Section Four
Food security at a Global level (and why soil matters)






	Learning aims:
· This section is designed to build on key learning areas from Sections 
1 and 2
· Students will learn the definition of food security and some of the ways that it is measured
· They will learn that when people can grow food in a biome, then the region can be said to be food secure, and about some threats to food security, and how these relate to soil




We have seen that soil is essential for the production of almost all our foods and looked at the difference between healthy and degraded soils for food production. We have also talked about threats to soils, including from agricultural practices. In this section, we explore the importance of soil for food security, and how soil degradation is related to food insecurity. 
WHAT IS FOOD SECURITY?
Class discussion: 
Class and teacher work together on a definition of food security and food insecurity. Teachers may wish to use some, or all, of the following material and sources.  Suggested questions to guide discussion could include
· What is food security?
· Why will food security become an increasing issue for the world?
· What are the four pillars of food security?
· How does food insecurity differ from hunger?
· How is food insecurity measured by the UN?
· What is the definition of severe food insecurity?
· Using the interactive maps (https://ourworldindata.org/hunger-and-undernourishment) what country had the highest rates of moderate and severe food insecurity? What are some of the factors that have contributed to food insecurity in this country?  
· Using the interactive maps (https://ourworldindata.org/hunger-and-undernourishment) how many Australians experienced moderate and severe food insecurity in 2020? Has this increased since 2020, and if so, what are some of the factors that have contributed to this increase? 
	What is food security, hunger, and food insecurity?
Food security is defined by the United Nations Committee on World Food Security as the physical, social and economic access to sufficient, safe and nutritious food that meets dietary needs and food preferences for an active and healthy life.  
Food security is often described as having four “pillars” – availability, accessibility, utilization, and stability (https://aifsc.aciar.gov.au/food-security-and-why-it-matters).  
· Availability refers to the supply of food, including the diversity and quality of food.  Farming systems are essential for food security and must be sustainable and productive 
· Accessibility refers to people’s physical and economic access to food and includes whether food is affordable 
· Utilisation refers to how people make use of various nutrients in food
· Stability refers to the idea that issues such as war or drought may impact on food security Food Insecurity Experience Scale
Food insecurity can be measured using the following scale:
During the last 12 months, was there a time when, because of lack of money or other resources:
1. You were worried you would not have enough food to eat?
2. You were unable to eat healthy and nutritious food?
3. You ate only a few kinds of foods?
4. You had to skip a meal?
5. You ate less than you thought you should?
6. Your household ran out of food?
7. You were hungry but did not eat?
8. You went without eating for a whole day?


The FAO defines food insecurity as not having “regular access to enough safe and nutritious food for normal growth and development and an active and healthy life” (https://www.fao.org/hunger/en/).  Food insecurity is expected to increase as the global population increases. By 2050, the global population will increase by 2 billion, and the demand for food will increase by 56% compared to 2010.  Current food production will be insufficient to meet this increasing demand (https://www.weforum.org/agenda/2020/11/food-security-why-it-matters/). Climate change is another significant cause of food insecurity, and is projected to cause an increase in food insecurity of 20% by 2050 (https://test.mashable.com/article/climate-change-food-insecurity). This interactive map is a useful demonstration of the impact of climate change on food security (Note: Australia has been excluded from the calculations) (https://www.metoffice.gov.uk/food-insecurity-index/).  
Food insecurity is not the same as hunger, which is defined as an unpleasant physical sensation caused by insufficient consumption of dietary energy.  People who experience food insecurity may not always experience hunger. Chronic hunger occurs when a person does not consume enough calories to lead a normal, active life.  Hunger is measured at a national or global level, using the prevalence of people who do not consume enough calories. The Our World in Data website (https://ourworldindata.org/hunger-and-undernourishment) contains useful maps, graphs, and discussion of hunger, under-nourishment, and food insecurity.  
The United Nations Sustainable Development Goals include a focus on food security. SDG2 aims to “End hunger, achieve food security and improved nutrition, and promote sustainable agriculture”. The targets for the goal include ending hunger and malnutrition by 2030, ensuring “access by all people…to safe, nutritious and sufficient food all year round” (https://sdgs.un.org/goals/goal2). According to the UN SDG website, worldwide, 1 in 10 people suffer from hunger and 149 million children suffer from malnutrition.
How is food insecurity measured? 
The Food and Agriculture Organization of the United Nations has also developed the Food Insecurity Experience Scale to measure food insecurity (https://www.fao.org/hunger/en/).  Food insecurity can range from mild (some uncertainty about the ability to obtain food) to severe (not having access to food for more than a day).  Moderate food insecurity ranges from compromising on food quality and variety to reducing food quantity and occasionally skipping meals. People who have moderate to severe food insecurity may experience hunger, but food insecurity also has other negative consequences (see text box).
The FAO uses the prevalence of people who have moderate or severe food insecurity to help assess the world’s progress towards the UN Sustainability Goals (SDG2). Worldwide, 11.7% of people experienced severe food insecurity in 2021 (https://ourworldindata.org/hunger-and-undernourishment).“Severe food insecurity is one extreme of the scale, but even moderate food insecurity is worrisome. For those who are moderately food insecure, access to food is uncertain. They might have to sacrifice other basic needs, just to be able to eat. When they do eat, it might be whatever is most readily available or cheapest, which might not be the most nutritious food. The rise in obesity and other forms of malnutrition is partly a result of this phenomenon”.

(https://www.fao.org/hunger/en/)



Food insecurity in Australia
According to the Department of Agriculture, Food and Fisheries, Australia is one of the most food secure countries in the world, and produces substantially more food than we need to feed the population. In a report from 2020, Australia ranked 10th in the world for food availability, and 7th for food affordability. (https://www.agriculture.gov.au/abares/products/insights/australian-food-security-and-COVID-19).  The rate of severe food insecurity in Australia in 2020 was 3.6% (https://ourworldindata.org/hunger-and-undernourishment).  However, the impact of Covid-19, floods and rising cost of living has led to an increase in Australians who are experiencing food insecurity because of lack of affordability. Specifically, food prices have risen so much that many people cannot afford to cover the costs of groceries, and people are forced to skip meals or compromise on the quality of the food they eat. In 2023, 36% of Australians experienced moderate food insecurity because of lack of affordability of food (https://www.aph.gov.au/About_Parliament/Parliamentary_departments/Parliamentary_Library/FlagPost/2024/January/whats_new_in_Feb).  



WHY IS SOIL IMPORTANT FOR FOOD SECURITY?Addressing food security in Australia through improving soil health and productivity 
Climate change and drought are two factors that will impact on Australia’s food security in the future.  The Federal Government has identified that improved soil health is an important way to address these challenges and make our agricultural system more resilient and sustainable. The National Soil Strategy was released in 2021 and describes how Australia will improve Australia’s soil over the next 20 years. 


Agriculture is essential for the availability pillar of food security.  Without a productive agricultural system, the ability to produce sufficient food is reduced, leading to food insecurity.  Therefore, factors that limit productivity of agricultural systems may also cause food insecurity. These factors include climate change, water scarcity, and soil degradation. (https://www.weforum.org/agenda/2020/11/food-security-why-it-matters/). 
Soil degradation is a key threat to sustainable food security because it reduces the capacity of the land to produce quality, nutritious food. Improving soil health is important for addressing food security globally, and helping improve Australia’s food security (availability) into the future.  
Because of the importance of soil for food security, improving soil health is part of the UNSDG2 to end world hunger and food insecurity by 2030. Target 2.4 is: 
“By 2030, ensure sustainable food production systems and implement resilient agricultural practices that increase productivity and production, that help maintain ecosystems, that strengthen capacity for adaptation to climate change, extreme weather, drought, flooding and other disasters and that progressively improve land and soil quality”.
There are many factors that can lead to soil degradation and contribute to food insecurity. These include agricultural practices (tillage, land-clearing, over-use of fertiliser; over-grazing), and climate factors (drought, flooding).  Desertification and climate change are major threats to food security. 
Key Takeaway: Soil degradation directly threatens food security by reducing yields, decreasing nutrient content, and making crops more vulnerable to climate change.

Case study: The Loess Plateau in China
The Loess Plateau is an area in China that has some of the worst erosion on the planet.  Loess soils are very fine, and therefore vulnerable to erosion. Historical records indicate that the plateau was once heavily forested. Centuries ago, people cleared the land of trees, leading to widespread erosion and desertification. Grazing practices have also contributed to the problem. Erosion from the Loess plateau is a major contributor to sediment run-off into the yellow river, and eventually into the sea.
The Loess plateau is very poor, and the problems with soil have contributed to widespread food insecurity.  A major restoration project was undertaken early this century, which has helped restore the landscape and increase food security and local incomes. The focus of the program was on stopping the use of agricultural practices that were contributing to soil loss, and restoring ground cover.   
If you wish to use the Loess Plateau Project as a case study, the following YouTube videos might be useful 
· https://youtu.be/NQBeYffZ_SI - this video is made by the World Bank and describes the conditions on the Loess Plateau, and the successes of the project in restoring the landscape and improving local living conditions. 
· https://www.youtube.com/shorts/WE3fGNrz8hE?feature=share – this video is much shorter and describes the way that the government educated local farmers about the project 

In-class group or individual activity
To encourage students to think about the relationships between food insecurity, soil, climate change and agricultural biomes, students work in groups (or individually) to complete a mind map. 
· Provide the class with the handout about each factor.  
· Students then work in groups or individually to complete the Soils and Food Insecurity Mind Map.  The Mind Map is available in a Student Copy, and as a Teacher Copy with suggested relationships included.  Students can either write a paragraph explaining the relationships in their Mind Map, or present these to the group.   
· Teachers may also choose to use the Mind Map in the PowerPoint and conduct the exercise as a class discussion.


	Extension questions:
What other factors might impact on food security? 
· War/conflict 
· Access to water
· Politics and government policy, 
· Business and market forces (e.g., Bio-fuels)




Useful Resources
	Resource
	Link

	Discusses how a focus on soil can form the basis of a new “green revolution” 
	https://www.hutton.ac.uk/learning/soilshutton/international-year-soils-series-articles/soils-green-revolution

	Information about the causes and effects of soil acidification in QLD 
	https://www.qld.gov.au/environment/land/management/soil/soil-health/acidification

	Information about climate change and agriculture in NSW 
	https://www.climatechange.environment.nsw.gov.au/agriculture

	A discussion of desertification 
	https://earth.org/what-is-desertification/

	A useful discussion of desertification, including the agricultural practices that contribute to desertification, and a map showing causes of desertification around the world (including Australia) 
	https://www.iberdrola.com/sustainability/desertification

	Useful information about desertification including an embedded YouTube video about soil and loss of productive top-soil through desertification
	https://www.unccd.int/land-and-life/desertification/overview
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