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UNIT 3 BIOMES AND FOOD SECURITY

           TOPIC 14 
 2050 — food shortage or surplus?  

  14.1   Overview  
Numerous  videos  and  interactivities  are embedded just where you need them, at the point of learning, in 
your learnON title at  www.jacplus.com.au . They will help you to learn the content and concepts covered in 
this topic.

   14.1.1 Introduction 
  Currently we produce enough food to adequately feed everyone in the world. However, it is estimated that 
in 2015 about 795 million people or almost one in seven went hungry. The world’s population is expected 
to grow by another two billion people in the next 30 years. 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.            

•    Twenty-fi ve per cent of people in sub-
Saharan Africa are undernourished. 

 •  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? 

 •  Should farmers be stewards of the 
environment? 

 •  Chinese people now eat a quarter of 
the world’s supply of meat. 

 •  Poor nutrition causes 45 per cent of all 
deaths in children under fi ve in 
 developing nations.

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

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

•   Can we feed the 9.5 billion people expected 
to live on the planet in 2050?  
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14.2 Can we feed the future world population?
14.2.1 What is the problem of hunger?
One in seven people in the world does not have enough food to lead an active and healthy life, yet over one 
billion people are overweight. How can we best manage the challenge of ensuring that everyone in the 
world has access to a healthy and adequate diet?

14.2.2 What are the impacts of hunger?
The distribution of the world’s population and the availability of arable land per person is uneven. Regions 
with the fastest growing future populations are also those where there is limited arable land per person (see 
figure 1).

The impact of hunger on people cannot be overstated. Hunger kills more people each year than disease 
(see figure 2). It is estimated that we will need to produce between 70 and 100 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 suffer malnourishment, starvation and vulnerability to disease. The challenge, though, is to 
do this in a way that is also sustainable. However, population growth and limited supplies of arable land 
will affect how much food can be produced.

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

Starter questions
1. Look at the photo and annotations on the previous page. 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?
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 14.2.3 Plumpy’nut — a short-term 
solution to malnutrition  
 In 2005 a revolutionary approach to treating malnu-
trition was released. This is a ready-to-use thera-
peutic 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 $2.50) 
 •  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 defi cit disorder in children under two years of age. 

HUNGER

AIDS,

MALARIA

AND TB

  FIGURE 2  Hunger is the world’s number one health 
risk, killing more people each year than AIDS, 
malaria and tuberculosis combined.  
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  FIGURE 1  Population growth by world and region, 2010–50       

    Source  : Re-drawn from an image by Global Harvest Initiative  (2011 GAP Report®: Measuring 
Global Agricultural Productivity),  data from the United Nations. 
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Plumpy’nut is not a miracle cure for hunger or for malnutri-
tion; it only treats extreme food deprivation, 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 a dozen developing countries, 
including Mali, Niger and Ethiopia. These factories provide 
employment and ensure ease of access when needed. The 
patent for Plumpy’nut is owned by Nutriset, a French com-
pany. There are some concerns that this gives Nutriset the 
power to entirely control the production and distribution of 
Plumpy’nut. Nutriset has been asked by Médicens sans 
 Frontières (Doctors without Borders) to remove its patent, 
which would allow open production and distribution of this 
life-saving product.

14.2 Activities
To answer questions online and to receive immediate feedback and sample responses for every question, 
go to your learnON title at www.jacplus.com.au. Note: Question numbers may vary slightly.

Remember
1. Examine figure 1.

(a) Which region is predicted to decrease in population by 2050?
(b) Which two continents are expected to have the greatest increase in population?
(c) What is the predicted world population in 2050?
(d) How does a growing world population put pressure on food shortages?

Explain
2. Explain why you think hunger may threaten people’s health and be responsible for so many deaths.
3. What other geographic factors can cause shortages of food?
4. Outline the advantages and disadvantages of using Plumpy’nut or other RUTFs to treat childhood 

 malnutrition in developing countries.
5. 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?

Discover
6. 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 2015.
(a) Where did these riots occur?
(b) What were the causes of these riots?
(c) Why might governments need to prevent this situation from occurring again?

7. What foods are commonly used as food aid worldwide?

Predict
8. Lack of food has been a factor in pushing people to leave their homes and go to cities in search of 

 employment and food. Predict the places of the world where this is most likely to happen.

Think
9. Draw a poster or advertisement that informs Australians about Plumpy’nut and seeks donations for its use.

FIGURE 3 Plumpy’nut benefits children.
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14.3 Can we improve food production?
14.3.1 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 on a global scale is important, but action is also 
needed on 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. As urban areas 
grow, the amount of arable land available decreases. 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.

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. 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.

FIGURE 1 Factors affecting farming yields
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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 productive 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 variations in crop and livestock productivity. 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 fertilisers.

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.

14.3.2 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 agri-
culture. However, one company, Sundrop Farms, is using this region’s abundant renewable resources of 

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
using genetically

modi�ed crops: GM
plants are resistant
 to disease, grow

faster and produce
higher yields.  

Make the most of
existing food resources
by reducing waste: 30%

to 40% of food in the
developed and

developing worlds
is lost to waste. 

Reduce the yield gap:
raise the crop yield of

the world’s most
ineffective farms to

95% of the best yields
in similar climates. This
could produce 50% to

60% more food
worldwide.

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. Switching

to vegetarian diets
would allow agricultural
land to produce 50%
more human food.   

New sources of food:  
in Africa, Asia and

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

spiders, ants and
beetles are an

important source
of protein. 

Crop intensi�cation:
obtain the most output
from an area. A second
or third crop could be

harvested from an area
in one year. Feedlot

beef farming and
poultry battery

farming are examples.  

Improve infrastructure:
roads in developing
countries allow poor
farmers to move their
produce to markets

for sale. Link farmers
to markets via

mobile phones. 

Strategies to
improve

food production

Sustainable
intensi�cation of

cropping: produce
more food from the
same area of land
through applying

water, nutrients and
pesticides only where
and when required,

avoiding waste.

FIGURE 2 Strategies for improving sustainable food production
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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 pro-
duction, heat the greenhouse, and desalinate sea water, producing up to one million litres of fresh water a 
day for crop irrigation. 

 Experimental greenhouse in Port Augusta 
 The current experimental greenhouse, covering 2000 square metres, is operating on a small scale. A new 
$150 million greenhouse will be completed approximately 10 kilometres from the site in 2017. 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 type of technology can be used in many more places in 
Australia and around the world that have hot, arid climates previously unsuitable for horticulture. The tech-
nology has the potential to supply millions of people with healthy food in a sustainable manner while also 
using limited fossil fuel resources. 

 Australian farmers see technology as a means of decreasing production costs and increasing crop pro-
duction. Additional technologies in Australian agriculture include the following. 
 •   Robots are being tested to determine whether they can be used in complex jobs such as watering or har-

vesting. This would be of advantage in the horticultural sector, which is the third largest sector in agri-
culture, with an export trade worth $2.1 billion in 2014–15. 

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

 •  Robots and an unmanned air vehicle have passed fi eld tests at an almond farm in Mildura, Victoria. 
They are fi tted with sensors, vision, laser, radar and conductivity sensors — including GPS and 
thermal sensors.     
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Source: Food and Agriculture Organization of the United Nations

  FIGURE 3  Yield gap for a combination of major crops, 2015 

UNCORRECTED P
AGE P

ROOFS



298 Jacaranda Humanities and Social Sciences 9 for Western Australia

c14FoodShortageOrSurplus.indd Page 298 21/08/17  5:42 PM

1996

0

20

40

60

80

Industrial countries
M

ill
io

n 
he

ct
ar

es

Year

Developing countries
100

120

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

FIGURE 4 Global area of genetically modified crops in industrial and developing 
countries 1996–2014 (millions of hectares)

FIGURE 5 The world’s first Sundrop Farm is situated in Port Augusta, South Australia

14.3 Activities
To answer questions online and to receive immediate feedback and sample responses for every question, 
go to your learnON title at www.jacplus.com.au. Note: Question numbers may vary slightly.

Remember
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.
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 Try out this interactivity: More, or less, food (int-3329)

 Explore more with this weblink: Vertical farming

 RESOURCES — ONLINE ONLY

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 and (b) developing countries? Use the data from the graph to support your 
answer.

5. (a) Referring to figure 3, which places have the highest gap yields?
(b) Which places in figure 3 have the lowest gap yields?

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 Vertical farming weblink in the Resources tab 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?

Think
11. Annotate key aspects of the Port Augusta landscape (greenhouses, solar collector, sandy soil, flat and 

barren landscape) shown in the photograph in figure 5.
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.

14.4 What food aid occurs at a global scale?
14.4.1 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 mil-
lion people, in more than 92 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.
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People who need food aid include:
•  poor people who cannot buy food even if it is available, as they are 

often trapped in a cycle of hunger and poverty
• people who have fled violence or civil conflict
• people devastated by natural disasters.

The WFP provides different types of food aid to people after natural 
disasters such as cyclones, floods and earthquakes. Some relief aid is 
provided in the short term as emergency food. Project food relief is 
often required over lengthy periods, typically after civil war or pro-
longed drought.

Project food aid is geared towards future disaster prevention. Pro-
gram food aid is organised between national governments.

14.4.2 Who gives food aid?
The major donor countries to the WFP in 2015 are shown in 
table 1.

14.4.3 Who receives food aid?
In 2014–15, the WFP worked on six simultaneous Level 3 emergen-
cies including providing food assistance to 2.2 million people 
affected by conflict in Iraq; more than one million people affected 
by Typhoon Haiyan in the Philippines; over two million people in 
South Sudan; more than million people disrupted by the Ebola out-
break in Guinea, Sierra Leone and Liberia; and over 4.9 million 
people displaced by war in Syria. The WFP directly helped over 
66.8 million women and children, 14.8 million internally displaced 
people and over 68 million refugees. In total, the WFP provided 
more than 3.3 million tonnes of food aid.

FIGURE 1 How the World 
Food Programme works

All donors & funding sources

1 USA 2 008 800 185

2 United Kingdom    456 855 096

3 Germany     329 258 331

4 Canada    261 645 796

5 European Commission    250 347 378

6 Japan    196 773 084

7 UN CERF    159 928 948

8 Saudi Arabia    151 249 675

9 Netherlands    101 464 033

10 Private Donors      98 332 463

Figures current as at 24 July 2016

TABLE 1 Major funding contributors to WFP in 2015 (US$)
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CASE STUDY

Cash vouchers and school feeding programs
Where food is available but people simply cannot afford to buy it, aid in the form of cash vouchers from the 
WFP can be exchanged for food and other essential commodities. They allow recipients greater choice in the 
types of food and other commodities they obtain. Cash has benefits for local economies because the money is 
spent within the community. Recently, cash voucher programs have been enhanced through the use of mobile 
phones, which have been used to provide instant payments to both beneficiaries and the shopkeepers who 
redeem vouchers. In 2014–15, the WFP provided school meals to over 17 million children.

Another program provides school children with either full meals (breakfast and/or lunch) or nutritional snacks, 
such as high-energy biscuits. In some cases, school meals are provided alongside take-home rations that 
benefit the whole family and provide an additional incentive for sending children to school.

In 2015, Australia funded school feeding programs in Bangladesh, Myanmar, Laos and Cambodia. These 
have had strong positive impacts on both the children and the wider community. School rates of enrolment 
increased and regular attendance improved. Households also benefited through a reduced need to purchase 
food. Australia will contribute more than $167.5 million of funding through the World Food Programme from 
2015 to 2020. This includes funding provided for the food crises after Tropical Cyclone Pam in Vanuatu and the 
Nepal earthquake.

14.4 Activities
To answer questions online and to receive immediate feedback and sample responses for every question, 
go to your learnON title at www.jacplus.com.au. Note: Question numbers may vary slightly.

Remember
1. Refer to figure 1. How many countries received food aid in 2014?
2. Refer to table 1. How much food aid did Japan give to the WFP in 2015?
3. Refer to figure 1. Which regions of the world receive the greatest food aid? Suggest reasons for this.

Explain
4. Explain why the WFP is so active in school feeding and emergency aid programs.
5. Refer to the case study ‘Cash vouchers and school feeding programs’.

(a) Locate the recipient countries on a world map.
(b) List the advantages and disadvantages of cash vouchers.
(c) Use the World Food Programme weblink in the Resources tab to help you explain the benefits of food 

aid shown here.

Discover
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 World Food Programme weblink in the Resources tab to help you explain WFP’s involvement in 

Syria and surrounding places since 2012. What action is the WFP taking there and why?

Predict
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.

Think
10. Should Australia’s food aid commitment be increased? Write a letter to your federal member of parliament, 

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

  Explore more with this weblink: World Food Programme

 RESOURCES — ONLINE ONLY
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14.5 SkillBuilder: Constructing a box scattergram
WHAT IS A BOX SCATTERGRAM?
A box scattergram is a table with 
columns and rows that displays the 
relationship between two sets of data 
that have been mapped. Box scatter-
grams are a useful way of summarising 
data from maps.

Go online to access:
• a clear step-by-step explanation to 

help you master the skill
• a model of what you are aiming for
• a checklist of key aspects of the 

skill
• a series of questions to help you 

apply the skill and to check your 
understanding.

14.6 Do Australians need food aid?
14.6.1 Who needs food aid in Australia?
In 2015, it was estimated that about 2.5 million, or 13.9 per cent, of Australians are living below the inter-
nationally accepted poverty line. This includes almost 603 000 children or 17.7 per cent of the total 
Australian child population. 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 home-
less, who are seeking food relief; it is also the aged, single parents and the ‘working poor’.

In 2014 it was reported that:
 • one in 10 Australians on unemployment benefits was unable to obtain a substantial meal each day
 • two million people across the country could not secure enough food for their families
 • nine out of 10 welfare agencies, from 600 interviewed, claimed they could not meet the demand for 

food, and there had been an 11 per cent increase in welfare agencies seeking food
 • 105 000 Australians were homeless
 • between 2010 and 2012, poverty increased by over 1 per cent
 • 40.1 per cent of people on social security payments were living below the poverty line
 • one in four pensioners lived close to the poverty line
 • food banks provided enough food for 32 million meals per year.

 Redistributing food through collection and food agencies is a good way to make better use of food 
resources.

Hunger level (% 
under nourished)

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

FIGURE 1 A box scattergram showing the relationship between 
undernourishment and aid received per person

  Watch this eLesson: Constructing a box scattergram (eles-1734)

 Try out this interactivity: Constructing a box scattergram (int-3352)

 ONLINE ONLY
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The services of groups such as Meals on Wheels may be in greater demand as Australia’s population 
ages (see figures 1 and 2). In 1997, the median age was 34 years, but this is projected to be 44–46 years in 
2051. In 1997, people aged 65 years and over comprised 12 per cent of the population, and this is projected 
to rise to 24–26 per cent in 2051.

Population (thousands)
200 200250 250150 150100 10050 500 0

100+
95–99
90–94
85–89
80–84
75–79
70–74
65–69
60–64
55–59
50–54
45–49
40–44
35–39
30–34
25–29
20–24
15–19
10–14
5–9
0–4

Age (years)

Australia, 2016
Males Females

FIGURE 1 Australia’s population pyramid, 2016
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90–94
85–89
80–84
75–79
70–74
65–69
60–64
55–59
50–54
45–49
40–44
35–39
30–34
25–29
20–24
15–19
10–14
5–9
0–4

Australia, 2050
Males Females

FIGURE 2 Australia’s projected population pyramid, 2050

CASE STUDY 1

SecondBite
SecondBite rescues and redistributes food to agencies that service people in need. Food is donated from the 
farm gate, wholesalers, markets, supermarkets and caterers.

SecondBite has rescued more than 20 million kilograms of food nationally and redistributed this food free of 
charge to more than 1200 community food program partners.

FIGURE 3 A SecondBite delivery truck, which is used to deliver 
donated food to people in need
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14.6 Activities
To answer questions online and to receive immediate feedback and sample responses for every question, 
go to your learnON title at www.jacplus.com.au. Note: Question numbers may vary slightly.

Remember
1. Examine figures 1 and 2.

(a) How many Australians were over 65 years of age in 2015?
(b) How many are expected to be over 65 years in 2050?

2. How many people were living in poverty in Australia in 2014?
3. How many meals are served each year by SecondBite?

Explain
4. Explain why there might be difficulties with access to food in 2050 if 25 per cent of the population is over 65.
5. Explain the importance of volunteers in food redistribution.
6. Explain how Australia’s size could lead to food shortage in some places.

Discover
7. Conduct your own research into a local organisation that provides food aid. Present your findings in an 

appropriate format.

CASE STUDY 3

Outback Australia
In September 2011, Indigenous Australian peoples in South Australia were suffering food shortages because they 
could not afford to buy food. The Red Cross and the South Australian Government were forced to send pallets of food 
to impoverished people living in the Anangu Pitjantjatjara Yankunytjatjara (APY) lands in South Australia’s far north. 
Shops in the APY lands were full of food, but people were going hungry because of the high cost of freighted food. In 
June 2010, essential foods in remote community stores were more than double the price of those in Adelaide. One 
suggested strategy for improving food security in such places is the establishment of community gardens.

APY lands program
Since 2014, the APY lands program has been funded solely by non-government organisations (NGOs). The 
program now focuses on improving freight efficiency, stores management, cold storage upgrades and the 
supply of more generators for a reliable source of power.

CASE STUDY 2

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 over 
78 000 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. 

FIGURE 4 Volunteers for Meals on Wheels

UNCORRECTED P
AGE P

ROOFS

diacriTech
Highlight



TOPIC 14 2050 — food shortage or surplus? 305

c14FoodShortageOrSurplus.indd Page 305 21/08/17  5:42 PM

14.7 Is trade fair?
14.7.1 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 field. 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 movement to promote fair prices and reasonable conditions 
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 general 
movement known as fair trade, there is an organisation called Fairtrade International. This is a group of  
25 organisations trying to ensure a better deal for producers.

8. Use the Australian poverty weblink in the Resources tab to discover other aspects of poverty in Australia.

Predict
9. Predict whether Meals on Wheels will experience an increase or decrease in its future clientele. Apart from 

the ageing population, what other factors might change the demand for SecondBite or Meals on Wheels in 
future?

10. What would be your family’s reaction if the cost of food doubled because of freight costs? What steps could 
improve the situation in outback areas?

Think
11. Have your attitudes to redistributing food changed as a result of your reading and class discussion?
12. ‘When bills have to be paid, food becomes a discretionary item’ (Food Bank Australia 2011). If household 

bills have to be paid before buying food, what are the likely consequences for families and organisations 
supplying food aid?

  Explore more with this weblink: Australian poverty

 RESOURCES — ONLINE ONLY

FIGURE 1 Advertising for Fairtrade
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 14.7.2 Why do small farmers turn to Fairtrade certifi cation? 
 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 diffi cult for them to try different crops that could earn them more money. 
 •  The use of child and slave labour is common in cocoa-producing West African countries. 
 •  Technical, fi nancial and scientifi c 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-fi nancing 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  fi gure 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.  

  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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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 provides money for 
infrastructure, training, education and medical services. It also allows women farmers access to interna-
tional 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.

14.7 Activities
To answer questions online and to receive immediate feedback and sample responses for every question, 
go to your learnON title at www.jacplus.com.au. Note: Question numbers may vary slightly.

Remember
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 Fairtrade farmers in different places?
4. What does being an ‘active consumer’ mean? Why are some willing to pay more for Fairtrade chocolate?

Discover
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?

Think
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.

14.8 SkillBuilder: Constructing and describing 
proportional circles on maps
WHAT ARE PROPORTIONAL CIRCLE MAPS?
Proportional circle maps are maps that incorporate circles, drawn 
to scale, to represent data for particular places.

Go online to access:
• a clear step-by-step explanation to help you master the skill
• a model of what you are aiming for
• a checklist of key aspects of the skill
• a series of questions to help you apply the skill and to check 

your understanding.
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14.9 How do dietary changes affect food supply?
14.9.1 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 catego-
ries 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 produce meat. 
Some people consider this wasteful, as it takes about 
11 times as much grain to feed a person if it passes 
through a cow first. While 1500 litres of water is 
needed to produce 1 kilogram of cereal, 15 000 litres 
is needed to produce 1 kilogram of meat.
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FIGURE 2 Impacts of dietary changes

 Watch this eLesson: Constructing and describing proportional circles on maps (eles-1735)

 Try out this interactivity: Constructing and describing proportional circles on maps (int-3353)

 ONLINE ONLY
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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 containing 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.

For centuries, the typ-
ical Chinese diet was rice 
and vegetables, occasion-
ally supplemented by 
small amounts of meat or 
fish. In 1962, the aver-
 age  Chinese person ate 
4   kilograms of meat a 
year. By 2005, this figure 
was 60 kilograms and 
rising (see figure 3). North 
Americans currently con-
sume the most meat of any country, eating an average of 312 grams per person, per day. This is signifi-
cantly more than the global average of 113 grams per person.

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 pro duce 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 (pro-
nounced 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 condi-
tions. 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. The FAO designated 2013 as the International Year of Quinoa.

14.9.2 Can Australia be a food bowl for Asia?
By 2020, it is predicted that half of the world’s population will be living in countries in Asia. Four billion 
people across Asia will experience economic growth of about 10 per cent per year, representing unparal-
lelled 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 
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FIGURE 3 Forecast growth in meat consumption, 2011–2021
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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 advantage for our farmed goods.

‘We have the potential for a new golden era of Australian agriculture, given the rise of Asia,’ our prime 
minister said in 2012. 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.

 Try out this interactivity: What are we eating? (int-3331)

 RESOURCES — ONLINE ONLY

14.9 Activities
To answer questions online and to receive immediate feedback and sample responses for every question, 
go to your learnON title at www.jacplus.com.au. Note: Question numbers may vary slightly.

Remember
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 North 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.

Discover
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. What did you base 

your prediction on?
8. Predict where your foods might come from in 2050. Could aquaponics or vertical farming be a source of 

your future food?

Think
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?

14.10 Can urban farms feed people?
14.10.1 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. 
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In 2000, about 15 to 20 per cent of the world’s food supply came from urban gardens; in 2015, over 
800 million people practised urban agriculture contributing to more than 20 per cent of all global agricul-
tural production.

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 farming
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.

FIGURE 1 Urban farming – fish and agriculture
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 CASE STUDY 2  

  Kolkata sewage ponds  
 The East Kolkata wetlands 
(see  fi gure 2 ) cover 12 500 hectares 
and contain sewage farms, 
vegetable fi elds, pig farms, rice 
paddies and over 300 fi shponds. 
With a population of over 14 
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 fi sh ponds and 
agriculture. About one-third of the 
city’s daily fi sh 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. 

  FIGURE 2  The Kolkata wetland system  

  14.10  Activities 
 To answer questions online and to receive  immediate feedback  and  sample responses  for every question, 
go to your learnON title at  www.jacplus.com.au .  Note : Question numbers may vary slightly. 

   Remember 
1.   What are the main features of urban farming? 
2.  What functions do the East Kolkata wetlands perform? 
3.  How do communities benefi t 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 infl uence the types of food that could be produced on rooftops? 
5.  Use the  Aquaponics  weblink in the Resources tab, and outline the advantages of aquaponics presented in 

the video.  

 Discover 
6.   Use the  Vertical farming  weblink in the Resources tab 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   ?    
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14.11 Review

14.11.1 Review
The Review section contains a range of different questions and activities to help you revise and recall what you have 
learned, especially prior to a topic test.

14.11.2 Reflect
The Reflect section provides you with an opportunity to apply and extend your learning.

Access this subtopic at www.jacplus.com.au

Think
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 commu-

nity garden?
11. When investigating urban farms and people’s gardening activities in Denver, United States, 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.

 Explore more with these weblinks: Aquaponics, Vertical farming

 RESOURCES — ONLINE ONLY
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