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il We must face up to some urgent
do

Hi there! Thisis Earth speaking. Will you
nt to listen to me? | have some

spare a mome .
very important things to discuss.
environmental

n my environment,

| Al living things depen .
e t the moment, | will

but the way you humans are living a
not be able to keep looking after you.

The issues | am worried about are:
. the huge number of people on Earth
. the supply of clean air and water

. wasting resources
. energy supplies for the future

. protecting all living things
. global warming and climate change. |
d a sustainable way of living.

to you is to fin :
My global DLk und the world are doing

Read on to find out what people aro

to try to help.

Fast fact
In 2005, the United

. i t
tions Environmen
b t, written by

= S Program Repor
ts from 95 coun
exper T

conc\uded that
of the Earth's resources a:jre

being degraded or Use
unsustainably.

Across the world today, oil, coal and gas are the main sources of energy for
industry, transport and the home. Oil, coal and gas are fossil fuels. Developing

energy sources as alternatives to these fuels is an urgent environmental issue.

The need for energy

Everything that happens needs an energy source. Human bodies use food for
energy, plants use the energy of sunlight to grow. Since the 1850s, people have

come to rely more and more on fossils fuels as their main energy sources, and

most modern machines still use oil or coal.

Problems with fossil fuels

The are two main problems with relying on fossil fuels:
e fossil fuels are non-renewable energy sources, and they will run out

e using fossil fuels causes environmental problems, including

Fast fact
Until the mid-1800s
the main fuel source'
used by people
Was wooq,

pollution and global warming.
Overcoming these problems requires the development of a range

of alternative fuel sources.
mes from fossil fuels.

the energy used by people today co

Most of
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"I 'he most urgent energy supply issues around the globe include:

Fast fact
Fossil fuels form under
the ground from the
remains of plants and
animals that |ived
“millions of years ago.

ISSUE 5

France

Turning to the nuclear energy
alternative, See pages 24-27.

the high demand for energy (see issue 1)

supplies of non-renewable fossil fuels rapidly running out (see issue 2)
pollution and global warming caused by burning

fossil fuel (see issue 3)

running out of renewable fuels such

as wood (see issue 4) Arctic Circle P

problems with new alternative fuel

(see issue 5). NORTH
EUROPE

AMERICA
tUnited States of America N O R T H

Saudi
Arabia

A N };\

A F R 1. A

ISSUE 3
China

Air pollution
due to hi
c0al. See pages 16 1g,gh e

Equator

Tropicvof Capricorn

AUSTRALIA

USA
The highest energy user.

See pages 8-11-

Africa
Problems with wood
as a source of energy.
See pages 20-23.

E
ven the largest oj] reserves

o ANTARTCTIC
€ a limit, See pages 12-15
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Modern developed countries have very high energy demands. They need huge
amounts of energy every day to run machines in manufacturing, in offices and

homes, for communications and for transport.

World energy demand

The world population is rapidly increasing and more and more people across
the globe are using more and more energy each year. Since the 1850s,
industrial development has depended on fossil fuels for energy. Oil, coal and

fossil fuels was
about 30 times
greater than it
was in 1900.

gas are still the main energy sources used today.

Fuel consumption today
Fuel consumption worldwide is increasing
fast. Nations with well developed industry are
o e predietons continuing to demand more and more energy
- to run more and more devices. Many people
in developing countries, particularly in Asia,
Africa and South America, are moving from a

rural lifestyle to an industrial lifestyle with a

high energy demand.

1000 000 000 000 000)

Quadrillion British thermal units

(quadrillion

e modern world.

Electricity has many uses 1n th

0
1970 1975 1980 1985 1990 1995 2002 2010 2015 2020 2025
Year

The energy requirements of the
world population continue to rise.

ralia ISBN: 9781420290097
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Fast fact
In worldwide fossil fye|
reserves, the Usa has
more coal than any other
country. It has the Sixth
rgest natura| gas reserves
and the eleventh largest oil'
I€serves in the world.

la

The US is rich in fossil fuel resources such as oi

CASE STUDY

The US - world’s largest
enerqy consumer

Ofall the countries in the world, the U

nited St '
most energy. The US is the world’s ] viev of America consumes by far the

" | argest energy producer, consumer and importer
bt 1s predicted Cnergy consumption in the US wj] |
y 25 per cent by the year 2025. Transport wil

account for most of this growth in demand
for oil through to 2020

Cars in the US

Cars account for a large part of the huge
demand for oil in the US. About 80 per cent of
total travel each year is by private car. Airline
travel is the second most popular way to travel
Very little travel i by public transport such |
as buses and trains, Passenger vehicles in the > - -
early 2000s use about 40 per cent of all the
petroleum consumed in the US.

I ANSsSi
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The US has about 5 per cent of the world population
and consumes about 25 per cent of the energy.
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[n the early 2000, about 20 per cent of the world’s population in developed
countries consumed about 80 per cent of the world’s resources, including energy.

Reducing energy consumption can save large amounts of energy resources so they

will last longer.

Energy efficiency

Energy efficiency is the quickest and cheapest way to extend the world’s energy
supplies. Efficient devices use less energy to do the same job. Energy-efficient
light globes, cars, washing machines and refrigerators all help save energy

supplies by reducing the energy needed to do a job.

Fast fact

It is estimated thgt
using energy-efficnent
household appliances

and improved
technologies can res_u\t
in a 50 per cent saving
in electricity.

Switch off and save

Switching off appliances when they are not in use decreases energy

demand and saves money. Electric lights left on, electrical appliances on
stand-by and using cars to take short trips instead of walking all waste energy.

Energy-efficient appliances help reduce energy consumption.

Global /ssu_es ?7cd ©7Chery| Jakab/Macmillan Education Australia ISBN: 9781420290097
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When tilted up, th'

these windo L
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ey act as fiop gs stop direct p m
9ht scoops to reflect light irc;?; Zroe / .
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CASE STUDY
Passive solar building design

B.uﬂdl%qgs can be designed to use the Sun
using airconditioners and heaters, This use

solar energy’. Buildin
: gs can also be desi
from the Sun during the day, e

for heating or cooling, rather than
of the Sun’s energy is call

ed ‘passive
d to make the most of nat

ural lighting

Passive solar features

Passive solar designs include:

insulating in summer

Ad '

! 'vqntages of passive solar design
esigning buildings to better use pass;

savings. Passive solar design can dram

and therefore saves money on energy bills
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Today oil is used about four times as fast as new supplies of oil are found. At this
rate, the known oil reserves could be used up in as little as 45 years.

What is oil?
Crude oil or petroleum is a naturally occurring oily liquid which forms from
long-dead plants and animals. Most oil formed below the oceans from the

remains of tiny animals.

Crude oil is the main fuel for transport. Oil is also used in medicines, fertilisers,
foods, plastics, building materials, paints, cloth and to generate electricity.
Lubricants made from petroleum are used in just about every machine.

Reserves of crude oil

Oil is not distributed evenly through the Earth’s crust. Nearly 70 per cent of the
world’s known oil reserves are in the Middle East, in Saudi Arabia, Iraq, Iran,
the United Arab Emirates and Kuwait. About half of the crude oil taken from

these reserves is refined for use as petrol in cars and trucks.

Fast fact
Producing and
transporting oil often
results in oil spills,
which can have
disastrous effects on
the environment.

e world's annual production of oil.

Offshore wells are the source of about a quarter of th

Oil'is transported in supertankers

CASE STUDY
Oil in Sauydij Arabiqg

Saudi Arabia produces
about one-eight o
cach year. Production was estim ghth of the world’s oj]

(3000 000 000) barrels.

Fast fact
| One barre| contains
about 159 litres

; of oil,

¢ ANSsi

ated in 2001 to be over 3 billion

more than 250 billjon (250 000 000 000)

>

y known, although it is estimated at
barr.els. Itis difficult to know exactly
audi Arabia may last for 80 years at 7

Oil production and export
Most oil produced by
The Trans-Arabian P

Pipeline completed j

cr

Oil pollution

Saud: : .
audi Arabian habitats experience a number of probl

Oil wells, pinel .
, Pipelines and ships create o0il sp;
extensive pollution problems. e oil spills on land

ems from oil production.

and in the sea, causing ‘
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sustainable future:

- ToW “r.d
s gnst

(il is a non-renewable resource and will not be the main fuel used for very far
into the future. The future of energy supplies can be ensured by:

o using oil reserves carefully and wisely

e finding alternatives to oil.

Using reserves wisely

Remaining oil reserves need to be conserved now to make sure supplies last as
long as possible. Experts agree that new discoveries and inventions can extend
the availability of cheap oil for only a few decades. New technologies may also

allow more oil to be taken from known deposits.

/// Finding alternatives
7 Wind turbines, which spin in

' the wind and make electricity, Renewable alternative energy
are being developed as a elud d. wind. th
renewable energy source. sources include wood, wind, the

Sun, energy from ocean waves and

~ hydro-electricity. The best alternative

. sources to use are ones that:

e cause little environmental damage

e give a continuous supply that will

not run out.

Fast fact
In October 1994, an
estimated 60 OOQ to
80 000 tonnes of oil was
spilled from 2 frac_tured
pipeline near Usinsk,
just south of the
Arctic Circle.

yture energy supplies

p keep up the sy
Pply.
be made, however there are |

|
A
S
=
N

imits.

Fast fact
It IS estimated the
f€maining oj| reserves
In the Uniteq StatEs

will last for Jess than
10 years at the current
rate of production,
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(jution from burning coal
PO

(Coal is a major energy source, used particularly for heating and generating
electricity in power stations. A major disadvantage of coal, and to a less extent other
fossil fuels, is the release of large amounts of pollution into the air when it burns.

ISSUE 3

What is coal?

Coal is a solid fossil fuel formed from plant material. It consists mainly
of carbon, a material found in living things. Most known coal reserves

formed between 345 and 280 million years ago.

Fast fact

When coal is burn?,
carbon combines with
oxygen to re\eas'e epergy.
and carbon dioxide
is given off asa
waste product.

Coal is a rich energy source, but not as rich as oil. It is also not as

casy to get from the ground or transport as oil.

Pollution from coal
Use of coal and other fossil fuels for energy is thought to be the main
cause of global warming being experienced today. Burning coal releases:

e carbon dioxide that adds to global warming

e sulfur dioxide, which causes acid rain
o fine particles of air pollutants causing serious health problems.

Coal forms under the ground over millions of years.

//{ Step 1 Step 2
\ a
Prehistoric plants Dead plants are covered
as sea levels rise.

grow on the land.

Step 3

Plant material is pressed ,
The sea level drops, uncovering

Coal into coal under the sea. ' :
land with coal deposits. y
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Burni . .
urning coal is the major source of air pollution in China

CASE STUDY
Coal use in Ching

oal is t . :
Coal is the leading industrial and domestic fuel in Ching Coal is used

€ ANSsSi

Coal reserves in Ching

g}i‘ilzjszacsozzree] C;han 40 per cent of the world’s known reserves of coal,

(10 000 000 00 o%%ﬁefmong the largest in the world, with over 10 trillion

There are also - onnes of coal', mostly in north China, around Dongbei
y smaller coal mines throughout the country e

Air quality and coal

Using its huge coal reserveg has helped China
to develop rapidly as an industrig] nation. Like
@any similar places around the world, the

air quality of industria] areas in China,suffers
greatly from air pollution.

Fast fact
Coal proviges about
three-quarters of China's
energy. China alsg ge€nerates
a significant amount of
electricity by flowing
~Water or hydro—electric
\ power.
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sustainable future:

s (

\ (ll’d ; ew fuels

1% Einding "

(Coal is limited in supply, and reserves of coal should last about another 200 years

if used at the 1998 levels of production. However, the biggest problem with coal is

the pollution it causes when it burns. Alternative renewable fuel sources are

needed to replace non-renewable, polluting fossil fuels.

Alternative energy sources

Renewable energy sources such as wind, wave and solar energy, are being developed
to replace coal for generating electricity. Non-renewable alternatives in use include

geothermal energy and nuclear energy.

Clean coal technologies

New technologies for using coal are also being investigated to try to reduce
pollution. These ‘clean coal technologies’ reduce pollution given off by

burning coal, and also get more useable energy from the coal.

Fast fact

In 2000 as much
electricity was produced
from nuclear energy as

from all other sources
worldwide in 1961.

Clean coal technologies include:

o improved methods of cleaning coal before use
e removing pollutants from wastes instead of releasing them into the air

e using wastes as a fuel source
e carbon sequestration, which is burying waste carbon dioxide deep

underground.

In Scotland, wave-powered electricity generators are being trialled.

ek - Wi
Global Issues 1 cd © Cheryl Jakab/Macmillan Education Australia ISBN: 9781420290097
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15 used in laroe. ity i
1ge-scale power plants and on 4 smal] st:allses'()lér Znergy. ol i
In mndividual homeg

Fast fact

Setting up solar
€nergy systems stjj|

is shining. These
' Systems are becom;
cxample, m OmMINg very popular.
systo ore than 20 (0 small-scale solar- puar. tor
S are purchased each year in Ke Power generator
nya.

electricity generated
by fossil fuels.
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out of wood

R“ﬂﬂi“g

Since earliest times, humans have used wood as fuel. Burning traditional
fuels, such as wood, is still a major source of energy in developing countries,
particularly in Africa. Today, however, traditional fuels are not being replaced

ISSUE 4

as fast as they are being used, causing major problems, particularly in

developing countries.

Fast fact
In Africa, biomass is
about 66 per cent
of total energy use.
compared 0 apout
3 per centin
Europe.

Renewable biomass fuels

Biomass fuel comes from living things, such as plants. Biomass is a
renewable energy source because it can be grown to provide continuous

supplies. Wastes from food crops can be used as biomass fuels.

Limits to grown fuel

Traditional biomass fuel, such as wood, is only likely to play a very small role
in energy supplies in industrial countries. However, biomass is an important
energy source that people living in rural areas with no other fuels can provide
for themselves. Traditional firewood collection is considered unsustainable or

non-renewable if used too intensively.

able source of energy.

In theory, biomass fuel such as wood is a renew

The collection of; .
Irewood in Afric,
huge amounts of time and humanaezténgl;mes

CASE STUDY
Firewood in Africa

he mat .

g main fuels used in Africq include wood, anim
irewood collection along with deforest ’ a

amounts of plant cover in Africa

I dung, leaves and
. | ) grasses.
ation by logging is removing large

Environmental damage

g ¢

one-third higher than
eplacement by re '
cover then leads to desertification of);he%rOWth. e !

was useful land. Thjs degrading of land i
areas when there is high growth in popula

Fast fact
Africa has very low
levels of electricity
consumption Per person
Most Africans use 60 to.
200 times Jess energy
than most Europeans.

and, destrOying what

particularly bad in arid
tion.
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ISSUE 4

ds @ sustainable future:
oW piomass fuels

A sustainable future involves developing a range of renewable fuel sources,
which can include biomass fuels. Currently, much biomass fuel use is not
sustainable, but alternative approaches are being developed. Growing timber and
other biomass fuels is becoming increasingly important to ongoing fuel supplies.

Modern biomass technologies

Modern biomass technologies are developing fuels that are as easy to use as oil,
but are grown by plants. They should also have the advantage of burning more
cleanly and not producing the pollution associated with fossil fuels.

In a few places, biomass fuels are a major source of energy. In Brazil, sugarcane
s made into a fuel called ethanol. Ethanol provides about half the fuel for
transport in Brazil. In China, gas for fuel is being made from animal dung.

Recycled waste
Organic waste and water plants can also be used to produce methane or ‘biogas’.

Research is continuing to find ways to generate biomass energy using wastes.

asy to use for fuel as petrol.

Ethanol is as €

8% Ethwnal

¥ ANSSi

ng' technology, Researchers
drenewable clean fye]
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s with enerqgy
Prob‘em alternatives

wn

bkl

a [Fach of the energy alternatives that have been developed have strengths

A and weaknesses. The disadvantages of non-renewables, such as nl%cleaf and |
geothermal energy, are well known. However, renewable alternatives, including

wind and solar power, also have disadvantages.

Disadvantages of non-renewable alternatives

Nuclear energy
Mining uranium can cause pollution.

Nuclear waste is very dangerous and must be sealed up and buried for
many years.

80N and Wi Accidents at nuclear power plants can be major disasters.
energy is stored in
large rechargeable Geothermal energy

- l.)?tte”es' - Not many places are suitable for geothermal power stations.

Poisonous gases and minerals may come up from underground.

Sometimes a geothermal site may ‘run out of steam.
Disadvantages of renewable alternatives
Wind energy

Huge wind turbines create visual and noise problems and can also kill birds.

Energy needs to be able to be stored for use when the wind is not blowing.
It is not a good alternative for transport.

Solar energy

It can be costly to set up.

Energy needs to be able to be stored for use when the Sun is not shining.

At present, it is not a good alternative for transport.

2 1:; b =
Global Issues 1 cd © Cheryl Jakab/Macmillan Education Australia ISBN: 9781420290097
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N:clear power plants do not release greenhouse
gases, but there are other problems with wastes

CASE STuDY

Nuclear power gs
an alternative fuel source

In 2006, there were about 44()
16 per cent of the world’s ele
by 2030. Nuclear power alre

$ ANSSI

I‘lu'clear reactors across the globe, producing about
cdtr1c1ty. Several hundred more reactors are due to be built
ady provides most of the electricity in France

The advantages of nuclear power

Nuclear power plants produce hu

Fast fact

Construction of nuy
power plants declinefi,?l:e
to safety fears foHowing
the 1979 Three Mile Island
accident in the United
S_tates, and the 19gg
dlsast'er at Chernobyl
In Ukraine. ’

The disadvantages of nuclear power

Mining uranium is environmen
will run out in about 5 years.

tally damaging, and supplies

Is ' '
4 major problem, and an accident at a nucl

' ear power
plant can cause major health and environmenta] p \

roblems.

Radioactive waste from the

ower plants i : 0 )
710 000 years and there - P plants 1s toxic to living things for

no safe way to store or dispose of it.
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ISSUE 5

sustainable future:
wardsn“ olentiful energy

For a sustainable future, clean, non-polluting and renewable energy sources are

urgently needed.

Choosing between alternatives

It is important that people understand the strengths and weaknesses of each
alternative energy source being developed. These need to be considered

when choosing which energy sources to use. Just as fossil fuels have created
environmental problems including air pollution and global warming, alternative

fuels can also create damage to the environment.

Using a range of fuels

In the future, most areas will be supplied by a combination of

energy sources. Alternatives such as wind, solar and biomass
energy are being used in addition to traditional sources of
energy in different areas. It is predicted, for instance, the use of

natural gas to generate electricity will increase worldwide from

18 per cent in 2002 to 24 per cent in 2025.
ted States uses passive

This zero-energy home in the Unite :
solar design to reduce energy requirements for heating to
2 small fraction of the requirements of an average home.

Fast fact

Zero-energy buildings
produce as much or more
energy than they use l_oy
combining energy-sa_vmg
construction and app_hances
with solar and wind
technologies

World energy resources 2001

Traditional biomass 10 %
Large hydro 5.7 %
Nuclear 3.8 %
l ‘New' renewables 2.3 %

0il
34.1 %
Natural gas
21.6 %
Coal
22.5 %

'~ In 2001, about
78 per cent of the world's
energy was from fossil fuels.
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Fusion - the wopgey

/

A fusion power design

STUDY

erqy source

What is fusion power?

. . I . .

Fast fact
[TER is pronounced
as in the word 'fitter'
and means ‘the way
in Latin.

Global Issues 1 cd © Cheryl Jakab/Macmillan Education Australia ISBN: 9781420290097

—
A
c
™
)|



S

% ST R # ]
% L ¥
XN RS
: s

n you do?
\\hat can ¥ Save energy

You may think that just one person cannot do much, but everyone can help. If
every person is careful, the little differences can add up.

Use less energy at home

You can help save energy by reducing your energy consumption. You could
conduct a home energy audit to find how you might save on energy. An energy
audit locates wasteful energy use, including heating and cooling, lighting and

electrical appliances.

Here’s what to look for:
* Check for air leaks and draughts such as gaps along the edges of flooring,

walls, doors, windows and ceilings.

It takes less €nergy to light u

* Check the light bulbs in your house. Do you have low-energy light globes? fluorescent light

P your ho i
e A y me with compact

' traditional incand, ighti
You may have brighter bulbs where lower energy ones would do. Keep a e

record of when you use lights to see if they are switched off when not needed.

Use energy-efficient lighting

- Ulneevneitiaszny @leolirieal | aplp fenee we @nepy o e sEmlhy modle wier Lighting consumes about 15 per cent of a household’s electricity use. Energy-

S0 G S fito R EEL e o7 o (o T efficient lighting technologies can reduce the amount of energy used to light

homes. Fluorescent lights, including compact fluorescents, generate one-fifth of the
greenhouse gases that ordinary globes produce.

Incandescent lighting

Traditional incandescent electric lighting is the most common type of lighting used

Fast fact

A 20-watt compact

fluorescent wij| save about
650 kilograms of greenhouse
gas over five years, Compared

~ With using standard

Incandescent 100-watt
globes.

in homes. Incandescent lamps have a low efficiency and a short operating life of
about 750 to 2500 hours. Incandescent lamps are less expensive to buy. However,
because they use more power and have short life spans, they are more expensive to
operate.

Low-energy lights

Low-energy lights such as compact fluorescent lights give out more light for
the energy they use and less heat than incandescent lamps. They can save
75 to 90 per cent of lighting energy when they replace incandescent lights.
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place. There are many ay uﬁ

sustainable future. Imagine ft...
. a stable climate

« clean air and water
non-polluting, renewable fuel supplies

plenty of food i
. resources for everyone

healthy natural environments.
&

is what you can achleve |f you work together

“.' ' ems
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acid rain
rain containing acids which falls from
polluted skies

algae
living things that are found in water and make
food using the energy from the Sun

atmosphere
the layer of gases surrounding the Earth

carbon dioxide
a colourless, odourless gas in the atmosphere

climate change
changes to the usual weather patterns in
an area

deforestation
removal or clearing of forest cover

degraded

run down or reduced to a lower quality

desertification
turning an area into desert, with low plant
cover and a high risk of erosion

developed countries
countries with industrial development, a
strong economy and a high standard of living

developing countries
countries with less developed industry, a poor
economy and a lower standard of living

fossil fuels
fuels such as oil, coal and gas, which formed
under the Earth from the remains of animals
and plants that lived millions of years ago

geothermal
heat from inside the Farth

global warming
an increase in the average temperature
on Earth

greenhouse gases
gases that help trap the Sun’s heat in
the atmosphere

Global Issues 1 cd © Cheryl Jakab/Macmillan Education Australia ISBN: 9781420290097
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habitats
areas used by living things to provide
their needs

hydro-electricity
power generated by moving water in rivers
and dams

hydrogen
a gas that can be burned as fuel and which
produces only water

incandescent
giving out light at a high temperature

lubricants
substances used to decrease rubbing or
friction between moving surfaces

methane
a gas that is given off from burning fossil fuels
and decomposing vegetation (including the
digestion of plants by animals)

non-renewable
a resource that is limited in supply and which
cannot be replaced once it runs out

power grid
system of wires to carry electricity

radioactive
material that produces waves of energy, called
radiation

renewable
a resource that can be constantly supplied and
which does not run out

sustainable
a way of living that does not use up natural
resources

United Nations Environment Program
a program, which is part of the United
Nations, set up to encourage nations to care
for the environment
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geothermal energy 24
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