.

Turbine Generator

Transmission lines

Steam



The house that was lit 
up by water
Thousands of years ago, energy 
from running water was used to 
grind corn. The use of water to 
produce  electricity began in the 
1800s. In 1878,  Cragside House in 
Northumberland, England, became 
the first house to use  hydroelectricity.

We need water for drinking, washing, and cooking. But did you know that 
water could make  electricity? Yes,  hydroelectricity, or hydropower, is the 
 electricity generated using flowing water.

Capturing the power
The water in a lake, stream or river is trapped by building a high dam, so 
that water falls from an enormous height with great force. There are tunnels 
in the dam, called penstock, through which water flows into a powerhouse. 
The thundering water spins a large wheel, or turbine, at great speed, which 
rotates a generator. The turbine and generator work together to turn the 
mechanical energy of fast-moving water into electrical energy. Transmission 

wires from the powerhouse carry the  electricity to users.

Creating 
a splash! 

 Cragside House had hot 
water, a hydraulic lift, and 
electric lighting – all of which 
ran on  electricity generated 
by a hydropower plant.

Turbine

Transmission 
lines

Generator

8-9

How does water give us  electricity?



The growing power
Hydropower now accounts for almost 

20 per cent of the worldÊs  electricity. 

China is the worldÊs largest producer, 

followed by Brazil and Canada.  

The bright side…
Though dams are expensive to build, it costs 
very little to produce  electricity once the dam 
is constructed. As hydroelectric plants do not 
burn fossil fuels ( coal, oil, and gas), they do 
not produce  carbon dioxide, and thus do not 
contribute to global warming. These plants 
also have a long life. In fact, some plants as old 
as 100 years are still in operation. One such 
plant is the Niagara Power Plant, which began 
operations in 1895. It was for long the largest 
hydroelectric power station in the world.

And the not-so-bright side…
Large hydroelectric plants damage the 
environment. By obstructing and changing the 
natural flow of water, they harm aquatic animals 
and plant life. Building of large dams also displaces 
a large number of people living in the area.

The big and the small
The  Three Gorges Dam, in China, is the world’s largest hydropower plant 
in the world. On the other hand, there are many small hydro projects, too, 
which generate power on a smaller scale by setting up watermills in fast-
moving streams.

HYDROELECTRIC 
PLANT

I can go 
on and on
and on...

Reservoir

Penstock

THAT’S HOW THINGS WORK



Have you heard of cars that run on cooking oil or fuel from sugar cane? 
In fact, because of rising fuel prices, pollution caused by fossil fuels, and 
the knowledge that we will soon run out of fossil fuels, scientists are 
looking at biofuels as the answer to our energy needs.

Energy from living 
matter
Biofuels are made from  biomass, 
or plant and animal matter. Plants 
make food using the Sun’s energy 
and  carbon dioxide. This energy 
is transferred to animals that eat 
plant food.  So, biomass contains 
chemical energy that ultimately 
comes from the Sun. This energy 
can be harnessed by burning the 
 biomass to produce heat or by 
converting it into gas or biofuels.

Growing our fuel
Crops are now being grown especially to make 
biofuels. These include sugar crops like sugar cane 
and starch crops like corn, sorghum, and wheat. 
These are fermented (or broken down with the 
help of micro-organisms) to produce  ethanol.

I’m made 
from sugar 
or starch.

Australia issued special stamps in 2004 to celebrate its 
renewable energy production, including  biomass power. 

Governments the 
world over are opting 
for cleaner public 
transport systems. 
One such step has 
been the introduction 
of bio-diesel buses.
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