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General Objective of the Module

Blown by the winds, across land and throughout the oceans, waste is being generated at an
unsustainable and ever-increasing rate. By 2050, 3.40 billion tons of waste is expected to be built up
annually and keep on contributing to climate change. The linear economy has negative impacts on the
amount of waste being produced as it follows the “take-make-dispose” step-by-step plan. Therefore,
it is important to understand how everyday life materials can be used more efficiently, longer, and in
closed loops. This is the aim of the circular economy and the transition to it is critical.

The general objective of the module is to define and explain the terms linear economy and circular
economy, as well as to describe the causes and effects of waste.

The module will begin by exploring the issues of Linear Economy and the effects it has on water and
soil pollution. Then, the concept of Circular Economy will be introduced as well as its main principles
and benefits. Teachers and students will get to know more about the different types of waste
management methods such as landfills, combustion, recycling, composting etc.

Topics:
1) Linear Economy and Circular Economy
2) Unsustainable waste management methods

3) Sustainable waste management methods

Learning Goals
¢ Define the terms linear economy and circular economy
e List advantages of circular economy
¢ Describe the causes and effects of waste in the world and relate the issue to their own lives
¢ Explain circular economy with examples from daily life
* Realize that the problem of waste in human societies is due to linear flow systems of
production and consumption
¢ Defend that circular flow is one of the important strategies to enable long-term resilience,
secure sustainable resource supply and the well-being of the planet.
e List different methods of waste management
e Distinguish between sustainable and unsustainable waste management methods
¢ Understand the concept of responsible consumption.
¢ Discuss possible solutions to the problem of waste.

This project has been funded with support from the European Commission. This communication reflects the
views only of the author, and the Commission cannot be held responsible for any use which may be made of the
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1. Introduction to Linear Economy

" The goods of today
are the resources of tomorrow
at yesterday S resource
prices. 77
Walter R. Stahel

1.1. Linear Economy

By 2050, the world is estimated to be consuming as if there were three planets of Earth considering
that the resource consumption is not kept within planetary boundaries. (ec.europa.eu, n.d.) In our
current economy, materials are taken from the Earth, converted into products, and eventually
thrown away as waste. (Ellen MacArthur Foundation, 2019)

You can proceed with showing to your students the following video that explains what
linear and circular economy is:

“Explaining the Circular Economy and How Society Can Re-think Progress | Animated Video Essay”
https://www.youtube.com/watch?v=zCRKvDyyHmI (3min, 48sec)

This project has been funded with support from the European Commission. This communication reflects the
views only of the author, and the Commission cannot be held responsible for any use which may be made of the
information contained therein.
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1.2.  Definition of linear economy

With the above statement and video, your students can attempt to give the definition of the linear
economy themselves.

A linear economy is a traditional model based on a “take-make-dispose” pattern. This
results in more waste, as this strategy relies on the collection of raw materials,
transformed into as many products as possible, which will then be discarded. (Dieguez,
2020)

1.3.  Ecological disadvantages of linear economy

In order to collect all these raw materials, high amounts of both energy and water must be
consumed, where discarding these products results in the emission of toxic substances, as well as
the disruption of forests, lakes and other natural capitals. (Kenniskaarten - het Groene Brein, 2017)

Most of the plastic we discard every day ends up in landfills, taking up to 1,000 years to decompose
and leaching potentially toxic substances into the soil and water. (UNEP, 2018) Additionally, plastic
is also the most common sort of marine debris that can be found in different shapes and sizes in
our ocean.

1.3.1. Microplastics

Definition of microplastics and different types

Now picture the size of a sesame seed, which is not bigger than 5 millimeters! The
plastics that are less than this in length are called “microplastics”. Microplastics can
come from a different type of sources, including from larger plastic debris, degrading
into very small pieces and also from microbeads.

A-Z

Microbeads (a type of microplastic), are intentionally manufactured to be very tiny pieces of
polyethylene plastic and can be found in various beauty products, such as face cleansers and
toothpastes, used as exfoliants. Due to their tiny size, these particles can easily pass through water
filtration systems and end up in the ocean, posing a potential threat to aquatic life. (US Department
of Commerce, 2022)

Other types of microplastics, that are designed small for commercial purposes, are fibers and
nurdles. Plastic fibers are found in clothes and end up in the ocean even from the first wash, as
they get loose from them and pass through waterways. On the other hand, nurdles are small
pellets that through a specific process make larger plastic shapes.

As mentioned above, microplastics can either be intentionally produced or by degraded larger
plastic pieces. The second case depends on factors such as polymer type, age, and environmental
conditions like temperature, weathering irradiation, and pH. (Youmatter, 2020)

Where can microplastics be found?
These tiny particles blow around between sea and land, so people might be inhaling
iDID or eating plastic from any source. Plastic is designed to last, requiring a lot of time
KNOW "7 to break down. Taking these two together microplastics can be found almost
everywhere like:

e Bottled water

e Tea bags
e Beer
e Rain

This project has been funded with support from the European Commission. This communication reflects the
views only of the author, and the Commission cannot be held responsible for any use which may be made of the

information contained therein.




é

W@
£ * % Co-funded by the
SCHOOQOLS A Erasmus+ Programme
GO GREEN Gl of the European Union
e Atmospheric air
e Salt

e Marine mammals, fish, invertebrates, and fish-eating birds
(Youmatter, 2020)

Are they harmful?

There is not enough information to evaluate the true amount of microplastics that can affect or
cause any risk to human health. However, more than 100 laboratory studies have exposed animals,
to microplastics, causing them to reproduce less effectively or suffer physical damage. Researchers
are worried the most about the ones, that are so small that could enter human cells or tissues,
which can inflame lung tissue and lead to cancer. (Lim, 2021)

Ask your class to think and list some problems and effects of the linear economy on the world.
They can be introduced to single-use plastics and how they are converted to microplastics as an
example of a linear economy.

You can use the following image to explain the generation of microplastics:

LAI;(:(%RDZLC?SSTIC NURDLES PERSONAL HYGIENE
CLOTHING PRODUCTS

-
e
o
“.}i .
Small plastic pellets
used in industry

Toothpaste, shower gel.
facewash

MICROBEADS

MICROPLASTIC

Source: https://encounteredu.com/multimedia/images/sources-of-microplastics

" Additional resources:

e Lesson plan about microplastics:

e https://cdn.kged.org/wp-content/uploads/sites/26/2018/01/Lesson-Plan -Microfibers.pdf

e Surprising facts about microplastics: https://www.orcanation.org/2019/08/14/five-
surprising-facts-you-should-know-about-microplastic/

e Fun activities to teach about plastic pollution:https://www.unep.org/news-and-
stories/story/five-fun-activities-teach-your-children-about-plastic-pollution

This project has been funded with support from the European Commission. This communication reflects the
views only of the author, and the Commission cannot be held responsible for any use which may be made of the
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1.3.2. Water Pollution

Toxic substances enter lakes, rivers, and oceans, getting dissolved in them, floating in the water,
or settling on the bottom, resulting in water pollution. Water quality is degraded as well. Water
pollution negatively affect aquatic ecosystems, and the pollutants can even seep through and
reach the groundwater, ending up in our households as contaminated water we use in our daily
activities, including drinking. (WWF, 2020)

The Great Pacific Garbage Patch is a collection of marine debris in the North Pacific Ocean. Marine
debris as already mentioned above, can end up in different water bodies and in different forms,
shapes and sizes. Due to the microplastics of the Great Pacific Garbage Patch the water looks like
a cloudy soup, which intermixed with larger items, such as fishing gear and shoes. (National
Geographic Society, 2019)

Itis recommended to start talking about water pollution after presenting to your students
™ the following video:

3

“The Great Pacific Garbage Patch Explained | Research | The Ocean Cleanup”
https://www.youtube.com/watch?v=0EyaTqezSzs&t=160s

THE GREAT PACIFIC
GARBAGE PATCH

EXPLAINED

CALIFORNIA

HAWAII
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The following can be told as a nice story to the younger aged students and show them this video
instead:

DI

“The Great Pacific Garbage Patch”

https://www.youtube.com/watch?v=xs2yinYp27A

When Captain Moore was sailing in 1997 from Hawaii to Southern California, he saw far from
civilization in the middle of the Pacific Ocean pieces of plastic from large to very small floating but
also in different layers of the water column. Little did he know back then, that he would discover
one of the world’s largest environmental disasters. This phenomenon he called as “Plastic soup”.

The plastic soup consists of large plastic items, which due to the sunlight exposure and weathering
caused by waves, tend to break down into microplastics floating in the ocean. This concentration
of plastic in the water is so high that makes the plastic soup impossible to ever be completely
cleaned up. Unfortunately, this high amount of microplastics doesn’t only float in the middle of
the ocean but it’s also present in inland waterways, on land, including the agricultural land, as well
as in the air we breathe. (Plastic Soup Foundation, 2014)

Additional Resources
=

e Find out more about water pollution/facts/quiz:
https://www.ducksters.com/science/environment/water pollution.php#:~:text=Wat
er%20pollution%20is%20when%20waste,nature's%20water%20cycle%20as%20well

e Lesson plans for water pollution:
https://extension.usu.edu/waterquality/educator-resources/lessonplans/wp

e Calculate their water footprint:
https://www.watercalculator.org/?cid=1408



https://www.youtube.com/watch?v=xs2yinYp27A
https://www.ducksters.com/science/environment/water_pollution.php#:~:text=Water%20pollution%20is%20when%20waste,nature's%20water%20cycle%20as%20well
https://www.ducksters.com/science/environment/water_pollution.php#:~:text=Water%20pollution%20is%20when%20waste,nature's%20water%20cycle%20as%20well
https://extension.usu.edu/waterquality/educator-resources/lessonplans/wp
https://www.watercalculator.org/?cid=1408
https://www.youtube.com/embed/xs2yinYp27A?feature=oembed
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1.3.3. Soil Pollution

Soil is an essential ecosystem that delivers valuable services such as the provision of food, energy
and raw materials, carbon sequestration, water purification, nutrient regulation, pest control, and
support for biodiversity and recreation. (ec.europa.eu, n.d.)

Soil pollution when toxic chemicals (pollutants or contaminants) in soil are found, in
high concentrations, enough to pose a risk to human health and/or the ecosystem.

=
Causes of soil pollution
The causes of soil pollution can be eithre man-made or naturally occuring causes. For the purposes
of this module, we will focus more on the anthropogenic ones, some of which are:

Spills and leaks of chemicals

Poor agricultural activities/practices (pesticides
and/or insecticides etc.)

Vehicle emissions

Improper waste dumping/management and

I landfilling

Effects of soil pollution

Soil pollution can similarly affect plants, animals and humans. Various anthropogenic activities have
resulted in increased human exposure to pollutants including potentially toxic elements (PTEs). Soil
pollutants can be transferred into the food chain via plant uptake and pose various hazards to animal
and human health.

Some of the health problems caused, are impairment of kidney function, in both animals and humans.
On the other hand exposure to PTEs in soils can cause severe health effects including lung, kidney, liver
damage. Children are in higher risk due to hand-to-mouth activities in soil. (Rodrigues and Rémkens,
2018)

Additional Resources

e Lesson Plans on Soil Pollution with activities and instructions and some more information

https://www.ezview.wa.gov/Portals/ 1962/images/Legacy%20Pesticides/Background%20docs/be-
alert-in-the-dirt-lesson-plans.pdf

https://study.com/academy/lesson/soil-pollution-lesson-plan.html

This project has been funded with support from the European Commission. This communication reflects the
views only of the author, and the Commission cannot be held responsible for any use which may be made of the

information contained therein.
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2. Introduction to Circular Economy

2.1.  Circular Economy

After learning what linear economy is and its negative impact on our planet, you may now ask your
12 students why the transition to a circular economy is important and what they think it is. You can

show the image below:

Recycling  Circular
Economy  Economy

)

ﬂ

: The circular economy is a model where existing materials can and should be shared, reused,
) repaired, refurbished and recycled as long as possible. In this way, the life cycle of products
== is extended and the waste is reduced to a minimum. (www.europarl.europa.eu, 2015)

Us humans are producing too much toxic waste from resources that are running out. Moving to a
circular economy, everything will have value and nothing will be wasted. (National Geographic Kids,
2020)

Now, let them picture they are holding a smart phone that stopped working. What would
they do in a linear economy world and what in a circular one?

In a circular economy, smartphones would be designed in a way where their precious metals and
materials inside them could be reused or safely returned to nature. On the other hand, it would be
chucked away in a linear one, littering our planet in the process (National Geographic Kids, 2020).

This project has been funded with support from the European Commission. This communication reflects the
views only of the author, and the Commission cannot be held responsible for any use which may be made of the
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2.2. The main principles of circular economy
€0, o Elimination of waste and pollution

By focusing on a design of materials in order to be able to re-enter the economy at the end
of their use, the concept of waste can be eliminated.

as their value is retained.

Regeneration of nature
The materials are currently lost after use, where they could return to the earth, as the
%\% biological ones do. Through good farming practices, the biodiversity and nutrients of the
soil can be enhanced, focusing more on regeneration instead of extraction giving also nature
more room to thrive.
(ellenmacarthurfoundation.org, n.d.)

co,
¢ Reuse of products and materials
When the product itself or its materials can be kept in use then nothing becomes a waste,

2.3.  Benefits of Circular Economy
Moving towards a more circular economy could deliver benefits in order to eliminate the negative
impacts on the environment, improving the security of the supply of raw materials, stimulating
innovation, boosting economic growth.

DID In addition to that, another benefit is the job creation. It is estimated to reach 700,000
E(N)gw jobs in the EU alone by 2030! (www.europarl.europa.eu, 2015)

In general some of the benefits are:

e Lower total greenhouse gas emissions

e Products that last longer (better quality and value for money in the long term)
o Improved security of the supply of raw materials

e Boosting economic growth

e Creation of jobs (European Parliament, 2015)

2.4.  Circular Economy in Everyday life
Every one of us should try to contribute in the transition to circular economy beginning from changing
some small habits in our everyday life. Ask your students to list some tips.

e Reduce food waste

e Reusable bags/water bottle/cutlery/straws
e Avoid paper cups

e Recycle right etc.

When a product is broken, it will be repaired or new products will be made from it. In a circular
economy, there is no waste to be thrown away rather than being a new raw material. This will help to
reduce greenhouse gas emissions and save raw materials.

Consuming and choosing sustainable products or even when materials, products or even cars are
shared then less raw materials are needed. (Waterstaat, 2016)

This project has been funded with support from the European Commission. This communication reflects the
views only of the author, and the Commission cannot be held responsible for any use which may be made of the
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Additional Resources:

The circular economy in detail/diagram/definitions:
https://archive.ellenmacarthurfoundation.org/explore/the-circular-economy-in-detail

Beginner's Guide to Reducing Waste:
https://www.addisoncountyrecycles.org/recycling/reduce-reuse/plastics-reduction

More about circular economy (kids version)/quiz/innovations:
https://www.natgeokids.com/uk/discover/science/general-science/all-about-the-circular-

economy/

Circular economy examples - how IKEA, Burger King, Adidas and more are investing in a
circular economy:
https://www.weforum.org/agenda/2020/12/circular-economy-examples-ikea-burger-king-

adidas/

Innovative examples of circular economy and energy generation:
https://www.nationalgeographic.com/magazine/article/how-a-circular-economy-could-save-
the-world-feature

Case studies about circular economy: https://www.goingcircularfilm.com/case-studies

This project has been funded with support from the European Commission. This communication reflects the
views only of the author, and the Commission cannot be held responsible for any use which may be made of the

information contained therein.
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3. Waste management

3.1. Definition of waste and waste management

n What is waste? https://www.youtube.com/embed/iXHanV7ge6E?feature=oembed

Waste is anything which is eliminated or discarded as it is no longer useful or required after
the completion of a process. Waste management refers to the various schemes to manage
and dispose of wastes. It can be by discarding, destroying, processing, recycling, reusing, or
controlling wastes. (Biology Articles, Tutorials & Dictionary Online, n.d.)

3.2.  Correlation of human and the increased waste

1 T According to Our World in Data, the world population increased from 1 billion in 1800 to
7.9 billion today. (Roser, Ortiz-Ospina and Ritchie, 2019) With the population rapidly
growing and moving to the urban areas, annual waste generation is expected to increase
by 70% from 2016 levels to 3.40 billion tons in 2050. (World Bank, n.d.) Not only the
increasing human population, but also its activities, changes in lifestyles and consumption patterns
have resulted in an increased amount of waste. (Demirbas, 2011) Most people spent most of their time
buying food, clothing and shelter. Travelling along with tourism are another growing activities, that
often lead to over-consumption causing more waste to be generated. Household waste, such as
kitchen scraps, packaging, or electrical waste like computers, smartphones, vacuum cleaners etc., are

part of the huge amount of waste being produced from human lifestyle activities.

According to statista, China, being the world’s most populous nation, is responsible for
IDID . . . . .
YOU the largest share of global municipal solid waste, where in terms of population the United
KNOW?? | states is the biggest producer of waste. (Tiseo, 2021)

Therefore, a more sustainable way of waste management is essential, in order to reduce the amount
of waste generated and eventually discharged into the environment.

This project has been funded with support from the European Commission. This communication reflects the
views only of the author, and the Commission cannot be held responsible for any use which may be made of the
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3.3. Classification of waste
Depending on the source from which waste comes, it can be classified as:

- Industrial waste: generated by manufacturing or industrial processes. The types of industrial waste
generated include cafeteria garbage, dirt and gravel, masonry and concrete, scrap metals, trash, oil,
solvents, chemicals, weed grass and trees, wood and scrap lumber, and similar wastes.

- Municipal waste: collected and treated by or for municipalities. It covers waste from households,
from commerce and trade, office buildings, institutions and small businesses, as well as yard and
garden waste, street sweepings, and the contents of litter containers.

- Medical waste: healthcare waste, often contaminated by body fluids, blood and potentially infectious
materials. Therefore, specific treatment and management is needed. Some health care facilities that
generate medical waste are hospitals, doctor’s offices, dental practices, blood banks, and veterinary
hospitals/clinics, as well as medical research facilities and laboratories.

- Agricultural waste: produced as a result of various agricultural activities. It includes manure and other
wastes from farms, pesticides and herbicides, poultry houses and slaughterhouses.

Medical

e

Agricultural

Industrial

Society must dispose it as it can be harmful to human health and the environment. (Randall Seeker,
1991)

This project has been funded with support from the European Commission. This communication reflects the
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3.4. Different methods of waste management
In general, all the waste should follow a specific treatment. In general, it should undergo material

recycling or thermal treatment. Often, due to technical or economic reasons this is not feasible.
Therefore, the waste is disposed of in a landfill after proper treatment.

]
: The collection, transportation and the disposal of waste products is called waste
17 d  management. There are different methods of waste management, some of which have a
greater impact on the environment than others. The most common ones are the following:

]

+ Cheap method
- Requires the use of a large area

- It gives highly hazardous gases,

+ Energy from waste

- Produces ash and steam,
contaminating the air, water and

like methane land.
- Expensive
1. Landfilling 2. Incineration

+Saves energy compared to the
ene;gytre?wred fo;cr:eatlng +Natural process
products from scratc

Ny +Free of hazardous by-products
+Reduces the waste that goes to ca
landfills and incinerators -Takes time

-Still takes energy

4. Compostin
3. Recycling P g

This project has been funded with support from the European Commission. This communication reflects the
views only of the author, and the Commission cannot be held responsible for any use which may be made of the

information contained therein.




é

W@
A Co-funded by the
SCHOOLS AT Erasmus+ Programme
GO GREEN G of the European Union
3.4.1. Landfill

When waste is not recycled or reused it has to be disposed somewhere, and it usually ends up at a
landfill site. Landfilling is seen as a successful waste management approach; yet, there are several
reasons why landfilling appears to be the least reasonable waste management strategy. Landfills can
only be used for a short period of time, and landfill reclamation can take hundreds of years.
18 (Vaverkova, 2019)

Landfill facts and statistics - A global problem
u https://www.youtube.com/watch?v=18FLfQDInI8
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Many materials that end up as waste in the landfill contain toxic substances. Over time, these toxins
leach into the soil and groundwater, and become environmental hazards for years.

: Leachate is a liquid that forms when waste decomposes in a landfill and water filters
: through it. This liquid is extremely hazardous and has the potential to pollute land,
———=—1 groundwater, and waterways.

Organic waste, such as food scraps and green waste, is often compacted and covered when disposed
of in landfills. This depletes the oxygen supply, resulting in an anaerobic process and gases like
methane, a 25-times more powerful greenhouse gas than carbon dioxide, is eventually released.
(Environment Victoria, 2013)

g Additional Resources

e Lesson Plans
https://pw.lacounty.gov/epd/environmental-defenders/downloads/Lesson-Plan-Landfills-
and-the-Four-R's-Grades-4-6.pdf

https://kidsgardening.org/resources/lesson-plan-learn-about-landfills/

e Landfill facts and photos for kids:
https://kids.kiddle.co/Landfill#:~:text=A%20landfill%20is%20a%20place,small%20pieces%2C
%20it%20is%20buried.
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The controlled burning of chemicals in a confined space as a method of treating and
disposing of hazardous waste is known as combustion.

For solid and liquid hazardous wastes, there are two types of combustion units:

- Incinerators are mostly used to destroy waste.
- Boilers and Industrial Furnaces (BIFs) are generally utilized for the recovery of energy and
materials. (www.tn.gov, n.d.)

Incineration
Incineration is a technology that involves burning commercial, residential, and hazardous waste, also
known as municipal solid waste.

Waste like:
® paper,
e plastics,

e metals, and
e food scraps are converted into ash, combustion gases, air pollutants, wastewater, and heat.

[ ]
w Why s it bad?

Burning waste harms not only the health and the environment but also the economy of many
communities. Thousands of pollutants are released by even the most technologically advanced
incinerators, contaminating our air, land, and water.

Newer incinerators, are equipped with air pollution control devices such as air filters to capture and
concentrate some of the pollutants, but they are still not eliminated.

The reason is that the captured pollutants are simply transferred to other by-products which are then
deposited in landfills and therefore released into the environment.

Although incinerators require a lot of fuel for their operation, the heat generated sometimes can be
used to generate electric power in a process called “energy from waste”. However, zero waste
practices such as recycling and composting could save a good amount of energy produced by waste
incineration. (Maxey, 2018)
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3.4.3. Reduction, Reuse and Recycle

Reduce, Reuse, Recycle —these three 'R' words play an important role in sustainable living, as they help
to cut down on the amount of waste we have to throw away. In order to tackle climate change people
should reduce what they consume, reuse what they already have and recycle what is no longer needed.

However, taking a step further to zero waste living, 3 more Rs have been added: Refuse, Repair and
Rethink (see additional resources for more Rs).

Reduce the amount of produced waste and limit the number of the things you buy in the

first place.

Reuse items as much as possible before replacing them.

". Recycle items or their components wherever possible and put them to some new purpose
as much as possible.

Refuse single-use products, such as bags, packaging, cups, straws. w

? l Repair stuff before tossing it and buying new.

0

Rethink before taking a decision and make more rational and O

environmentally conscious choices.

Using the 6 'R's also helps to minimise the amount of space needed for landfill sites, where waste
materials are disposed of.

Ask them how can they:

- reduce the amount of waste they produce?
- Turning off the lights and taking shorter showers reduces the energy and water you
consume.

- reuse what they have?
- Updating your computer rather than getting rid of it and buy a new one makes more
environmental sense.

- recycle what they use?

- A computer that isn’t fit for reuse anymore, it can be donated to one of several
organizations which can refurbish it or recycle its components.  (Solar Schools, n.d.)

- refuse single-use plastics?
- Bringing a reusable bag, straw, cutlery, cups will help refusing single-use plastics.

- repair something broken?

This project has been funded with support from the European Commission. This communication reflects the
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- A sock has a hole. You can ask for help to repair it or even watch a how-to video on YouTube!

- rethink before buying or asking for something that they don’t really need?

-> Rethinking whether a phone can be used longer instead of buying a new one every year.

=

21

g Additional Resources

Tips about how to reduce, reuse and recycle/cool facts/lesson plans (signing up your school

is required):https://www.solarschools.net/knowledge-bank/sustainability/reduce-reuse-
recycle
Activities/lesson plans/coloring pages/printables/clipart/worksheets:

https://www.teacherplanet.com/content/reduce-reuse-recycle

Kids invention: a digester that takes in Styrofoam and produces the biodegradable plastic
PHA and energy: http://www.nanonerds.org/invention.html|?i=1

Some waste examples of recognisable items that the children will be familiar with/ photos
of waste robot, that kids made entirely from items that you would normally throw away at
home/ Repurposing Gallery and examples: https://www.encore-environment.com/waste-
wise-kids/

STEM home teaching material

https://www.stem.org.uk/elibrary/resource/30113

Powerpoints, specifications and definitions of R

https://practicalaction.org/schools/6-
rs/#:~:text=6Rs%3A%20Rethink%2C%20Refuse%2C%20Reduce,on%20people%20and%20the
%20environment.

Different Rs with examples in daily life

http://www.tri-citiesdisposal.com/the-five-rs
https://sustainability-success.com/6-rs-of-sustainability-lifestyle-9-3-

rs/#The definition of rethink
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3.4.4. Composting

What is composting?

Composting is a natural process that recycles organic matter, such as leaves and food
scraps, into a valuable fertilizer that can be used to enrich soil and plants. Through
composting food waste and greenhouse gas emissions are also reduced.

22

Compost is the resulting decomposed matter that is rich in nutrients and can be used for gardening,
horticulture, and agriculture.

4 4 Benefits of Composting
Composting is a great way to reduce the waste stream, as well as the emission of greenhouse
gases. Some of its benefits are:

N e

Eco-friendly process

No harmful by-products most of the times

Reduces the space taken from waste in the landfills

Improves the soil structure and the water retention ability

Healthier soil = healthier and more growing plants
more water in the soil = plants with deeper roots, preventing soil erosion

5. Costs less

el e

“‘ Disadvantages of Composting
L § ’ Despite the benefits of composting there are some drawbacks as well (Green Coast, 2019):

1. Unpleasant smell, when there is no oxygen (anaerobic) there is a small amount of methane
emissions

2. Takestime

If not done properly, it can spread diseases

Requires plenty of work

3.
4
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3.4.5. Animal Feeding
Currently, one third of total farmland is used to grow animal food, while producing, processing and
transporting this feed contributes to about 45% of the agricultural sector’s emissions.

The food waste can be a problem and a solution at the same time, as it can be turned into animal feed,
something that can lower the environmental impact of food production.

According to United Nations, every year around a third of all food produced for human

%)DU consumption is wasted. This equates to 1.3 billion tonnes of food with huge amounts of
KNOW avoidable greenhouse gas emissions.

This waste could become a sustainable solution for the agricultural sector, which requires heavy
resources, in order to produce animal feed.

Turning fruit, vegetable, cereal and dairy waste into pork and poultry feed can be a climate-friendly
way to eliminate the livestock's environmental impact. (Gillman, 2018)

FOOD WASTE HIERARGHY

P —

REUSE - Feed hunary
people

REUSE - Feed animals

REUSE - RECYGLE -
Composting
I ———/
e

Landfill/Incineration

\/
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4. Didactic Strategies

The aim of this module was to be written with some in-text guidelines for the teacher to follow and
make the understanding and teaching of the topics easier. Icons, images, videos and simple definitions
were included to ease the adjustment of the material on your student’s age.

Students can be introduced into linear and circular economy with simple videos, photos and examples
from their daily life. For example, they can be given things or examples of things that are very familiar
with and start thinking how their and everyone else’s actions can make these things last longer and
how they can benefit out of it.

The students, no matter their age, can become more responsible when understanding why waste is
not good neither for them nor for our planet, as waste management gives them a sense of
responsibility and consistency. Empowering in caring for the environment, gives them a sense of
purpose and hope that, together with the world, they can make a difference.

When it comes to explaining harder definitions, like waste management methods or types, then the
lesson can be taught in a way to make it fun for the students. An example is to create a system that
relies on points, where the winner gets awarded with a ribbon, a trophy, or whatever else, when they
have guessed something right or when proposed something nice.

The personality, likes and dislikes of every student differ from each other, so they can be given
examples accordingly. In order to have their curiosity appealed, something needs to catch their
interest and this can happen by being presented with materials related to their interest. For example,
if they like food, they can be given examples about food waste or how to make food last longer
preventing it getting bad. Or, if they like smartphones, they can be introduced about e-waste or shown
photos of laptops, computers, phones and technology related products on the landfill, so that they
start rethinking how this can be prevented. Should they like toys, then they should also try to think of
ways to have them longer or how they can play in groups with them. If they no longer need it then
they can donate it instead of tossing it away.

It should also be noted, that giving examples from adults, companies and brands that are more
aware of, will make them realize that this is a journey of everyone’s actions — young or old. We are all
in this together.

This project has been funded with support from the European Commission. This communication reflects the
views only of the author, and the Commission cannot be held responsible for any use which may be made of the

information contained therein.




25

é

Y7
A Co-funded by the
SCHOOLS SO Erasmus+ Programme
GO GREEN G of the European Union
References
ec.europa.eu. (n.d.). Circular economy. [online] Available at:

https://ec.europa.eu/environment/topics/circular-economy _en.

Ellen MacArthur Foundation (2019). What Is a Circular Economy? [online]

Ellenmacarthurfoundation.org. Available at: https://ellenmacarthurfoundation.org/topics/circular-

economy-introduction/overview.

Dieguez, T. (2020). Operationalization of Circular Economy: A Conceptual Model. [online] Handbook of
Research on Entrepreneurship Development and Opportunities in Circular Economy. Available at:

https://www.igi-global.com/chapter/operationalization-of-circular-economy/256091.

Kenniskaarten - het Groene Brein. (2017). What are the disadvantages of the current linear economy?
- Kenniskaarten - het Groene Brein. [online] Available at:

https://kenniskaarten.hetgroenebrein.nl/en/knowledge-map-circular-economy/ce-disadvantages-

linear-economy/.

ec.europa.eu. (n.d.). Soil - Environment - European Commission. [online] Available at:

https://ec.europa.eu/environment/soil/index_en.htm.

UNEP (2018). Plastic planet: How tiny plastic particles are polluting our soil. [online] UN Environment.

Available at: https://www.unep.org/news-and-stories/story/plastic-planet-how-tiny-plastic-particles-

are-polluting-our-soil.

Plastic Soup Foundation (2014). Plastic Soup Foundation. [online] Plastic Soup Foundation. Available

at: https://www.plasticsoupfoundation.org/en/.

Forschungsverbund Berlin. (2018, February 5). An underestimated threat: Land-based pollution with
microplastics. ScienceDaily. Retrieved March 16, 2022 from
www.sciencedaily.com/releases/2018/02/180205125728.htm

National Geographic Kids. (2020). All about the circular economy. [online] Available at:

https://www.natgeokids.com/uk/discover/science/general-science/all-about-the-circular-economy/.

ellenmacarthurfoundation.org. (n.d.). Circular economy principles: Regenerate nature. [online]
Available at: https://ellenmacarthurfoundation.org/regenerate-nature [Accessed 17 Mar. 2022].

European Parliament (2015). Circular economy: definition, importance and benefits | News | European
Parliament. [online] www.europarl.europa.eu. Available at:

https://www.europarl.europa.eu/news/en/headlines/economy/20151201STO05603/circular-

economy-definition-importance-and-benefits.

This project has been funded with support from the European Commission. This communication reflects the
views only of the author, and the Commission cannot be held responsible for any use which may be made of the

information contained therein.



https://ec.europa.eu/environment/topics/circular-economy_en
https://ellenmacarthurfoundation.org/topics/circular-economy-introduction/overview
https://ellenmacarthurfoundation.org/topics/circular-economy-introduction/overview
https://www.igi-global.com/chapter/operationalization-of-circular-economy/256091
https://kenniskaarten.hetgroenebrein.nl/en/knowledge-map-circular-economy/ce-disadvantages-linear-economy/
https://kenniskaarten.hetgroenebrein.nl/en/knowledge-map-circular-economy/ce-disadvantages-linear-economy/
https://ec.europa.eu/environment/soil/index_en.htm
https://www.unep.org/news-and-stories/story/plastic-planet-how-tiny-plastic-particles-are-polluting-our-soil
https://www.unep.org/news-and-stories/story/plastic-planet-how-tiny-plastic-particles-are-polluting-our-soil
https://www.plasticsoupfoundation.org/en/
http://www.sciencedaily.com/releases/2018/02/180205125728.htm
https://www.natgeokids.com/uk/discover/science/general-science/all-about-the-circular-economy/
https://www.europarl.europa.eu/news/en/headlines/economy/20151201STO05603/circular-economy-definition-importance-and-benefits
https://www.europarl.europa.eu/news/en/headlines/economy/20151201STO05603/circular-economy-definition-importance-and-benefits

26

é

W@
£ * % Co-funded by the
SCHOOQOLS L Erasmus+ Programme
GO GREEN G of the European Union

EU waste management: infographic with facts and figures | News | European Parliament (2018). EU
waste management: infographic with facts and figures | News | European Parliament. [online]
Europa.eu. Available at:

https://www.europarl.europa.eu/news/en/headlines/society/20180328STO00751/eu-waste-

management-infographic-with-facts-and-figures.

Demirbas, A. (2011). Waste management, waste resource facilities and waste conversion

processes. Energy Conversion and Management, 52(2), pp.1280-1287.

Vaverkova, M.D. (2019). Landfill Impacts on the Environment— Review. Geosciences, [online] 9(10),

p.431. Available at: https://www.mdpi.com/2076-3263/9/10/431/htm.

Environment Victoria (2013). The problem with landfill. Toxins, leachate and greenhouse
gases. [online] Environment Victoria. Available at:

https://environmentvictoria.org.au/resource/problem-landfill/.

Randall Seeker, W.M. (1991). Waste combustion. Symposium (International) on Combustion, [online]
23(1), pp.867—885. Available at:
https://www.sciencedirect.com/science/article/abs/pii/S0082078406803413#:~:text=Waste%20mat
erials%20are%20generated%20by.

www.tn.gov. (n.d.). Combustion. [online] Available at: https://www.tn.gov/environment/program-
areas/solid-waste/hazardous-waste-
management/combustion.html#:~:text=Combustion%20is%20the%20controlled%20burning
[Accessed 23 Mar. 2022].

Maxey, A. (2018). What’s Wrong with Burning Our Trash, Anyway? | Conservation Law Foundation.

[online] Conservation Law Foundation. Available at: https://www.clf.org/blog/whats-wrong-with-

burning-our-trash-anyway/.

Solar Schools (n.d.). Reduce, Reuse, Recycle - Knowledge Bank - Solar Schools. [online]

www.solarschools.net. Available at: https://www.solarschools.net/knowledge-

bank/sustainability/reduce-reuse-recycle.

Green Coast. (2019). Composting Pros And Cons: Is This Effective? [online] Available at:

https://greencoast.org/composting-pros-and-cons/.

Waterstaat, M. van |. en (2016). From a linear to a circular economy - Circular economy -

Government.nl. [online] www.government.nl. Available at:

This project has been funded with support from the European Commission. This communication reflects the
views only of the author, and the Commission cannot be held responsible for any use which may be made of the

information contained therein.



https://www.europarl.europa.eu/news/en/headlines/society/20180328STO00751/eu-waste-management-infographic-with-facts-and-figures
https://www.europarl.europa.eu/news/en/headlines/society/20180328STO00751/eu-waste-management-infographic-with-facts-and-figures
https://www.mdpi.com/2076-3263/9/10/431/htm
https://environmentvictoria.org.au/resource/problem-landfill/
https://www.sciencedirect.com/science/article/abs/pii/S0082078406803413#:~:text=Waste%20materials%20are%20generated%20by
https://www.sciencedirect.com/science/article/abs/pii/S0082078406803413#:~:text=Waste%20materials%20are%20generated%20by
https://www.clf.org/blog/whats-wrong-with-burning-our-trash-anyway/
https://www.clf.org/blog/whats-wrong-with-burning-our-trash-anyway/
https://www.solarschools.net/knowledge-bank/sustainability/reduce-reuse-recycle
https://www.solarschools.net/knowledge-bank/sustainability/reduce-reuse-recycle
https://greencoast.org/composting-pros-and-cons/

é

W@
£ * % Co-funded by the
SCHOOQOLS L Erasmus+ Programme
GO GREEN G of the European Union

https://www.government.nl/topics/circular-economy/from-a-linear-to-a-circular-

economy#:~:text=In%20a%20circular%20economy%2C%20manufacturers.

www.europarl.europa.eu. (2015). Circular economy: definition, importance and benefits | News |
27 European Parliament. [online] Available at:

https://www.europarl.europa.eu/news/en/headlines/economy/20151201STO05603/circular-

economy-definition-importance-and-benefits#:~:text=The%20circular%20economy%20is%20a.

Gillman, S., 2018. Turning food waste into animal feed could take a chunk out of livestock emissions.
[online] Horizon Magazine. Available at: <https://ec.europa.eu/research-and-innovation/en/horizon-
magazine/turning-food-waste-animal-feed-could-take-chunk-out-livestock-emissions> [Accessed 6
April 2022].

Oceanservice.noaa.gov. 2022. What are microplastics?. [online] Available at:
<https://oceanservice.noaa.gov/facts/microplastics.html#:~:text=Most%20plastics%20in%20the%20

ocean,through%20waterways%20into%20the%20ocean.> [Accessed 26 February 2021].

Youmatter. (2020). Microplastics: Definition, Where They Come From and Effects on Humans. [online]

Available at: https://youmatter.world/en/microplastics-types-effects-humans-nature/.

Lim, X. (2021). Microplastics are everywhere — but are they harmful? Nature, [online] 593(7857),
pp.22-25. Available at: https://www.nature.com/articles/d41586-021-01143-3.

WWF (2020). Water Pollution. [online] Panda.org. Available at:

https://wwf.panda.org/discover/knowledge hub/teacher resources/webfieldtrips/water pollution/.

National Geographic Society (2019). Great Pacific Garbage Patch. [online] National Geographic
Society. Available at: https://www.nationalgeographic.org/encyclopedia/great-pacific-garbage-

patch/.
Rodrigues, S.M. and Rémkens, P.F.A.M. (2018). Chapter 9 - Human Health Risks and Soil Pollution.

[online] ScienceDirect. Available at:
https://www.sciencedirect.com/science/article/pii/B9780128498736000091#:~:text=Exposure%20to
%20PTEs%20in%20soils [Accessed 7 Apr. 2022].

www.europarl.europa.eu. (2015). Circular economy: definition, importance and benefits | News |
European Parliament. [online] Available at:

https://www.europarl.europa.eu/news/en/headlines/economy/20151201STO05603/circular-

economy-definition-importance-and-

benefitst:~:text=Moving%20towards%20a%20more%20circular.

This project has been funded with support from the European Commission. This communication reflects the
views only of the author, and the Commission cannot be held responsible for any use which may be made of the

information contained therein.



https://www.government.nl/topics/circular-economy/from-a-linear-to-a-circular-economy#:~:text=In%20a%20circular%20economy%2C%20manufacturers
https://www.government.nl/topics/circular-economy/from-a-linear-to-a-circular-economy#:~:text=In%20a%20circular%20economy%2C%20manufacturers
https://www.europarl.europa.eu/news/en/headlines/economy/20151201STO05603/circular-economy-definition-importance-and-benefits#:~:text=The%20circular%20economy%20is%20a
https://www.europarl.europa.eu/news/en/headlines/economy/20151201STO05603/circular-economy-definition-importance-and-benefits#:~:text=The%20circular%20economy%20is%20a
https://youmatter.world/en/microplastics-types-effects-humans-nature/
https://www.nature.com/articles/d41586-021-01143-3
https://wwf.panda.org/discover/knowledge_hub/teacher_resources/webfieldtrips/water_pollution/
https://www.nationalgeographic.org/encyclopedia/great-pacific-garbage-patch/
https://www.nationalgeographic.org/encyclopedia/great-pacific-garbage-patch/
https://www.europarl.europa.eu/news/en/headlines/economy/20151201STO05603/circular-economy-definition-importance-and-benefits#:~:text=Moving%20towards%20a%20more%20circular
https://www.europarl.europa.eu/news/en/headlines/economy/20151201STO05603/circular-economy-definition-importance-and-benefits#:~:text=Moving%20towards%20a%20more%20circular
https://www.europarl.europa.eu/news/en/headlines/economy/20151201STO05603/circular-economy-definition-importance-and-benefits#:~:text=Moving%20towards%20a%20more%20circular

28

é

W@
Co-funded by the
SCHOOLS Erasmus+ Programme
GO GREEN of the European Union

Biology Articles, Tutorials & Dictionary Online. (n.d.). Waste management - Definition and Examples -

Biology Online Dictionary. [online] Available at: https://www.biologyonline.com/dictionary/waste-

management.
Roser, M., Ortiz-Ospina, E. and Ritchie, H. (2019). World Population Growth. [online] Our World in

Data. Available at: https://ourworldindata.org/world-population-growth.

This project has been funded with support from the European Commission. This communication reflects the
views only of the author, and the Commission cannot be held responsible for any use which may be made of the

information contained therein.



https://www.biologyonline.com/dictionary/waste-management
https://www.biologyonline.com/dictionary/waste-management

