
tOPIc 1 SUSTAINABLE BIOMES

     cHaPtER 6

2050 — food shortage 
or surplus? 

   6.1  Overview 
  6.1.1  Introduction 
  Currently we produce enough food to adequately feed everyone in the 
world. However, it is estimated that the world’s population will grow by 
another two billion people in the next 30 years. A greater proportion 
of people will live in urban areas, and it is estimated that almost one in 
seven people will go hungry. If we want to stop the number of hungry 
people from increasing, we will need improvements in food production, 
new sources of food, better aid programs, and different attitudes to food 
consumption and waste.  

   Starter questions 
1    Look at the photo and annotations on these pages. Make some predictions 

about the type of food you might eat in the year 2050 and how it might be 
produced. 

2    Ask your parents or grandparents what type of food they ate when they were 
young. Did they grow any of their own food? 

3    Does your family produce any of its own food? Why or why not? 
4    Do you think we have food shortages in Australia? Why or why not? 
5    Which countries in the world face food shortages today?   

    Inquiry sequence  
    Syllabus outcomes   

  6.1  Overview   

  6.2  Can we feed the future world population?  GE 5-3  , GE 5-5 

  6.3  Can we improve food production?  GE 5-3  , GE 5-5  , GE5-7 

  6.4  What food aid occurs at a global scale?  GE 5-5 

  6.5  Investigating topographic maps: 
How is Lake Victoria a food source? 

 GE 5-5 

  6.6 skillBuilder:  Constructing a box 
scattergram    

 GE5-7 

  6.7  Do Australians need food aid?  GE 5-5 

  6.8  Is trade fair?  GE 5-5 

  6.9 skillBuilder:  Constructing 
and describing proportional circles 
on a map    

 GE5-7 

  6.10  How do dietary changes 
affect food supply? 

 GE 5-5 

  6.11  Can urban farms feed people?  GE 5-5 

  6.12 Review      GE 5-3  , GE 5-5  , GE 5-7  , GE 5-8 

key terms

ONLINE ONLY

ONLINE ONLY

ONLINE ONLY

ONLINE ONLY

 Thirty per cent of Africa’s 
population is chronically 
malnourished.  

Use of fertilisers will 
expand in Latin America, 
East Asia, North America 
and South Asia.  

We can act to decrease 
hunger in developed and 
less developed regions.  

Could Australia 
become the food 
bowl of Asia?  
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Some plant species have been 
Genetically Modifi ed to control 
insects and crop diseases.  

Biofuel opportunities will mostly 
occur in developing regions, 
providing many jobs.  

Can we feed the 9.6 million 
people expected to live on the 
planet in 2050?  

Should farmers be 
stewards of the 
environment?  

By 2050, 66 per cent of 
the world’s population to 
live in urban areas.  

Home-grown vegetables 
do not necessarily have a 
smaller carbon footprint than 
those from a supermarket.   

  Watch this video     
 Future food 
  searchlight ID: eles-1721  
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128 Geoactive 2 NSW for the Australian Curriculum Stage 5

  6.2  Can we feed the future world 
population? 
  6.2.1  What are the causes of hunger? 
  How can we best manage the challenge of ensuring 
that everyone in the world has access to a healthy and 
adequate diet?  
   By 2050, one in seven people in the world will not 
have enough food to lead an active and healthy life, 
yet there are rising global rates of obesity.  

 Th e impact of hunger on people cannot be  overstated. 
  Hunger   kills more people each year than disease 
(see fi gure 1). It is estimated that we will need to  produce between 60 to 70 per cent more food in 
order to feed future populations. New ideas,  knowledge and  techniques will be needed if we do not 
want millions more people to suff er    malnourishment,   starvation and vulnerability to  disease. Th e 
 challenge, though, is to do this in a way that is also  sustainable.  However, population growth and 
limited supplies of arable land will aff ect how much food can be  produced.   

 One solution to feeding people who will live in crowded spaces, such as Asia, or in  environmentally 
challenging spaces, such as  sub-Saharan Africa, is to increase the amount of trade in food prod-
ucts. Th is will involve moving food from places with crop surpluses (North America, Australia and 
Europe) to regions that are crowded or less productive. Th is means there will be an increase in the 
interconnection between some  countries. 

hunger  the sensation 
felt when a person 
does not have enough 
to eat to meet their 
body's energy needs

malnourishment  
condition that results 
from not getting 
the right amount of 
vitamins, minerals 
and other nutrients 
needed to maintain 
healthy tissues and 
organ function

HUNGER

AIDS,

MALARIA

AND TB

  FIGURE 1  Hunger is the world’s number 1 
health risk, killing more people each year than 
AIDS, malaria and tuberculosis combined.  

  FIGURE 2  Population growth by world and region, 2010–2050 
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129Chapter 6 2050 — food shortage or surplus?

As Figure 2 shows, the world’s population growth is increasing over time. In the forty-five years 
between 1960 and 2005 the world’s  population grew from 3 billion to 6.5 billion. It is predicted by 
2050 that the world will support  approximately 9.6 billion. Arable land refers to land that is able 
to be used to grow crops. Between 1960 and 2050 as the population has been growing, the average 
amount of arable land available is predicted to decline.

6.2.2 Plumpy’nut — a short-term solution to malnutrition
In 2005 a revolutionary approach to treating malnutrition was released. This is a ready-to-use 
 therapeutic food (RUTF) called Plumpy’nut.

It is a sweet, edible paste made of peanut butter, vegetable oils, powdered milk, sugar, vitamins and 
minerals. Its advantages are that it:
•	 is easy to prepare
•	 is cheap (a sachet costs about $1.40)
•	 needs no cooking, refrigeration or added water
•	 has a shelf life of two years.

Children suffering from malnutrition can be fed at home without having to go to hospital. It is 
specially formulated to help malnourished children regain body weight quickly, because malnutrition 
leads to stunting of growth, brain impairment, frailty and attention deficit disorder in children under 
two years of age.

Plumpy’nut is not a miracle cure for hunger or for malnutrition; it only treats extreme food dep-
rivation, mainly associated with famines and conflicts. It is not designed to reduce chronic hunger 
resulting from long-term poor diets or malnutrition. Since its introduction, Plumpy’nut has lowered 
mortality rates during famines in Malawi, Niger and Somalia. Most of the world’s peanuts are grown 
in developing countries, where allergies to them are relatively uncommon. Manufacturing plants 
have been established in several developing countries, including Mali, Niger and Ethiopia. These 
factories provide employment and ensure ease of access when needed.

FIGURE 3 Plumpy’nut is a therapeutic food that helps treat malnourished childrenn
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130 Geoactive 2 NSW for the Australian Curriculum Stage 5

activities

iNDeNtiFY
1 What is the estimated increase in 

food production required to feed future 
populations?

2 Examine figure 2. Compare the change to 
world growth and arable land 1950–2050 
using a statistic in your response.

3 Examine figure 2.
a What change is predicted to occur by 2050 

to the proportion of the world’s population 
that is urban?

b What region is expected to experience 
the greatest population growth between 
2015–2050?

4 What are the ingredients in Plumpy’nut?

eXPLaiN
5 Explain why you think hunger may threaten 

people’s health and be responsible for so many 
deaths.

6 How might ensuring that people have enough 
to eat change overall living conditions in a 
country?

7 Outline the advantages and disadvantages 
of using Plumpy’nut or other RUTFs to treat 
childhood malnutrition in developing countries.

8 What may need to happen to ensure there is 
enough food in the future for people who live 
in places with growing populations and limited 
arable land?

iNvestiGate
9 As well as affecting people’s health, a 

shortage of food can have social and political 
effects. Undertake research into the series 
of food riots that occurred in a number of 
countries around the world in 2008.
a Where did these riots occur?
b What were the causes of these riots?
c Why might governments be keen to prevent 

this situation from occurring again?

PReDict
10  a  Refer to table 1. Enter these figures into a 

spreadsheet and create a graph (or series 
of graphs) to demonstrate the predicted 
changes to rural and urban populations.

b Lack of food has been a factor in pushing 
people to leave their homes and move to 
cities in search of employment and food. 
Predict the places of the world where this is 
most likely to happen.

taBLe 1 Rural–urban population 1960–2050

Population 1960 2005 2050

% Urban 34% 49% 66%

% Rural 66% 51% 34%

aPPLY
11 Draw a poster or advertisement that informs 

Australians about Plumpy’nut and seeks 
donations for its use.

arable land that 
can be used for 
growing crops

Weblink
Cartogram

GeOskills tOOLBOX 

A cartogram is a type of map used to visually display data. The size of a country on the map of the 
world, reflects the measurement. The cartogram below showing projected global population for 2050 
can be found at the cartogram weblink in your eBook Plus. The most populated countries are the 
largest in size. 

Source: http://www.sasi.group.shef.ac.uk/worldmapper/display.php?selected=11

FiGURe 4
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131Chapter 6 2050 — food shortage or surplus?

6.3 Can we improve 
food production?
6.3.1 How can we improve food production?
Over 70 per cent of the world’s poor live in rural areas, and improving their lives would create 
greater food security. If poor farmers can produce more food, they can feed themselves and 
provide for local markets. Improved infrastructure, such as roads in rural regions, would enable 
them to transport their produce to market and increase their incomes. Preventing hunger at a 
global scale is important, but action is also needed at a local scale.

Future changes to food production
Farming is a complex activity, and farmers around the world face many challenges in producing 
enough food to feed themselves and to create surpluses they can sell to increase their incomes 
(figure 1). As already identified in the previous chapter, there is limited arable land in the world. 
According to the United Nations Food and Agriculture Organization (FAO), the world has an extra 
2.8 billion hectares of unused potential farmland. This is almost twice as much as is currently farmed. 
However, only a fraction of this extra land is realistically available for agricultural expansion, owing 
to inaccessibility and the need to preserve forest cover and land for infrastructure.

FIGURE 1 Factors affecting farming yields

Availability of
surface water and

groundwater

Soil fertility
and type

Impact of insects
and diseases
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agricultural research

Availability of
insects for
pollination
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storms, drought

Length of
growing season

Government
regulations
and policies

Climate: rainfall
amounts, seasonality

and temperature

Ease of access
to markets

Access to �nance:
micro-loans
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132 Geoactive 2 NSW for the Australian Curriculum Stage 5

In Australia there are hopes to expand the agricultural output from the Ord River irrigation scheme 
in the Kimberley region of Western Australia.

The growing populations of the future will be found in places where expansion of agricultural land 
is already limited (see figure 3). Consequently, increased food production will need to come from 
better use of current agricultural areas, better use of technology, and new ways of thinking about food 
production and approaches to farming. Figure 2 outlines some strategies that may be used to improve 
food production.

Interactivity
More, or less, food 
Use this interactivity 
to further your 
understanding of 
factors that influence 
crop yields.
Searchlight ID:  
int-3329

Examine new regions
 for growing food:

e.g. Ord River
irrigation area in the

Kimberley and
greenhouse
agriculture,

Port Augusta.
Expand aquaculture:
increase the amount
of �sh and seafood

produced by �sh farms
to reduce pressure
on �sh in the wild.

Increase productivity:
use Genetically

modi�ed crops resistant
to disease; grow faster

and produce higher yields.

Reduce waste: 
30-40% of food globally

is lost to waste.

Reduce the yield gap:
choose high-yielding

crops for biomes to raise
the productivity of farms.

Improve irrigation
infrastructure: pipes
and channels make
better use of water
resources, as in the

Murray−Darling Basin. 

Change diets: 62% of
crops are used to feed
people; 35% feed meat
and dairy animals; 3%

is for biofuels and
other uses.  

New food sources: 
in Africa, Asia and

Latin America, 
1400 species of worms,
locusts, grasshoppers,

spiders, ants and
beetles are an

important source
of protein. 

Improve
infrastructure:

invest in roads and
mobile phone

technology to link
rural communities

to markets. 

Strategies to
improve

food production

Intensive cropping:
increase production

through targeted
application of water,

nutrients and pesticides
to existing farms.
Apply only where

and when required,
avoiding waste.

FIGURE 2 Strategies for improving sustainable 
food production
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Source: FAO
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133Chapter 6 2050 — food shortage or surplus?

Strategies for improving food 
production
The strategy that is likely to be the most 
important in increasing future crop 
production is called closing the yield 
gap. This means that farmers who are 
currently less productive will need to 
increase their yields so that their  outputs 
are closer to those of the more produc-
tive farmers. There is a serious yield gap 
in more than 157 countries. If this were 
achieved, larger amounts of food would 
be available without needing more 
land. There are wide geographic varia-
tions in crop and livestock productivity. 
(See figure 4.) Brazil, Indonesia, China 
and India have all made great  progress 
in increasing their  agricultural output. 
Much of the increase has been achieved 
through more efficient use of water and 
fertiliser.

The use of genetically modified 
(GM) foods has increased, and this has 
increased crop yields. However, there is 
some opposition to GM crops because of concerns about:
•	 their safety
•	 loss of seed varieties
•	 potential risks to the environment and people’s health
•	 the fact that large companies hold the copyright to the seeds of GM plants that are food sources.

6.3.2 Solving problems and coming up with solutions
Because agriculture uses 60 to 80 per cent of the planet’s increasingly scarce fresh water resources, any 
method that can produce food without needing fresh water at all is a great advance.

Port Augusta is located in a hot, arid region of South Australia, and is not normally associated 
with agriculture. However, one company, Sundrop Farms, is using this region’s abundant  renewable 
resources of sunlight and sea water to produce high-quality, pesticide-free vegetables, including 
 tomatoes, capsicums and cucumbers, and it does so all year round.

Large mirrors concentrate the sun’s energy and the collected heat creates steam to drive electricity 
production, heats the greenhouse, and desalinates sea water; producing up to 1 million litres of fresh 
water a day to irrigate the crops.

Experimental greenhouse in Port Augusta
The current experimental greenhouse, covering 2000 square metres, is operating on a small scale 
(figure 5 ). A new $150 million greenhouse will be completed in 2016. This new project aims to 
 produce approximately 15 000 tonnes of truss tomatoes 
per year, which equates to about 10 per cent of Australia’s 
demand. The new greenhouse uses renewable energy to 
be not just carbon and water neutral, but positive. It is 
hoped that this greenhouse system can be used in more 
places, here and around the world, which have hot, arid 
climates, are close to sea water and are currently unsuited 
to agriculture. Their produce may be able to supply mil-
lions of people with healthy food, in a  sustainable manner, 
using limited amounts of fossil fuels.

Australian farmers see technology as a means of 
decreasing production costs and increasing crop produc-
tion. Additional technologies in Australian agriculture 
include the following.

FIGURE 5 Experimental greenhouse in Port Augusta
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Source: Clive James, 2015
yield gap the gap 
between a certain 
crop’s average yield 
and its maximum 
potential yield

genetically modified  
describes seeds, crops 
or foods whose DNA 
has been altered by 
genetic engineering 
techniques
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134 Geoactive 2 NSW for the Australian Curriculum Stage 5

Researching the source of your food
On a visit to your local food store or when you 
have a piece of fruit in your lunch box, carefully 
remove the small, brightly-coloured sticker that 
details the source of this piece of food. Where 
has the food come from? What is the name of 
the company that has produced this food?

Research the farm and identify the 
environment in which this food is produced. 
Does the website of this producer refer to 
sustainable farming methods? Your class could 
record the source of their recess snacks over a 
one-week period and map the location of each 
in the world.

FOcUs ON FIELDWORk

FIGURE 6 Labels found on fruit

IDENtIFY
1 List three different strategies, other than 

closing the yield gap, for improving food 
production.

2 What is meant by the term yield gap and why 
is it important that this gap be narrowed to 
increase future crop yields? See figure 3.

3 What is meant by the term genetically 
modified (GM)?

4 Examine figure 4. What changes have there 
been in the production of genetically modified 
foods in:
a developed countries
b developing countries?
Use the data from the graph to support your 
answer.

5 a  Referring to figure 3, identify the changes 
in both cereal and vegetable yields between 
1969 and 2015 in various parts of the world.

b Which places have produced the largest 
and smallest increases in yields over this 
period?

EXPLaIN
6 Explain the advantages and disadvantages 

of locating the large greenhouse near Port 
Augusta. You may need to consult your atlas.

7 Select one of the strategies outlined in figure 2 
that can be used to improve food production. 
Explain this strategy in your own words and 
outline some of the strengths and weaknesses 
of this strategy.

8 Use the Sustainable farming weblink in 
your eBookPLUS to watch a video clip 

on this topic. What is being suggested about 
environmentally sustainable farming in 
the future? Draw a diagram to show what 
a future vertical farm might look like. How 
might a vertical farm help in feeding future 
populations? 

PREDIct
9 Many Australian cities have large housing 

estates on their outskirts. This land was often 
used for market gardens or farmland. What 
impact might the loss of this productive land 
have on the price of food?

10 Predict what the impact might be on people 
and places if the greenhouse method of 
farming shown in figure 5 were to become 
more readily available. What might be the 
effects on places where the yield gap is large 
compared to places that are currently more 
productive?

aPPLY
11 Examine figure 5.

a Identify at least three geographic features of 
the Port Augusta landscape.

b Sundrop distributes its hydroponic 
produce across Australia. What locational 
advantages does the Port Augusta site 
have?

c Why would the Middle East be interested in 
Sundrop technology?

12 Some areas of Australia that are currently 
national parks or marine parks may be sought 
after as agricultural land in future. Outline your 
views on this.

hydroponic  
growth without soil 
in greenhouses

actIvItIEs

•	 Robots are being tested to determine whether they can be used in complex jobs such as watering 
or harvesting. This would be of advantage in the horticultural sector, which is the third largest 
sector in agriculture, with an export trade worth $2.1 billion in 2014–2015.

•	 Technology such as satellite positioning is being used to determine the optimal amounts of 
fertiliser to use on crop farms, which could increase profitability by as much as 14 per cent.

•	 Robots and an unmanned air vehicle (drones) have passed field tests at an almond farm 
in Mildura, Victoria. They are fitted with sensors, vision, laser, radar and conductivity 
sensors — including GPS and thermal sensors.

Weblink
Sustainable farming
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135Chapter 6 2050 — food shortage or surplus?

6.4 What food aid occurs 
at a global scale?
6.4.1 Who needs food aid and how is it delivered?
The World Food Programme (WFP) is a voluntary arm of the United Nations. It reaches more than 
80 million people, in more than 82 countries, with food assistance after disasters and conflicts. 
Food aid is food, money, goods and services given by wealthier, more developed nations to less 
developed nations for the specific purpose of helping the poor.

Food aid is delivered in several ways, depending on the type of need that exists. The three main forms 
of food aid include:
•	 Program	food:	organised	between	national	governments
•	 	Emergency	food:	short-term	relief	free	to	victims	of	disaster	and	conflict
•	 	Project	food:	longer-term	support	towards	poverty	reduction	and	future	disaster	prevention.

People who need food aid may be fleeing violence, persecution or civil conflict, homeless due to 
the effects of a natural disaster, unable to farm or provide for their family due to illness or trapped in 
a cycle of hunger and poverty, unable to afford food.

In 2015, the Syria conflict triggered the world’s largest humanitarian crisis since the Second World 
War. More than 13.5 million people required ongoing food aid, water, sanitation, health and shelter 
as they were displaced or moved moved into neighbouring countries and across Europe to seek 
refuge. The provision of food became a major challenge for all humanitarian agencies. More than 
4 million refugees awaited processing six months after the crisis (see figure 1). Emergency food 
 assistance included food vouchers and rations of staple food items such as rice, wheat, canned foods 
and cooking oil. When funding is available, food vouchers are distributed to displaced people.

staple food foods 
that are commonly 
eaten in the local diet

vouchers a card or 
ticket that allows you 
to purchase goods and 
services to a set value

FIGURE 1 Syrian refugee families living in emergency 
accommodation in Turkey

6.4.2 How do we end hunger?
A plan to end hunger is being driven by the United Nations through its Zero Hunger campaign. It 
encourages the global community to work together on solving the issues of poverty, inequality and 
climate change. Seventeen Sustainable Development Goals (SDGs) were formally adopted in 2015 
by 193 members of the United Nations. Zero Hunger by 2030 is Goal 2 and is based on five elements 
outlined in figure 2.
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136 Geoactive 2 NSW for the Australian Curriculum Stage 5

•	 Zero stunted children less than two years old
•	 100 per cent access to adequate food all year round
•	 All food systems are sustainable
•	 100 per cent increase in smallholder productivity and income
•	 Zero loss or waste of food

These goals hope to address the causes of poverty and hunger and to build resilience levels of those 
nations most at risk.

6.4.3 Who gives food aid?
The major donor countries to the WFP in between 2011 to 2015 are shown table 1.
taBLE 1 Top contributing countries and their total food aid contributions between 2011 to 2015

Country Cumulative contributions 2011–2015 ($US)

United States 8  431  740  849

United Kingdom 1  664  389  184

Canada 1  617  113  095

European Commission 1  593  185  660

Germany 1  206  241  406

Japan 1  064  719  351

Australia   542  353  459

Source: World Food Programme.

6.4.4 Who receives food aid?
At the start of 2016, the WFP faced many food insecurity hotspots (see figure 3) as a result of 
drought, floods, disease and conflict. Weather patterns continued to impact growing seasons and 
harvests long after the El Niño event reached its peak intensity. The WFP addresses ongoing food 
security issues through food projects and food programs. It also responds to humanitarian crises by 
providing emergency food aid.

FIGURE 2 Elements 
of Sustainable 
Development Goal 2: 
Zero Hunger

Interactivity
Food aid 
Use this interactivity 
to further your 
understanding of 
different types of 
food aid.
searchlight ID:  
int-3330

Central America
and Haiti
drought

Lake Chad region
con�ict

Zimbabwe
drought

Ethiopia
drought

Yemen
con�ict

Syria
con�ict

Iraq
con�ict

Malawi
�oods

South Sudan
con�ict

Key

Food insecurity hotspot

World Food Program presence 0 2000 4000 km

Source: World Food Program

FIGURE 3 Food security hotspots in 2016
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137Chapter 6 2050 — food shortage or surplus?

casE stUDY

school feeding programs
The United Nations WFP is supporting an 
initiative that enhances local food production 
capacities, creates employment, stimulates 
the local economy and invests in the future of 
Syria. Date bars made from local ingredients 
and enriched with vitamins and nutrients, are 
being manufactured in Syria and distributed 
to schoolchildren as part of a school feeding 
program.
 In 2015, Australia funded school feeding 
programs in Gambia. This program is having a 

strong positive impact on both the children and 
the wider community. School rates of enrolment 
increased and engagement in learning and regular 
attendance improved. Households also benefited 
through a reduced need to purchase food. 
Australia contributed more than US $69 million of 
funding through the World Food Program in 2015. 
This included food assistance for Syrian refugees 
in Jordan, Lebanon, Iraq, Turkey and Egypt and 
emergency assistance to Nepal (earthquake), 
Vanuatu (cyclone) and Iraq (conflict).

FIGURE 4 Children in school receiving nutritious food bars made in Syria.

actIvItIEs

IDENtIFY
1 What are the three different types of  

food aid?
2 Refer to table 1. How much food aid did 

Japan give to the WFP in 2011–2015?
3 How does the WFP fund its donations of 

food aid?

EXPLaIN
4 Explain why the WFP is so active in school 

feeding and emergency aid programs.
5 Use the WFP weblink in your eBookPLUS 

to help you explain the benefits of food aid 
shown here. 

aPPLY
6 Select a major donor of food aid from table 1. 

What are the main population characteristics 

of this country, such as life expectancy, 
literacy levels and death rates? Discuss your 
findings in class.

7 Use the WFP weblink in your eBookPLUS to 
help you explain the WFP’s involvement in 
Syria and surrounding places in 2015. What 
action is the WFP taking there and why? 

8 How might food aid change when a donor 
country experiences a major economic 
downturn?

9 Predict the likely consequences for children 
who suffer from malnutrition. Present your 
information in an appropriate diagram.

INvEstIGatE
10 Write a letter to your federal member of 

parliament, outlining your views on increasing 
Australia’s food aid contribution.

Weblink
WFP
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actIvItIEs

  IDENtIFY 
 Refer to fi gure 3 to answer the following 
questions. 
1    List the names of each of the countries that 

share the edge of Lake Victoria. 
2    Which country is to the east of Lake Victoria? 
3    If a fi shing boat was located at GR 675250, 

what country would it be in? 
4    What is the distance across the widest part of 

Lake Victoria? 
5    How many airports and landing grounds can 

you see in the region shown in this map? 
6    How many kilometres would a plane travel on 

a trip from Entebbe airport to Mwanza airport, 
then to Kisumu airport, before a return trip to 
Entebbe?   

 PREDIct 
7    Examine fi gures 1 and 2. 

a    Suggest impacts that humans might have on 
the water quality of Lake Victoria. 

b    How might these factors affect the ability of 
the lake to support a fi shing industry?     

 INvEstIGatE 
8    The Lake Victoria area faces increasing 

pressure from large numbers of people moving 
into densely populated settlements around the 
lake. High rates of hunger are being recorded, 
as food sources are being exploited. The 
‘Friends of Lake Victoria’ group plan to hold a 
session to discuss the issue of food scarcity in 
the district. 
a    Investigate the sources of food available to 

people living around Lake Victoria. 
b    What issues are faced by workers in the Lake 

Victoria fi shing industry? 
c    As a class, suggest sustainable solutions to 

the problems faced by these workers. 
d    Discuss which solution would ensure the 

greatest level of food security for the region.     

INvEstIGatING tOPOGRaPHIc MaPs

   6.5  How is Lake Victoria 
a food source? 
  6.3.1  Lake Victoria 
  Lake Victoria, with a surface area of 68  800 km², is Africa’s largest freshwater lake and a source 
of water for the Nile River. The lake supports a population of over 30 million people in east Africa 
through fi shing, agriculture, local industry, forestry, hydro-electric power, transport and tourism. 
Lake Victoria is shared by Uganda, Kenya and Tanzania, and its catchment area includes Rwanda 
and Burundi.  

 High levels of hunger exist within the densely populated communities (see fi gure 1) that live around 
Lake Victoria. Crops grown within the river catchment include: beans, coff ee, cotton, maize, sisal, 
sugarcane and tobacco. Th e lake also supports a productive fi shing industry (fi gure 2); however, fi sh 
stocks in recent years have declined due to overfi shing and increased environmental pressures. 
 Invasive weeds, such as the water hyacinth, have contributed to this decline in fi sh stock, increased 
the incidence of water borne diseases, reduced drinking water and reduced navigability of the lake.               

  FIGURE 2  Fishermen carrying their 
catch from Lake Victoria onshore.  

  FIGURE 1  Densely populated areas 
along the shores of Lake Victoria.  

c06FoodShortageOrSurplus.indd   138 20/10/16   1:33 pm

UNCORRECTED P
AGE P

ROOFS



139Chapter 6 2050 — food shortage or surplus?

-10 0 10 20

-10 0 10 20

10

20

30

40

50

10

20

30

40

50

SERENGETI PLAIN

U G A N DA

K E N YA

TA N Z A N I A

CENTRAL

WESTERN

BUSOGA

RIFT VALLEY

WESTERN

WESTERN

RIFT VALLEY

EASTERN

ARUSHA

ZIWA MAGHARIBI

NORTH BUGANDA

SHINYANGA

SHINYANGA

NYANZA

MARA

MWANZA

Maisome
Island

Bukasa
IslandBugaia

Island

Rubondo
  Island

Buvuma
Island

Ukerewe
  Island

Kome
Island

Kome
Island

Buhemba

Katungulu

Mhango

Petete

Kakrigu

Myanga
Kalangalo

Nshamba

Ronda

Nyamilama

Ukwala

Budaka

Masaka

Biharamuro

Leseru

Nkoko

Bande

Malikisi

Ilemera

Diobahika

Sagata

Majanji

Nabusanke

Robanda

Musasa

Mwawuchuma

Busembatia

Handajega

Kamuli

Magabbi

Kayunga

Kanazi

Mambare

Guta

Bukondo

Bwendero

Iganga

Musoma

Mugumu

Ngoreme

Kisesa

Kabasanda

Luhama

Kaimosi

Broderick
Falls

Bukima

Bushasha

Kindu Bay

Sengerema

Bumera
Busirayombo

Ntwetwe

Sinoni

Ntimaru

Lubaga

Iborogero

Molo

Endebess

Kalamera

Busia

Kamena

Lugazi

Mugeta

Nyakasara

Isagenghe

Naigobia

Butere

Naboa

Bungoma

Bwanja

Madudu

Myanzi

Kabweye

Kakamega

Kimali

Ndolwa

Kakumiro

Kaagya

Mayenze

Yala

Bukiko

Nyabansari

Mohoji

Kakoro

Kamengo

Bukwaya

Pallisa

Kapsabet

Kiboga

Nyambono

Ruamagaza

Bukokwa

Oyugis

Thimjope

Bukuya

Bukoba

Bwiru

Luwero

Kericho

Namwiwa

Bungulwa

Nyango

Mubende

Nyanguli

Ikoma

Itari

Nagongera

Mutoke

Busiu

Kamuge

Butiru

Kiriri

Makando

Kasuguti

Mbogwe

Wobulenzi

Nyakaliro

Lolgorien

Kaliro

Bwisya

Katoke
Mission

Bugusa

Bugaya

Kanoni

Mazimasa

Kitembo

Kyaka

Kasanda

Soy

Bondo

Karumwa

Maruku

Busolwe

Kibara

Bugiri

KAMPALA

Eldoret

Tororo

Kisii

Mbale

Kisumu

Jinja

Mwanza

Kitale

Entebbe

Lake
Lgarya

Lake Kanyaboli

Lake Ikimba

L A K E     V I C T O R I A

Lake
Nabugabo

Sango Bay

Salisbury Channel

Mori Bay

Mara Bay

Magu Bay

Emin Pasha
   Gulf

Baumann Gulf

Speke Gulf

Kavirondo Gulf

Kome Channel

Lake
Burigi

Lake Sare

Lake Nakuwa

Lake Lemwa

V
ictoria     N

ile

Entebbe
Wildlife Sanctuary

Jinja
Wildlife

Sanctuary

Mount Elgon
National Park

Rubondo
National Park

Masai Mara
National
Reserve

Ngorongoro
Conservation Area
World Heritage Site

Ruma
National Park

Kakamega
National Reserve

Serengeti National Park

1591

1611

1241

1262

1276

1586

1177

1251

1297

2038

1501

1426

1731

1378

1428

1357

1417

1398

1873

1113

1359

2137

1779

1146

2509

1344

1348

2051

1196

1379

1310

1840

1358

1224

1447

1341

1374

1219

2345

1340

2563

1555

1333

1261

1686

1675

4321
Mt Elgon

1325

1397

1152

1378

1241

1733

1333

2211

1326

1432

1234

1135

1253

1420

1493

1243

1347

1228

1868

1274

1241

2768

1456

1280

1629

1447

1252

1601

1443

1458

1524

1390

1413

1305

1639

1376

1859

1289

1849

1370

1636

1306

1133

2196

1685

1572

1668

1481

1624

1685

1478

1740

1305

1583

1671

1181

1646

1752

1231

1474

1253

1256

1966

1344

1341

1409

1539

1426

1355

1228

2270

2160

1322

1414

1539

1472

1569

1649

1297

1156

1497

1363

1280

1527

1219

1470

1751

1527

1272

1139

1292

1365

1559

1285

1355

1716

1360

Water area

Watercourse or canal

Contour

International boundary

Park, reserve

Built up area

Airport

Airstrip

Waterpoint

Spot elevation

Swamp

Key

Principal road

Secondary road

Railway

Capital city

Populated place

1409 KAMPALA

Itari

Source: Vector Map (VMap) Level 0, World Database of Protected Areas, Spatial Vision.

250 50 km

FIGURE 3 Topographic map of Lake Victoria

c06FoodShortageOrSurplus.indd   139 20/10/16   1:33 pm

UNCORRECTED P
AGE P

ROOFS



140 Geoactive 2 NSW for the Australian Curriculum Stage 5

6.7 Do Australians need food aid?
6.7.1 Who needs food aid in Australia?
In 2015, it was estimated that one in seven Australians lived in poverty. The prices of 
essentials — food, health, education, housing, utilities and transport — have climbed so much in 
recent years that people who are already struggling are unable to cope. They may need food aid. 
The economic climate saw people turning to charity who would never have dreamed of seeking 
such support in the past. It is not just traditionally vulnerable groups, such as the homeless, who 
are seeking food relief; it is also the aged, single parents and the ‘working poor’.

Food security is broadly defined as ‘access by all people at all times, to enough food for an active, 
healthy life’ and the World Health Organization (WHO) identifies three factors that determine food 
security (see figure 1). These challenges force many Australians to regularly skip meals.

In 2015, it was reported that in Australia:
•	 2.5 million live in poverty
•	 256  000 are currently homeless
•	 17.7 percent of all children live below the poverty line
•	 One in seven children are arriving at school hungry
•	 One in ten people receiving unemployment benefits are unable to get a substantial meal 

each day.
Food banks and charitable organisations work to collect and redistribute food to those in need. 

Other strategies include school breakfast programs and cooking classes, food waste education and 
community garden initiatives. Studies have revealed that Australians discard up to 20 per cent of the 
food that they purchase. To address this issue in France, legislation has been introduced to force large 
grocery stores to donate unsold food to charitable organisations. In Australia, pressure to reduce food 
waste has led to the promotion and sale of odd-shaped fruit and vegetables.

6.6 SkillBuilder: Constructing 
a box scattergram 
What is a box scattergram?
A box scattergram is a table with columns and rows, which displays 
the relationship between two sets of data that have been mapped.  
Box scattergrams are a useful way of summarising data from maps.

ONLINE ONLY

eLesson
Watch this video to learn 
how to construct a box 
scattergram.

searchlight ID: eles-1734

Interactivity
Try this interactivity to learn 
how to construct a box 
scattergram.

searchlight ID: int-3352

Hunger level (% 
undernourished)

Aid received per person ($US)

No data Less than 20 20–99 Over 100

35 + •	 Congo
•	 Mozambique

25–34 •	 Chad
•	 Angola

15–24

5–14 •	 Nigeria •	 Niger

Less than 5 •	 South Africa
•	 Algeria
•	 Libya

No data •	 Mauritania
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casE stUDY 1

secondBite
SecondBite rescues and redistributes 
food to agencies that service people in 
need. Food is donated from farm gate, 
wholesalers, markets, supermarkets and 
caterers.
 SecondBite has rescued over 20 million 
kgs of food nationally and redistributed 
this food free of charge to more than 
1200 community food program partners. 
Figure 2 shows a truck used to collect and 
deliver donated food to the SecondBite 
warehouse.

FIGURE 2 SecondBite delivery

FOOD SECURITY

Supply of food
within a

community

Food
availability

Food
access

Food use

Knowledge of
nutritious food

preparation

Access to nutritious
food at affordable

prices

FIGURE 1 Factors that may determine Food Security levels (WHO)

casE stUDY 2

Outback australia
Access to adequate food and the opportunity 
to feed oneself now and in the future, is a 
fundamental human right. Foodbank is Australia’s 
largest hunger relief organisation, distributing 
35 per cent of its volume to rural and regional 
areas. These areas face uncertain growing 
conditions, farm yields and transport costs from 
year to year. Donations of grain allow Foodbank 
to manufacture pasta and breakfast cereals and 
distribute it to those in need.
 In Australia, rates of food insecurity are highest 
in remote Aboriginal communities, where the 
food supply is often limited and very expensive 

to purchase. Fewer shops and a limited range of 
healthy foods such as fruit and fresh vegetables 
can lead to poor nutrition in remote communities. 
Traditionally, the diet of Aboriginal communities 
had a high nutritional value and used local and 
sustainable food sources. One not-for-profit 
farming initiative called Arid Edge Environmental 
Services, is working to develop small scale 
farming opportunities in remote Aboriginal 
communities. Food gardens have been set up in 
the Utopia homelands, 250 kilometres north-east 
of Alice Springs in consultation with community 
members, using permaculture techniques and 
hardy plant species.

permaculture  
a view that farming 
should work with 
nature, not against it
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casE stUDY 3

Meals on Wheels
Meals on Wheels began in the United Kingdom during World 
War II. In Australia, it began in Melbourne in 1952, and it plays 
an important role in helping aged and disabled people to 
remain in their homes. Some people may not be able to get 
out and about, so 78  700 volunteers help to deliver meals to 
them. By providing nutritious, relatively cheap meals, costing 
between $4.50 and $9.00, Meals on Wheels helps to make 
it possible for people to maintain their independence. Some 
14.8 million meals are served annually to 53  000 people 
across the nation. The social interaction and regular visits are 
an important part of this service.
 The services of groups like Meals on Wheels may be in 
greater demand as Australia’s population ages (figure 4). In 
2015, 15 per cent of Australia’s population was aged over 
65 years. By 2056, it is predicted that there will be  
23–25 per cent aged over 65 years (figure 5).

FIGURE 3 Volunteers for Meals on Wheels
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FIGURE 4 Australia’s population structure 2015 and 2050
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FIGURE 5 The number of Australians in older age groups is expected to grow strongly.
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Investigating indigenous uses of plants
How has the natural environment near your home been modified over time? What plants exist in your community that have 
Aboriginal significance? Invite a local expert to chat to your class about the local environment and share their knowledge of the 
change that has occurred over time. What local plants have uses for Aboriginal people? Prepare a plant identification chart (see 
figure 6) to record the main points from the talk for use by others, and take photographs of the plants referred to. To identify the 
plants, save a photograph of the plant on your computer. Go to Google Images, click the camera icon and follow the prompts 
to search for similar images; this information should help you find the name of your plant. What other information can you add 
to your chart?

FOcUs ON FIELDWORk

FIGURE 6 Vegetation identification chart

What plant is that?
Our environment: Our school is situated on part of the Hornsby Plateau. There are many sandstone rocks around 
our area. The sandstone is easily seen along the M1 motorway heading north to Newcastle.
Plants observed around our school today:

Name: Mountain Devil Grey Spider Flower Scribbly Gum
Date: Date: Date:

actIvItIEs

IDENtIFY
1 Examine figure 1.

a Describe food security.
b For each of the following groups of people, identify the 

type of food insecurity that may be experienced.
•	Homeless teenager
•	Child caring for a parent
•	Farmer on remote property
•	Widower lacking cooking skills
•	Overseas student unable to earn money
•	Single parent faced with high medical costs
•	Family in small town with one general store
•	Single elderly person with limited mobility
•	New immigrant unfamiliar with local products
•	Person with no access to car or public transport
•	Person in remote community with no access to 

refrigeration
2 State how many Australians in 2015 were living in poverty.
3 State the percentage of food purchased by Australians that 

is wasted.
4 State how many meals are served each year by SecondBite.
5 Describe the change that occurs in the shape of the 

population pyramids for Australia between 2015 and 2050.

EXPLaIN
6 Explain why there might be difficulties with access to food 

in 2050 if 25 per cent of the population is over 65 years old.
7 Explain the importance of volunteers in food redistribution.
8 Explain how Australia’s size could lead to food shortage in 

some places?

aPPLY
9 Consider why food waste is a problem for the world. 

Using an infographic web tool (see GeoSkills feature), 

prepare a suitable ‘Reduce food waste’ information 
campaign and presentation for your school.

10 Using the internet, investigate the traditional Aboriginal 
foods native to your local environment. When are these 
food sources available for use? Consider factors such as 
flowering plants and native bees. Prepare a table like the 
one below, with columns for each month of the year. For 
at least two food sources, use shading to show the time of 
the year when this source of food is available.

Food source J F M A M J J A S O N D

Lillipilli ✓ ✓ ✓

Food source 1

Food source 2

INvEstIGatE
11 Conduct your own research into one local and one 

national organisation that provides food aid.
a Compare the aim of each organisation.
b Compare the scale of each organisation.
c Describe how effective you think ONE organisation is at 

delivering food aid. Give reasons for your answer.
12 Use the Australian poverty 

weblink in your eBookPLUS to 
discover other aspects of poverty 
in Australia. What volunteer 
opportunities are available for 
you within your local community? 
In your opinion, how does this 
organisation address food security  
issues?

Weblink
Australian poverty
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  6.8  Is trade fair? 
  6.8.1  Why is trade not fair for everyone? 
  As people become more concerned about the level of poverty and hunger in the world, they 
sometimes seek ways to improve the situation. Trade is the way countries sell what they 
have produced and buy what they need. On a global scale, this does not mean that trade is 
mutually benefi cial. Trade usually favours countries that are the strongest economically, and it 

disadvantages those countries that are poor.  

 Trade is not a level playing fi eld. It favours the strongest 
countries, often to the disadvantage of the poor and 
weak. Strong or developed countries are able to: 
•	 				stockpile	or	dump	crops	so	that	they	sell	for	a	

maximum price 
•	 			negotiate	some	political	advantage	
•	 				refuse	to	sell	crops	if	they	have	a	shortage,	so	some	

nations go hungry 
•	 			dump	crops	of	low	quality	onto	poorer	nations.			

 In contrast, fair trade is a consumer-driven move-
ment to promote fair prices and reasonable condi-
tions for producers in developing regions. It tries to 
ensure, for example, that a group of farmers is able to 
sell its crop for a guaranteed price. Fair trade is seen by 
some as   active   consumerism  . In addition to the gen-
eral  movement known as fair trade, there is an organi-
sation called  Fairtrade International. Th is is a group 
of 25  organisations trying to ensure a better deal for 
 producers (see fi gure 1).   

active consumerism  
a movement that 
is opposed to the 
endless purchase of 
material possessions 
and the pursuit of 
economic goals at the 
expense of society 
or the environment

GEOskills tOOLBOX 

 Infographics 
 When summarising large 
amounts of information, it is 
fun to create a brightly-
coloured graph or to use an 
important statistic. Using the 
 Infographics   weblink  in your 
eBookPLUS you can use a 
template to create exciting 
presentations that allow you to 
use videos, maps, graphs, 
photographs and icons to 
communicate your research.   
 Useful hints: 
•	    Organise your information 

into brief points and 
statistics. 

•	    Choose a template that 
matches the content of your 
topic. 

•	    Make sure your information 
fl ows from the top to the 
bottom of the page. 

•	    Use colours that provide 
contrast (e.g. white on 
red — see fi gure 7). 

•	    Keep your message simple.     

  Weblink  
 Infographics 

  FIGURE 7  An example of an infographic  

  FIGURE 1  Advertising for Fairtrade certifi cation  
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145Chapter 6 2050 — food shortage or surplus?

6.8.2 Why do small farmers turn to Fairtrade certification?
In Ghana, cocoa farmers with 2- to 3-hectare plots of land face a number of problems.
•	 They may grow one main cash crop for low prices that do not even cover the costs of production; 

they may also grow some vegetables for family use and extra income.
•	 They face expensive production inputs (tools, fertilisers and pesticides) and family costs 

(education, medicine, food and clothes).
•	 Poor education makes it difficult for them to try different crops, which could earn more money.
•	 The use of child and slave labour is common in cocoa-producing West African countries.
•	 Technical, financial and scientific advice is limited.
•	 Credit is a key issue for farmers with seasonal crops like cocoa. Farmers need money for food 

and immediate needs, as well as pre-financing for planting and cultivation of their crop. Most 
borrow money from family, and a small percentage take a loan.

•	 There are taxes or tariffs on products.
As a consequence, many farmers are turning to Fairtrade as a means of improving their livelihoods.

Where are Fairtrade farmers found?
Countries with Fairtrade organisations are in the poorer nations. They are frequently found in Asia, 
Africa and South America (see figure 2). These farmers produce crops such as grapes, cocoa, coffee, 
tea, dried fruits, bananas, sugar, rice, nuts and handicrafts. The consumers who are likely to buy crops 
produced by Fairtrade farmers are located in the wealthy nations, because they have the ability to pay 
a little more to buy their goods.

Do farmers benefit from Fairtrade?
Fairtrade farmers enjoy the certainty of having a fixed price and a guaranteed market for their 
product. This gives them the ability to undertake farming improvements. The Fairtrade Premium 

seasonal crops  
crops that are 
harvested in a 
certain season of 
the year, rather than 
all year round

FIGURE 2 Map showing Fairtrade producer countries. The annotations describe how selected producers use their Fairtrade 
premium — a sum of money paid in addition to the Fairtrade price, to be invested in social, environmental or economic development 
projects, decided by farmers or plantation workers.
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Ghana
•	 Over 48  000 farmers produce a cash crop of cocoa on farms 

four hectares in size. Half are women.
•	 Premium spent on water wells and bores, mobile health 

clinics, daycare facilities, classrooms, warehouses at the port, 
training, HIV/AIDS workshops

Sri Lanka, near Kandy
•	 Over 500 farmers grow organic tea.
•	 Premium spent on replacing old trees, cows and 

goats for manure, women’s programs, small loans

South Africa, near Namibia border
•	 Crops: table grapes, melons
•	 Workers are financed by government, and they pay back the loans 

over 10 years.
•	 Premium spent on housing, roads, schools, technical training

Khaddar, north India
•	 Around 520 farmers grow one cash crop per year of 

basmati rice on farms averaging 1.3 hectares in size.
•	 Premium spent on roads from village to fields, small 

bridges, school playground and a small loans program
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146 Geoactive 2 NSW for the Australian Curriculum Stage 5

provides money for infrastructure, training, education and medical services. It also allows women 
farmers access to international trade. In Ghana, training of farmers improved the yield by as much 
as 50 per cent, and it improved school attendance for children by 26 per cent. Fairtrade also benefits 
the environment, as many of the farming groups produce organic crops.

actIvItIEs

IDENtIFY
1 Refer to figure 2.

a Which countries have Fairtrade farmers?
b On which continents are most Fairtrade 

consumers found?

EXPLaIN
2 In Ghana, improving farmer education led to an 

increase in crop yield of 30 to 50 per cent, as 
well as improved school attendance. Explain 
this connection.

3 Read the annotations on figure 2. What 
similarities are there between fair trade farmers 
in different places?

4 What does being an ‘active consumer’ mean? 
Why are some willing to pay more for Fairtrade 
chocolate?

aPPLY
5 Investigate your favourite chocolate brand. 

Who owns the brand, and what are their 

attitudes to Fairtrade chocolate? Write a letter 
to them expressing your views about Fairtrade 
cocoa.

6 Research an example of a Fairtrade crop. 
What are the advantages and disadvantages of 
Fairtrade?

PREDIct
7 Predict the future of Fairtrade. What factors 

might affect your prediction?

INvEstIGatE
8 Undertake a class debate on the topic: 

‘Fairtrade farmers will improve the future food 
supply’.

9 Analyse figure 1. What makes it an effective 
poster? Alternatively, design a poster about 
one of the Fairtrade crops. Include change or 
place or sustainability in your poster.

6.9 SkillBuilder: Constructing 
and describing 
proportional 
circles on a map 
What are proportional circle maps?
Proportional circle maps are maps that incorporate circles, drawn 
to scale, to represent data for particular places. Different-sized 
circles on a map reflect different values or amounts of something. 
Proportional circles provide an easy way to interpret patterns, give 
an instant impression and allow us to compare data for different 
places.

ONLINE ONLY

Interactivity
Try this interactivity to 
learn how to construct and 
describe proportional circles 
on maps.

searchlight ID: int-3353

eLesson
Watch this video to learn how 
to construct and describe 
proportional circles on maps.

searchlight ID: eles-1735
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6.10 How do dietary changes 
affect food supply?
6.10.1 How are diets changing?
According to the Red Cross, 1.5 billion people in the world are dangerously overweight, while 925 
million people are underfed. People in both of these categories have health problems. Diets have 
changed over time and continue to change. This is especially the case in China and India, where 
the standard of living is rising and people can afford access to a wider variety of foods.

Modern diets have been changing and 
are expected to change in future (see 
figure 1). One-third of the world’s 
grain crop is fed to animals to pro-
duce meat. Some people consider this 
wasteful, as it takes about eleven times 
as much grain to feed a person if it 
passes through a cow first. It requires 
1500 litres of water to produce one 
kilogram of cereal, but 15  000 litres to 
produce one kilogram of meat.

Changing diets in Asia
Rice is a valuable source of protein, but 
as people’s incomes grow, per capita rice 
consumption is expected to decline. 
Rice is being substituted by food con-
taining more protein and vitamins 
and by more processed foods. Japan, 
Taiwan and the Republic of Korea have 
already made this dietary change, and 
the rest of the Asian countries are expected to follow as their economies change and people’s incomes 
increase (see figure 2).

For centuries, the typical Chinese diet was rice and vegetables, occasionally supplemented by small 
amounts of meat or fish. In 1962, the average Chinese person ate four kilograms of meat a year. By 
2005, this figure was 60 kilograms and rising (see figure 3). Americans currently consume the most 
meat of any country, eating an average of 312 grams per person, per day. This is significantly more 
than the global average of 113 grams per person.
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FIGURE 1 Changes in the composition of human diet over time
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FIGURE 2 Impacts of dietary changes
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FIGURE 3 Changes in meat consumption in the United States 
and China, 1960–2013
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How can dietary change enable sustainable food production?
Meeting the needs of future populations is not just the responsibility of farmers and producers. We as 
consumers can also contribute. Attitudes may need to change towards what and how we eat.
•	 If we are to feed nine billion people sustainably in 2050, it is unlikely to be on a Western-style 

diet, which is rich in meat.
•	 The world produces enough food to feed 10 billion people. However, a significant portion of our 

crops is used to feed animals or is used as biofuel to produce energy.
•	 A switch to a diet containing more plant material would allow land currently used to produce 

animal feed to instead grow crops to feed humans. Although such a huge change is unlikely, even 
a small shift can have an impact.

•	 The Meatless Monday campaign encourages people to go without meat for one day per week. 
This small change would benefit human health and the health of the planet. Meat production 
requires a large amount of land, water and energy. Cattle are the largest source of methane gas, 
which is one of the main contributors to greenhouse gases.

•	 It is estimated that there are 23  000 edible plants that we do not eat yet. Old foods such as 
quinoa (pronounced keen-wah) could be included in our diets. A crop from South America, 
quinoa was used over 4000 years ago by the Incas. It has high nutritional value, and grows in a 
wide variety of climatic conditions. Another advantage of the crop is that all parts of it can be 
eaten. Peru and Bolivia supply 99 per cent of the world’s rapidly expanding quinoa demand. 
Many countries are investigating its suitability for their locations. 2013 was the International 
Year of Quinoa, as designated by the FAO. 2016 is the International Year of Pulses.

6.10.2 Can Australia be a food bowl for Asia?
By 2020, it is predicted that half of the world’s population will be on Australia’s northern borders. 
Four billion people across Asia will experience economic growth of around 10 per cent per year, 
representing unparalleled opportunities for Australian farmers and the Australian economy. As Asian 
societies become more affluent, the people are requiring higher standards of living and this includes 
more and varied foods and a greater quality of fibre. Australian farmers are reported to have clean and 
green agricultural systems and this, coupled with our location, should provide an economic advan-
tage for our farmed goods.

There has been increased Asian interest in Australia's good quality produce and reputation for 
 sustainable practise. The challenge for Australian farmers will be in meeting this booming global need 
for food and fibre by increasing production — at a time when we have less arable land, less water and 
fewer people working in agriculture.

Western-style 
diet eating pattern 
common in developed 
countries, with high 
amounts of red meat, 
sugar, high-fat foods, 
refined grains, dairy 
products, high-
sugar drinks and 
processed foods

pulses plants that 
have nitrogen-fixing 
properties contributing 
to soil fertility

Interactivity
What are we  
eating?
Use this interactivity 
to compare how our 
diets have changed 
since the 1960s. 
searchlight ID:  
int-3331

actIvItIEs

IDENtIFY
1 Refer to figure 1. What crops are people eating 

more of? What crops are they eating less of?
2 Refer to figure 2. What is the connection 

between diet and economic development?
3 Refer to figure 3. Describe the changes in 

meat consumption by Americans and Chinese 
over time.

EXPLaIN
4 Why have people’s diets changed over time?
5 Explain the interconnection between food and 

your family traditions and celebrations.

aPPLY
6 How has your family’s diet changed over time? 

Ask your parents and family to describe foods 
and cooking methods from when they were 
young.

PREDIct
7 Predict what the consumption of meat in China 

and the United States might be in 2020. Upon 
what did you base your prediction?

8 Predict where your foods might come from in 
2050. Research how aquaponics or vertical 
farming could be a source of your future food.

INvEstIGatE
9 A United Nations report stated that ‘As 

changing the eating habits of the world’s 
population will be difficult and slow to achieve, 
a long campaign must be envisioned, along 
with incentives to meat producers and 
consumers to change their production and 
dietary patterns. Healthy eating is not just 
important for the individual but for the planet 
as a whole’. Design a television commercial to 
promote a Meatless Monday campaign.

10 What might be some of the issues confronting 
Australia as it attempts to become the 
‘food bowl of Asia’? What advantages does 
Australia have in this attempt? How might a 
farmer react to this suggestion?
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6.11 Can urban farms feed people?
6.11.1 What are the advantages of urban farming?
In many industrialised countries, it takes over four times more energy to move food from the farm 
to the plate than is used in the farming practice itself. Properly managed, urban agriculture can 
turn urban waste (from humans and animals) and urban wastewater into resources, rather than 
sources of serious pollution. By 2050, it is predicted that 66 per cent of the world's populations will 
live in urban areas. Currently, more than 800 million people worldwide practice urban farming.

Farming is usually associated with rural areas, but a growing trend in food production is urban 
farming. This involves the growing of plants and raising of animals within and around cities, often 
on unused spaces — even the rooftops of buildings.

Benefits of urban farming include:
•	 increasing the amount, variety and freshness of vegetables and meat available to people in cities 

through sustainable production methods
•	 improving community spirit through community participation, often including disadvantaged 

people
•	 incorporating exercise and a better diet into people’s lives, leading to improved physical and 

mental health
•	 using urban waste water as a resource for irrigation, rather than making it a source of serious 

pollution
•	 spending a smaller percentage of people’s income on food.

Urban farming could become more important with rapid urbanisation. By 2020 the developing 
countries in Africa, Asia and Latin America will be home to 75 per cent of all urban dwellers. They 
will face the problems of providing enough food and disposing of urban waste.

casE stUDY 1

container fish farm
On a smaller scale, a German company has 
developed a sustainable form of aquaculture that 
can be used in small spaces in cities. It is called 
aquaponics. Fish swim in large tanks in a recycled 
shipping container (see figure 1). These structures 
can be located on rooftops and in car parks. The 
fish waste fertilises tomatoes, salad leaves and 
herbs growing in a greenhouse mounted above 
the tank, and the plants purify the water, which is 
returned to the tanks.

These sustainably produced fresh vegetables 
and fish can be delivered to nearby city 
markets and shops, reducing the distance that 
the products have to travel. The aquaculture 
containers can be set up almost anywhere, 
and farmers only need to feed the fish and 
to keep the fish-tank water topped up. 
Electric pumps move the ammonia-rich water 
into the hydroponic vegetable garden in the 
greenhouse.

aquaponics  
a sustainable food 
production system 
in which waste 
produced by fish or 
other aquatic animals 
supplies the nutrients 
for plants, which in 
turn purify the water

hydroponic  
describes a method of 
growing plants using 
mineral nutrients, in 
water, without soil

FIGURE 1 Urban farming — fish and agriculture
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casE stUDY 2

kolkata sewage ponds
The East Kolkata wetlands cover 12  500 hectares 
and contain sewage farms, vegetable fields, pig 
farms, rice paddies and over 300 fishponds. With 
a population of almost 15 million, the Indian city 
of Kolkata produces huge volumes of sewage 
daily. The wetlands system treats this sewage, 
and the nutrients contained in the waste water 

then sustain the fish ponds and agriculture. About 
one-third of the city’s daily fish supplies come from 
the wetlands, which are the world’s largest system 
for converting waste into consumable products. 
The wetlands are also a protected Ramsar site 
for migratory birds. However, the area is now 
under pressure from urban growth and from the 
subsequent increase in waste that it needs to treat.

Ramsar site a 
wetland of international 
importance, as 
defined by the Ramsar 
Convention — an 
intergovernmental 
treaty on the protection 
and sustainable 
use of wetlands

FIGURE 2 The Kolkata wetland system
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6.12 Review
To access this resource, go to your eBookPLUS at www.jacplus.com.au. 

ONLINE ONLY

actIvItIEs

IDENtIFY
1 What are the main features of urban farming?
2 What functions do the East Kolkata wetlands 

perform?
3 How do communities benefit from urban farms?

EXPLaIN
4 Suggest what the advantages and 

disadvantages might be of producing food 
on the rooftop spaces of city buildings. What 
factors might influence the types of food that 
could be produced on rooftops?

5 Use the Aquaponics weblink in your 
eBookPLUS, and outline the advantages of 
aquaponics presented in the video. 

aPPLY
6 Use the Vertical farming weblink in your 

eBookPLUS to help you understand vertical 
farming.
a Draw an annotated diagram to illustrate 

vertical farming.
b Research an urban farming project in a city. 

Present it as a PowerPoint presentation. 

PREDIct
7 a  Predict the places in the world likely to have 

vertical farms.
b Explain why you selected these places.

8 a  Could urban farms encourage agricultural 
tourism?

b In future, would you consider visiting an 
urban farm while on holiday?

c Examples of urban farms as agritourism 
already exist. Can you name any such 
places?

INvEstIGatE
9 Write a letter to the minister for planning, 

suggesting that urban farming spaces should 
be included in every new urban development.

10 Design a new housing estate with a 
community garden. What would be 
needed in order to set up a community 
garden?

11 When investigating urban farms and 
people’s gardening activities in Denver, USA, 
researchers found that:
•	people’s community pride improved
•	graffiti and vandalism decreased
•	gardeners felt a greater connection with their 

local place.
Are these worthwhile results from urban 
farming? Explain.

Weblinks
Aquaponics
Vertical farming
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