
  20.1  Overview 
 20.1.1 Introduction 
  The development of technology and communication around the world 
has both positive and negative effects. One positive outcome is that 
advances in technology have made people’s lives more interconnected. 
On the other hand, drawbacks include a widening gap between 
the ‘haves’ and the ‘have-nots’, and some negative effects on the 
environment. Therefore, it is essential to ask whether we are better off or 
worse off with ever-improving technology and communication.  

   Starter questions 
1    What percentage of students in your class have a mobile phone? How many 

times a day do you use your mobile phone? 
2    If you wanted to discard your outdated mobile phone, do you know how to do 

so responsibly? Do you think about where your e-waste goes? 
3    Have you ever considered how many people in developing countries have 

access to the internet? 
4    When did you last ‘Google’ the answer to a question?        

Inquiry sequence
Syllabus 
outcomes 

20.1 Overview   

20.2 Who has access to technology? GE4-2, GE4-3

20.3 skillBuilder: Constructing 
a table of data for a GIS

GE4-7

20.4 What are the consequences 
of unequal access?

GE4-4

20.5 How has technology improved 
lives  in developing countries?

GE4-4

20.6 How has technology improved in Australia? GE4-3, GE4-4

20.7 How are e-wastes managed? GE4- 5

20.8 How does e-cycling 
work?

GE4-4, GE4-5

20.9 How can you reduce your consumption? GE4-4, GE4-5

20.10 Investigating topographic maps: Can 
waste be managed more sustainably? 

GE4-4, GE4-5

20.11 skillBuilder: Using advanced 
survey techniques — interviews   

GE4-4, GE4-5

20.12 review

Key terms

ONLINE ONLY

ONLINE ONLY

ONLINE ONLY

ONLINE ONLY

ONLINE ONLY

     cHaPter 20

For better or worse?  

tOPic 4 INTERCONNECTIONS

 E-waste at Agbogbloshie dump, in Accra, 
Ghana — a dumping ground for electronic 
waste from all over the developed world  
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408 Geoactive 1 NSW for the Australian Curriculum Stage 4

20.2 Who has access 
to technology?
20.2.1 Who owns mobile phones
When we think of using the internet and mobile phones, we often forget about those who do not 
have access. Access is not equal across the world, let alone within Australia.

Today it seems that mobile phones have become the most important form of communication. 
  However, it is interesting to note that not everyone in Australia owns one, and Tasmania actually has 
the highest proportion of mobile phone ownership (see figure 2).

Mobile phone use across the globe is also uneven. This could be due to a variety of factors, such 
as access, financial situation and way of life. Some countries, such as Saudi Arabia, have 128–209 
mobile phones per 100 individuals, indicating that some people own two devices. Bangladesh is very 
different, where 1–39 mobile phones are owned per 100 individuals.

20.2.2 Internet access
Some of us take for granted the fact that we can access the internet almost everywhere we go, whether 
we are at home, school, at the shops, or even walking down the street. While this might not be the 
case for everyone in Australia, it is  definitely not the case for everyone in the world (see figure 1).

20.2.3 ICT expenditure
It is important to note that the amount of money spent by individual countries on information 
and communication infrastructure can play a vital role in consumer access and uptake. Figure 3 
indicates expenditure on information and communication technology (ICT) as a percentage of 
GDP. This map shows that expenditure across the globe is uneven and there is no set pattern. It is 
difficult to correlate access to ICT with country expenditure; for example, Australia spends between 
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Source: Spatial Vision

Figure 1 Internet users (per 100 people) in 2015

infrastructure  
the features that are 
built by humans to 
allow other activities 
to occur; for example, 
roads, electricity 
networks and water 
supply pipes

expenditure  
the amount of 
money spent

GDP gross domestic 
product — the value 
of all the goods and 
services produced 
within a country in 
a given period of 
time. It is often used 
as an indicator of a 
country’s wealth.
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Chapter 20 For better or worse? 409

3 and 6 per cent of its GDP, but access is relatively high. In 
contrast, a developing nation such as Bangladesh spends 9 to 
12 per cent of its GDP, yet access is limited.

It is interesting to note that Estonia, a small country in 
Europe, sets a worldwide benchmark by providing free wire-
less internet access almost everywhere. A group of volunteers 
successfully lobbied Estonian cafés, hotels, hospitals, local 
governments and small business owners to provide this free 
access, which has been made available in a country with a 
GDP per capita of around $US 16 000; considerably lower 
than that of Australia, which has a GDP per capita of around 
$US 67 000. As a result, Estonian society has become reliant 
almost entirely on information in electronic form —  doctors 
issue only electronic prescriptions, voting is conducted online, 
and government cabinet meetings are now paperless. Not only 
has free wifi helped the environment, it has also led to a better 
educated society.

activities

iDeNtiFY
1 Refer to figure 2. Which state has the lowest 

percentage of mobile phone ownership?

DiscOver
2 Research the reasons for Senegal and Morocco 

having a high expenditure on ICT.
3 Using figure 1 and the Mobile phone 

subscriptions weblink in your eBookPLUS, 
explain how global internet users and mobile 
phone subscribers are spatially interconnected. 
What are the similarities and differences?

tHiNK
4 Refer to figure 1. What factors do you think 

affect the pattern of internet use throughout the 
world?

PreDict
5 Refer to figure 3. Where in the world do 

you predict there will be an increase in 
infrastructure expenditure in the next 10 years? 
Explain.

Weblink
Mobile phone 
subscriptions
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Figure 3 Expenditure on information and communication technologies by country, 2015
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Figure 2 Mobile phone ownership by Australian state and territory
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410 Geoactive 1 NSW for the Australian Curriculum Stage 4

 20.3 SkillBuilder: 
Constructing a table 
of data for a GIS 
 Why are there tables within GIS? 
 GIS, or geographical information systems, use tables to organise 
and store information about points, lines and polygons (vector 
data). These tables have rows and columns, called � elds. The 
GIS software links the rows in the table to the points, lines or 
polygons on a map. Setting up the structure for a table helps us to 
understand how information may be stored digitally.      

 

ONLINE ONLY

  eLesson  
 Watch this video to learn how 
to construct a table of data 
for a GIS.      

  Searchlight ID:   eles-1743    

  Interactivity  
 Try this interactivity to learn 
how to construct a table of 
data for a GIS.      

  Searchlight ID:   int-3361    

Sample Address No_home No_mobiles

1 42 Jacob Street

In a GIS, each row in
the table is linked to
a polygon on the map

2 4

2 27 Jacob Street 3 3

3 36 Adele Avenue 4 3

4 34 Flint Street 4 1

5 35 Flint Street 5 3

6 25 Flint Street 4 2

7 12 Jess Court 4 2

8 2 Jess Court 4 4

9 12 Flint Street 5 3

10 52 Jacob Street 6 2

   20.4  What are the consequences 
of unequal access? 
 20.4.1 What is the digital divide? 
  Unequal access to information technology creates a division between people with access and 
people without. Such divisions can have implications for economic growth and social equity. How 
often do you consider access to the internet as a necessity, not a luxury item?  

 � ere is a growth in internet access worldwide, but the gap between those able to access information 
technology and those who are not able to access information technology is widening. � is is known 
as the   digital divide  . � e divide is primarily based on internet access, but it includes all forms of 
information. 

 It is also evident within countries that some people have access to high-speed internet, while others 
only have access to dial-up internet. 

 Factors contributing to the digital divide are shown in � gure 1. 
  � e digital divide changes as the structure and characteristics of the population shift. Digital dis-

advantage is a dimension of poverty, which leaves people with a sense of powerlessness. If your ability 
to connect to information and communication technology is limited, this can a� ect what you are 
able to do with your life.   

digital divide  a type 
of inequality between 
groups in their access 
to and knowledge 
of information and 
communication 
technology
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Chapter 20 For better or worse? 411

 Globally, the average level of access to 
information and communications tech-
nologies (ICT) was 42 per cent in 2015. 
As fi gure 2 shows, the regions of South Asia 
(19 per cent) and the continent of Africa 
(26 per cent) have the lowest levels of con-
nectivity. Internet access is only one aspect 
of the challenges faced by regions, as spe-
cifi c areas within a country may face disad-
vantage in terms of the  factors displayed in 
fi gure 1. For example, regional areas of Aus-
tralia may have  diffi  culty accessing infor-
mation technology. Nine out of ten people 
living in rural Africa don’t have access to 
electricity. Th is unequal access may restrict 
the ability of  communities to access infor-
mation,  communication  and ideas that 
will enable them to  overcome poverty and 
disadvantage.

 20.4.2 Mobile phones and the internet 
 Mobile phone technology is transforming the way people are accessing ICT. Fewer people are sub-
scribing to landline connections in favour of owning a mobile phone. Smartphone technology is 
allowing people to connect to mobile internet services and information. In Africa a large percentage 
of people (76 per cent) use mobile phones but only a small percentage (7 per cent) are online. 

Western
Europe 81%

Eastern
Europe 58%

East Asia 51%

South-East
Asia 51%

South
Asia 19%

Middle
East 36%Africa 26%

South
America 56%

North
America 88%

Central
America 43%

Central
Asia 38%

Oceania 69%

  Figure 2  Regional differences in internet connection  

Figure 1 A range of factors contribute to the digital divide.

Literacy

Speed of
internet
access
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412 Geoactive 1 NSW for the Australian Curriculum Stage 4

20.4.3 Sustainable Development Goals
United Nations Sustainable Development Goals were 
adopted in 2015 and support efforts to promote greater 
global connectivity. Improved global internet access is 
expected to provide the tools and knowledge needed to 
increase education and health opportunity, to create jobs, 
fight injustice and lift communities out of poverty.

Why bridging the gap is important
•	 Economic equality. Some social welfare services are 

administered electronically, so access to a telephone 
and the internet is important. The telephone also 
provides security, and can be used in emergency 
situations. In addition, access to the internet can be 
important for career development and accessing civic 
information.

•	 Social mobility. Computers play an important role in 
learning and education. The digital divide is unfair for 
children in lower socio-economic groups. The higher 
the qualification held by an individual, the more likely 
they are to have internet access at home.

•	 Democracy. Some people think that access to the internet creates a healthier democracy. It is 
thought that it increases public participation in elections and decision-making processes.

•	 Economic growth. Information and communication infrastructure and active use could stimulate 
economic growth, particularly for less developed nations. Economic changes and improvements 
tend to be associated with information technology. Certain industries can give a country’s 
economy a competitive advantage.

How connected are you right now?
At different times during our day, we are more 
connected to places, information and people than 
at other times.
1 Select three times of a day to review your level 

of connectivity; for instance, on the way to 
school, during your Geography class and then 
in the evening at home.

2 Record the level of connectivity at each time of 
the day by answering questions such as: What 
technologies am I relying on? Do I have internet 

access? Is it free? What internet access issues 
am I facing? Do I have a landline? What apps 
do I use to keep connected? What are the 
benefits of internet to my day?

3 Use your data to create a table and present 
this information as a graph that uses a different 
colour for each time of the day. What does the 
information display about your level of internet 
connectivity?

4 Were there any factors that may make this 
information unreliable? Why?

interactivity
the digital divide
Use this interactivity 
to further your 
understanding of 
the extent and 
consequences of 
the digital divide.
searchlight iD:  
int-3342

FOcus ON FielDWOrK

2002
0

50

100%

2007 2014

U.S. 89

S. Africa 89

Ghana 83

Kenya 82

Tanzania 73

Uganda 65

Figure 3 Percentage of adults in the US 
and selected African countries who own a 
mobile phone

c20ForBetterOrWorse.indd   412 08/10/16   10:44 am

UNCORRECTED P
AGE P

ROOFS



Chapter 20 For better or worse? 413

activities

uNDerstaND
1 Define the term digital divide in your own 

words.
2 Refer to figure 2. Using the statistics given, 

rank the internet connectivity of these 
regions from the most connected to the least 
connected.

eXPlaiN
3 Refer to figure 1. Describe how any three of the 

factors shown contribute to a digital divide.
4 Refer to figure 3. Compare the level of mobile 

phone ownership for the US with one of the 

African countries listed over the period 2002 
to 2014.

iNvestigate
5 Refer to figure 2. Research the names of the 

countries found in South Asia. How do you 
account for low connectivity levels in these 
countries?

6 Propose an initiative to improve the level of 
connectivity currently found in one community. 
What challenges need to be overcome? What 
change will it introduce to the community?

20.5 How has technology improved 
lives in developing countries?
20.5.1 The situation in Kenya
While there is a difference between the developed and developing world, it is important to note 
that access to the internet and mobile phone networks is improving. This is largely thanks to 
non-government agencies and to service providers. The people of Kenya, for example, no longer 
need to take long journeys into town or to wait in long queues just to transfer money. Instead, they 
can type in a couple of numbers, hit a button, and pay for anything they want within seconds via 
mobile phone.

Most people in Kenya live in rural and remote places in the country-
side. Landline access is very limited, and it is also considered costly to 
install, owing to the vast distances. This can leave families disconnected 
from one another, as the primary earner in the family often has to work 
in a distant township in order to provide money for the family. Those 
left in the rural villages are often self-employed farmers or tradespeople. 
Without communication, families are often disconnected.

Improving access
Mobile phone coverage and access has been significantly improved in 
Kenya, which has dramatically improved people’s lives. The UK-based 
non-government organisation (NGO) called Financial Deepening 
Challenge Fund (FDCF) has worked with Vodafone to set up M-Pesa, 
meaning ‘mobile money’. A customer can go to an M-Pesa agent, such 
as a supermarket, and:
•	 deposit and withdraw money 
•	 transfer money to other users and non-users
•	 pay bills
•	 purchase phone credit
•	 transfer money between the service and a bank account 

(see figure 1).
People do not need a bank account or even a permanent address to 

use M-Pesa. They receive a text message to confirm a transaction, and 
the money can then be stored on the phone or it can be forwarded to 
someone else. At any time, the money can be transferred back to cash 
through an M-Pesa agent or an ATM. Figures 2 and 3 show mobile 
phone coverage and population, indicating the coverage is significant in 
highly populated areas.

Figure 1 A happy customer at an M-Pesa agent

non-government 
organisation   
non-profit group 
run by people (often 
volunteers) who have 
a common interest 
and perform a variety 
of humanitarian tasks 
at a local, national or 
international level
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414 Geoactive 1 NSW for the Australian Curriculum Stage 4
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Figure 2 Kenya, population density
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Figure 3 Kenya, mobile phone coverage

How successful has it been?
Today there are around 25 million sub-
scribers and over 40  000 M-Pesa agents in 
Kenya. These agents include petrol stations, 
supermarkets and other retail outlets. By 
2014, over 70 per cent of Kenya’s population 
was using M-Pesa.

Taxi drivers have benefited, too. They no 
longer need to drive around with a lot of cash 
in their cars, because their passengers are able 
to pay using M-Pesa. It has also been seen as 
an improvement in personal safety, because 
it is a secure and easy way to transfer money.

Access to mobile phones for small busi-
ness operators has meant they are now able 
to advertise to a larger audience, and are no 
longer dependent on word-of-mouth adver-
tising. Clients can now contact business 
operators with ease. For those working away 
from home, it is a safe and easy way to send 

Figure 4 A local market in Kenya
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Chapter 20 For better or worse? 415

money back to families in the countryside. This has enabled Masai herdsmen to go to the markets 
and make purchases by using their mobile phones. M-Pesa has eliminated the need to carry large 
sums of cash to markets, and has reduced the number of thefts.

M-Pesa demonstrates how dreaming big but thinking locally can have a significant effect on the 
economic and social structure of a place, just through the use of a mobile phone.

activities

uNDerstaND
1 How successful has M-Pesa been in Kenya? 

Ensure you use specific examples in your 
answer.

2 What interconnections can now occur 
between people because of M-Pesa?

eXPlaiN
3 Why would safety be a concern to people 

in Kenya? How does safety relate to 
information and communication technology in 
Kenya?

4 What places in Kenya are well serviced by the 
mobile phone network?

5 Which places are not well serviced by the 
mobile phone network? Suggest reasons 
for this.

aPPlY
6 Using the internet, research how another 

developing country has improved its 
information and communication technology. 
Create a multi-modal presentation on your 
findings.

iNvestigate
7 What services in Australia serve a similar 

purpose to M-Pesa? Explain what they are and 
how they operate.

20.6 How has technology 
improved in Australia?
20.6.1 The digital economy
In a bid to make internet access faster and more accessible in Australia, the federal government 
is developing the National Broadband Network (NBN). This revolution in Australia’s infrastructure 
aims to connect more people, in an affordable way. It is yet to reach all homes in Australia but, 
when it does, it will vastly improve the digital economy.

When you use your debit card to buy a movie ticket, send a text to a friend on your mobile, or use a 
web browser to check your phone balance, you are participating in the digital economy. Participa-
tion in this economy can improve productivity, social wellbeing and competitiveness. In addition, 
it has the potential to improve access to services such as education, and to improve environmental, 
health and social outcomes in rural and regional Australia.

20.6.2 What is the NBN?
The NBN is the infrastructure that will improve and enlarge Australia’s digital economy in the future. 
It is a revolution in telecommunication technology, involving three main technologies: fibre optic 
cable, fixed wireless and satellite (see figure 2).

The plan is to ensure that all Australians can connect to this new high-speed broadband network 
(see table 1).

TaBle 1 Future NBN access in Australia

Who? How much? access via Speed

Homes, school and businesses 93% Fibre optic 1 gigabit per second

Premises  7% Fixed wireless and satellite 12 megabits per second

Masai ethnic group of 
semi-nomadic people 
in Kenya and Tanzania, 
whose way of life 
depends on their cattle

digital economy  
the network of 
economic and 
social activities that 
are supported by 
information and 
communication 
technology, such as 
the internet and mobile 
and sensor networks
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416 Geoactive 1 NSW for the Australian Curriculum Stage 4

20.6.3 How does australia compare?
In terms of broadband infrastructure, Australia was falling behind the 34 OECD countries, so it 
was felt that action needed to be taken. It was also noted, in 2015, that Australia is one of the most 
expensive countries for broadband.

Rural and remote communities
Data indicate that the number of people who have never used the internet in Australia is highest 
in rural and remote communities. For example, between 2008 and 2009, 23 per cent of people 
living in major cities who were over the age of 15 did not use the internet. In comparison, 31 per 
cent of people in regional and remote Australia did not use the internet. It is also noted that, of all 
businesses located outside capital cities, only 29.7 per cent had a web presence, while 39.5 per cent 
of capital city businesses did. Therefore, the government regards it as a priority to roll out the NBN 
in rural and remote communities in order to ensure greater involvement in the digital economy.

Figure 1 Fibre-optic cable

20.6.4 Opportunities of the NBN
•	 Business. Using applications and services that rely on the NBN will improve efficiencies 

and reduce costs. The NBN could result in an expansion of markets, through greater 
interconnections in Australia and overseas. Businesses will have more choice of location, 
particularly in rural and remote places. It could also improve efficiency, and may reduce the need 
for a physical presence. Improvements in infrastructure will lead to improved technologies, such 
as videoconferencing, allowing healthcare, for example, to reach remote Australia and promote 
the sharing of knowledge.

•	 Education. Distance between student and teacher will no longer prevent access to specialist 
teachers across Australia. It will improve collaborative learning practices between schools and 
higher education facilities, and promote the international exchange of ideas. In addition, 
the NBN will improve access to online learning and collaboration beyond the walls of the 
classroom.

•	 Environment. Access to digital technology has demanded new ways of managing household 
consumption of resources. Smart energy grids can be installed to manage energy consumption, 
and changes can be made during peak energy demands. Farming systems can be improved by 
technologies that are accessible with the NBN, such as measuring soil moisture in relation to 
weather conditions.

OeCD Organisation 
for Economic 
Cooperation and 
Development, which 
has 34 member 
countries, and 
promotes policies that 
improve economic 
and social wellbeing
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Fixed
wireless

Fibre

NBN

Satellite

  Figure 2  NBN technologies  

  20.6.5 When will I get the NBN? 
 Th e NBN is being rolled out over the next few years, with the latest phase expected to be completed 
by mid 2020 connecting 4.9 million homes and businesses. Each year a new plan will be released, 
indicating the targeted areas. Once an area has been declared NBN-ready, it can take up to three or 
four weeks for providers to be able to supply customers with a connection. 

 20.6.6 Downloads 
 Most of us are familiar with exceeding our download limit; we never feel we have enough. Th e average 
volume of downloaded data per Australian subscriber is 58 GB per month. Th is is a signifi cant 
increase from an average of less than 6 GB per month per household in 2006. In 2013, the average 
download volume for a household connected to the NBN was 46 GB per month, indicating that 
connection to the NBN is resulting in an increase in data downloads. It is predicted that data con-
sumption is set to increase up to four-fold in the next fi ve years as the roll-out of the NBN continues.

Christmas Island

Cocos Islands

Norfolk Island

Lord Howe Island

Macquarie Island

NBN satellite coverage

Narrow spot beam Wide spot beam

Brisbane

Darwin

Perth

Hobart

Melbourne

SydneyAdelaide

  Figure 3  The Sky Muster 
satellite was launched in 
2015 to improve connectivity 
for remote Australia.  
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418 Geoactive 1 NSW for the Australian Curriculum Stage 4

Recent trends show video and app-based mobile use is dominating data traffic. In 2014, video 
accounted for 45 per cent of all mobile data traffic. It is expected that, by 2020, video will account 
for 60 per cent of data traffic, as video streaming companies enter the Australian market.

activities

uNDerstaND
1 What is the digital economy?
2 What are the three forms of NBN 

technologies?

eXPlaiN
3 Why is it crucial that Australia builds 

the NBN?

aPPlY
4 Using the NBN weblink in your 

eBookPLUS, describe the geographical 
pattern of the NBN and the types of 
technologies that are being used in 
different regions.

iNvestigate
5 Imagine what life would be like without 

the internet and mobile phones. Write a 
letter to a friend about your life without 
such technology.

6 Imagine this scenario. You have just been 
selected to ‘live remotely’ for two weeks 
with a partner of your choice in the remote 
Queensland town of Eromanga. Use the 
Connect weblink in your eBookPLUS  
to justify your choice of phone company to  
provide the best connectivity for you during your stay. 

Weblinks
•	 NBN
•	 Connect

Eromanga

Remoteness areas

Very remote
Remote
Outer regional
Inner regional

Major cities 3000 600 km

Source: Map drawn by Spatial Vision

20.7 How are e-wastes  
managed?
20.7.1 What is e-waste?
Litter in the schoolyard is only minor waste compared with that produced by technology and 
communication: e-waste. A controversial issue is how to dispose of it. The disposal and trade 
of e-waste is seen by developed nations as a solution and by many developing countries as 
a money maker. How e-waste is dealt with has serious economic, environmental and social 
consequences.

E-waste is any old electrical equipment, such as computers, toasters, mobile phones, iPods and tele-
visions that are broken, obsolete or no longer wanted. Given our technology-based lifestyle, our 
e-waste pile is growing at an alarming rate — faster than we know what to do with. There are five 
main places where e-waste usually ends up (see figure 1).

20.7.2 What are the impacts of e-waste?
Many of us do not think about where our rubbish goes. We just put it in a bin, and then it is out of 
sight, out of mind. However, e-waste is now a part of the global economy, and is sold, shipped and 
dumped worldwide.

Nevertheless, we must think about the ramifications of such actions. Computers are made up 
of many toxic chemicals and metals; when dumped, these can cause significant environmental and 
health problems (see figure 3).

e-waste any old 
electrical equipment 
that includes 
computers, toasters, 
mobile phones 
and iPods that no 
longer work or are 
no longer required
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Chapter 20 For better or worse? 419

Reuse — e-waste is 
no longer of need to 
one person, but can be 
used by someone else.

Incineration — 
e-waste is burned.

Recycle — e-waste 
is disassembled and 
different parts are used 
for another purpose.

Landfill — e-waste 
is dumped and often 
buried in the ground.

Export — e-waste is
shipped overseas.

  Figure 1  Where does e-waste end up?                           

Health impacts 
 In the slums of Delhi, 
computers, keyboards and 
monitors are pulled to 
pieces and then placed in 
acid baths or melted, to 
extract metals. Th is practice 
should only ever occur in 
proper recycling facilities, 
where safety precautions 
can take place. Conse-
quently, there has been a rise in Delhi in    mercury poisoning   and other side eff ects of dealing 
with cadmium, plastic, PVC, barium, beryllium, and carcinogens such as carbon black and heavy 
metals (see fi gure 2). 

 A report by India’s Department of Scientifi c and Industrial Research showed that e-waste being 
sent to India is increasing by 10 per cent each year. Slum dwellers are unsafely disassembling the 
e-waste, and toxins are damaging the health of an enormous number of people.   

 Exposure to mercury, even in tiny amounts, can lead to health problems and threaten child 
development. It damages the nervous, digestive and immune systems, and harms the lungs 
and  kidneys. It is corrosive to the eyes and skin and to the gastrointestinal tract if swallowed. 
 Neurological and behavioural disorders have also been observed, which can lead to insomnia, 
memory loss and motor dysfunction. A large number of women and children in India now 
expose  themselves daily to mercury while working in makeshift e-waste recycling facilities in 
slums. 

 Environmental impacts 
 As we have seen, thousands of tonnes of e-waste are being dumped in developing countries. Th ere, 
the e-waste is burned in informal recycling stations in slums. In the slums, there is nowhere to  dispose 
of byproducts such as acid and cyanide, and they are simply dumped in the local waterways or onto 
the soil. Th is contaminates aquifers and destroys vital freshwater resources, making the land too toxic 
to farm. 

What is in a computer

Ferrous metal

32% 23% 15%

18%
Lead

Cadmium
Antimony
Beryllium
Mercury

12%
Gold

Palladium
Silver

Platinum

Plastic
Non-ferrous

metal Glass
Electric
boards

  Figure 2  Composition of a computer  

mercury poisoning  
a toxic condition 
caused by the 
ingestion or inhalation 
of mercury or a 
mercury compound. 
It has various 
symptoms, including 
vomiting, nausea, 
insomnia and fevers.
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420 Geoactive 1 NSW for the Australian Curriculum Stage 4

The issue is that the e-waste 
can be of great value to 
the  citizens of developing 
nations, such as China and 
India, because it is a fairly 
easy way to make money. 
However, the chemical 
 composition of products 
such as mobile phones leaves 
a deadly trace in the 
environment.

The burning of plastic 
leads to an increase in air 
pollution, resulting in 
above-standard emissions. 
The air is often left with 
the stench of acid, paint 
and plastic, which impairs 
 people’s quality of life. Contamination of 
agricultural soils may occur, affecting local 
farms, which are often the main form of 
income in developing countries.

Waste acids recovered from the burning 
process, which are of no value or use, are often 
dumped in rivers and streams, damaging the 
ecosystem. Often this leaves waterways black 
and pungent, and leads to contamination of 
drinking water. In Guiyu, China, the water is 
so toxic it can disintegrate a coin within a few 
hours.

20.7.3 International management 
of e-waste
By the start of this century, many countries could 
not deal with either the quantity or toxicity of 
the e-waste they were generating. One solution 
was to export it to developing nations that did not 
have laws in place to protect workers or the environment. It is also significantly cheaper to recycle 
waste in developing nations.

Concerns in Europe regarding the export of e-waste led to the Basel Convention in 1989. This 
was adopted by the European Community in 1994, which banned the exports of hazardous waste 
to countries other than OECD countries, which were mostly developed countries. Waste had to 
be collected and recycled according to European Union (EU) environmental standards. The EU 
has reluctantly admitted that its rules are only somewhat effective, as bans on exporting e-waste 
are being ignored or avoided. Scrapyards in Asia are able to extract valuable substances from the 
waste.

Rotterdam is Europe’s busiest port, with more than nine million shipping containers passing 
through each year. Despite every effort, only three per cent of all containers in Rotterdam are checked; 
consequently only about one illegal shipment of e-waste is caught each week. Inevitably, containers 
of e-waste slip through. One of the difficulties that customs officers face is the fact that it is not illegal 
to export goods to be re-used and sold as secondhand goods.

The United Kingdom’s Environment Agency, which is in charge of regulating hazardous waste in 
England and Wales, has set up international cooperation and intelligence with over 40 countries. 
This is being done in order to combat the illegal smuggling of e-waste, and companies are fined 
if they are caught. The United States has not ratified the Basel Convention, and they are seen as 
lagging behind Europe. Almost 80 per cent of their e-waste goes to China via Hong Kong (see 
figure 5).

Systems typically affected
by waste exposure (in order
of vulnerability)

Other more general
toxin-related illnesses
include cancers,
skin diseases, impaired
immunity, general
weakness and 
depression.

Particularly
vulnerable organ Brain

Thyroid

Nose

Mouth

Mouth

Lung

Heart
Breast

Lung

Liver Stomach

Kidney

Ovary

Pancreas

[milk]

1–Central nervous system
Particularly affected by lead,
mercury, beryllium, arsenic,
antimony, polychlorinated
biphenyls (PCBs)

5–Blood
Particularly affected
by lead and mercury

6–Skeleton
Particularly
affected by

cadmium

4–Respiratory
Particularly affected by:

mercury, arsenic, hexavalent
chromium

2–Digestive and urinary
Affected by lead, cadmium,

antimony, dioxins and furans,
brominated �ame retardants (BFRs),

vinyl chloride (from PVC), PCBs

3–Reproductive and endocrine
Particularly affected by lead,
BFRs, dioxins and furans

Figure 3 Health 
impacts of e-waste 
on waste workers 
and people who 
live near landfills or 
incinerators

interactivity
e-wasted
Use this interactivity 
to further your 
understanding 
of the impacts of 
e-waste.
searchlight iD:  
int-3343
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Chapter 20 For better or worse? 421

Figure 4 Goats being herded through e-waste smoke around the Agbogbloshie dump in Ghana. When 
e-waste ends up in landfill, the toxins, carcinogens and heavy metals in it can leach into the environment. 
These substances then contaminate the groundwater and soil and enter the food chain.

Until we find a cheap alternative to dumping waste overseas, it is going to be difficult to compete 
with this process in developed countries. More research needs to be done on how to make recycling 
safer in developing countries, and how to enable it to take place in proper factories instead of unsafe 
makeshift plants.

20.7.4 local e-waste 
management
According to the Australian 
Bureau of Statistics, almost all 
Australian households were 
involved in some form of recy-
cling in the last 12 months. 
However, in 2009, nearly a 
quarter of electronic equipment 
and half of household appli-
ances were placed with non-
recycling garbage.

Locally, most waste transfer 
stations in metropolitan areas 
now have e-waste facilities. 
A visit to the tip is no longer a 
matter of putting everything 
into landfill; it involves a more 
complex system of organisa-
tion. On arrival at your local 
waste transfer station, you are 
directed to various stations to 
dispose of your waste. Such sta-
tions include green waste, white 
goods, oils, gas bottles, petrol 
cans, copper and e-waste. This 
sorting of waste not only reduces 
the need for landfill, but also 
encourages and enables more 
recycling to take place.
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0 1000 2000 km

Source: Spatial Vision

Figure 5 Who gets 
the trash?
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Figure 6 E-waste facility at refuse station

activities

uNDerstaND
1 Define the term e-waste. Compile a list of 

potential e-waste either in the classroom or in 
your home.

2 Why is it difficult to prevent the illegal trade in 
e-waste?

eXPlaiN
3 Using figure 5, explain the geographical pattern 

to illegal dumping of e-waste. Ensure you make 
specific reference to places in Asia on the map.

aPPlY
4 Discover the difference between ferrous and 

non-ferrous metals. Which is more harmful to 
humans and the environment?

5 Research the metals listed in figure 3, and 
explain what makes them harmful to humans 
and what environmental effects they can 
have.

iNvestigate
6 Create a presentation on how e-waste is 

managed at your school. Suggest strategies 
for making the current management techniques 
more sustainable.

7 Why are international agreements on e-waste 
difficult to manage?

20.8 How does e-cycling  
work?
To access this sub-topic, go to your eBookPLUS at www.jacplus.com.au.

ONLINE ONLY
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20.9 How can you reduce your 
consumption?
20.9.1 Recycling your e-waste
On a global scale, entrepreneurs are tackling the waste problem society is creating. We live in 
a part of the world where consumption of information and communication technology is high. 
However, some global solutions have now been set up to ensure that individuals can easily find out 
online about what is recyclable, and can then undertake recycling from their own home. Society is 
now being encouraged to act locally, while thinking globally. This is an important concept when it 
comes to reducing and managing one’s own consumption.

Electronic waste, or e-waste, is defined as any device 
with a cord or a battery. An estimated 16 per cent of 
global e-waste is being recycled and reused.

According to the Australian Bureau of Sta-
tistics (ABS), when people were surveyed about 
their e-waste disposal, most stated that they did 
not recycle because they did not generate enough 
materials to warrant the use of e-waste services or 
facilities. Perhaps if everyone knew more about the 
hazardous nature and environmental impacts of 
e-waste, the idea of recycling would be embraced.

Below are some innovative ways of dealing with 
waste.

Ziilch
Most of us have an old computer we no 
longer use, or an old charger for a device 
we no longer have. We may even have 
books, furniture or clothing that could be 
recycled. The website Ziilch has come up 
with an easy solution to de-clutter, find 
new items and save on disposal costs. It is 
as easy as a click of a button (see figure 1).

This online company connects people 
in different places, and the platform 
 ena bles you to exchange goods for free. 
This promotes the idea of recycling, which 
reduces consumption and hopefully leads 
to a more sustainable future.

MobileMuster
MobileMuster is a simple, easy way to 
dispose of old mobile phones, batteries 
and accessories. MobileMuster is volun-
tarily funded and managed by distribu-
tors, network carriers, service providers 
and manufacturers. It is a free service 
where you can send your mobile phone 
or find your nearest drop-off point, of 
which there are over 4500 in Australia. 
This ensures that mobiles are recycled 
correctly rather than dumped in landfill. 
Over 90 per cent of materials in mobile 
phones can be recycled (see figure 2).

How does it work?

List your item for FREE on the Ziilch
website

1

People looking for free stuff request your
item.

2

You choose someone to give the item to.3

Arrange for the item to be collected or
posted.

4

Figure 1 How Ziilch works

Figure 2 The mobile phone recycling process

The components we break mobiles up into

The stuff we extract

Some of the things that are made
from the recovered resources

Plastics Gold Copper Lithium Cobalt

Stainless
steel

BatteriesPlastic
fence posts

Batteries Plastics Circuits Accessories

landfill a method of 
solid-waste disposal, in 
which refuse is buried 
between layers of soil
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424 Geoactive 1 NSW for the Australian Curriculum Stage 4

By using a certified recycling program, you can ensure that your e-waste is not being illegally 
exported, and the environment is not being contaminated by the metals and minerals in the products.

Reduce energy consumption
It is not only important to be involved in recycling, but also vital to reduce your carbon emissions, 
which is another byproduct of information and communication technology. Some strategies include:
•	 turning off your PC overnight, on weekends and during holiday periods
•	 ensuring printers and other equipment are switched off when not in use
•	 refraining from printing emails whenever possible
•	 removing active screensavers
•	 only charging your mobile phone when it is flat.

Figure 3 A local council advertising e-waste collection

National Television and Computer Recycling Scheme
The National Television and Computer Recycling Scheme will provide households and small 
businesses  with free recycling services for televisions and computers. While it is governed by 
 Commonwealth legislation, Product Stewardship Act 2011, state and territory governments retain 
responsibility for regulating waste.

The scheme commenced in 2011 and has been able to provide residents with a more coordinated 
approach to local e-waste disposal. The first drop-off points were rolled out in 2012 in metropolitan 
areas, and expanded into rural and remote areas in 2013. The scheme will accept all televisions, com-
puters, and computer accessories such as keyboards and hard drives.

It is hoped that by 2021–22, recycling of computers and televisions will have reached 80 per cent, 
compared to the 17 per cent that are recycled today.

carbon emissions  
carbon dioxide that 
is released into the 
atmosphere by 
natural processes or 
by burning gas, coal 
or oil, for example; 
the latter emissions 
are contributing to 
climate change
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Figure 4 Electronic devices and accessories are collected for recycling by 
local councils.

conducting a class survey
In a group, conduct a class survey in which you 
interview students and teachers about their 
recycling habits.
 Decide on the types of questions you wish to 
ask and how you will record responses. If you 
wish to do this online, use the Survey Monkey 
weblink in your eBookPLUS.

 After you have conducted your surveys, collate 
and present your findings in graphic form.
 Analyse your graphs and write a summary of 
your findings, ensuring you cover the following 
questions.
•	 Are students more environmentally conscious 

than teachers?
•	 Does age make a difference?
Prepare a recycling plan for your school.

FOcus ON FielDWOrK

activities

uNDerstaND
1 a  What do you understand by the term 

e-waste?
b What was the main excuse that people gave 

for not recycling?
2 Refer to figure 2. Name three byproducts 

extracted from mobile phones and two 
products that can be made from recovered 
resources in mobile phones.

aPPlY
3 Have you ever participated in a national or 

global recycling scheme? If so, explain what 

it was and what you recycled. If not, suggest 
what you could recycle and how to do so.

4 Create a mind map to display the things 
you can do daily to reduce your energy 
consumption.

iNvestigate
5 Find out where your nearest National Television 

and Computer Recycling Scheme drop-off 
point is. Describe this place in relation to 
where you live. Is it realistic for you to take your 
recyclables there?

Weblink
Survey Monkey
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iNvestigatiNg tOPOgraPHic MaPs

      20.10  Can waste be managed 
more sustainably? 
 20.10.1 Woodlawn eco Precinct 
 Woodlawn Eco Precinct is a former mine site being used as a waste management facility. Th e waste 
management facility is located near the settlement of Tarago, New South Wales, 250 kilometres south 
of Sydney. Here, compost is created from containerised organic and household waste that is delivered 
to the site by freight train and trucks. Th e compost is used as landfi ll to rehabilitate the former open-
cut mine site shown in fi gure 1. More recently, bioreactors are being used to extract organic matter 
from waste. Sustainable technologies such as wind farms generate enough energy to power over 4000 
homes. Fish farming and horticulture are also being practised at the site. Figure 3 shows the move-
ment of the waste between Sydney and the tip.

          

  Figure 2  Rubbish from Sydney is being transported to Woodlawn.  
  Figure 1  Former mine 
site at Tarago, New 
South Wales  

  Figure 3  Many forms of transport are used to move 20 per cent of Sydney’s waste to Woodland.   

Waste transfer
stations across

Sydney

Containers
Waste transfer

station

Clyde

Rail transport
Intermodal point

Crisps Creek

Eco precinct

Woodland

Truck
transport

  

activities

  iDeNtiFY 
1    Give the location of the Woodlawn mine open 

pit using at least two area references (AR). 
2    What is the direction of Tarago railway station 

from the Woodland open-cut mine? 
3    Using the scale of the map, calculate the width 

of the Woodlawn open-cut mine? 
4    Suggest the direction of water fl ow in Crisps 

Creek.   

 aPPlY 
 Use the  Woodlawn MBT Facility  weblink in your 
eBookPLUS to fi nd out more about the Woodlawn 
mechanical biological treatment operations. 

5    Examine the topographic map of Woodlawn 
and suggest reasons why this site was chosen 
as a waste dump. 

6    Use evidence from the map (for example, AR 
or GR) to suggest two environmental problems 
that could occur at this site, if it is poorly 
managed. 

7    Woodlawn waste management facility is using 
aquaculture, wind farming and agricultural 
practices at the Tarago site. Using AR and GR 
locations, suggest an appropriate location for 
each of these activities. Give reasons for your 
answer.   

Weblink
Woodlawn MBT 
Facility
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 20.11 SkillBuilder: 
Using advanced 
survey techniques — 
interviews 
 What are interviews that survey people’s opinions? 
 Conducting a survey means asking questions, recording and 
collecting responses, and collating the number of responses. 
Interviews are particularly useful for gathering information on 
attitudes and values. An interview, which is an advanced survey 
technique, allows you to explore attitudes and values without being 
restricted by survey categories.     

 Interview topic: ________________________    Date: ___________________

Location: ___________________    Interviewee name: __________________

1. What are your most common electronic forms of communication?

2. How many computers does your household have?

 (a) 0 (b) 1–2 (c) 2–3  (d) 3–4 (e) More than 4

3. Who uses computers in your household?

4. How often do you use a computer?

 ❒ Every day      ❒ Every couple of days      ❒ Once a week      ❒ Never

5. How successful have you been at shopping online?

6. How does your use of electronic communication differ from the way         
 other people in your household use electronic communication?

7. How important is your mobile phone for communication with your    
 friends? Mark on the following continuum how important you think         
    your mobile phone is to you.

A quantitative
question

A qualitative
question

Leave spaces to
write answers

Not important Moderately important Extremely important

ONLINE ONLY

  elesson  
 Watch this video to learn 
how to use advanced survey 
techniques.      

  
searchlight iD:   eles-1742    

  interactivity  
 Try this interactivity to learn 
how to use advanced survey 
techniques.      

  searchlight iD:   int-3360    

   

20.12 Review
To access this resource, go to your eBookPLUS at www.jacPlUS.com.au.

ONLINE ONLY
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