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Glossary

Greenhouse gas emissions: the gases that cause the greenhouse effect (see
below) by absorbing infrared radiation. The main ones are carbon dioxide, methane,
nitrogen oxide, etc.

-

"Eat before" R "Expiry date": It is the date written on a product and refers to how
safe the food is, i.e., until when it is safe to eat, provided that the indicated storage
and maintenance instructions have been followed. If the indicated date has passed,
there may be a risk to health (e.g., growth of pathogenic micro-organisms). Foods
that have such labels are everyday products, fish, meat, and ready-made salads,

according to the European Food Information Council (EUFIC).

Best before: It is the date written on a product and refers to the taste and texture of
the food, but not to its safety. In practice, this means that there is no risk if the
product is consumed a while after this date has passed, but it may have a different
taste or texture. Food types that have such dates include pulses, pasta, canned,
dried, and frozen foods, according to EUFIC.

Waste: any substance, solid, liquid or gasses, useless to the organism or system

that produces it.

Garbage — Solid Waste: they are all those solid materials that man does not need or
want, and thus people get rid of them. Solid waste is derived from the solid materials
used daily and resulting from household activities, various industrial and commercial
establishments, and agricultural and mining activities. However, this is waste that is
usually amenable to exceptional management, e.g., recycling, composting, etc. This

category includes food.
Deforestation: The removal or thinning of trees or vegetation in an area.

Climate Change: The change (increase) in the planet's temperature spanning a
long-time scale. According to the UNFCCC, climate change is defined as "climate
change caused directly or indirectly by human activities", distinguishing the term from

climate variability that has natural causes.

Household food waste: The remains of a household, which includes all those
guantities of food and foodstuffs discarded by members and ending up in household

waste bins. They refer to amounts of food that come from food shopping for the
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kitchen and refrigerator shelves, from stews (home-made food), from food from the

home vegetable garden (home-made food), from all kinds of packaging (take away)
and fast food for consumption within the household, from leftover dishes, from food
leftovers during cooking (kitchen waste), e.g. fruit and vegetable peels, as well as
any type of food or food given to a household by friends or relatives (food gifts).

Beverages and beverages are not included.

Greenhouse effect: The process by which a planet's atmosphere traps heat and
helps raise its surface temperature (like greenhouses). It is observed on all planets
that have an atmosphere. On earth, the phenomenon has been dramatically
enhanced by anthropogenic activities.

Abbreviations

COP 21: 21st Conference of the Parties

EUFIC: European Food Information Council

FAO: Food and Agriculture Organization

IPCC: Intergovernmental Panel for Climate Change

SDGs: Sustainable Development Goals

UN: United Nations

UNFCCC: United Nations Framework Convention on Climate Change

WFP: World Food Program
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Module 1: Climate Change and Climate Justice

Our world today

We live on a planet of contrasts. Today, one in four children under the age of 5 are
malnourished (UNICEF, 2020), while we throw away the '3 of the produced food
worldwide. The 1% of the wealthiest people on planet Earth own half of the global
wealth while producing twice as much greenhouse gas as the 3.1 billion people who
make up the poorest 50% (Oxfam, 2020). Unfortunately, this gap continues to open.
So, something is wrong with the global distribution of wealth and resources on the

planet and the way man interacts with nature.

The past seven years have been the warmest as greenhouse gases reached record
concentrations in the planet's atmosphere (WMO, 2022). Climate change is no longer

a distant hypothetical threatening scenario but a reality we are experiencing now.

Climate Change

It is now common knowledge, both among members of the scientific community and
citizens of most countries, that climate change, i.e., the anthropogenic increase in
global temperature, is one of the most important problems the human race will have
to face in the upcoming years. According to the World Economic Forum, climate
change is the most likely and crucial challenge humanity will face in the future. In
contrast, four out of ten most critical global challenges are related to environmental
destruction (WEF, 2021).

Top Risks
by likelihood
. Extreme weather
2. Climate action failure
3. Human environmental damage
4. Infectious diseases
5. Biodiversity loss
6. Digital power concentration
7. Digital inequality
8. Interstate relations fracture
g

. Cybersecurity failure
10. Livelihood crisis

Picture 1: Top Risks by likelihood

Source: Global Risks Report 2021, World Economic Forum
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Today, the global temperature is increased by about 1.2 degrees compared to the
pre-industrial era.
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If we exceed 1.5 degrees, it seems that we are heading towards an irreversible
scenario, which many characterize as the beginning of climate collapse. To avoid
exceeding 1.5 degrees, according to the IPCC and the Paris agreement signed by alll
states, we must have an annual reduction of greenhouse gas emissions by 7.5%
over the next ten years. In 2020, the year of the coronavirus, when many polluting
human activities were significantly curtailed due to the lockdown, we had a 7%
reduction (BBC, 2021). So, we must reduce at least as much as 2020, every year, for
the next ten years. But this, so far, not only does not seem to be happening but, as

we will explain below, the opposite is happening.
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Paris Agreement - 2015

The Paris Agreement is a legally binding treaty on climate change, signed by 196
countries at the 21st Conference of the Parties (COP 21), in December 2015 in Paris,
within the framework of the United Nations Framework Convention on Climate
Change. Climate Change (UNFCCC). These 196 countries account for approximately
97% of global greenhouse gas emissions.

PARIS CLIMATE AGREEMENT

> EHA'R oy

EMISSIONS

Limit the avg. global Enhance resilience and Align financial flows in the
temperature increase to < 2° adaptation to climate world with these objectives
centigrade + achieve net zero impacts certain to occur

emissions by mid-century

Picture 3: Paris Agreement explained, Yale University, 2020.

Source: https://sustainability.vale.edu/explainers/yale-experts-explain-paris-climate-agreement

The Agreement aims in the long term to stabilize the rise in global temperature to
below 2 degrees Celsius above pre-industrial levels, promoting stabilization of the
rise below 1.5 degrees. This will be done through the reduction of gas emissions to
be determined by each country as soon as possible, to achieve a balance during the
second half of the 21st century. The agreement also envisages the protection of food
production through the strengthening of adaptation capacity and resilience to climate
change, as well as commensurate funding of low greenhouse gas emission practices
(Yale University, 2020). The Agreement is a milestone in the international history of

climate change because, for the first time, almost all states agreed on a specific goal.

A discrepancy in the Agreement was the withdrawal of the USA (which is the second
largest producer of greenhouse gases in the world after China) from it in November
2019. The then President Trump not only took a position against this agreement but

often publicly expressed opinions refusing climate change. The US rejoined the

11
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agreement 2 years later, when the next president, Joe Biden, on his first day in office

in January 2021, signed an executive order rejoining the Agreement.

Unfortunately, the countries proved more resolute in words than in action. Two
studies in the journal Nature found that as of 2017, none of the major industrialized
nations (e.g., keep global warming "well below 2°C". Similar were the results of
subsequent Conferences of the Parties held between then and today: decisions were
made on additional measures but insufficient.

Therefore, we must understand how greenhouse gases are produced and how we
can reduce their emissions because even if we achieve the Agreement's goals, we
will not get where we need to be to prevent climate collapse.

How are being produced greenhouse gases?

Global Greenhouse Gas Emissions by Energy Fossil Fuels
Economic Sector

Electricity and Heat 10%

Production Transportation
= Agriculture, Forestry
and Other Land Use
Buidling
Transportation Food Meat
= Industry
Other Energy =
onsumption
- and Waste

Picture 4: Greenhouse gas emissions by the economic sector
Source: IPCC, 2014

The four leading causes are Energy (i.e., fossil fuels), Transportation, Food and
Industry (i.e., production-consumption and the waste they cause). The important
thing here is to remember that 24% of gases come from agricultural production,
deforestation (mainly due to meat production), and other land uses. Therefore, the
food we produce and consume is one of the most important causes of climate
change.

Knowing the chain that connects the food on our plate to the ecosystem we live in
and the wildlife we love is essential. As we will see in the following sections, food

waste is responsible for 8-10% of greenhouse gases, i.e. it is one of our planet's

12
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most critical environmental problems. Before we delve into that, it's worth considering

who is responsible for the climate catastrophe.

Climate Justice

Climate justice is a term used to refer to global warming as a moral and political
problem rather than just an environmental one. Thus, it connects climate change with
the concept of justice, especially environmental justice, and social justice. It
examines issues such as equality, human rights, collective rights, and historical
responsibility - mainly on the part of "developed countries" - for climate change

(UNEP, 2022). Below we examine why it should be of interest to us.

The earth's natural resources are being depleted at an alarmingly fast rate. In 2021,
on July 29, the planet's ability to provide us with the natural resources we need for
the entire year was exhausted. The consumption of resources from this date
onwards, we 'borrow' it from the next generations at the expense of our ecosystem.
But no matter what we do, the planet will not be destroyed. The people on the planet
will suffer. But which people and to what extent?

The wealthiest 10% of people produce more than half (52%) of the greenhouse
gases emitted by humanity (Oxfam, 2020). But the difference in the consumption of
natural resources between countries is also chaotic: Qatar exhausts its annual

resources in February, Greece in May, and Indonesia in December.

13
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Picture 5: Country Overshoot Days 2021
Source: National Footprint and Biocapacity Accounts, 2021

Our ecological footprint and justice

Ecological footprint theory answers the question: “What if everyone on the planet
lived, consumed and polluted as we do now?” given that the planet has limited water
supplies, arable land, forests, and air.

An ecological footprint is a tool for measuring and calculating human activity’s effects
on the planet Earth’s ecosystem. It is the ecological carrying capacity (Biocapacity) of
our planet to regenerate and produce the necessary productive land and sea area to
provide the goods and services required for the human population of a city or country
to consume, including the assimilation of waste and pollutants. Its unit of
measurement is the hectare which equals ten (10) acres (W. Rees, M.
Wackerangel,1995. Each person corresponds to approximately 2 hectares, i.e. 20
acres. The ecological footprint can be calculated for individuals, buildings, cities,

countries, or even the entire human population.
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If everyone on the planet lived (i.e., consumed, and polluted) as long as the average
American or Australian, we would need five planets to sustain ourselves. Suppose

they lived like the average Greek or European, 3. Like the average African, half.

Ecological Footprint of Countries 2017

b @ Cabon @ Fehing Grosnds. @ Cropland @ Buil-up Land @ Forest Producs Grazing Land

Murnkser of Earths
ha - A -
Moy .
.
La

Picture 6: Ecological Footprint of Countries 2017
Source: Global Footprint Network, 2021

Comparison of population and ecological footprint of countries
Countries population:

Picture 7: Counties population

Source: worldmapper.org

Countries’ ecological footprint:
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Picture 8: Ecological footprint of countries
Source: worldmapper.org

So, what happens on a global scale is that the rich countries of the north pollute, but
the developing countries of the south suffer the consequences. This creates a
massive issue of climate justice since one person is responsible for the climate
catastrophe, and another suffers from it. At the same time, the number of climate
refugees who are forced to leave their countries is increasing every year.

Looking at the issue of food waste, we see that the situation is similar. One in 9
people, about 800 million, go to bed at night fasting or hungry. 50% of the food we
throw away needlessly in the western world would be enough to feed them

satisfactorily (Jack Gue Varas, 2021).

According to the UN, rich countries throw away as much food as all sub-Saharan
African countries produce: Industrialized countries in North America, Europe and
Asia throw away 222 million tons of food each year, while all sub-Saharan African
countries produce 230 million tons of food per year (UN WFP USA, 2022). The
disparity between developed and developing countries is also reflected in the amount
of food they throw away. The per capita amount of food thrown away yearly in
Europe and North America is 95-115 kg, while in sub-Saharan Africa and Southeast

Asia it is 6-11 kilograms (UN Environment Programme, 2022).

As we understand, the problem is not only environmental but also a problem of
justice in the distribution of resources: a few people consume and pollute a lot, while
many people do not meet even their basic needs. The rich countries of the 'western

world' consume and pollute more than the developing countries of the “global south”.
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So, on the one hand, we, the inhabitants of the developed - rich countries, must

reduce the consumption and the pollution we cause.
On the other hand, the above brings about a severe moral issue: wasting food is
unacceptable when so many people are food insecure. In the following sections, we

will look at the problem of food waste and solutions to deal with it.

Unit 2: Introduction, definitions, five (5) stages of the supply
chain, Ongoing strategies

Picture 9: Food Waste: Juan Moyano, 2019

Source: https://lwww.openaccessgovernment.org/stop-food-waste-
day/63786/?fbclid=IwARIMNvVK 3H73Kxf-4f0TWnrT5ccCgRjr1t5stMBhylSJyecll9wsGshRth4

Introduction

Nowadays, we throw away "4 of the food produced for human consumption globally.
This waste has enormous implications in many areas: raw materials that we use to
produce our food are wasted, while both the cost of production and the energy we

expend in its production, transport, and consumption increase.

Today the world population is approximately 7.9 billion (World meters, 2022). About
10% of them, i.e., 870 million people, are malnourished (UN WFP USA, 2021), while
2 billion suffer from food insecurity or otherwise “hidden hunger”. In conclusion,
reducing food waste is an essential factor that will contribute to our food security in
the future and equal society while offering multiple benefits for people and the planet:

improving food security, tackling climate change, it saves money and tackling the

17
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degradation of soil, water supplies, biodiversity and waste management systems.

However, nowadays, the global community has done little to reduce food waste.
Perhaps this is because we have not fully understood the enormity of the
phenomenon and the effects of food waste on life and our planet. Insufficient valid
data available for many countries is also a contributing factor. This handbook aims to
help raise awareness among students and other readers to reduce food waste and
adopt improved and more sustainable daily eating habits.

Ongoing strategies

In recent years, food waste has begun to concern the inhabitants and governments
of countries, especially in the countries of the European Union, which in any case are
among the most progressive in the world in terms of environmental protection and

sustainability.

Given the considerable impact of food waste, its reduction and the need to adopt a
more sustainable production and consumption model was promoted by the EU
Circular Economy Action Plan in 2015. The action plan envisages 54 measures to
"close" the life cycle of products: from production and consumption to waste
management and the purchase of secondary raw materials. At the same time, it
defines five priority sectors whose transition will be accelerated throughout their
chain: plastics, food waste, critical raw materials, construction and demolition,
biomass, and materials of biological origin (EC, 2022a). It emphasizes building solid
foundations for investment and innovation to build and thrive. This transition is
financially supported by the European Structural and Investment Funds, the Horizon
2020 program, the European Fund for Strategic Investments (EFSI) and the LIFE
program. The action plan also promotes close cooperation with the Member States,
regions and municipalities, businesses, research bodies, citizens and other

stakeholders involved in the circular economy.

The European Commission adopted in 2020, new circular economy action plan - one
of the main elements of the European Green Deal, Europe’s new agenda for
sustainable development. The European Green Deal provides an action plan to boost
resource efficiency by transitioning to a circular economy, restoring biodiversity and
reducing pollution. The plan describes the investments required and the financial
instruments available and explains how a fair and inclusive transition can be ensured.

The EU aims to become climate neutral by 2050.

18
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In the same context, the reduction of waste was also included in the strategy 'Farm

to Fork', 2020 and proposes a series of actions to enable the transition to a
sustainable EU food system, which preserves food security and ensures access to

healthy diets sourced from a healthy planet.

The fight against food waste is also part of one of the central Sustainable
Development Goals of the UN. Specifically, it concerns target 12.3, which aims to
reduce by 50% per capita food waste in retail and consumers by 2030 and reduce
food losses along the supply chain. In the same context, the United Nations
General Assembly designated September 29 as World Food Loss and Waste
Awareness Day. The aim is to raise awareness of the importance of the problem
and its possible solutions at all levels and to promote global efforts and collective
action (EC, 2022b).

Definition of food wastage

There is no single definition and way of measuring 'wasted food', but the literature
converges on a basic definition. By “food wastage”, we define the quantitative or
gualitative reduction/discarding of safe and healthy food for human consumption
throughout the supply chain, i.e. from primary production to the level of domestic
consumption. FAO defines food waste as “food that was originally produced for
human consumption but was not consumed by humans and ended up as animal feed
or waste” (FAO, 2013).

The five (5) stages of the food chain

The supply chain, i.e., the life cycle of food, refers to the process that describes how
food, starting from the farm, ends up on our plate (Harvard University). The literature
does not always define its stages in exactly the same way but usually includes five

main stages. Below we look at how food is wasted in each of these:

1) Farming and Agricultural production: Due to insufficient technology and

knowledge or due to natural disasters during cultivation

2) Post-harvest handling and storage: Due to leakages and deterioration of the
crop quality during the storage stage and transport from the farm to the point of

processing or distribution.
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3) Processing: Due to leaks and deterioration of quality

4) Distribution: Loses during entry into the labour market (supermarkets).
5) Consumption: Household, retail, and catering losses

FOOD SUPPLY CHAIN
The Complex Global Food Supply Chain

RETAILFOOD & /| @
SERVICE o

FARMING & AGRICULTURE

SUPPLY CHAIN

STORAGE

PROCESSING

AN
=
® ©
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Picture 10: Food Supply Chain

Source: FAO, 2020

Food waste is divided into two (2) categories, depending on the stage of the supply
chain in which it takes place (UNEP, 2022 and Jan et al, 2013):

1) Food loss

All human-edible food leaves the production and supply chain as waste, without re-
entering it in some way, at the production, storage, processing, and distribution
stages. These losses often occur due to poor infrastructure and storage conditions,
insufficient technology and knowledge, and natural disasters. At the same time, the
legislation of the agricultural sector, marketing policies, etc., also play an essential

role.

2) Food waste
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All human-edible food that leaves the supply chain is discarded without re-entering it

in some way, at its final stage, i.e., household consumption, catering, and retail.
Usually, this category includes food that expires, spoils or is not eaten by the people
who bought it, so it ends up in landfills, incinerators, sewers (sewage systems), etc.
Both market oversupply and consumer and eating habits of people. Some typical
examples of such foods are:

e Fresh produce that deviates from what is considered optimal (e.g., size, shape or
colour) and is removed during sorting

e Food discarded by retailers or consumers when close to or beyond the “best
before” date

e Unused food or food scraps are thrown away by households or restaurants

food loss food waste

—
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A
¥

during during -
production processing
& harvest
during during
storage transport in stores

Picture 12: Food loss and Food Waste
Source: Eufic, 2021

These two categories usually include composted foods, anaerobically digested and
bioenergy produced, and the non-edible parts of these foods, such as bones, skins,
eggshells, rinds, unharvested crops, fish thrown back into the sea, etc.

The further along the supply chain, food is lost, the more intense the carbon loss and
waste. This is because more resources have been allocated up to that point to its
production. For example, suppose we throw away a tomato sauce. In that case, we
waste all the additional resources accumulated along the supply chain up to that
point: land and water use and cultivation, processing, packaging, transport, and retalil
(Eufic, 2021).

In the last graph, we observe the percentages of some specific foods that globally
are lost or wasted:
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food waste & loss in the world

Source: Food loss and waste facts. FAO, 2015.
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Picture 13: Food Waste & Loss in the World
Source: Eufic graphic. Source FAO, 2015

In the next chapter, we will examine data from different countries to obtain a more

comprehensive picture of the issue.

Unit 3: Statistics, data, and information from all countries

Is there enough food for everyone?

To have an overall of the problem’s size, below we examine some data concerning
food waste globally and, in some countries, separately.
First, let's take a look at the global picture: Today, 850 million people are

malnourished. According to the World Food Program of the UN, ¥ of the world's food
production annually is lost (loss) or wasted (waste). The weight of this food is almost
1 billion tons. This quantity is enough to feed 2 billion people, i.e., more than twice as
many as the malnourished people of the planet.

According to UNEP, food waste that occurs at the last stage of the supply chain, i.e.,
that which comes from households, retail trade and catering (food waste) at a global
level, corresponds to 931 million tons every year. Of these, 61% (i.e., 569 tons) come
from households, 26% (244 tons) from catering (food service) and 13% (118 tons)
from retail (UNEP Food Waste Index, 2021).
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Picture 14: Food Waste by sector

Source: UNEP Food Waste Index Report, 2021

28% of the planet's arable land produces food that will end up in the trash instead
of some hungry stomach (UN WFP, 2021). More significant is the damage done to
fruits, vegetables, and tubers, which have the highest loss rate of all foods: About
half of the fruits and vegetables produced annually worldwide end up in the trash
(UNEP, 2022).

To understand the magnitude of the problem: If food waste were a country, it would
be the 3rd largest source of greenhouse gas emissions, after China and the USA.
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Food waste per country

In Europe, approximately 88 million tons of food waste are disposed of each year, a
guantity equivalent to 74 kg of waste per European citizen and with a relative total
cost estimated at 143 billion euros. Estimates show that up to 10% of the 88 million
tons of food waste produced in the EU each year is linked in some way to the
labelling date. 53% of consumers do not know the meaning of “best before” labelling
and 60% of consumers do not know the meaning of “use by” labelling. (Eufic, 2021).
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Picture 17: Food Waste per Country

Source: UNEP Food Waste Index Report, 2021

According to the UN (UNEP, 2021), Nigeria (189kg), Rwanda (164kg), Greece
(142kg), Malta (129kg) and Australia (102kg) have the worst performances worldwide
in terms of food waste per inhabitant. On the other hand, the best performances are
recorded by Russia (33 kg), Slovenia (34 kg), Austria (39 kg), India and Belgium (50

kg).

In Europe, the worst performances are recorded by Greece (142kg), Malta (129kg),
Hungary (94kg), Luxembourg (90kg) and France (85kg).

Greece

UNEP's 2021 Food Waste Index report estimates that the amount of food wasted in
Greece is approximately 142 kg per capita per year, equivalent to 1.48 million tons of
wasted food per year. A 2015 study on food waste generation in Greek households
showed that 30.1% of all food waste is avoidable and mainly consists of cooked food
(24.5%), fruit (24.9%), vegetables (14.9%), bread (13.6%), dairy products (11.3%),
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desserts (2.6%) and other foods (8.2%). Unavoidable food waste mainly concerns
fruit and vegetable peels (89.7%), cooked food (4.8%) and other food (55%)

(European Environment Agency, 2021a).

Bulgaria

Estimates show that in 2018 the total amount of food waste in Bulgaria reached
almost 500,000 tons, of which the primary sources were households (58%), food
processing (38%) and finally, primary production (3%) (European Environment
Agency, 2021b). According to the UN (UNEP, 2021) the amount of food wasted in
the country amounts to 68 kg per inhabitant per year.

Bulgaria is committed to achieving Sustainable Development Goal 12.3 to halve food
waste per capita by 2030 at all supply chain stages. However, the national program
to prevent and reduce food waste (20221-2026) also has an intermediate target of
reducing food waste by 25% by 2026.

North Macedonia

According to the UN (UNEP, 2021), North Macedonia accounts for 83 kg of wasted
food per inhabitant per year. The organization “Let's do it Macedonia” has estimated
that food waste constitutes more than 10% of the solid waste produced in the
country, i.e., 100,000 tons of edible food, mainly from agricultural surpluses. For
developing countries, such as North Macedonia, waste is mainly due to poor
infrastructure and storage. According to a 2020 survey, most households throw away
less than 2% of the food they buy. The food groups that seem to be wasted the most
are dairy products, fruit and vegetables (European Environment Agency, 2021c).
Finally, it is essential to mention that the government of North Macedonia has pointed

to food waste as a significant factor contributing to the level of hunger in the country.
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Picture 18: Food Waste Bulgaria, Greece and North Macedonia

Source: UNEP Food Waste Index Report, 2021

New data and measurements limitations

The global average annual food waste is 74 kg per capita. It is noteworthy that,
according to the latest research, this figure is similar in high-, middle- and low-income
countries (UNEP, 2021). However, as we will see in the next Unit, in developing
countries, waste is associated with difficulties in producing, preserving and
transporting food. In contrast, in developed countries, it is more associated with the
last stage of the supply chain, namely households, catering and retail. More research

is needed in this area to draw more specific conclusions.

Previous studies and estimates of food waste at the consumer level appear to be
quite far from today's figures. Despite data uncertainty, food waste at the consumer
level (household and food services) appears to be more than double what was
initially estimated by FAO in 2011 (UNEP, 2021).

In many countries, there are significant limitations to the collection of valid data,
some of which are as follows: Much of the economy and food service in developing
countries is not officially recorded, many countries do not have comprehensive data,
and retailers are often unwilling to provide information to food flying researchers,

countries use different methods of measuring data, etc.
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Unit 4. Causes of food waste in developed and developing

countries

To fully understand the nature of the food waste problem, it is essential to look at the
causes that cause it. Food is lost or wasted throughout the food supply chain: on the
farm, in storage, in processing and manufacturing, in stores, in restaurants and
households. The causes of food waste are varied. Some are common to all
countries, while others differ significantly between developed and developing

countries.

General causes

One of the major causes of the problem is the overall lack of awareness of the
enormity of the problem, the possible solutions and the benefits of reducing food
waste. This results in us implementing many problematic practices in our daily lives,
such as:
Inadequate shopping and meal planning

1. Shopping environment (e.g., promotions such as "buy one, get one free") that may
lead to impulse purchases and shopping too much

2.Misunderstandings of the meaning of "best before" and "use by" date labels
leading to rejection of edible food

3. Inadequate food-management skills (e.g., meal preparation, use of food in stock,
utilization of food scraps)

4. The packing is too hard to be emptied or its too big

5. How the food looks (blacked or rotted fruits and vegetables.

6. Standard portion sizes in restaurants and canteens

7. Difficulty predicting the number of customers (a problem for catering services)

8. High-quality standards (e.g., for products sold in retail)

9. Overproduction or lack of demand for certain products at certain times of the year

10. Manufacturing errors, products and/or labels that do not meet specifications

11. Product and packaging damage (farmers and food production)

12. Inadequate storage/transport conditions at all stages of the supply chain,
including households (e.qg., refrigerator temperatures)

13. Lack of knowledge or/and miscommunication related to the socio-economic
effects of food waste.

14. Low perception of the value of food
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15. Busy lifestyle and conflicting priorities

A fascinating element that should concern our societies is that it is observed that

young people throw away more food than older people (Aitsidou, 2019).
Differences between the developed and developing countries

Of the US$1 trillion food waste costs worldwide, US$680 billion is lost in developed
countries and US$310 billion in developing countries (UNEP, 2022). This gives us a
reasonably clear picture of the share of responsibility attributed to countries globally.

General overview of the share of responsibility attributed to countries, at a global
level. As a rule, the cause of food waste in the Western world is over-consumption:
we buy much more than we need and eventually, we throw it away. On the contrary,
in the countries of the so-called Third World it is the management conditions, the lack
of facilities, and even the constant conflicts (UNEP, 2021). Let's examine it in more
detail.

The causes in developed countries

In developed countries (high-income countries), the rate of food waste is 40%,
since citizens buy more food than they need. This waste mainly takes place at the
last stage of the supply chain, i.e., the stage of consumption, households, catering
and retail.
The most important reason is the reduction in the cost of food (especially of low
guality) that has occurred in recent decades, combined with the consumer perception
of a significant part of the inhabitants of developed countries that the consumption of
material goods gives them a status that 'rises' against the rest. The basic 'instruction’

behind most advertising and marketing is “I consume, hence | exist”.

In these countries, waste is directly linked to practices such as cooking more food
than the household can consume, the wrong way of storing it and the general
unworthiness of food. Food that is close to the "best before" date or has barely
passed it is often thrown away for no reason, both by retailers and consumers. Large
amounts of edible food often go uneaten, sitting and spoiling until someone throws it

in the trash.

A very large part of the food that is thrown away is fruit and vegetables that do not
meet the aesthetic criteria of supermarkets, i.e., shape, size, and colour. It is

characteristic that 30% of the vegetables and fruits produced do not even reach the
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stage of consumption because they do not meet the appearance criteria of the

market (WWF Greece, 2022). So, they end up rotting in landfills producing methane
(a greenhouse gas 25-80 times stronger than CO2). But fruits and vegetables with a

perfect, almost fake appearance are usually tasteless.

The causes in developing countries

In developing countries, where the majority of the world’s poor live, food loss occurs
mainly in the early stages of the supply chain (production, storage, processing,
distribution). The main reason is the economic, management and technical

limitations, both in harvesting methods and in their storage.

P/ Simon Costa
Lapo —

Picture 20: Traditional storage in Uganda

£

Source: WFP/ Simon Costa

Indicatively, low-income farmers lose up to 50% of their harvest because they do not
have access to modern storage equipment (UN WFP USA, Oct 2021). Producers in
developing countries, due to poor storage conditions, often face problems in
preserving their food and crops, due to insects or mice eating it, as well as

contamination, spoilage, and mold.

The Food and Agriculture Organization of the UN estimated that in 2011 annual crop
losses in Sub-Saharan Africa exceeded 30% of total production. This cost equals $4
billion, which is more than what the region receives in external financial aid. (UN
WFP, May 2019).
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Picture 21: Silo for food storage

Source: WFP

Limitations.

As we mentioned previously, at the household level, the amount of food waste from
households, based on the latest research carried out by UNEP, varies at similar
levels between high-, middle- and low-income countries. Studies have shown that
there is no clear correlation between income level (GDP of a country) and household
food waste

Table 21: Average food waste (kg/capita/year) by World Bank income classification, averaging
medium and high confidence estimates for countries

High-income countries

Lower middle-income countries a1 Insufficient data

Picture 22: Average food waste by World Bank income classification, averaging medium and
high confidence estimates for countries
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Source: UNEP. Food Waste Index Report, 2021

At the same time, it is observed that in developed countries, there is a significantly
higher percentage of edible food among the discarded. In contrast, in developing
countries the largest percentage is non-edible. One explanation is that in poorer
countries, citizens buy and consume more fully cooked meals at home (with bones,

skins, etc.), producing less edible and more non-edible waste.

In developed countries, on the contrary, citizens mainly consume ready meals and
foods cleaned of inedible materials. Separating food waste into edible and non-
edible, as well as collecting more valid data from developing countries, would give us

a more complete picture. (UNEP Food Waste Index Report, 2021, p.55-57).

Unit 5: The results of climate change on the society and

economy

Introduction

When we throw away food, we throw away the energy, land, water, and labour that
went into producing it, harvesting it, storing it, transporting it, packaging it, and selling
it. All of these have significant effects on the environment, i.e. the worsening of
climate change, the economy, and society. In this chapter, we will examine the

implications in these areas.
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Climate change

The environmental consequences of the primary sector and food production are one
of the sources of emissions that are rarely discussed, although their contribution is
very critical. Food production is responsible for 25-35% of global greenhouse gas
emissions (Maniatis, 2021). We note that the discrepancies arise mainly from
different estimates of land use changes and the inclusion or not of post-retail

emissions, i.e. cooking, waste and landfills.

The environmental cost of food waste is high. If food waste were a country, it
would be the 3rd largest producer of CO2 on the planet, after China and the USA.
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Picture 23: Total GHGs emissions excluding LULUCF. Top 20 countries (year 2011) vs. Food
wastage
Source: WRI’S Climate Data Explorer

According to the UN, 3 billion tons of greenhouse gases are released every year
due to food waste (UN WFP, 2021). Food waste is responsible for 8-10% of global
greenhouse gas emissions (UN WFP, 2022).

Food production requires precious raw materials and vast amounts of land, water,
and energy, which are wasted with every food we throw away. It is indicative that
34% of the land and 69% of the planet's clean water are used for food production
(WWF Greece, 2022). Food waste harms the planet's water footprint, as vast
amounts of water are lost to produce food that will ultimately not be consumed. At the
same time, it occupies fertile pieces of land, altering the quality of the soil. Animal
feed crops are the leading cause of deforestation and threats to wildlife and

biodiversity.
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So, whenever we throw food away in the trash, we contribute negatively to everything

mentioned.

Food production is a significant cause of methane (CH4) production, which is 25-80
times more warming than CO2 (the range depends on how long it stays in the
atmosphere) (UNEPA and UNEP, 2022). Agriculture and organic waste are largely
responsible for methane emissions, on the one hand due to raising cattle and on the
other hand due to the burying of organic waste in landfills.

Below we can see the gas emissions of various foods in the supply chain:

Beef has the highest carbon footprint due to the methane production of animals and
the conversion of land to pasture (as we mentioned again, deforestation for animal
feed is one of the most critical factors in destroying the planet’s biodiversity). Next
comes lamb farming, cheese, dairy, chocolate, and coffee. So, these are the foods

we should avoid if we want to face the climate crisis.

Different foods have different environmental impacts. For example, the amount of
meat that is wasted and lost is not high compared to foods such as grains and
vegetables. However, meat requires far more resources to produce, so meat waste
still has a significant impact on climate change (estimated to contribute to 20% of the
carbon footprint of total food waste and loss).

34



Co-funded by = :g;:macz
the European Union ave Waa'c DEVELOPMENT

Below we see the contribution of food items (cereals, vegetables, meat, milk, fruit,
roots, fish, and legumes) to the ecological footprint and food waste.

Contribution of each commodity
to carbon footprint and food wastage

s
(A
LW

eufic

Source: FAO, 2015. Food wastage footprint and climate change.

Picture 25: Contribution of each commodity to carbon footprint and food wastage
Source: Eufic graphic. Source FAO,2015

In the picture below, we see the contribution of each phase of the supply chain to the
carbon footprint and food waste:
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Contribution of each phase of
the food supply chain to carbon
footprint and food wastage
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Picture 26: Contribution of each phase of the food supply chain to carbon footprint and food
wastage
Source: Eufic graphic. Source FAO, 2015

We notice that the last phase of the chain, i.e., consumption (households,
restaurants, retail), is responsible for a significantly larger share of CO2 emissions.
On the subject of food waste, we see that it takes place mainly in the first stage
(agricultural production) and the last (consumption).

Finally, in the graph below, we see the impact that the food production sector has on
our ecosystem: It is responsible for 26% of greenhouse gases, 50% of land use, 70%
of fresh water and 78% of water pollution, while 94% of the total mammals on earth
are farmed animals.
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Picture  27: Environmental impacts of food and agriculture, Eufic graphic
Source: Source Ourworldindata.org, 2020

Social consequences

Food waste, chronic poverty, war and natural disasters are considered a leading
cause of hunger worldwide. Every year, almost 1/3 of the food produced in the world
is thrown away. This, in practice, means that about 1 billion tons do not reach our
plate, while they could feed people in need. Even though our planet produces

enough food to feed us all, nearly a billion people are undernourished worldwide.

In Europe, the 30% of fruit and vegetables never reach the store shelves since they
do not meet the strict appearance criteria of supermarkets. At the same time, 112
million Europeans citizens are at risk of poverty.

Even if we could reduce waste by 25%, we would face the problem of malnutrition all
over the world. If we consider that the world's population is expected to increase in
the coming years, placing even higher demands on the earth's resources, we realize
the criticality of the issue.
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Economic consequences

The economic cost of this waste, according to the Food and Agriculture Organization
(FAO) of the UN, corresponds to approximately 1 trillion dollars, which are literally
lost (US EPA, 2022). This cost only includes the lost money from food lost during
production. Still, it does not include the environmental cost caused by the depletion of
resources (water, land, fuel, etc.), nor the social cost of health care for the citizens
burdened by the environmental crisis. This cost does not include the states’ costs for
managing their waste (transport and deposit costs in landfills, fines in the EU, etc.). If
we calculate all these together, the total cost at the global level is close to 12 trillion
dollars (WEF, 2021). We 'throw' this money, that is, in 2 phases: first to produce and

then to throw away this food

In Greece, according to WWF, a family of four throws away around 120 kg of food
worth around €500 every year (WWF, 2022). Globally, according to the Waste and
Resources Action Program (WRAP), if a household altogether avoided food waste, it
would save $665 per year (Ethical Choice, 2020). It is evident, then, that reducing
food waste will positively impact our household finances.

One effect of food waste, as we will see in the following example, is the increase in

the price of products, which affects mainly the financially weakest.
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The consequences of the Ukrainian War on world food supplies

The war in Ukraine in 2022 is a typical example of the consequences that the
destruction or reduction of a product can have on a global level, both in its availability
and its selling price. Ukraine exports 6% of the world's food calories (The Press
Democrat, 2022) and is the world's largest producer of sunflower oil, producing
4,400,324 tons per year (Atlas Big, 2022).

14000 - Share of major countires

Qutput in major countries ("000t) .
12000 + e Others
10000 4 Russia 20%

Ukraine

2000 - 24%

== European .
6000 Union Cﬂa ‘
4000 - = Argentina
2000

e (i Argentina
0 T T 1 g%

LD M MDD B B D — 0 0 Fn T Fusszia
e e S el o e P United Furope
............. )]

— 0 o S WD = 00 D — States " 221%
O 000D Q0000 0 = e e e Tnion
SooSS oo Socooo

[ I I I B B I I I = I N I 1904

Source: USDA

Picture 28: Important Sunflower Producing Areas around the World, USDA
Source: http://www.shellingmachine.com/application/sunflower-seed-processing.html

Due to the war, many parts of the Ukrainian sunflower industry were closed. In
contrast, many fields were left uncultivated, as farmers abandoned crops and
warehouses full of food stocks (mainly grain) to fight. The result was to reduce the
supply of sunflower oil and, therefore, create significant shortages in the world
market, while its price increased by more than 100%. The increase was not limited to
sunflower oil but also extended to other foods, products, fuels, etc. Greenpeace

estimates that more than 1,3 tons of wheat will root due to war.

The British Minister of Transportation said the famine would end up killing more
people than the war itself (The Press Democrat, 2022). The World Food and
Agriculture Organization of the UN estimates that, in the mildest scenario, over 8 - 13
million people will go hungry due to the war and economic sanctions, such as the ban
on exports of products from Russia / Ukraine. Countries such as Egypt, Turkey,
Bangladesh and Iran, which buy more than 60% of their wheat from Ukraine and

Russia, will have a particular problem (The Limited Times, 2022).
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The average vegetable oil price rose to £2,057 per tonne in March
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Picture 29: The average vegetable oil price rose to £2.057 per tonne in March
Source: https://www.theguardian.com/business/2022/apr/05/food-price-rises-ukraine-war-

cooking-oil

Discussion

In developed countries, most food waste occurs at the last level of the supply chain,
at the household level. Food waste is also a waste of resources, time and money, as
well as a significant factor in exacerbating the climate crisis, economic losses and
food insecurity. It is now certain that action is needed in all countries of the world to
tackle food waste at the household level, with the hope of achieving the target of a
50% reduction in waste by 2030. For this to happen, it takes both change in our

individual behavior as well as organized policies at the transnational level.

One of the most important goals of the UN, included in the 12th SDG (Sustainable
Development Goal - Goal of Sustainable Development 12.3), is to reduce food waste
by 50% by 2030. The following chapters will examine humanity’s solutions to deal

with this phenomenon effectively.
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Unit 6: Circular Economy and 9R

From the Industrial Revolution until today, the economic model that dominates is that
of the linear economy, which is reflected in the phrase 'take-make-waste'. Essentially,
this model describes a process where the producer takes the raw materials he needs
from the environment, uses them to produce products and discards the waste
resulting from this process into nature. The most crucial element here is that the raw

material is in constant demand, as well as the production waste (Kottaridis, 2020).

In recent years this model as a process in business activity has been questioned.
Issues, such as the lack of resources and the environmental impacts caused,
highlighted its serious weaknesses. The dominance of the linear economy model and
the fast-growing consumer goods industry has inevitably led to severe environmental
impacts due to the increasing amount of waste that follows most human economic
business activities. Humanity, therefore, is called upon to face the problem of an
ever-increasing population, expected to increase to 9 billion by 2050 (Ellen
MacArthur Foundation, 2019) and increasing needs for resources and agricultural
production, while at the same time, it must significantly reduce waste it produces.

The answer to the problem, especially of food waste, starts from the change in the
way food is distributed, the change in the models of the productive economy, as well
as the change in the way of satisfying our needs by adopting an approach to
sustainability, which does not ignore the social dimension. The circular economy,
which gained wide acceptance after the European circular economy package, is the
alternative that aspires to face, in part, the problem of the lack of raw materials and

the ever-increasing production of waste.
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Picture 30: Linear and Circular economy
Source: https://futureofsourcing.com/sourcing-in-the-circular-economy

The circular economy refers to a regenerative system in which 'end of life' has been
replaced by 'remediation’. The main direction is that of using renewable energy
sources, eliminating toxic chemicals and reducing waste and garbage through a
superior design of materials, products, systems and indirectly business models (Van
Rheede, 2012).
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Picture 31: Circular economy

Source:
https://lwww.europarl.europa.eu/news/en/headlines/economy/20151201STO05603/circular-
economy-definition-importance-and-benefits
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In contrast to the linear model, the circular economy is mainly based on three
strategies, the so-called 3Rs: Reduce, Reuse and Recycle. The logic of Zero Waste,
which describes an ideal strategy of 'zero waste strategy, was based on this context.
While there are different ways of interpreting the 3R philosophy regarding the circular
economy, they are considered the link between economic and environmental factors

and the more practical side of the model, especially regarding production and

consumption (Vasiljevic-Shikaleska et al., 2017).

Picture 32: Reduce, Reuse, Recycle
Source:https://www.google.gr/search?q=reuse+reduce+recycle&source=Inms&tbm=isch&sa=X&
ved=2ahUKEwjNxOSJgpH4AhVQ_rsIHffyAZsQ_AUoAXoECAEQAw&biw=1680&bih=939&dpr=1#i

mgrc=fwSb70Axd3YSrM

Later on, these strategies were expanded into the 9R strategies, the circular
economy. Below we examine the 9Rs, one by one:
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1. Rethink

The first strategy aims to what each person can do to reduce their environmental
footprint and adopt a more sustainable lifestyle. In this stage, we are informed,

discuss and activate the process of changing our behavior.

For example, before throwing a product in the trash, it would be good to think about
what we define as waste, what value it has (financial and environmental), how much
energy was needed to produce it, and what impact its disposal will have on the
environment. Our primary thinking, however, should start before we even buy any
product and focus on whether we really need it or not, as well as whether we will use
it or not.

2. Refuse

The second strategy concerns the logic of abandoning a product's function because
it is unnecessary or, otherwise, of replacing the same function with a radically
different product, without environmental costs, for example, a digital product or
service (EU, 2020). Here, then, we are talking about the conscious choice to stop
consuming products that have a large ecological footprint and in fact do not fulfill any
essential need. That is, we clarify within ourselves what is really necessary for us and

what is not.
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Does a product needs so much plastic packaging to be transported or whether it can

be used more than once instead of just once? For example, we can refuse the use of
single-use products (eg plastic straws, plates, glasses, bottles, bags), or energy-
intensive foods that come from long distances (fruits from tropical countries, fish from

the Pacific Ocean, etc.).
3. Reduce

By the term 'reduction," we mean the minimization of the clean raw materials and
resources we use, both in the production and in the consumption phase (Liakos et.
al, 2019). Our existing economic model and way of life is based on the ever-
increasing consumption of energy and resources. We constantly want more without
caring about this overconsumption's environmental and political consequences. To
change this, we are asked, among other things, to reduce our consumption. This
means t the energy and resources we consume, the products we buy, and the waste
we produce. Degrowth theory addresses these issues and is worth investigating.

Here are some practical examples of ways we can reduce our consumption:

Reduced energy consumption:

We lower the heating in our house and put on extra clothes to keep warm in the
winter. At the same time, in the summer we prefer fans and natural cooling over the
energy-consuming air conditioner, we reduce the use of cars where there is an
alternative (motorway, bicycle, walking). We avoid travelling by plane, and we install
a solar water heater or photovoltaics, as well as energy-efficient windows, we
maintain the boiler frequently, we replace the incandescent lamps with LEDs, we
share our car with others (carpooling), we buy a hybrid car or with an alternative fuel

such as LPG, natural gas, electric, etc.
Reduction of tax consumption:

We limit our meat consumption, and we prefer fresh/seasonal/local/organic/fair
trade/recyclable products. We make a quick shower instead of filling the bathtub, we
do not print papers. Still, instead, we use electronic files, we collect rainwater from

the gutters, we install spray faucets, etc.
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4. Reuse / Repurpose

Reuse refers to reintroducing waste and by-products into production as resources
until they are fully utilized (Liakos et al., 2019). We can put it into practice in a
number of ways: We eliminate single-use products such as plastic bags, bottles,
plates, cups, straws, and packaging and replace them with reusable multi-use ones
such as bags, mugs, tappers, multi-use straws and bulk products. We choose
secondhand clothes, electrical appliances, furniture and almost anything we use in
our dalily life.

5. Refurbish

Refurbish is about processing an old product and restoring it to a new quality product
(EU, 2020). For example, in food, the food of the previous day can, by adding extra
materials and processing, take a completely different form and be consumed. The
same can happen with old items such as furniture, jewelry, and clothing, which can

be turned into a retro or vintage new utility item.
6. Regift

Regift is about the free distribution of products that will not be used or food that will
not be consumed by friends, relatives, and neighbors. Nowadays, it is more complex,
as there are no close relationships between people, especially in cities. On the other
hand, various networks and apps have been developed that encourage the
distribution of products that will not be consumed, instead of ending up in landfills. So
we make sure to have social contact with our neighbors and have alternative ways so

that nothing goes to waste.
7. Repair

Remanufacturing refers to repairing and maintaining a defective product so that it can
be used with its original function (EU, 2020). Remanufacturing can prevent many
materials and waste from ending up in landfills. It can be applied to many products,
such as: clothes, shoes, electrical and electronic devices, tools, furniture, toys,

bicycles, cars, etc.
8. Recycle

Recycling refers to the recovery of materials derived from waste, reprocessing them

into new products, materials, or substances, to produce the original product or
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another one again. It includes the reprocessing of organic materials but does not

include energy recovery and reprocessing into materials to be used as fuel (EC,
2020). Through recycling, we take advantage of each resource's full potential to

achieve the intended reduction in the need for clean materials (Liakos et al., 2019).

It is worth mentioning that not all materials are 100% recovered through recycling.
Still, in some, the so-called downcycling occurs which is from their recycling, a
material of lower quality and value or non-recyclable is produced. For example, when
we recycle bottles from PET plastic, we cannot make PET again, but we make non-
recyclable plastic which is usually made into tubes, cages, etc. Similarly, recycling
white paper gives us a paper of lower whiteness and quality. In contrast, aluminum is

a material that can be recycled indefinitely.

Nowadays, in most European countries, recycling programs include many materials
in public bins. At the same time, some private organizations or shops recycle many
materials (e.g., inks and toners from printers and photocopiers, batteries, electrical
and electronic devices, frying oils, wooden pallets and coffee). So, we can have a
bag for recycling, a compost bin and a bin for common waste in our house, which we

will find will be significantly reduced when we implement this practice.
9. Rot

Composting is a natural process where microorganisms biodegrade organic waste,
turning it into a dark, earthy, nutrient-rich material called compost. It is noted that,
while food composting at home does not reduce food waste, it can contribute on a
micro-level to reducing environmental impacts by turning waste into compost that

helps nourish the soil (Eufic, 2021). In the next Unit, we will analyze this topic.

In a circular food economy, activities at all levels of the food chain restore the overall
health of the system by redefining the concept of 'waste' from something to be thrown
away to something that is a valuable material. By providing environmental and
economic benefits, circular economies preserve sources of raw materials and reduce

the environmental impact of production and consumption (Eitfood, 2021).
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Picture 34: Transitioning from a linear economy

Source: European Commission 2016; WWF 2021; UNEP 2021

With the circular economy, we can create a food system that ensures our food never
creates waste. It prevents food waste and redistributes surplus edible food to people
who need it, while inedible food by-products and human waste become inputs for

new products (Ellen Macarthur Foundation, 2022).

Prevention is the best solution in dealing with any problem, so it is in the case of food
waste, a phenomenon with serious social, environmental, and economic effects.
Primarily, prevention at Source and alternatively use for human consumption (e.g.,
redistribution of surplus food for public benefit) and burial should, in any case, be the
last resort. It is even worth noting that food decomposing in the landfill releases
methane, 25-80 times more harmful than carbon dioxide in terms of the greenhouse
effect (Boroume, 2018).
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prevention is the best way to avoid food waste
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Picture 35: Prevention is the best way to avoid food waste
Source: Eufic, 2021

Unit 7: Composting

The composting

It is a natural process where microorganisms biodegrade waste (food or other
organics), turning it into a dark, earthy, nutrient-rich material that promotes healthy
soil. In total, it is estimated that 35% of household waste can be composted.

The composting process involves many different organisms, such as soil bacteria,
fungi, molds, worms, and insects, working together in a complex, living community.

Like all life forms, these organisms need air and water to survive and thrive.
The five (5) basic factures for successful composting are:

e Green and brown materials (leaves)

e  Humidity

e Size of pile / Type of composting

e Ventilation

e Material size
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Picture 36: 5 Essentials of Composting

Source: StopFoodwaste.ie

pick the type of compost
system that is more
convenient for you & the type
of materials you generate

add a édod béléﬁce of
nitrogen-rich green &
high-carbon brown materials

kéep the riéht levels of
moisture to support the
composting organisms

Picture 37: 5 essentials for a successful compost Graphic Eufic

Source: StopFoodWaste.ie
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Essentials

Essentially, anything that was once alive can be composted. However, some
materials are more accessible to compost than others. Composting works best with a
mixture of nitrogen-rich green materials such as grass clippings and food scraps and

carbon-rich, brown materials such as leaves and newspapers.

Only if managed very well, animal-derived materials such as meat and dairy can
cause foul odors and attract pests such as rats, birds and flies. In general, it's better

to limit composting (primarily home composting) to plant-based materials only.

Brown materials Green materials
Dry leaves- dry grass Fruit and Vegetable leftovers
Cardboard Cut flowers
Sawdust Cut grass
Pruning of fresh pants (green
Used domestic rodent shavings leaves)
Egg shells Annual and parennial weeds
Paper egg cases-paper bags Manure
Rolls of toilet paper and kitchen  |Fruit peels
Coffee filters Coffee grounds
Tea bags and leftovers

Picture 39: Ingredients for composting

There are many different ways to make compost. Systems differ in cost, speed,
appropriate materials, space required, and operating effort. If there is a garden on the
premises where one wants to compost, it is much easier. Alternatively, the citizen
can contact the respective municipality to find out what type of food waste collection

is available or try using an indoor composter.
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Picture 40: Composting without a garden

Source: Eufic, 2021

Benefits

v Reduce the garbage in the household

v Improvement of the quality of soil

v Money saving

v Protection of the environment and further compliance with EU environmental rules

Urban agriculture

‘Evav TToAU atroTeAeouaTiké TPOTTO YIG TNV GEIOTTOINGN TWV OPYAVIKWY ATTOPPIMKATWY

OTTOTEAEI N QOTIKN YEWPYIA KOl OUYKEKPIYEVA Ol  KOIVOTIKOI QOTIKOI i} TTEPIQCTIKOI
Aaxavoékntrol, Ol TapaToOKNTIOl, Ol OXOAIKOi Aaxavokntol, KTA. Agriculture is an
extremely effective way to utilize the organic waste, specifically community urban or

peri-urban vegetable gardens, rooftop gardens, school vegetable gardens,

Urban agriculture is the practice of growing, processing, and distributing food in or
around the city. It may also include animal husbandry, aquaculture, forestry and

horticulture, and these activities also occur in peri-urban areas.

Urban agriculture contributes to the self-sufficiency of city households, but also to the

safety and quality of the food produced. At the same time, it increases the number of
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natural products available to people living in cities while offering local and fresh—

organic vegetables, fruits, meat and derivatives to urban consumers.

Benefits:
v Upgrade of the cities
v Composting of the products,
v Reduction of costs for food transport - reduction of exhaust gases
v Enhancing of biodiversity
v Contribution to social interaction

v Offering opportunities for passive and active recreation, education and
training, knowledge sharing, mutual assistance, and physical exercise that is
psychosomatic therapy through horticultural activities

Unit 8: Practical solutions to avoid the waste

Introduction

By limiting the food waste, we protect the environment, since organic waste buried in
landfills releases methane, a greenhouse gas 25-80 times more harmful than CO2.
We also avoid unnecessary costs of purchasing food that will not be consumed,
saving money for other activities. In addition, we contribute to the fight against social
inequalities since a better global food distribution system will benefit the millions of

hungry people on the planet.

Below, we list simple ways in which each and every one of us can limit the food we
throw away every day. Looking at them by category, taking the chronological order
from where we prepare our shopping list, buy food, and eat, to storage and

maintenance
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At the supermarket

- Before shopping, we check what's in our fridge, so we don't buy something we
already have.

- We write down on a list only what we really need. We plan the menu for the

whole week.
- We go to the supermarket after lunch and not before

- We don't just choose 'pretty' foods, but those that have undergone the minor
processing. We buy fruit and vegetables with imperfections or 'ugly’. They are of the
same quality as the rest of the 'beautiful' ones.

- We buy sparingly bulk products, especially perishable fruits and vegetables so that

we don't take too much, they don't get eaten and spoil.
- Always check the expiration date.

- We buy local and seasonal products, which have a smaller ecological footprint
because they travel fewer food miles from field to shelf, that is, from where they are

produced to where they are consumed.

- Fresh, organic, and fair-trade products also have a smaller footprint than fast food

and junk food.

Labels
The expiry date on packaged food tells us when the product is safe to consume. The
expiry date is usually found on perishable foods such as frozen meat, dairy and

ready meals. After this date, these foods cannot be safely consumed.

Best before dates are more flexible. After this date, foods such as dried beans,
lentils and pasta can be safely eaten, although their quality may have decreased (for
example, changes in taste, color, texture). Trusting our senses is enough to detect

the quality of food with these labels.

Meals

- We do not order / serve more than what we will eat, we take a little at the

beginning and if necessary, we fill up.

54



HUMAN
Co-funded by M i RESOURCE

- = =
the European Union ave sX PRI e ENT

- We use smaller plates.

- We use helpful tools such as measuring cups and scoops for appropriate portion
sizes.
- We take time for our food. We eat slowly and away from screens to enhance the

dining experience.

Food leftovers

-If we eat in a restaurant and we have some food leftovers, we take them in a
package when we will leave.

- We do not throw away the leftovers, instead we give them to people who have
animals or to agencies that accept food in the community where we live
- We store food properly: we keep any leftovers in the fridge. What we don't intend to
consume immediately, we put in the freezer.

- We don’t throw away food which hasn’t expired

- According to the foods that cannot be saved, the solution is the composting.

- Whether we can still 'save' the food in case of mold depends on some factors. The
following general rules can help us know what to do:

a) Hard foods should be safe to eat once the mouldy part is removed along with the
surrounding area. This includes hard cheeses, hard meats (such as salami and ham)
and firm fruits and vegetables (such as cabbage, peppers, and root vegetables).
b) Soft foods should be thrown away when they start to mold. This includes cooked
leftovers, soft cheeses, yoghurts and other dairy products, bread, jams and soft fruits
and vegetables (such as cucumbers, peaches, tomatoes, berries and so on). This is

because mold can spread on soft foods, and we may not have seen it.

Organize the fridge

- We check the temperature of our refrigerator. Cooling should be at 4-5 degrees and
freezing at -18.

- Avoid placing too much food in the refrigerator and leave space between items so
that air can circulate, and the refrigerator can function correctly.

- We regularly defrost the refrigerator for better food preservation and lower energy
consumption.

- (FIFO - First in First Out)

- We make a proper arrangement of food on our shelves: We place it on the top
shelf

or in front and eat the ones that expire soon.
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- Avoid placing hot food directly in the refrigerator because this will increase the

refrigerator's temperature. Increased temperature and condensation create good
conditions for the spread of microbes. Wait until the food cools down to room
temperature.

- The 2-hours rule: Whether it's leftovers, takeaway, or food that's just been bought
for me, it's important to refrigerate food within two hours to prevent the spread of

germs.
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Type of food Store in fridge®

Avocados At room temperature until ripe, then in the fridge.
Apples Yes

Bananas Mo

Bread Mo

Butter Yes

Cheese Yes

Eggs (boiled) Yes

Eggs (unboiled) Yes

Garlic Mo

Ketchup Follow instructions on the pack or jar
Lemaons Yes

Meat {raw or cooked)  Yes

COranges Yes

Mustard Follow instructions on the pack or jar
Onions Mo

Pickles (opened) Yes

Potatoes Mo

Soy sauce Follow instructions on the pack

Salad leaves Yes

Tomatoses Yes

Picture 41: Store of Food in Fridge

Source: Eufic, 2021
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Store your food properly!

middle & top shelves:

ready to eat foods;
cheese, yoghurts, o

cooked meats, leftovers

door of fridge:
_ o ready to eat foods
e.g. milk, butter,
bottom shelves: packaged foods;
raw meat, poultry & fish D Q jam/ketchup
(in sealed containers)

drawers: ”" ﬁ";‘ ) e‘;’ f'!‘\

fruit & veg

eufic

Picture 42: Store your food properly
Source: Eufic, 2021
Tips - instructions for proper food preservation in the refrigerator

(Jack Gue Varas, 2021):

The refrigerator:

- Fresh herbs: Wrap them in a fresh paper towel or kitchen paper to preserve them
better.

- Fruits and vegetables: We store them separately to extend their shelf life. They
need breathing space, so we shouldn't close them in plastic bags. Moisture is their
worst enemy because it brings rapid ripening and spoilage. A towel or paper bag or

kitchen paper in their drawer will help to absorb the excess moisture.
- Butter: We place it on the fridge's top shelf, which is the coldest.

- Cheeses: They must be stored tightly closed, and brine cheeses must be checked

frequently to ensure they do not catch mold when they are not covered with brine.

- Meat and fish: Always take them out of the packaging and store them in a
spacious container. We do not keep them for more than 24 hours in maintenance. If

we don't want to use them immediately, we put them in the freezer.

58



HUMAN
Co-funded by Wa = RESOURCE
the European Union ave sX PRI e ENT

the shelf life of refrigerated foods

for labelled products, follow the specific date & storage instructions

Q grums:ﬁﬁgggs Q meat ‘ frult juices butter
y 2 days S 3-5days = 7-14days 8 weeks
500 soft cheeses hard cheeses
e ge:;o;)d D grc?:;z e.g. brie variable
-i ¥ 2-3 weeks (1-3 months)
|
Ine
poultry milk cured meat e Margar
3 days BRI 5-7days 2-3 weeks @ variable
Y Y (6 months)
minced meat cottage, ricotta,
. & offal cream cheeses
3-5 days 10 days

Picture 43: The shelf life of refrigerated foods

Source: Eufic, 2017

Freezer

- The meats, fish, herbs, vegetables, and fruits must be washed, dried, and packed
airtight.

- Milk should not be frozen. Butter can be kept for up to 1 year in the freezer.

- Fruits and vegetables can be subjected to thermal shock (a quick transition from
hot to ice water) before freezing to preserve colour and increase their shelf life in the
freezer.

- Cooked foods should also be kept in airtight containers.
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How long will these foods keep in the freezer?

vegetables
up to 1 year

4

a5

cake &
baked goods
(no icing)
6-8 months

. leftovers
@y meals

2-4 months

uncooked
meat
4-12 months

o

fruit = fish (raw or
up to 6 months -"’ cooked)
2-4 months

bread T

up to 3 months

milk
up to 1 month

butter
up to 3 months

cured meats
1-2 months

<

uncooked

cooked meat
poultry S
9-12 months el

Picture 44: How long will these foods keep in freezer

Source: Eufic, 2017

)

cooked

poultry
4 months

grated cheese
up to 4 months

Maintenance of the food and beverages outside of the fridge

- Store in comfortable containers at room temperature: Citrus fruits, such as oranges,

tangerines, etc.

- Room temperature in paper bags: Tomatoes, pears, avocados

- Dry, dark, and ventilated place: onions, garlic, potatoes, sweet potatoes

- In a glass of water: bunch of parsley or dill

Recipes

We try to utilize the leftovers, creating new recipes. Meat becomes meat soup, fish

soup, bread becomes croutons, toast, or burgers. Frozen fruit can make a nice

addition to smoothies.

Conclusion

A large part of wasted food comes from catering businesses and hotels, but this

study focuses on household consumption, so we will not delve further into this topic.

It is imperative for us not only to apply all of the above but also to train the people in

our immediate environment in all these techniques. In the next Unit, we will look at

some good practices from around the world that have managed to deal with the

problem of food waste effectively.
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Unit 9: Good practices

Introduction

A good practice is not what seems good in theory but what is proven to work
correctly, produces results and, therefore, can be proposed as a model to be
replicated elsewhere. It is a successful and tested experience that can be repeated
and deserves to be adopted by many people. Below, we mention some of the best
cases of organizations implementing circular economy actions, reducing food waste

or recycling.
Bulgaria

The Ministry of Agriculture, Food and Forestry, the Ministry of Environment and
Water, the National Statistical Institute and the Bulgarian Food Safety Agency share
the responsibility for handling food waste at the national level.

In 2021, the National Waste Management Plan (2021-2028) was approved, which
includes a food waste prevention program. The national program prioritizes
preventing food loss and waste at Source and redistributing surplus food for human
consumption. The Bulgarian Food Act sets out the general requirements for food
redistribution activities. In 2021 a decree was issued on the unique requirements for
food banks and the control of their activity. The action plan of the national program
includes actions to encourage food businesses to correctly use the "best before"
marking on labels. In addition, awareness-raising activities are a key action strand of
the national program, with actions to inform consumers about product labels,
promote the consumption of fruit and vegetables that do not meet aesthetic criteria,

and develop educational material on food waste for teachers and students.

Quite important is the contribution of the Bulgarian Food Bank established in 2012. It
is currently the leading national organization in the country specializing in the
collection, storage, and distribution of free food products with a short shelf life, in
accordance with all food safety standards. With the help of a network of partners,
organizations and volunteers across the country, food is distributed to thousands of

people in need (European Environment Agency, 2021a).

*More at: https://www.bgfoodbank.org/en/
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North Macedonia

In North Macedonia, the Innovation and Technological Development Fund worked
with the Ministry of Labor and Social Policy to address these redistribution efforts.
The organization "Let's do it Macedonia" undertook the creation of an online platform
connecting businesses with NGOs to redistribute surplus food. The organization has

also promoted and supported establishment the first surplus food donation law.

The program has supported over 10,000 people in need and contributed to the
redistribution of over 550,000 meals. This time the country is in the process of
creating the first National Strategy for the Prevention of Food Loss and Waste. These
measures will contribute to further mitigating food waste in North Macedonia and
contribute to alleviating hunger (European Environment Agency, 2021c).

*Learn more: http://ajdemakedonija.mk/en/ (the site is inactive today)

Greece

In Greece, in 2014, were proposed measures to prevent food waste as part of the
national waste prevention strategy. It included awareness activities, 'best practice
guides', a food waste website, consumer awareness campaigns, events/meetings,
communication activities and the promotion of voluntary agreements and food

donations.

In December 2018, the Ministry of Environment and Energy published the National
Strategy for the Circular Economy, which is consistent with the European strategy.
This included further actions to reduce food waste, such as actions to reduce food
loss, the development of food waste measurement and monitoring methodology, the
adoption of circular tax incentives and the development of consumer information and

awareness programs on food waste (European Environment Agency, 2021b).
1. ’We Can’ (Athens, Greece)

‘We Can’ is a non-profit organization that works to reduce food waste and fight
malnutrition throughout Greece. In the context of the "Food Rescue & Offer"
program, every day, they save food and foodstuffs from all possible donors and offer
them, through charitable organizations, to people who are in food insecurity. In this
way, they reduce the environmental burden and food waste and, at the same time

support the most vulnerable social groups with food.
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Picture 45: "We Can"

Source: https://lwww.boroume.gr/

“‘We Can” approaches the phenomenon of food waste as a whole through various

programs aimed at:

- To inform and educate citizens through campaigns, media, and events, but also
participation in international information networks and promotion of legislative

changes to reduce food waste at national and international levels
- Implementation of student awareness programs in schools

- Saving surplus agricultural production in the field and making it available to

people in need at a local level

- Rescuing products from street markets in the neighborhoods and making them

available to those in need

As part of the organization's activities, the educational program "We can at School"
has been created with the main purpose of informing children about the issue of food
waste, but also raising awareness of the concepts of volunteering and giving and
creating social awareness. The teacher can use the manual as a basis, as there are
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two training programs, suggested actions and other useful material, and develop the

topic further according to the educational methods he follows.

“We Can” saves & offers more than 30,000 portions of food every day, while from
2011 to today, they have saved & offers a total of over 58,000,000 food portions.
They cooperate with more than 650 non-profit organizations, associations, and social
services of municipalities throughout Greece. Its vision is to develop a social
movement to reduce food waste and, at the same time, increase food support for

people in need based on voluntary donations.

*Lean more: https://www.boroume.qgr/

2. Staramaki (Kilkis, N.Macedonia)

In Greece, we use 1 billion plastic straws every year. These have a substantial
ecological footprint but could easily be avoided with some alternatives, such as
straws made from reusable or recyclable materials. Wheat straws, such as
'Staramaki', are also a perfect solution. Staramaki is produced by a cooperative
social enterprise based in Kilkis. It is a 100% natural product created from the stem
of the wheat plants left in the fields after the inflorescence intended for food has been
harvested. Each plant is unique. The stems are cut by hand, using special stainless-
steel scissors, and then are sterilized by thermal methods, and the final product is

produced.

In Kilkis, the percentage of land that presents a high risk of desertification reaches
72%. Some of the agricultural practices used in regenerative agriculture, which
contribute to the protection of soils, are examined, and implemented by the

Staramaki Cooperative.
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Picture 46: Staramaki
Source: https://lwww.staramaki.gr/

The difference between Staramaki and paper straws is that they never get soaked. It
is produced from the plant trunk itself and it is not a product of pulped biomass. While
a paper straw requires energy, raw material, and polluting processes to produce,
Staramaki is produced by the earth itself, as it arises as a by-product of local grain

cultivation, and like all plants, wheat sequesters carbon dioxide as it grows.

During the production of one kilogram of bioplastic straws, 247 grams of carbon
dioxide are released. In contrast, each wheat plant sequesters 11 grams of carbon
dioxide during its growth. Staramaki, as a plant, is rich in nitrogen and other nutrients,
while it is a natural material that will completely decompose under natural conditions.
After use, it can be composted or buried to return its nutrients to the soil.

From cultivation to production and packaging, Staramaki is the only wheat straw
created in Greece, so its ecological footprint is smaller for a Greek due to the fewer
food kilometers it travels from the place of production to the place of consumption.

*Learn more: https://www.staramaki.qr/

3. KaFsimo (North Greece, Kilkis and Thessaloniki)
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Every year, 100,000,000 kilos of coffee grounds end up in Greek landfills, polluting
the atmosphere, land, and water table. KaFsimo is an innovative project which is
organized at the community level. As part of KaFsimos, coffee residues are collected
and converted into bioenergy. Coffee grounds are collected from coffee shops in
Northern Greece participating in the project (mainly from Kilkis and Thessaloniki),
using an electric van. Following the route that ensures the least possible emission of
pollutants, the coffee grounds are transported to a specially designed greenhouse
where, after drying, their processing process is prepared.

The method followed has been perfected after many experiments and tests and aims
to convert the residues into pellets, briquettes, or biogas to be used in homes, local

industries or public spaces.
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Picture 47: Kafsimo

Source: https://incommon.gr/el/2-
%CE%BA%CE%AC%CF%86%CF%83%CE%B9%CE%BC%CE%BF/

The direct goal of the project, which is the reduction of organic waste that ends up
in landfills, is achieved through the collection of coffee residues and the conversion of
this economic 'product’ into bioenergy, in a green, that is, economic ‘input’. At the

same time, the project tries to contribute to addressing social issues such as
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inclusion, employment, and consumption habits, with the ultimate goal of social,

economic, and environmental sustainability.

The long-term goal of the project is to create a model for collecting and recycling
coffee grounds that can be replicated and used in other regions and adapted to other
organic waste streams. In this way, the amounts of waste that can, instead of ending
up in landfills, be used as an economic ‘input’ will gradually increase and more and

more people will benefit from bioenergy - the 'output’ at the end of the process.

With the slogan 'Close the Cycle', the KaFsimo team, together with the network of
cooperating coffee shops in two cities in Northern Greece, urges citizens to change
their coffee drinking habits to reduce the number of coffee residues they end up in
the landfill. By operating in a way that is socially inclusive and respecting the values
of a fair economy that promotes equality, KaFsimo simultaneously contributes to

addressing environmental, social, and economic issues.

*Learn more: https://incommon.gr/kafsimo/

4. Recycling programme of 19 material at the University of Macedonia

(Thessaloniki, Greece)

The University of Macedonia (UOM), the first 'green’ University in Greece, has been
pioneering in the field of the environment in recent years. It has been the only
University in Greece with a certified Environmental Management System, according
to the European EMAS standard, since 2005. The Environmental Management Office
aims to improve the Environmental Management System at the University of
Macedonia continuously. Its main goal is to reduce the environmental impact of the
Foundation on the urban core of Thessaloniki, where it is hosted. The Office, from
2005 until today, throughout the year, carries out actions inside and outside the

University, with the aim of raising environmental awareness among its users.

PaMac now recycles 19 different materials, maintaining one of the most complete
programs in Greece. Recycles paper, plastic, light bulbs, CD/DVD, electrical &
electronic devices, metal, batteries, toner, ink cartridges, wooden pallets, organic
waste (compost), glass, aluminum, plastic caps, clothes / shoes / bags, Styrofoam,

frying oils, x-rays and coffee (bulk and capsules).
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Picture 49:Recycling in UOM
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Picture 50: Compost bins at the University of Macedonia
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At the same time, in recent years, they have distributed dozens of plastic buckets

and hundreds of reusable bags for recycling to university users.
Proper recycling has a double benefit to the University:

a) environmental benefit, since it contributes to the reduction of waste, the energy it

spends and the pollutants it produces

b) financial benefit, since the income from recycling is the only source of funding for
the environmental actions (plantings, patio maintenance, information, and awareness
actions, etc.) organized by the Environmental Management office and the
Environmental Group of student volunteers at UOM.

*Learn More: http://www.perivpamak.gr/

Unit 10: Additional Educational materials for the students

A lot of people do not think about waste because they have straightforward and given
access to food. It is vital to change this mindset, starting with schools, which have the
potential to help change the culture and mindset. Today's students are tomorrow's
food decision-makers So, they are also the most crucial group of people that we
need to approach to change behaviors related to environmental issues, such as food
waste. Students are encouraged to raise awareness of the causes and effects of
food waste, as well as the actions they can take to deal with it, both in their school, at

home and in society.

The school environment also has an important role in cultivating and promoting a
sustainable food system and reducing food waste. Thousands of students will have
the opportunity to become aware of this issue, spread this message in their homes

and in their environment and become responsible adult citizens in the future.

This educational manual aims to provide detailed knowledge on food management,
as well as practices to reduce this waste, both within the school community and in
the homes of citizens. This knowledge covers both the theoretical level and practical

solutions. Teachers have the opportunity to acquire this knowledge and pass it on to
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students, not only through the classic educational process, but also using alternative

ways, as described below.
1. Video related to food waste and circular economy

-“The extraordinary life and times of strawberry”, (2020, 2 min).
This video follows the life of a strawberry.

https://www.youtube.com/watch?v=uTaFYF1nA4c&list=LL&index=1

-“Remains” (2018, 34 min).

Following the journey of a tomato from the field to the counter, an activist, a social
kitchen founder, a chef, a supermarket chain and three representatives of
organizations active in Athens at different stages of the food journey, each gives their
own interpretation of the causes that lead millions of tons of food to the landfills, on
the correlation of the phenomenon with the crisis, on the special characteristics of

Greek consumerism as well as on the solutions they propose.

https://www.youtube.com/watch?v=3Fzn4ohpBvw

-“This Zero-Waste Grocery Store Should Be Everywhere” (2020, 4 min).

Here, we see a zero-waste grocery store in the USA, without packaging, with 400
products (spices, herbs, nuts, sugar, flour, pasta, oils, vinegars, soaps, etc.) and

many kinds of reusable packaging.

https://www.youtube.com/watch?v=M7ikhWfHOc8&ab channel=Goodful

-“These Zero Waste Stores Should Be Everywhere | Zero Waste Shops
London” (2020, 8 min).

In this video are being shown two little zero waste grocery stores in England

https://www.youtube.com/watch?v=3AAaGgnytt0&ab channel=GoingGreen

-”Composting for beginners” (2017, 5 min)
Simple instructions on how to make a compost, for beginners.

https://www.youtube.com/watch?v=bGRunDez1j4&ab channel=BetterHomesandGar

dens
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-"How to compost in your school” (2016, 4 min)

https://www.youtube.com/watch?v=S6rW1Q0sSPo&ab channel=CompostCrusader

2. Ecological footprint test

The students can calculate their Ecological footprint by taking one of the tests below:
-https://footprint.wwf.org.uk/#/

-https://www.footprintcalculator.org/home/en

-https://www.carbonfootprint.com/

With these tests we get a very good picture of how many planets we would need if
everyone lived like us. Thus, not only do we get a very clear picture of our personal
footprint on the planet, but we can, by changing some values in some indicators, see
how much this will change if we choose a different practice (e.g., if we reduce our air

travel, if we choose the bicycle as a way of moving, if we cut back on meat, etc.).
3. Games:

Ideas: Students are divided into groups. Each group studies smart, innovative and
effective ways to reduce food waste in various settings: school, home, restaurants. At

the end, the groups present their results to the class.
4. The seasonality of fruits and beverages in Europe:

What is the right season for each fruit and vegetable in Europe?

EUFIC's innovative tool helps us learn this and follow a more sustainable diet. On the
map in the following link, Europe is divided into 6 climate regions, based on the
average climate of the region. As each fruit and vegetable grows best in a different

climate, you can find out when each fruit is in season in each climate and country

Learn more about the seasonality of your local fruits and vegetables in the link below:
https://www.eufic.org/en/explore-seasonal-fruit-and-vegetables-in-
europe?fbclid=IwAR35g0T0009tms75d1iUnVZkpwA6m8GQvvSxxzZ3Kk 9ijl-
7sIMxoxwXTCLo
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5. Questionnaires before and after the training
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