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legal and illegal logging is an incentive for people to cut down 
trees and this causes the most deforestation. Ninety per cent of 
Eastern Madagascar, for example, has been deforested for its 
valuable rosewood and ebony timber.

People also clear forests to cultivate (or farm) the land. This is 
caused by their need to earn greater income through farming. 
The rate of land clearing is often driven by prices for cash crops 
like coffee and palm oil. Forests are also converted to pastureland 
to satisfy an increasing demand for meat and dairy products. 
Farmers often set fire to forests which releases huge amounts of 
greenhouse gases into the atmosphere. Every year as much as a 
third of Madagascar’s land is burned by farmers.

In some countries, governments encourage farmers to destroy 
forests in an attempt to provide new farmland. Resettlement 
projects and government subsidies encourage farmers to clear 
native forests. Landless peasants often follow new roads into 
forests, slashing and burning the vegetation and establishing 
new farmland as they go. Trees are often sold as fuel in the form 
of charcoal.

Forests can also be degraded by the excessive removal of non-
timber forest products. Pollution caused by oil firms and gold miners 
who have set themselves up inside forests can also be destructive.

% of deforestation
4 to 7%
7 to 10%
10 to 15%
15 to 30%

Map of regions of the earth most affected by deforestation

Local politics and local culture are very important in managing the 
amount of deforestation that occurs. Some countries have strict 
rules about the removal of native forest. The resource is managed 

Oil palm plantation, 
eastern Madagascar
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6. With a partner, complete the following spider diagram. For each ‘balloon’ you fill in:
• write E if the consequence of deforestation or forest degradation is environmental
• write S if the consequence of deforestation or forest degradation is social.

 An example has been done for you.

What are the 
environmental and 

social consequences of 
deforestation and forest 

degradation?

E

A rise in greenhouse 
gases in the atmosphere

7. Deforestation and the degradation of forests have many harmful effects. Complete the 
following flow chart to show one environmental consequence.
• In the second box, write one or two sentences using the key words soil erosion.
• In the third box, write one or two sentences using the key word rivers.
• In the last box, write one or two sentences using the key word deserts.

Environmental 
impact

Trees are cut 
down and the 
land is exposed.
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Activity 1: Our oceans Answers – see 
In this activity you will need to use the following key competencies:

 using language, symbols and text to interpret information 

 participating and contributing in sharing ideas.

1. Using an atlas, name Earth’s five oceans.

2. In pairs, discuss ways in which the oceans and seas are important in your lives. Write the 
outcome of your discussion below.

There is growing international concern about the state of global 
fisheries. Collapsing fish stocks have created large ecological 
dead zones in the oceans and seas where fish have been 
replaced by jellyfish and shrimp.

Large areas of the seabed in the Mediterranean and North Sea 
now resemble a desert – the seas have been stripped of all 
marine life due to fishing methods such as bottom trawling. 
European fishing fleets have turned to West African seas where 
each trawler can scoop up thousands of fish in a day. All West 
African fisheries are now over-exploited and coastal fishing is 
becoming increasingly difficult for local fishermen.

Marine ecosystems are in danger of collapsing. An ecosystem 
is the delicate relationships that connect a group of plants and 
animals and the environment in which they live. All organisms 
are interconnected through a series of checks and balances. 
Damage to the ecosystem, such as the removal of a predator 
or overfishing of mature breeding fish, will upset the natural 
balance and damage may be irreversible. This is happening to 
Earth’s oceans and seas.

Humans are hunting rays and sharks, as well as sea creatures 
such as turtles and marine mammals, to the brink of extinction. 
Shark numbers have declined 80% worldwide. Furthermore, it is 

Worldwide, about 90% of 
stocks of large predatory fish 
are already gone. The balance 
of the marine ecosystem has 
been upset and small foraging 
types of fish have replaced 
the increasingly rare large 
predators.
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The mass production and use of plastic occurred for the first time 
in the 1950s. Plastic is relatively cheap to make, it is malleable 
– so you can shape it easily – and it’s durable. Plastic is not 
biodegradable but can be broken down into smaller and smaller 
pieces in a process known as photodegradation.

Marine life is greatly affected by the GPGP. Marine animals that 
enter the GPGP are lucky to escape alive.

The rubbish is also blocking the sunlight that plankton requires 
to produce its own nutrients, resulting in an important food 

source for many sea life being destroyed. The plastic also leaches 
harmful pollutants into the water which are absorbed by the 

marine life living there. 

In a surface trawl of the GPGP in 2018:
• 50 items had identifiable dates of manufacture on them – 

the earliest was from 1977, seven were from the 1980s, 
17 from the 1990s, 24 from the 2000s and one from the 
2010s 

• 386 items had recognisable words on them – 1⁄3 were 
Japanese and 1⁄3 were Chinese 

• 41 objects had the country of production – these items 
came from 12 different nations. 

Seals, dolphins, whales and 
sharks often get tangled in 
fishing nets as a result of 
ghost fishing.
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TUVALU STRUGGLES TO
SUSTAIN HUMAN LIFE

The tiny nation of Tuvalu is struggling for its very existence. 
Resource-poor and threatened by rising sea levels, Tuvalu may 
one day be unable to sustain human life.

Tuvalu is one of the smallest countries on Earth, with a total land 
area of just 26 square kilometres. This land is made up of five 
coral atolls and four tiny islands and is scattered across 500 000 
square kilometres of the Pacific Ocean.

Nanumea Atoll

Nukufetau Atoll

Funafuti Atoll

Nukulaelae Atoll

Nui Atoll

Niulakita Island

Vaitupu Island

Nanumaga Island Niutao Island

Tuvalu

Nine atolls and islands 
scattered across the Pacific 
Ocean make up Tuvalu – none 
of its land is higher than
4.6 metres above sea level.

Pacific Ocean

Remote and isolated, Tuvalu lacks high land. The average height of 
the atolls is less than two metres above sea level, and the highest 
point of the entire country a mere 4.6 metres above sea level.

Just under 12 000 people live on this fragile and low-lying, yet 
very beautiful land, with the majority concentrated in the capital 
city, Funafuti (Funafuti Atoll).

Most Tuvaluans practise subsistence farming or fishing. Virtually 
the only jobs that pay a wage or salary are with the government. 
Many Tuvaluan men, however, work on foreign ships and send 
money home. This helps to support the economy.

Nanumea Atoll

Nukufetau Atoll

Funafuti Atoll

Nukulaelae Atoll

Nui Atoll

Niulakita Island

Vaitupu Island

Nanumaga Island

Niutao Island
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SUSTAINABLE
SAMSø ISLAND

The world could learn a lot from tiny, windswept Samsø Island. 
This small island, off the east coast of Denmark, has become 
a model renewable energy community. Samsø’s social and 
economic experiment in energy sustainability has been a great 
success and an example to the world.

Samsø is small, at just 114 square kilometres. Samsø has a 
population of fewer than 4 000 people, but every year more 
than 6 000 politicians, journalists, students and travellers visit 
the island to learn about its efforts to become carbon neutral. 
Samsø’s Energy Academy hosts seminars, conferences and 
workshops for those wanting to learn more.

Samsø provides all of its own energy needs and even exports 
electricity to mainland Denmark. The island does this through 
a series of windmills. Eleven giant land-based turbines rising 
50 metres and with blades that stretch 27 metres from end 
to end, plus 10 larger sea-based turbines (63 metres tall with 
blades stretching 40 metres), work day and night to provide 
renewable wind energy.

Samsø’s experiment in sustainability began in 1997, when the 
island won a contest sponsored by the Danish government. The 
aim of the contest was to create a carbon-neutral community 
within a decade. Samsø has achieved this goal.

About NZ$60 million dollars have been invested in producing 
clean energy through a series of windmills, solar panels and four 
central-heating stations. The heating stations burn locally grown 
straw and wood pellets and use solar energy to provide the hot-
water requirements for 250 houses. 

Everyone on Samsø is expected to work together on 
sustainability, and one in 10 islanders holds shares in the wind 
turbines. Each year they earn huge profits from the sale of 
surplus electricity. Many new jobs have also been created, with 
10% of the island’s population employed by the energy sector.

Many islanders, however, still live a traditional lifestyle as 
farmers, but these days they practise organic farming. Many 

Twenty-one wind turbines 
produce more electricity than 
Samsø can use. The people of 
Samsø also use solar panels to 
capture energy from the sun.

Every year, the island sells 
almost NZ$10 million worth of 
electricity to Denmark. Since 
2005, the island has produced 
more energy than it uses, so it 
sells the surplus.

Houses have been insulated 
using old newspapers.

Straw is a very efficient 
type of fuel, as one straw 
bale represents the heating 
equivalent of one barrel of oil. 
The ash from the straw and 
wood is returned to the soil to 
improve the land’s fertility.
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The Government requires the agricultural and horticultural 
industries to be strong as these exports are the backbone to our 
economy and, as a country, we are always looking for new 
markets to be able to export our goods to. On the other hand, 
there is also a focus on ensuring that the quality of our fresh 
water and waterways is improved and then maintained.

Can both targets be reached? 

New Zealand faces urgent and difficult 
choices. If we want to restrict the 
expansion of dairying in vulnerable 
river catchments, are we prepared to 
contemplate a less prosperous economy 
– at least in the short term? If we do 
not limit the expansion of dairy farming, 
what will be the impact on our second 
major export earner (tourism) as well as 
on our quality of life?

How clean is our water?

Hundreds of water-quality 
monitoring sites offer some 
bad news …

Activity 1: Improving New Zealand’s water quality Answers – see 
In this activity you will need to use the following key competencies: 

 using language, symbols and text to interpret information 

 thinking critically and reflecting on your understanding of fresh water 

 participating and contributing in sharing ideas.

1. Describe the problems facing water quality in New Zealand’s freshwater ecosystems.

2. What are four features of clean and unpolluted freshwater streams and lakes?
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Activity 1: A sustainable water trail Answers – see 
In this activity you will need to use the following key competencies: 

 using language, symbols and text to interpret information 

 thinking critically and reflecting on your understanding of fresh water.

1. With a partner, write a definition for run-off.

2. With a partner, write a definition for stormwater.

3. Why are run-off and stormwater such a problem? Complete the following table.

Type of problem Description of the problem

Contaminants and 
pollution

 

 

Fast flow
 

 

Impact on 
groundwater

 

 

4. Complete the following flowchart to describe influences on the water quality of the Puhinui 
Stream as it flows from the Hunua Ranges to the Manukau Harbour.

Catchment area:

 

Farmland:

 

Suburbs:

 

Manukau Harbour:

 

Auckland city:

 

Botanic Gardens:
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procedures in place to protect the environment should there be a 
blowout or leakage from any drilling.

Exploratory wells do carry some risk. A drill has to pass through 
up to three kilometres of water before reaching the ocean floor, 
then drill through sediment and rock for up to another nine 
kilometres without the drill snapping. Computers measure wind 
and waves and there are many early-warning systems. The oil 
companies say drilling is safe.

In 2010, BP’s Deepwater Horizon rig suffered a blowout while 
exploring off the coast of the United States – causing almost five 
million barrels of oil to leak into the Gulf of Mexico. The impact 
on the environment was devastating, and the clean-up cost 
billions of dollars. It took 87 days to control the gushing of oil 
into the sea. What if this happened in New Zealand’s waters?

There is another environmental concern. Some exploratory 
drilling is occurring near Kaikōura, a town whose prosperity is 
increasingly reliant on whale-watching tourism. Surveys for oil 
often use seismic methods and these are dangerous to whales 
– causing them social disruption, stress, hearing problems 
and even death. Kaikōura residents are concerned that their 
whale-watching tourism industry could be disrupted by oil and 
gas exploration. It is only a matter of time before some will be 
discovered. There has been a lot of opposition to government 
policy allowing oil and gas exploration in the zone. In 2018 
Prime Minister Jacinda Ardern banned any new permits being 
issued, however existing permits are still valid.

What if the worst were to happen – how long would it take to 
bring a deep-water gushing well under control? Since the Gulf of 
Mexico disaster, massive capping stacks have been invented that 
can plug an uncontrolled well quickly. But it would take about a 
week to fly in a capping stack to New Zealand, then three more 
weeks to manoeuvre it into place.

An oil or gas discovery would add millions of dollars 
to the New Zealand economy and provide government 
with more money to improve social conditions. An 
accident would cause environmental impacts of a kind and 
on a scale that New Zealand has never seen before. Potential 
risks and consequences will have to be considered before any 
decision is made to allow drilling for oil and natural gas in 
New Zealand’s EEZ.

A rig drills for oil and gas in the 
sea.

Drilling for oil and gas is an 
expensive business, and can cost 
as much as one million dollars 
per day for deep-sea rigs.

Gulf of Mexico, Louisiana, 2010

Whale watching, 
Kaikōura

ISBN 978-1-988586-11-3



64  Level 5 Resources and Sustainability Learning Workbook

86 11 3ISBN 978 1 98855558868686-111111-333ISBISBISBN 9N 9N 97878-78-1 91-91-988555858 558558 5888 Copying or scanning from ESA workbooks is limited to 3% under the NZ Copyright Act.CCopCop iyinying og or sr scancan ininnin fg fg fromrom ESESESAA wA w korkorkbboobookksks iisis lilimlimititeited td td t 3o 3o 3%% u% u dndende tr tr thhehe NZNZNZ CCopCop iyriyri htghtght AAcActtt

Activity 1: Resource management Answers – see 
In this activity you will need to use the following key competencies: 

 using language, symbols and text to interpret information 

 thinking critically and reflecting on your understanding of sustainable living. 

1. a.  What are three main aims of the Aotearoa Sustainable Living programme?

b. What are three methods used to achieve these aims?

2. What factors make New Zealand’s carbon footprint so high? Complete the following table of 
seven areas involving resource mismanagement.

Area of resource 
mismanagement

Examples of how this waste of resources 
occurs in your home or neighbourhood

Energy

 

Electricity

 

Water
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