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14 Meeting our future global
food needs

14.1 Overview

Will there come a time when we don’t have enough food to feed everyone?

14.1.1 Introduction
Currently we produce enough food to
adequately feed everyone in the world.
However, it is estimated that approximately
one in every nine people (around 820 million)
are going 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.

Video eLesson Future food (eles-1721)

eWorkbook Customisable worksheets for this topic

LEARNING SEQUENCE
14.1 Overview
14.2 Can we feed the future world population?
14.3 Can we improve food production?
14.4 Global food aid

14.5 SkillBuilder: Constructing a box scattergram

14.6 SkillBuilder: Constructing and describing proportional circles on maps
14.7 Do Australians need food aid?
14.8 The effects of dietary changes on food supply
14.9 Urban farms to feed urban populations

14.10 Thinking Big research project: <title to come>
14.11 Review

To access a pre-test and starter questions and receive immediate, corrective feedback and sample responses
to every question, select your learnON format at www.jacplus.com.au.

Pdf_Folio:1

TOPIC 14 Meeting our future global food needs 1

UNCORRECTED PAGE PROOFS



“c14MeetingOurFutureGlobalFoodNeeds_print” — 2019/6/8 — 11:25 — page 2 — #2

14.2 Can we feed the future world population?
14.2.1 The prevalence and impacts of hunger

FIGURE 1 Population growth by world and region, 2010–50
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Report®: Measuring Global Agricultural Productivity), data from the United
Nations

According to the World Health
Organization, over 1.9 billion adults
in the world are overweight, while 821
million go hungry each day. What can
we do to change this imbalance and
ensure equal, sustainable access to
food for people across the globe?

The impact of hunger on people
cannot be overstated. Hunger kills
more people each year than malaria,
AIDS and tuberculosis combined.
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. Population growth
and limited supplies of arable land will
affect how much food can be produced.

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

One solution to feeding people who 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 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.

14.2.2 CASE STUDY: 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 $2.50, including shipping costs)
• needs no cooking, refrigeration or added water
• has a shelf life of two years.

Pdf_Folio:2

2 Jacaranda Humanities Alive 9 Victorian Curriculum

UNCORRECTED PAGE PROOFS



“c14MeetingOurFutureGlobalFoodNeeds_print” — 2019/6/8 — 11:25 — page 3 — #3

FIGURE 3 Plumpy’Nut benefits
children.

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 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 the French company Nutriset.
Nutriset has worked with UNICEF to save the lives of millions
of children with this simple solution to childhood hunger.

14.2 ACTIVITIES
1. Draw a poster or advertisement to inform Australians about Plumpy’Nut and its uses and impacts.

Classifying, organising, constructing
2. 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?

Examining, analysing, interpreting

14.2 EXERCISES
Geographical skills key: GS1 Remembering and understanding GS2 Describing and explaining GS3 Comparing and
contrasting GS4 Classifying, organising, constructing GS5 Examining, analysing, interpreting GS6 Evaluating, predicting,
proposing

14.2 Exercise 1: Check your understanding
1. GS1 How much more food is it estimated that we will need to produce in order to feed future populations?
2. GS2 Explain why hunger threatens people’s health and is responsible for so many deaths.
3. GS1 What is the relationship between areas with fast-growing populations and the amount of arable land

per person?
4. GS2 Outline the advantages and disadvantages of using Plumpy’Nut or other RUTFs to treat childhood

malnutrition in developing countries.
5. GS1 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?

14.2 Exercise 2: Apply your understanding
1. GS5 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?
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2. GS6 Lack of food has been a factor in people leaving their homes and going to cities in search of
employment and food. Predict the places of the world where this is most likely to happen.

3. <content to come>

4. <content to come>

5. <content to come>

Try these questions in learnON for instant, corrective feedback. Go to www.jacplus.com.au.

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; 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 creating 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

FIGURE 1 Factors affecting farming yields
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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.

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. One such example is the Ord River irrigation scheme in the East Kimberley region
of Western Australia, which is transforming this semi-arid region and providing food in huge quantities for
our Asian neighbours.

Strategies for improving food production

FIGURE 2 Strategies for improving food production
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The strategy that is likely to be the most important in increasing future crop production is the reduction
of the yield gap. This means that farmers who are currently less productive will need to implement farming
methods that will lead to increased yields so that their outputs are closer to those of more productive
farmers. There is a serious yield gap in more than 157 countries. If this gap could be closed, larger amounts
of food would be available without the need for 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.
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FIGURE 3 Yield gap for a combination of major crops, 2015
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FIGURE 4 Global area of genetically modified crops in industrialised and developing countries 1996–2017
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The use of genetically modified (GM) foods has increased, and this has also increased crop yields.
However, there is some opposition to GM crops because of concerns about:
• 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 Finding solutions
Because agriculture uses around 70 per cent of the planet’s increasingly scarce freshwater 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.

In 2016, a 20-hectare greenhouse was opened, powered by a 115 m solar tower with 23 000 mirrors. The
mirrors concentrate the sun’s energy and the collected heat creates steam to drive electricity production,
heat the greenhouse, and desalinate sea water from the Spencer Gulf, producing up to one million litres of
fresh water a day for crop irrigation.

The greenhouse aims to satisfy approximately 10 per cent of Australia’s truss tomato demand and its
sustainably farmed produce is already being sold at Coles supermarkets.

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 considered unsuitable for horticulture. The technology has
the potential to supply millions of people with healthy food in a sustainable manner while also using limited
fossil fuel resources.

FIGURE 5 The world’s first Sundrop Farm is situated in Port Augusta, South Australia.
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Australian farmers see technology as a means of decreasing production costs and increasing crop
production. 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

harvesting. This would be of advantage in the horticultural sector, which is the third largest sector in
agriculture, with an export trade worth $2.2 billion in 2017–18.

• 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 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.

Interactivity More, or less, food (int-3329)

Weblink Vertical farming

14.3 ACTIVITY
Use the Vertical farming weblink in the Resources tab to watch a video clip on this topic.
1. What is being suggested about environmentally sustainable farming in the future?
2. Draw a diagram to show what a future vertical farm might look like.
3. How might a vertical farm help in feeding future populations?

Examining, analysing, interpreting

14.3 EXERCISES
Geographical skills key: GS1 Remembering and understanding GS2 Describing and explaining GS3 Comparing and
contrasting GS4 Classifying, organising, constructing GS5 Examining, analysing, interpreting GS6 Evaluating, predicting,
proposing

14.3 Exercise 1: Check your understanding
1. GS1 What is meant by the term yield gap and why is it important that this gap be narrowed?
2. GS1 List three different strategies, other than closing the yield gap, for improving food production.
3. GS1 What is meant by the term genetically modified (GM)?
4. GS2 Explain the advantages and disadvantages of locating the large greenhouse near Port Augusta.
5. GS2 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.

14.3 Exercise 2: Apply your understanding
1. GS5 Study FIGURE 3.

(a) Which places have the highest yield gaps?
(b) Which places have the lowest yield gaps?

2. GS5 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.

3. GS6 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?

4. GS4 Annotate key aspects of the Port Augusta landscape (greenhouses, solar collector, sandy soil, flat and
barren landscape) shown in the photograph in FIGURE 5.

5. GS6 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?

6. GS6 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.

Try these questions in learnON for instant, corrective feedback. Go to www.jacplus.com.au.
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14.4 Global food aid
14.4.1 Who needs food aid and how is it delivered?
Food aid is food, money, goods and services given by wealthier, more developed nations to less developed
nations for the specific purpose of helping those in need.

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.
There are three general categories of food aid:
1. Program food aid, which is organised between national governments and provides resources that offer

budgetary support to countries in need
2. Project food aid, which is targeted at specific areas or groups and provides support for disaster

prevention activities and poverty alleviation measures
3. Relief (crisis or emergency) food aid, which assists victims of man-made and natural disasters
The United Nations World Food Programme (WFP) is a voluntary arm of the United Nations. It reaches

more than 80 million people, in more than 92 countries, with food assistance after disasters and conflicts.
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 prolonged drought.

FIGURE 1 How the WFP works
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Natural and anthropogenic disasters are the drivers of hunger and malnutrition. The WFP works to
prevent, mitigate and prepare for such disasters. In 2018, the WFP worked on five major humanitarian
disasters. In the Kasai region of the Democratic Republic of the Congo, over 7.7 million people are at risk
of not having access to enough nutritious food. In Borne, Yobe and Adamawa in north-east Nigeria almost
3 million people are facing hunger. Since South Sudan gained independence in 2011, approximately 60 per
cent of the population has suffered from the effects of famine. The WFP is assisting with these crises and
also providing support for people affected by hunger caused by civil war in Syria and Yemen. Overall, the
WFP’s disaster response has helped more than 80 million people worldwide.

14.4.2 Who gives food aid?
The major donor countries to the WFP in 2018 are shown in TABLE 1.

TABLE 1 Major funding contributors to WFP in 2018 (US$)

All donors and funding sources

1 USA 2541479 166

2 European Commission 1 113 106 906

3 Germany 849141 329

4 United Kingdom 617188873

5 Saudi Arabia 247 907 959

6 United Arab Emirates 226 215 581

7 Canada 222172 109

8 UN Other Funds and Agencies (excl. CERF) 151 703 536

9 Sweden 148185 097

10 UN CERF 138632 047

Figures current as of 28 April 2019

14.4.3 CASE STUDY: Cash vouchers and school feeding programs
Where food is available but people simply cannot afford to buy it, aid is given by the WFP in the form of
cash vouchers, which can be exchanged for food and other essential commodities. They allow recipients
greater choice in the types of food and other commodities they can 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 honour vouchers.

Another program provides schoolchildren 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 added incentive for sending children to school. In 2017, the
WFP provided meals to 18.3 million school students.

Australia has funded school feeding programs in Bangladesh, Myanmar, Laos and Cambodia, which have
had strong positive impacts on both the children and the wider community. School rates of enrolment have
increased and regular attendance has improved. Households have also benefited through a reduced need to
purchase food. In 2017–18, Australia provided over $108 million to the WFP. This included $38 million in
core funding, $2 million to provide school meals and $68 million towards disaster relief.Pdf_Folio:10
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DISCUSS
Discuss the issues that may arise as a consequence of a country deciding to slash its overseas food aid program
by half. [Ethical Capability]

Weblink World Food Programme

14.4 ACTIVITIES
1. Select a major donor of food aid from TABLE 1. Research the main population characteristics of this country,

such as life expectancy, literacy levels and death rates. Discuss your findings in class.
2. Use the World Food Programme weblink in the Resources tab to learn about the WFP’s involvement in

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

14.4 EXERCISES
Geographical skills key: GS1 Remembering and understanding GS2 Describing and explaining GS3 Comparing and
contrasting GS4 Classifying, organising, constructing GS5 Examining, analysing, interpreting GS6 Evaluating, predicting,
proposing

14.4 Exercise 1: Check your understanding
1. GS1 Refer to FIGURE 1. How many countries received food aid in 2017?
2. GS1 Refer to FIGURE 1. Which regions of the world receive the greatest food aid? Suggest reasons for this.
3. GS1 Refer to TABLE 1. How much food aid did Saudi Arabia give to the WFP in 2018?
4. GS2 Explain why the WFP is so active in school feeding and emergency aid programs.
5. GS2 Refer to the case study ‘Cash vouchers and school feeding programs’.

(a) List the advantages and disadvantages of cash vouchers.
(b) Use the World Food Programme weblink in the Resources tab to help you explain the benefits

of food aid.

14.4 Exercise 2: Apply your understanding
1. GS6 How might food aid change when a donor country experiences a major economic downturn?
2. GS6 Predict the likely consequences for children who suffer from malnutrition. Present your information in an

appropriate diagram.
3. GS6 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.
4. <content to come>

5. <content to come>

Try these questions in learnON for instant, corrective feedback. Go to www.jacplus.com.au.

14.5 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. The distribution becomes clear, although in a generalised way, as there are usually only four to
five categories of data.
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FIGURE 1 A box scattergram showing the relationship between undernourishment and aid received per person
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Select your learnON format to access:
• an overview of the skill and its application in Geography (Tell me)
• a video and a step-by-step process to explain the skill (Show me)
• an activity and interactivity for you to practise the skill (Let me do it)
• questions to consolidate your understanding of the skill.

Video eLesson Constructing a box scattergram (eles-1734)

Interactivity Constructing a box scattergram (int-3352)

14.6 SkillBuilder: Constructing and describing
proportional circles on maps

What are proportional circle maps?
FIGURE 1 Growth of
megacities overtime,
1950–2025 (projected)
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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 the particular factor being studied.

Select your learnON format to access:
• an overview of the skill and its application in Geography (Tell me)
• a video and a step-by-step process to explain the skill (Show me)
• an activity and interactivity for you to practise the skill (Let me do it)
• questions to consolidate your understanding of the skill.

Video eLesson Constructing and describing proportional circles on maps (eles-1735)

Interactivity Constructing and describing proportional circles on maps (int-3353)
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14.7 Do Australians need food aid?
14.7.1 Who is in need?
In 2018, over 3 million people, or 13.2 per cent of Australians, were living below the internationally
accepted poverty line. This included almost 739 000 children, or 17.3 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 has seen people turning to charity who in the past would never have
dreamed of seeking such support. 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’.

In 2018 it was reported that:
• one in eight Australian adults were living in poverty
• one in six Australian children were living in poverty
• many people were living up to $135 per week below the poverty line
• most people (53 per cent) facing poverty were receiving Newstart, Youth Allowance or other

government allowance payments
• the biggest threat to household finances were housing costs, including rent
• women made up 52 per cent of adults living under the poverty line.
For many people, charity food agencies are a vital source for their daily food needs. Programs such as

the School Breakfast Clubs, managed by Foodbank Victoria in partnership with the Victorian Government,
provide free, nutritious breakfasts to children who might otherwise start their day without food. Other
charities such as OzHarvest, The Big Umbrella, Fareshare and SecondBite work to redistribute food that
would otherwise go to waste, providing millions of meals for the many thousands of people who through
economic disadvantage may be unable to regularly provide for their own needs.

14.7.2 CASE STUDY: SecondBite

FIGURE 1 SecondBite redistributes food to agencies that
assist people in need.

SecondBite rescues and redistributes food to
agencies that service people in need. Food
is donated directly from farms, as well as
from wholesalers, markets, supermarkets and
caterers.

SecondBite was founded in Victoria in
2005. Run by just three volunteers, in that
year they redistributed 600 kg of food. Since
these humble beginnings, SecondBite has
grown dramatically. It is now a national
organisation, operating with over 85 staff and
partnering with more than 1300 community
food programs to deliver food and meals to
people in need. In the 2015–16 financial year
alone, SecondBite rescued and redistributed,
free of charge, enough food to provide
20 million meals.

14.7.3 CASE STUDY: APY lands food security plan
In September 2011, Indigenous Australian peoples in South Australia’s far north faced food insecurity.
Shops in the Anangu Pitjantjatjara Yankunytjatjara (APY) lands were reasonably well stocked, but people
were undernourished because of the high cost of freighted fresh food. Essential foods in remote community
stores were more than double the price of those in Adelaide. To alleviate the situation, the Red Cross and
the South Australian Government sent pallets of food to aid impoverished people living in the APY lands.Pdf_Folio:13
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FIGURE 2 Indigenous communities living in remote
areas face challenges to food security due to the cost
of transporting and storing fresh food.

A government-developed food security
plan for the area was established in 2011,
with a focus on implementing improvements
to food supply (through measures such
as improved freight efficiency, stores
management, cold storage upgrades and
provision of generators for more reliable
power supply), community education in
choosing and preparing nutritious foods, and
an arid lands horticulture project to develop
capacity to produce fresh food within the
region.

Since 2014, food security measures within
the region have largely been driven by non-
governmental organisations (NGOs) and
the Mai Wiru Regional Stores Council
Aboriginal Corporation, which coordinates
and manages a number of the community
stores within the region and uses store profits to fund various community projects. Improvements have been
made, but the challenges of providing affordable, healthy fresh food to remote areas such as the APY lands
are ongoing.

14.7.4 CASE STUDY: Meals on Wheels
As Australia’s population ages (see FIGURES 3 and 4), the services of groups such as Meals on Wheels may
also be in greater demand. In 1997, the median age was 34 years, but this is projected to be 44–46 years in
2050. 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 2050.

FIGURE 3 Australia’s population pyramid, 2016
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FIGURE 4 Australia’s projected population
pyramid, 2050
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FIGURE 5 Meals on Wheels volunteersMeals on Wheels began in the United Kingdom
during World War II, and in Melbourne, Australia
in 1952. Through delivering nutritious, relatively
inexpensive meals, (a three-course meal generally
costs between $7 and $10), Meals on Wheels plays
an important role in helping older people and
those living with a disability to live independently.
Around 15 million meals are served annually
to more than 50 000 people across the nation.
In addition to providing vital nourishment to
those who may have difficulty in preparing their
own meals at particular stages of life, the social
interaction provided by these regular visits is
another important aspect of this service.

Weblink Australian poverty

14.7 ACTIVITIES
1. Conduct your own research into a local organisation that provides food aid. Use a PowerPoint presentation

to detail your findings.
2. Use the Australian poverty weblink in the Resources tab to discover other aspects of poverty in Australia.

Examining, analysing, interpreting

14.7 EXERCISES
Geographical skills key: GS1 Remembering and understanding GS2 Describing and explaining GS3 Comparing and
contrasting GS4 Classifying, organising, constructing GS5 Examining, analysing, interpreting GS6 Evaluating, predicting,
proposing

14.7 Exercise 1: Check your understanding
1. GS1 Examine FIGURES 1 and 2.

(a) How many Australians were over 65 years of age in 2016?
(b) How many are expected to be over 65 years in 2050?

2. GS1 How many people were living in poverty in Australia in 2018?
3. GS1 SecondBite redistributes enough food to provide how many meals each year?
4. GS2 Explain the importance of volunteers in food redistribution.
5. GS2 Explain how Australia’s size could lead to food shortage in some places.

14.7 Exercise 2: Apply your understanding
1. GS2 Explain why there might be difficulties with access to food in 2050 if 25 per cent of the population is

over 65.
2. GS6 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 services such as SecondBite
or Meals on Wheels in future?

3. GS6 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?

Pdf_Folio:15
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4. Have your attitudes to redistributing food changed as a result of your reading and class discussion?
5. ‘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?

Try these questions in learnON for instant, corrective feedback. Go to www.jacplus.com.au.

14.8 The effects of dietary changes on food supply
14.8.1 How have diets changed?
The human diet has changed throughout
history, and continues to change today.
Since the 1960s, the total calories per
day consumed globally, together with
the proportion of the diet comprised of
animal products, oils and sweeteners
have increased. These food types are
typically found in higher amounts in the
Western-style diet eaten by much of
the population of developed countries.
FIGURE 1 shows the changing global diet,
as recorded in a study of dietary trends
from 1961 to 2009. TABLE 1 presents the
data for each food category.

Since 1960, diets around the world
have become more similar and larger in
terms of calories, protein, fat and food
weight. While animal products, oils and

TABLE 1 Global diet calories per person per day, by food category, 1961–2009

Food category 1961 1980 2000 2009

Alcoholic beverages 79.3 93.6 85 88.2

Grains 976 1042 1077 1118

Animal products 383 473 488 508

Sweeteners 220 275 277 281

Starchy roots 214 184 180 178

Oils 186 255 316 349

Fruits 85.6 94.8 101 104

Pulses 63.4 61.3 58.9 64.9

Vegetables 31.8 40.7 53 55.4

Miscellaneous 0.8 3.4 5.8 9.1

TOTAL calories per day 2239.9 2522.8 2641.7 2755.6

Pdf_Folio:16
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FIGURE 1 Changes to global diet 1961–2009
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sweeteners have long been a feature of the diet in developed countries, they are increasingly becoming
part of the diet of people living in developing countries also. These trends are predicted to continue along
with these countries’ economic development (see FIGURE 2). This is especially the case in countries such as
India and China, where the standard of living is rising and people can increasingly afford access to a wider
variety of foods.

FIGURE 2 Changing diets in developing countries
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Changing diets in Asia
For centuries, the typical Chinese diet was rice and vegetables,
supplemented by fish and small amounts of other meat. Rice is a
valuable source of protein, but as people’s incomes grow, per capita
rice consumption is expected to decline and consumption of protein
via meat sources is expected to increase accordingly.

Australians and Americans are the world’s highest consumers
of meat, eating an average of around 300 grams per person
per day — significantly more than the global average of around
115 grams per person. In 1962, the average Chinese person ate
just 4 kilograms of meat per year. By 2015, this figure was closer to
80 kilograms (around 220 grams per day) and rising (see FIGURE 4).

FIGURE 4 Expected growth in meat consumption, 2011–2021
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14.8.2 Can Australia be a food bowl for Asia?
The countries of the Asian region are home to more than half the world’s population. With significant
economic growth occurring throughout much of the area, and over four billion people to be fed, Asia
presents unparalleled opportunities for Australian farmers and the Australian economy. As Asian societies
become more affluent, higher standards of living give rise to expectations of greater access to goods.
Australia is well placed to provide many of these, including a wide variety of foods and quality fibres such
as wool and cotton.

With a reputation for utilising ‘clean and green’ agricultural systems, coupled with our geographic
proximity, Australian farmers are ideally placed to capitalise on the economic opportunities that the
fast-developing Asian region presents.

‘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 decreasing arable land, less water and fewer
people working in agriculture.

14.8.3 How can dietary change enable sustainable food production?
One-third of the world’s grain crop is fed to animals to produce meat. From a sustainability perspective, this
can be considered wasteful, as the amount of grain used to feed a cow for the purposes of meat production
is 11 times what would be needed to adequately feed a person with grain alone. Similarly, while 1500 litres
of water are needed to produce 1 kilogram of cereal, 15 000 litres are needed to produce 1 kilogram of meat.

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 how and what we eat.
• If we are to feed nine billion people sustainably in 2050, it is unlikely to be on a meat-rich,

Western-style diet.
• 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 also the largest source of methane gas, which is one of the
main contributors to greenhouse gases.

• It is estimated that there are more than 20 000 edible plants that we do not currently eat. Exploring
ways of developing and introducing these into our diets may provide additional, sustainable food
sources for future generations. One example of an ‘old food’ that has become increasingly popular in
the modern diet is quinoa (pronounced keen-wah). 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 quinoa demand, and many other countries are now investigating its
suitability for their locations.

Increasing consumption of fruits and vegetables, whole grains, legumes and nuts, and limiting intake
from animal sources, fats and sugars will not only have health benefits for individuals but will also benefit
the planet, as more land and water resources can be directed to sustainable food crop development.

DISCUSS
A Western-style diet is going to be unsustainable in the future. Provide one argument for and one against the
statement. [Critical and Creative Thinking Capability]
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Interactivity What are we eating? (int-3331)

14.8 ACTIVITIES
1. 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. Examining, analysing, interpreting
2. 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. Classifying, organising, constructing

14.8 EXERCISES
Geographical skills key: GS1 Remembering and understanding GS2 Describing and explaining GS3 Comparing and
contrasting GS4 Classifying, organising, constructing GS5 Examining, analysing, interpreting GS6 Evaluating, predicting,
proposing

14.8 Exercise 1: Check your understanding
1. GS2 Refer to FIGURE 1.

(a) Which food category makes up the greatest part of people’s diets?
(b) Which category is the second-largest component?

2. GS2 Study TABLE 1. Between 1961 and 2009, how much has the total daily calorie consumption increased?
3. GS2 Refer to FIGURE 2. What crops are people in developing countries eating more of? Which crops are

they eating less of?
4. GS5 Refer to FIGURE 3. What is the connection between diet and economic development?
5. GS2 Why have people’s diets changed over time?

14.8 Exercise 2: Apply your understanding
1. GS6 Predict what the consumption of meat in China and the United States might be in 2050. What did you

base your prediction on?
2. GS6 Predict where your foods might come from in 2050. Could aquaponics or vertical farming be a source

of your future food?
3. GS5 Refer to FIGURE 4.

(a) By how much is the meat consumption in the United States expected to increase in the ten-year period
from 2011 to 2021?

(b) Compare the increase expected in meat consumption in the US with that expected in China. What might
account for this difference?

4. GS6 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?

5. GS2 Explain the interconnection between food and family traditions and celebrations.

Try these questions in learnON for instant, corrective feedback. Go to www.jacplus.com.au.

14.9 Urban farms to feed urban populations
14.9.1 What are the advantages of 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 in unused
spaces — even the rooftops of buildings.

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
Pdf_Folio:19
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(from humans and animals) and urban waste water into resources, rather than sources of serious pollution.
In 2000, about 15 to 20 per cent of the world’s food supply came from urban gardens; in 2018, over 800
million people practised urban agriculture, contributing to more than 20 per cent of all global agricultural
production.

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 allowing it to become a source
of serious pollution

• reducing the percentage of income people spend on food.
Urban farming could become more important with rapid urbanisation. With the developing countries in

Africa, Asia and Latin America expected to be home to 75 per cent of all urban dwellers, they will face the
problems of providing enough food and disposing of urban waste.

14.9.2 CASE STUDY: Kolkata sewage ponds
The East Kolkata wetlands in India (see FIGURE 1) cover 12 500 hectares and contain sewage farms,
vegetable fields, pig farms, rice paddies and over 300 fishponds. With a population of more than 14 million,
the urban agglomeration 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 fishponds 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.

FIGURE 1 Catching fish in the Kolkata wetland system fishponds
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14.9.3 CASE STUDY: 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 2). Electric pumps move the fish-waste-filled, ammonia-rich water into a hydroponic vegetable
garden in a greenhouse mounted above the tank. The fish waste fertilises tomatoes, salad leaves and herbs
growing in the greenhouse, and the plants purify the water, which is returned to the tanks.

These structures can be set up almost anywhere, such as on rooftops and in car parks, and the sustainably
produced fresh vegetables and fish can be delivered to nearby city markets and shops, reducing the distance
that the products must travel. Farmers only need to feed the fish and keep the fish-tank water topped up to
sustain the efficient aquaponic system.

FIGURE 2 Urban farming — fish and agriculture

14.9 ACTIVITIES
1. Use the Urban aquaponics weblink in the Resources tab to outline the advantages of aquaponics.

Examining, analysing, interpreting
2. 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 your findings in a PowerPoint presentation.

Classifying, organising, constructing
3. Design a new housing estate with a community garden. What would be needed in order to set up the

community garden? Classifying, organising, constructing
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14.9 EXERCISES
Geographical skills key: GS1 Remembering and understanding GS2 Describing and explaining GS3 Comparing and
contrasting GS4 Classifying, organising, constructing GS5 Examining, analysing, interpreting GS6 Evaluating, predicting,
proposing

14.9 Exercise 1: Check your understanding
1. GS1 What are the main features of urban farming?
2. GS1 What functions do the East Kolkata wetlands perform?
3. GS1 How do communities benefit from urban farms?
4. <content to come>

5. <content to come>

14.9 Exercise 2: Apply your understanding
1. GS6 Consider the idea of vertical farming.

(a) Predict the places in the world likely to have vertical farms.
(b) Explain why you selected these places.

2. GS6 Think about urban farming.
(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 for agritourism already exist. Can you name any such places?

3. GS6 Write a letter to the minister for planning, suggesting that urban farming spaces should be included in
every new urban development.

4. GS5 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. GS5 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.

Try these questions in learnON for instant, corrective feedback. Go to www.jacplus.com.au.

14.10 Thinking Big research project: <project name
to come>
SCENARIO
<Content to come>

Select your learnON format to access:
• the full project scenario
• details of the project task
• resources to guide your project work
• an assessment rubric.

ProjectsPLUS Thinking Big research project: <Project name> (pro-xxxx)
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14.11 Review

14.11.1 Key knowledge summary
Use this dot point summary to review the content covered in this topic.

14.11.2 Reflection
Reflect on your learning using the activities and resources provided.

eWorkbook Reflection (doc-xxxxx)

Crossword (doc-xxxxx)

Interactivity Meeting our future global food needs crossword (int-xxxx)

KEY TERMS
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
discretionary item: an item that is bought out of choice, according to one’s judgement
genetically modified: describes seeds, crops or foods whose DNA has been altered by genetic engineering

techniques
hydroponic: describes a method of growing plants using mineral nutrients, in water, without soil
median age: the age that is in the middle of a population’s age range, dividing a population into two numerically

equal groups
Ramsar site: a wetland of international importance, as defined by the Ramsar Convention — an

intergovernmental treaty on the protection and sustainable use of wetlands
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
yield gap: the gap between a certain crop’s average yield and its maximum potential yield
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