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!
The figures !!

The figures on food losses and food waste in this publication indicate an order of 
magnitude. They are not sufficient reliable to provide a meaningful distribution of 
food losses and waste among the different players in the chain. This has to do with 
the fact that studies always rely on public production or waste statistics to 
calculate the losses and waste. Precise measurements along the chain are hardly 
available, except maybe at the level of the consumers whereby the bins and trash 
bags are carefully examined. This issue of figures makes it more difficult to search 
for measures to reduce food waste. Therefore, there is a need for accessible, 
reliable and comparable data if we want to achieve an effective prevention policy. !!

!  !!
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!
Introduction !!

One third of the food produced worldwide is finally not consumed while 805 million 
people, or one in nine, are hungry. Every year 1.3 billion tons are lost. !
Food waste is not the same as food losses. Food waste is the quantity of food 
produced for human consumption but for various reasons removed from the food 
chain. Food waste is part of the food losses. It concerns the food, fit for human 
consumption that gets lost through human action or negligence. !
Food waste is a symptom of the malfunction of the food system. Local food systems 
in the South are characterized by poverty, inequality and a lack of food security. In 
our food system, the agro-industry gobbles bit by bit the sustainable local family 
farms. It is driven by scale magnification, concentration, industrialising, worldwide 
competition and much dependent on imported resources and energy. !
The same amount of food waste is lost in the north and in the south. This happens 
in every link of the food chain but not with the same intensity and for various 
reasons. In the South food losses have a direct impact on income and food security 
of the farmers. The best way to tackle food losses is by putting the problems in a 
broader perspective in the whole food chain. !
Since the food crisis in 2008 and the publication of shocking figures by the Food & 
Agriculture Organisation of the United Nations (FA0) in 2011, food waste has been 
put high on the agenda. Numerous studies have been published since then and 
ringing declarations and good intentions follow each other. It is however time to 
take concrete measures. !
It is clear that we, in the north, as for climate change issues, have a large 
responsibility regarding food waste. Therefore, it is our duty to resolute tackle our 
own waste and take care that less losses occur in the south. !
In this dossier we focus on the right to food, food security, causes of food losses 
and food waste, impacts of food waste and finally how to tackle food waste.     !!!!!
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!
Right to Food and Food Security !!

1. The right to food  !
The right to food is one of the human rights that every individual has.  
This right was first recognised in the Universal Declaration of Human Rights (1948), 
as a part of the right to a decent standard of living. In Article 25 of the Declaration 
was stated that: !
“Everyone has the right to a standard of living adequate for the health and well-
being of himself and of his family, including food, clothing, housing and medical 
care and necessary social services, and the right to security in the event of 
unemployment, sickness, disability, widowhood, old age or other lack of livelihood 
in circumstances beyond his control.” !
The International Covenant on Economic, Social and Cultural Rights, a binding 
instrument for those states having ratified it, also recognises, in art. 11, the right 
to food. !
The Committee on Economic, Social and Cultural Rights (1999) in the General 
Comment 12 establish that: !
“The right to adequate food is realized when every man, woman and child, alone 
or in community with others, has the physical and economic access at all times to 
adequate food or means for its procurement.” !
“In addition, the United Nations Special Rapporteur on the Right to Food also 
defined the right to food: !
“The right to have regular, permanent and unrestricted access, either directly or 
by means of financial purchases, to quantitatively and qualitatively adequate and 
sufficient food corresponding to the cultural traditions of the people to which the 
consumer belongs, and which ensure a physical and mental, individual and 
collective, fulfilling and dignified life free of fear.””  1!
Therefore, we can say that the term right to food means that every individual in 
the world has the physical and economic access at all times to adequate food or 
means for its procurement. !
Realising this right, so, requires “the availability of food in a quantity and quality 
sufficient to satisfy the dietary needs of individuals, free from adverse substances, 
and acceptable within a given culture; the accessibility of such food in ways that 
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are sustainable and that do not interfere with the enjoyment of other human 
rights”.  2!
States has the primary responsibility of the realisation of this right. They have the 
responsibility of respecting this right but also of protecting and fulfilling it. For 
these reasons, 22 countries put the right to food in their Constitution (figure 1.1) 
but no one has instituted specific laws to implement this right. !
Figure 1.1 – Countries that put the right to food in their Constitution 

!  
Source: FAO, The Right to Food, Rome !
When talking about the right to food, it is important to note that some specific 
groups face specific hurdles. Discussion on these particular groups helps to 
illustrate what the standards related to the right to food mean in practice.  !
The first group to be considered is the one composed by rural and urban poor. This 
group cannot afford to by the food or the means to produce it. Part of the cause 
for this situation is the perpetration of discrimination in access to education, 
information, political and social participation and justice. !
Very often, lack of access to land and other productive resources can lead to the 
denial of the right to food, as most individuals and households in rural areas are 
dependent on such resources either to produce food for themselves or as a source 
of income to purchase the food they need. !
Another problem that rural people face is the lack of access to market so even 
though they can produce agricultural products they have difficulties to sell them 
and so to buy the food they need to survive. !
People that leave in urban area obtain food by purchasing it so for them a gainful 
employment is very important. But if it is difficult to find a job or the pay they 
receive is very low they cannot afford to buy food and therefore their right to food 
can be undermined. 
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!
We need also to take into consideration the fact that often violation of the right to 
food in rural and urban areas are often linked. In fact, hunger and malnutrition in 
rural areas push people to urban areas in search of better living conditions. 
However, for various reasons, their right to food is often not realised even in urban 
areas. !

Another group that we need to 
take into consideration is that of 
indigenous people. This group 
of people is one of the most 
vu lnerable to hunger and 

malnutrition. Hunger and malnutrition among them are largely the result of a long 
history of social, political and economic exclusion. The realisation of their right to 
food largely depend on their access to and control over natural resources on their 
ancestral lands. It is therefore very important to provide them with the legal title 
to these lands. !
The third group of people that need a special attention when talking about the 
right to food are women. In many countries, in fact, “girls are twice as likely as 
boys to die from malnutrition and preventable childhood disease, and it is 
estimated that almost twice as many women as men suffer from malnutrition.”  3

Especially when they are in childbearing age the respect of their right to food, it is 
very important because the non-respect of this right could lead to problems during 
pregnancy or delivery.  !
The fourth group to be considered is the one 
composed by children. For them nutritious food 
is very important because they need it to grow 
physically and mentally. Their right to food, of course, depend on that of their 
families so it is important that these families need to be empowered so that they 
can fulfil their responsibility to provide adequate and sufficient food for their 
children. !!

2. The Right to Food, Food Security and Food Sovereignty !
When speaking about the right to food it is important to clarify that there are 
substantial differences between it and the concept of food security and food 
sovereignty. !
As we saw before, the right to food is a human right recognised by international 
laws that provides entitlements to adequate food and to the resources that are 
necessary for the sustainable enjoyment of food security. It places legal obligations 
on state to overcome malnutrition and hunger and realise food security for all. !
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Food security, instead, is not a legal concept. It exists when “all people, at all 
times, have physical, economic access to sufficient, safe and nutritious food that 
meets their dietary needs and food preferences for an active and healthy life.”   4!
“Food sovereignty is an emerging concept according to which people define their 
own food and own model of food production (such as agriculture and fisheries), 
determine the extent to which they want to be self-reliant and protect domestic 
food production and regulate trade in order to achieve sustainable development 
objectives.”  5!
Food sovereignty is also defined in the Nyéléni Declaration as: “the right of peoples 
to healthy and culturally appropriate food produced through ecologically sound and 
sustainable methods, and their right to define their own food and agriculture 
systems. It puts the aspirations and needs of those who produce, distribute and 
consume food at the heart of food systems and policies rather than the demands of 
markets and corporations.”  6!!

3. Food Security !
We saw in the previous paragraph the definition of food security. This concept is 
built on 3 pillars:  

!  !!
Food security has strong link with other sustainable development issues, such as 
health, environment and trade. There is also a strong debate on the issue because 
there are people that argue that there is enough food to feed everyone but there 
are distribution problems that prevent this to be realised. So to overcome food 
insecurity problems, according to these people what is needed is a change in the 
distribution of food. !

Food 
Availability

Food Access

Food Use
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Sufficient quantities of food 
available on a consistent basis.

Having sufficient resources to 
obtain appropriate foods for a 
nutritious diet.

Appropriate use based on 
knowledge of basic nutrition 
and care, as well as adequate 
water and sanitation
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But what is the state of food security in the world? !
According to “The State of Food Insecurity in the World 2014” of the Food and 
Agriculture Organisation (FAO) about 805 million people were estimated to be 
chronically undernourished in 2012–14. The trend in global reduction of hunger is 
continuing, “however, about one in every nine people in the world still has 
insufficient food for an active and healthy life”.  The majority of these people is 7

living in developing countries. Despite overall progress, as we can see from figure 
1.2, there are big differences among regions in the reduction of undernourishment. !!!!!!
Fig. 1.2 – Progress in undernourishment trends between 1990-92 and 2012-14 

!  
Source: FAO, IFAD and WFP (2014), The State of Food Insecurity in the World 2014. Strengthening the enabling environment 
for food security and nutrition, Rome, FAO. !
Figure 1.3 shows the food security risk index per country. Countries that were at 
extreme risk of food insecurity, in 2013, are Somalia, Democratic Republic of 
Congo, Haiti, Burundi, Chad, Ethiopia, Eritrea, Afghanistan, South Sudan and 
Comoros. 
The majority of African countries, as shown in the figure, are at extreme or high 
risk of food insecurity.  !
Fig. 1.3 – Food Security Risk Index Map - 2013 
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!  
Source: http://www.theguardian.com/global-development/graphic/2012/oct/10/food-security-risk-index-map  

Despite this situation, all over the world tons of food are lost. In the next chapter, 
therefore, we are going to have a closer look to the phenomenon of food wastage. !!

4. Causes of food insecurity !
The most important causes of food insecurity are: !
✓ Poverty trap: people that are living in poverty have very big problems in 

buying the food they need to feed themselves and their family. This in turns 
reflects on their health making them weaker and less able to earn the money 
they need to escape poverty and hunger. For children in particular, chronical 
undernourishment can affect their future, affect their future income and the 
possibility to escape poverty and hunger. 

✓ Lack of investment in agriculture: many countries from the South lack key 
agricultural infrastructure, 
such as roads, warehouse 
and irrigation. These results 
in high transport costs, lack 
of storage facilities and 
unreliable water supplies. 
All these lead to limits in agricultural production and in access to food. 

✓ Climate and weather: natural disaster are increasing all over the world and 
they are causing strong consequences for people suffering of hunger. In 
particular, the most common causes of shortages is drought. In 2011, drought 
affected Ethiopia, Somalia and Kenya causing crop failures and heavy 
livestock losses. A similar situation there was in 2012 in the Sahel region of 
West Africa. 
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✓ Climate change: climate change poses a grave threat to food production. It 
will apply, firstly, a further brake on yield growth. Second, it will increase 
the frequency and severity of extreme weather events such as heatwaves, 
droughts and floods that can cause the problems we saw before. Meanwhile, 
changes in the seasons, such as longer, hotter dry periods, shorter growing 
seasons, and unpredictable rainfall patterns are bewildering poor farmers, 

m a k i n g e v e r y d a y 
harder for them to 
know when best to 
sow, cult ivate and 
harvest their crops. 
✓W a r a n d 

displacement: conflicts disrupt farming and food production, causing an 
increase of people suffering hunger. In addition, many people, during 
conflicts, are forced to flee their homes, leading to hunger emergencies as 
the displaced find themselves without the means to feed themselves and 
their families. A recent example of this is the conflict in Syria.  

✓ Volatility of food prices: In the last years, there has been many short-term 
price spikes. A key cause of these spikes is the dependency of the food 
system on oil for transport and fertilizers, as the prices of oil are expected 
to rise in the long term and to become increasingly volatile. At the same 
time, food stock have declined and therefore without reserves to smooth 
supply, any shock is transmitted directly to prices. !!

5. How family farming can help improve food security !
Family farming is crucial to reduce food insecurity. In fact, according to FAO, 
worldwide family farming is the predominant form of agriculture, both in 
developing and in developed countries (nearly 90% of farms are run by 
individuals, figure 1.4). Family farming contributes to food security also because it 
produces a vast variety of food. !
Family farming it is also important because it occupies 70-80% of farm land and it 
produces nearly the 80% of the world’s food. As figure 1.4 shows, the majority of 
family farms can be found in Asia, with China alone that accounts for the 35% of 
the world’s farm. !
Family farming helps decrease food insecurity also because it helps local 
economies, giving to farmers the means to buy the food they do not produce.  !
The International Assessment of Agricultural Knowledge, Science and Technology for 
Development (IAASTD) has shown that family farming can feed the world in a more 
sustainable way than the industrial farming and food industry. There is room for 
improvement of productivity without seizing land, water, forest, energy and air. 
These improvements do not require large capital but above all knowledge: agro-
ecology makes use of traditional cultivation methods while respecting the nature. !
It is important to invest in small scale farming because it does not have the same 
problems of large scale food production. Large scale food production, in fact, 
exhausts the soils, uses large quantities of water and energy, leads to deforestation 
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and produces lots of (packaging) waste. It puts a heavy burden on natural resources 
and leaves a huge ecological footprint. More specifically industrial meat production 
absorbs forest, land and water and produces lots of greenhouse gases. !
Small farmers can also have an impact on decisions taken by policy makers, by 
organising themselves in Unions. In Africa, for example, farmers have organised 
themselves in strong national and regional unions that have become influential in 
politics and have had positive success. African governments, in fact, have solemnly 
promised in the Declaration of Maputo (2004) to spend at least 10% of their budget 
to agriculture. This declaration was evaluated and strengthened in 2014 with the 
Malabo Declaration. Findings of this evaluation were that fewer than 20% of 
countries have fulfilled their commitment on spending. However, there are 
countries that are making progress and are highlighting the kind of success that is 
possible. !
A story of success: Ethiopia !
Ethiopia has witnessed its most rapid growth period in history, averaging growth of 
9.5% in the agriculture sector between 2005 and 2009. This growth was stimulated 
in part by robust public investment and also by some institutional reforms. The 
country’s level of public investment has exceeded the Maputo target of 10% of 
budgetary expenditure on agriculture. Ethiopia is also on track to meet its MDG 
targets for reductions in hunger and poverty. Despite these successes, however, 
many challenges remain in improving opportunities for smallholder farmers.  8

Fig. 1.4 – Data about family farming in the world 
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Source: http://www.fao.org/resources/infographics/infographics-details/en/c/270462/  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!
Environmental impact of food production !!

What we eat matters because it also has an impact on the environment. In this 
chapter, we are going to see the major impacts that production of food have on the 
environment and what we can do to make more sustainable choices when buying 
food. !!

1. Environmental impact of food production !
The impact that food production has on the environment starts with the production 
of inputs needed in agriculture like fertilisers, seeds etc and continues all along the 
food supply chain (figure 2.1). !
In particular agricultural production accounts for the majority of environmental 
impacts of food production worldwide. In fact, greenhouse gases  from agriculture 9

and animal husbandry and associated changes in land use, are estimated to exceed 
those from power generation and transport. In particular, it is estimated that 
greenhouse gases from agriculture sector account for about 22% of global total 
emissions, a contribution similar to that of industries and greater than that of 

transport. Livestock production, 
alone, accounts for nearly 80% of 
the sector’s emissions. !
Figure 2.2 compares the impacts 
of beef production with the 
impacts of other type of food. As 
the figure shows, beef is the food 

that has the greatest impact on water, air, land use and consumption of grains for 
feeding animals than the others products. The product with less impact is rice, that 
impact only on water. !
Looking in particular to livestock production, an FAO study  shows that the 10

livestock sector is the single largest user of land caused by human activities. 
Grazing occupies 26% of land and feed crop production requires a third of all arable 
land. In addition, the expansion of grazing land for livestock is a key factor in 
deforestation. !
Livestock production has also a big role in global warming. Looking in more detail 
to the contribution of the sector to the various greenhouse gas emission, the FAO 
finds that livestock sector is responsible for 9% of carbon dioxide (CO2) emissions 
caused by human activities. It generates as much as 37% of methane (CH4), mostly 
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from enteric fermentation by ruminants, and 65% of nitrous oxide (N2O), mostly 
from manure. !!
Figure 2.1 – Environmental impact of food production and consumption 

!  
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Source: European Environmental Agency http://www.eea.europa.eu/signals/signals-2014/articles/from-production-to-waste-
food-system  !
Livestock sector also has a big impact on water supply, accounting for around 8% of 
global human water use. It also contribute to water pollution, being one of the 
biggest contributor to it. The major causes of water pollution from this sector are 
animal waste, antibiotics, hormones, chemicals from tanneries, fertilizers and 
pesticides used for feed crops, and sediments from eroded pastures. Unfortunately 
global figures regarding these contributions are unavailable but a study carried out 
in the USA found that livestock and feed crop agriculture are responsible for 37% of 
pesticides use, 50% of antibiotic use, and a third of the nitrogen  and phosphorus  11 12

loads in freshwater resources. !
Figure 2.2 – The ecological footprint of food 

!  
Source: Oxfam (2011), Growing a Better Future. Food Justice in a resource-constrained world, Oxford. !
Table 2.1 shows the impacts of 5 categories of food on the environment: 

1. Basic carbohydrate food such as bread, potatoes, rice and pasta; 
2. Fruit and vegetables; 
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3. Dairy products; 
4. Fish and other basic protein food like eggs and legumes; 
5. Drinks, both alcoholic and non-alcoholic; !!!!
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Tab. 2.1 Summary of main findings by food type 

Food Group
Water and 

Eutrophicatio
n

Energy Use 
Impacts 
(Global 

warming 
potential 

(GWP) and 
acidification)

Non-CO
Global 

Warming 
Impacts

Processing 
Impacts

Refrigeratio
n and 

Packaging 
Impacts

Other 
Impacts

B a s i c 
Carbohydrat
e F o o d s 
( b r e a d , 
p o t a t o e s , 
rice, pasta)

B r e a d a n d 
potatoes are 
s i g n i f i c a n t 
contributors, 
almost all in 
t h e 
agricultural 
p h a s e ; 
organic wheat 
p r o d u c t i o n 
h a s h i g h e r 
impact than 
non-organic.

E n e r g y u s e 
spread evenly 
over the life 
c y c l e s ; 
c o n s u m e r 
stage is very 
significant for 
p o t a t o e s /
pasta; organic 
w h e a t 
production has 
lower energy 
requirements 
t h a n n o n -
o r g a n i c ; 
organic potato 
production has 
t h e s a m e 
requirements 
a s n o n -
organic.

N
e m i s s i o n s 
f r o m s o i l 
account for 
approx. 80% 
of total GWP 
for primary 
production 
o f a r a b l e 
f o o d 
commodities
. T h i s i s 
a l m o s t 
independent 
of farming 
methods.

P o t a t o 
p r o ce s s i n g 
h a s h i g h 
e n e r g y 
requirements
; data about 
b r e a d -
m a k i n g 
impact are 
n o t 
conclusive.

Refrigerated 
s t o r a g e 
post-harvest 
is relatively 
significant.

Land use 
is higher 
f o r 
o r g a n i c 
than non-
o r g a n i c 
produce, 
b u t 
pesticide 
u s e i s 
lower. !
T h e 
inherent 
nature of 
b r e a d -
m a k i n g 
leads to 
o z o n e -
creation 
e f f e c t s 
w h i c h 
a r e 
significan
t i n 
re lat ion 
to other 
parts of 
t h e 
system.

F r u i t a n d 
vegetables

Water use is a 
s i g n i f i c a n t 
i s s u e f o r 
t o m a t o 
production.

E n e r g y 
requirements 
vary greatly, 
depending on 
g r o w i n g 
methods and 
location.

There is a 
w i d e 
v a r i a t i o n 
depend ing 
o n t h e 
product: for 
so i l -g rown 
p r o d u c e , 
N2

significant.

C a n b e 
considerable 
when foods 
are subject 
t o m a j o r 
p r o ce s s i n g 
( e . g . 
tomatoes to 
ketchup)

B i g 
differences 
depend ing 
on whether 
f r e s h , 
f r o z e n , 
canned etc.; 
p a c k a g i n g 
i m p a c t s 
depend on 
deg ree o f 
e n d - u s e 
recycling.

Land use 
is higher 
f o r 
o r g a n i c 
than non-
o r g a n i c 
produce, 
b u t 
pesticide 
i s u s e 
lower.
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Source: DEFRA (2006), Environmental Impacts of Food Production and Consumption. A research report completed 
for the Department for Environment, Food and Rural Affairs by Manchester Business School. !!

D a i r y 
products

Eutrophicatio
n e f f e c t s 
dominated by 
t h e 
agricultural 
phase.

Agr i cu l tu ra l 
stage accounts 
f o r 9 0 % o f 
GWP of dairy 
l i f e cyc le s ; 
organic milk 
p r o d u c t i o n 
requires less 
energy input 
but more land 
and has higher 
GWP per unit 
o f m i l k 
produced.

L i n k e d t o 
farming of 
animals. 

Pr o c e s s i n g 
( e . g . f o r 
dried milk) 
c a n h a v e 
high energy 
d e m a n d ; 
p r o d u c t 
d i v e r s i t y 
i n c r e a s e s 
wa te r and 
energy use.

Pa c k a g i n g 
types vary 
w i d e l y i n 
t h e i r 
i m p a c t s , 
e spec i a l l y 
f o r m i l k ; 
refrigeratio
n impact s 
c a n b e 
large.

Land use 
is higher 
i n 
o r g a n i c 
produce 
than non-
organic, 
b u t 
pesticide 
u s e i s 
lower.

F i s h a n d 
other basic 
p r o t e i n 
foods (eggs, 
legumes)

N u t r i e n t 
releases from 
fish farm may 
b e l o c a l l y 
significant.

Fishing is the 
d o m i n a n t 
source of GWP 
i n t h e l i f e 
cycle, due to 
f ue l u s age ; 
but there are 
d i f f e r e n t 
impacts from 
d i f f e r e n t 
f i s h i n g 
methods.

Potent ia l ly 
high water 
u s e i n 
primary fish 
processing.

Energy use 
across life 
c y c l e o f 
p r o c e s s e d 
frozen fish 
r e v e a l s 
importance 
o f 
consumers’ 
role.

Legumes 
a r e a 
m o r e 
e n e r g y -
efficient 
w a y o f 
providing 
e d i b l e 
p r o t e i n 
than red 
meat.

Drinks Water use an 
i m p o r t a n t 
impact.

P r o d u c t i o n 
phase of many 
drinks (esp. 
beer) has GWP 
equal to that 
of barely and 
hop growing; 
bottled water 
a s s o c i a t e d 
wi th h igher 
GWP than tap 
water.

Energy used 
i n 
refrigeratio
n may be an 
i m p o r t a n t 
impact.

Food Group
Water and 

Eutrophicatio
n

Energy Use 
Impacts 
(Global 

warming 
potential 

(GWP) and 
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2. What we can do to reduce food environmental impact !!
As we saw before, from farm to fork, food production, processing and 
transportation can accumulate enormous amounts of energy, water and chemicals. 
We can follow these simple suggestions to make smarter food choices: !

1. Choose climate friendly food: the first thing to do to reduce the 
environmental footprint of the food we eat is to eat more fruits, vegetables 
and grains and limit the intake of red meat that as we saw before has a 
bigger impact on the environment than that of other food. The Natural 
Resources Defense Council (NRDC) estimates that “if all Americans 
eliminated just one quarter-pound serving of beef per week, the reduction in 
global warming gas emissions would be equivalent to taking four to six 
million cars off the road.”  13!
We can look for fresh foods with the fewest process steps from farm to 
plate. Freezing, packaging, processing, cooking and refrigerating food all 
increase energy use. For example, bringing home a frozen bag of carrots has 
nearly triple the associated global warming pollution relative to purchasing a 
fresh bunch. !
With regard to fish, for example, we can choose to eat locally caught, 
sustainably managed fish or herbivorous farmed stock like tilapia, catfish 
and carp. Seafood lower on the food chain includes clams, mussels and 
squid. !

2. Buy organic and other sustainable certification: it is important to buy 
organic and other certified food when we can. Organic agriculture is, in fact, 
a safer choice for the environment but also for our families because it does 
not use pesticides and fertilizers. !

3. Eat locally: it is important also to choose local food whenever possible and 
avoid purchasing food imported by airplane. This can help reduce the 
pollution and energy use associated to transporting, storing and refrigerating 
this food. The NRDC estimates that, in California, “the smog forming 
emissions from importing fruits and vegetables are equivalent to the annual 
emissions from 1.5 million cars.”  14!
It is important to bear in mind that the type of food and how it was 
produced can also have a big impact on the environment.  !

4. Watch food waste: this is another important aspect to take into 
consideration when trying to reduce the food environmental footprint. We 
will talk in more detail about this in the next chapter. !
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!
Food losses and waste !!

1. Definition of food losses and food waste !
There is no single definition of food losses and food waste. This makes comparison 
between different studies very difficult. !
According to the EU,  the term food losses refers to the quantity of food produced 15

for human consumption that is lost in the food chain for various reasons. !
Food waste is part of food losses, namely the quantities of food, suitable for 
human consumption that gets lost by human activity or negligence. !

!  !
What follows from these definitions is that if crops, grown for fodder and thus not 
for human consumption, get lost this cannot be labeled as food loss. What can be 
labeled as food loss is the loss of crops grown to serve as food for humans but 
finally – for whatever reason - used for fodder. If the losses were avoidable then it 
is labeled as food waste !
Examples 
If corn destined for human consumption is no longer edible due to climatic 
conditions and fed to animals, then we label this as food loss. However, if the corn, 
because of the poor weather conditions, is smaller than expected and for this 
reason refused by the supermarket, then we label this as food waste. Corn that is 
grown as fodder cannot be labeled as food and can as such not be labeled as food 
loss or food waste. !!

2. Causes of food losses and waste !
To analyse causes and origins of food losses and waste we will take into 
consideration all the stages of the food supply chain, which can be divided in six 
main areas: 

Food losses

Food waste
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1. Cultivation, agricultural production and harvest; 
2. First processing; 
3. Industrial processing; 
4. Distribution; 
5. Restaurants and food services; 
6. Household consumption. !

Fig. 3.1 – Stages of the food supply chain 

!  
Source: BFNC (2012), Food waste: causes, impacts and proposals, Codice Edizioni !

Cultivation, agricultural production and harvest  !
Climatic and environmental factors, the spread of disease and 
the presence of parasites are the primary causes of food losses 
at this stage. !

There are significant differences between developed and developing countries, in 
fact different techniques for preparing the soil or cultivation can avoid or increase 
the possibility of food losses. !
Regulatory and economic factors can also play an important role at this stage. If for 
example supply is greater than demand, producers can decide not to harvest the 
produce or to divert it to animal feed. Food losses can also result from qualitative 
standards for human consumption imposed by national and international law. If 
these standards are not met, produce can be lost. !
Another important factor that can produce food waste are “aesthetic requirements 
demanded by customers for shape and size of agricultural products”.  A research 16

conducted in 2009 by Tristram Stuart  shows that, for example, 25-30% of the 17

production of carrots of one of the largest supplier of a famous English supermarket 
are rejected for aesthetic reasons. The supermarket, in fact, expects all carrots to 
be straight, so that customers can peel the full length in one easy stroke. !
The EU sets the legal quality standards for Europe.  Until 2008 there were 18

cosmetic standards for 36 types of vegetables and fruit. This was reduced to 8 by 
the end of 2008. 26 products fall nowadays under normal standards, without 
specific rules for form, dimensions and colour. They have to be intact, healthy, 
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pure, and free of plagues and of strange odour or taste. The white part of the leek, 
for example, does no longer have to be 1/3 of the total length. For ten products, 
however, the specific rules still exist (kiwis, citrus, apples, tomatoes, lettuce... – 
see figure 2.2 for some examples). Those products represent 75% of the economic 
value of the fruit and vegetable sales. This simplification did not lead to real 
improvements, in fact, since 2008, the sales of divergent vegetables and fruits 
have hardly increased. The sector itself has continued to use the abolished 
standards as private norms. Some supermarkets use even own norms even more 
severe than the EU legal requirements. !
Fig. 3.2 – Some examples of still existing aesthetic requirements in the EU 

!  
Source: own elaboration !

First and industrial processing: !
At this stage, the main causes of losses of food are technical 
malfunctions and inefficiency in productive processes. These 
two causes both lead to losses and damage of products that 

are then rejected from the market. This is particularly true for countries from the 
South where technology is often inadequate. !
In countries from the North, defects in weight, shape or packaging of the product 
caused by errors in the food processing are one of the biggest cause of food waste. !
Other causes: 

• Spillage because of poor packaging techniques 
• Too large production for defined supermarket brands that cannot be sold 

elsewhere 
• Surplus stock because of take back obligations and cancelation of commands !

 
Distribution:  !
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The major cause of losses and waste at this stage is the consequence of 
inappropriate ordering and incorrect projections of demand for food products. This 
result in enormous amount of food not sold before the expiration date and/or 
natural deterioration. !
Especially in countries from the North, other causes of food losses and waste are: 

• Technological limits in the conservation of products; 
• Damage to the product and/or packaging during transportation and storage; 
• Errors of sales staff that do not perform proper stock rotation procedures; 
• Recalls of certain products from the market for safety reasons; 
• Contractual agreements between suppliers and distributors (for example 

take back); 
• Sales standards; 
• Marketing strategies (for example “buy one get one free”) that are intended 

to promote the sale of products close to expiring date, but that transfer the 
risk of food waste on consumers. !

In countries from the South, characteristics of markets are the main causes of 
waste. Markets are, usually, small, crowded, with poor hygiene, with poor 
refrigeration and storage equipment. !!

Household consumption and catering: !
Food waste in household consumption and catering is far more 
important in countries from the North.  !
At household level, the main causes of food waste are: !
•Too much cook prepared, which causes the so-called “leftovers”; 

• Lack of skills to use leftovers in a new meal; 
• Food is not consumed in time and there are difficulties in interpreting food 

labels; 
• Incorrect planning of purchases; 
• Impulsive purchase; 
• Improper food storage; 
• Inadequate wrapping and use of materials; 
• Limited knowledge of methods to consume more efficiently and reduce 

waste; 
• Lack of awareness of the amount of waste that each one of us produces. !

In the catering sector, the main causes are: the excessive size of food portions 
served, buffet formulas with fixed prices inciting to eat more than what we can 
eat, difficulty in planning food purchases, lack of acceptance of practices allowing 
customer to take home the “leftovers” and EU hygiene norms (i.e. food may not be 
outside the fridge for more than 2 hours). !
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3. Food losses and waste: some data !
Worldwide food losses and waste was 
approximately 1.3 billion tons in 2011, 
according to FAO.  This is a big problem 19

especially if we think that, nearly a billion 
people go hungry in the world.  20!
The amount of food wasted each year in 
rich countries almost equals that produced 
in Sub Saharan Africa. !
At global level, farmers are able to produce 
an amount of food that can satisfy the daily 
kcal requirements of 2.3 adult persons.  21

But due to the losses and waste that occur 
during the entire food chain the final 
amount of calories available is sufficient 
only for 1 adult person, as figure 2.3 shows. This means a 57% loss in calories. !
Fig. 3.3 – Estimate of global food losses along the food production chain 

!  
Source: BFNC (2012), Food waste: causes, impacts and proposals, Codice Edizioni 
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!
When analysing the graph above, we need to bear in mind that, even if it is true 
that the production of meat requires much more natural resources and energy, it is 
a deliberate choice of most of the consumers to eat meat. As such, it could not be 
a loss but a result of our behaviour to eat too much meat. If we consider this, the 
dispersions of calories could be less than what the graph presents. !
Figure 2.4 shows per capita food losses by regions. As we can see from the figure, 
the major producers of food waste are Europe, North America and Oceania, and 
Industrialised Asia while the lower level of per capita food wastage can be found in 
Sub-Saharan Africa and Southeast Asia. !
Fig. 3.4 – Food losses per capita in different regions of the world (kg/year) 

!  
Source: BFNC (2012), Food waste: causes, impacts and proposals, Codice Edizioni !
Looking at the various sectors of the food supply chain, worldwide the major 
producer of food wastage is the phase of agricultural production followed by the 
postharvest handling and storage and final consumption. 
Figure 2.5 shows food losses volumes at world level by phase of supply chain. Both 
in the North and in the South there is a big amount of losses in the field. But while 
in countries from the South the second sector were food losses occur is storage and 
transport, in the North the second sector is consumption. !!!!!!!!!!!!
Fig. 3.5 – Food losses volumes at world level by phase of the food supply chain 
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!  
Source: Source: EP ITAS 2013 !
At European level, a study form the DG Environment  estimates that the food lost 22

and wasted is 89 million tons or 180 kg per capita per year.  Figure 2.5 shows 23

food waste by sectors. The majority of food losses and waste come from the 
household sector (76kg/year/person), followed by the manufacturing one. Retail 
and wholesale only account for 5% of the losses. It is important to note that nearly 
60% of household waste could be avoided with simple precautions, like cooking 
smaller portion of food, checking the cupboard before buying new food etc. !
Fig. 3.6 – Estimate of European food waste by sector 

!  
Source: BFNC (2012), Food waste: causes, impacts and proposals, Codice Edizioni !
The three countries in Europe that lose more are the Netherlands, Belgium and 
Cyprus (figure 2.6). The most virtuous ones are Czech Republic, Malta and Greece. 
As the figure shows there is a big variability in Europe in food losses. We need 
however to take into consideration that this data is not entirely reliable as the 
methodologies for identifying and classifying waste vary from one member states to 
another and are not entirely comparable. 
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Fig. 3.7 – Per capita food waste in European Countries 

!  
Source: BFNC (2012), Food waste: causes, impacts and proposals, Codice Edizioni !
In the United States, a study of the US Department of Agriculture estimates that 
every year around 30% of the total food is wasted. This is equivalent to nearly € 
37 billion, nearly a fourth of total food expenditure. !
As in Europe, in the United States as well the majority of food waste happens at 
home and in restaurant/catering services. In these two sectors alone approximately 
41.3 million tons of food are wasted. This quantity corresponds to 26% of food 
available for human consumption. !
For countries from the South, there are unfortunately little data and they differ a 
lot depending from the methodology used and the country taken into 
consideration. However, estimates are in the range of 20-50% of food lost and 
wasted.  In particular, according to the FAO,  36% of food harvested in Sub-24 25

Saharan Africa is lost. In Asia Pacific Region, the percentage of food lost ranges 
between 15 and 50%. In South Asia, between 8 and 40% of food is lost while in 
South-East Asia the percentage ranges between 9 and 25%. !
When talking about food losses, we can also see food losses per type of food. 
Figure 2.7 shows worldwide food losses and food waste per food type.  !
As the figure shows, in term of kcal lost or wasted, cereals account for more than a 
half of the total, followed by roots and bulbs and fruit and vegetables. If we look 
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at losses and waste in terms of weight, instead, we find that fruit and vegetables 
are the food that is lost the most (44%) followed by roots and bulbs and cereals. 
Fig. 3.8 – Worldwide food losses and food waste per type of food. 

!  
Source: WRI 2013 !!

4. Impacts of food losses !
Food losses has two types of impacts: environmental and economic. !
Environmental impact: the first impact that food losses has on the environment is 
related to greenhouse gases emissions. An FAO study  shows that, excluding land 26

use change, the global carbon 
footprint of food losses was nearly 
3 . 3 b i l l i o n t o n n e s o f C O 2 
equivalent in 2007. This means that 
if we insert food losses in a ranking 
with the top 20 countries emitting 
greenhouse gasses, it would appear 
as third, after China and USA. !

The regional distribution of carbon 
footprint at per capita level is 
shown in figure 2.8. As in the case 
of food losses per capita, Europe, 
North America and Oceania, and 
Industrialised Asia are the regions 
that have the highest carbon 
footprint per capita.  !!
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!!
Fig. 3.9 – Food losses volumes and carbon footprint by regions, per capita 

!  
FAO (2013), Food Wastage Footprint on Natural Resources. Technical Report, Rome !
Another impact that food losses has is the one on water. The blue water  footprint 27

for agricultural production of total food 
losses, in 2007, was 250 km3 almost 
three times the size of the Lake Geneva. 
If we integrate the blue water footprint 
of food losses into a ranking of largest 
blue water consumers, we see that the 
water footprint of food wastage is higher 
than that of any country. !

Looking at the regional distribution of per capita blue water footprint (figure 2.9), 
we find that North Africa, Western Asia and Central Asia are the regions with the 
highest blue water footprint per capita, followed by North America and Oceania, 
and South and Southeast Asia. 
This can be explained partly because of the type of product produced especially in 
Western Asia and Centrial Asia where losses happens especially for products that 
need a lot of water to grow. Another explanation of this result can be found in the 
differences in irrigation techniques and in the need for more irrigation of some 
countries. !
Food losses also as an impact on land. 
The amount of food lost in 2007 
occupied about 1.4 billion hectares of 
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agricultural land.  If we compare this data with the area of the biggest world 28

countries we find that only Russian Federation is bigger than the land occupied by 
food wastage in 2007. 
Fig. 3.10 – Blue water footprint of food wastage per capita, by regions 

!  
FAO (2013), Food Wastage Footprint on Natural Resources. Technical Report, Rome !
Economic impact: FAO estimates that, in 2007, the economic cost of global food 
wastage, based on 2009 producer price, was about $ 750 billion, approximately 
the GDP of Switzerland or Turkey in 2011 (figure 2.10). !
Fig. 3.11 – Food wastage vs GDP of the 20 top countries in terms of GDP 

!  
FAO (2013), Food Wastage Footprint on Natural Resources. Technical Report, Rome !!
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!
How to tackle food losses and waste !!

When we talk about how to tackle food losses and waste there is a simple 
framework that we can follow: 

!  
Source: FAO (2013), Reducing the food wastage footprint. Toolkit, Rome !!
Reduce: prevention is, of course, the best way to reduce food losses and waste.  !
To reduce food losses, first of all, it is important to raise awareness on the 
problem. To do this, major communications campaigns are the best instrument. 
This campaigns need to be address to all the stakeholders along the food supply 
chain to be effective because, as we saw in the previous chapter, food losses and 
waste happen all along the food supply chain. !
In addition, also promoting food losses and waste audits can help raising awareness 
on the issue. This audit can be as easy as taking notes on the types of food lost and 
wasted and weighting it or can be more sophisticated using toolkits proposed by 
companies. !
It is also important to improve communication along the supply chain to match 
demand and supply of food. If communication between actors of the supply chain 
improves, consequently, there will also be a better match between demand and 
offer of products that will in turn lead to less food losses. !
In some cases, also developing improved food harvest, storage, processing, 
transportation and retailing process can help tackle food losses. It is, therefore, 
important to improve harvest techniques and post-harvest storage, processing 
techniques, packaging, transportation, retailing, quantity planning of food services 
and consumption habits. !
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In relation with this last point, FAO  provides a few tips to reduce food losses and 29

waste at household level: 
• Before going to shop write a list of what you need. In this way you will buy 

only the food you really need. 
• Take the list with you and stick to it. 
• Buy ugly fruits and vegetables to express your willingness to go over the 

aesthetic barriers. 
• Keep a healthy fridge by checking the seals and the temperatures of the 

fridge. Remember that the temperature needs to be between 1 and 5 
degrees Celsius. 

• Don’t throw it away! Use food that is starting to wilt to do for example 
smoothies or soups. 

• Learn to understand the sell-by and best-before dates. 
• Use the leftover to prepare meals for tomorrow. 
• Learn to rotate the food in the fridge and on the shelves so that the one that 

expires early will always be on the front. 
• Reduce the portion of food you serve, so that less food is wasted. 
• Buy only what you need for example buying loose fruit and vegetables. 
• Freeze what you do not eat of your meal. 
• Turn it into garden food. Buy a compost bin and in a few months you will 

end up with rich, valuable compost for your plant. !
In addition, legislation can help prevent and decrease food losses. For example, in 
various countries policy frameworks and strategies to reduce harvest and post-
harvest losses have been implemented and have resulted in a reduction of food 
losses. In other countries, legislation to prevent and reduce food waste has had a 
good impact.  !
It is also important that government revise the “best before” and “use-by” 
regulation clarifying the meaning of the two terms to avoid confusion and waste of 
food still good to be eaten.  !
‘Use by’ and ‘best before’ date  
Most people do not make a proper distinction between both. As a result they throw 
away perfectly edible and safe food. This practice could explain up to 20% of the 
food losses. 
Products with the label ‘use by’ can spoil in the short term and therefore be at risk 
for health. It concerns meat, fish and certain dairy products. Those foods cannot 
be sold after the ‘use by’ date. 
Products with the label ‘best before’ can be kept for a longer period. There is no 
real health danger. Passed the date there will be a loss of quality such as less taste, 
smell and coloring (i.ex. white harmless spots on milk chocolate). Such foods can 
be kept after the ‘best before date’ for a number of days (yoghourt) and even 
some months (coffee, canned food, tea, candies, cool drinks…). Those foods can 
still be sold however under own responsibility of the retailer. The general rule is, 
trust you senses. !
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Retailers and consumers put high standards to their food, regarding not only 
hygiene and food safety but also regarding how food looks like, called cosmetic 
food standards. They give rise to continuous sorting of perfect edible products. 
What do not look nice is rejected. !
It is therefore important a revision of the regulation on aesthetic requirements. 
It is also important to start a campaign to convince consumers that ugly does not 
mean bad. !
Reuse: reuse of food waste usually means redistributing it to alternative markets or 
using it for alternative business. One thing that can be done to reuse food waste is 
to create new markets for these products. !
One of the options in this case is the cleaning of unharvested products. Crops that 
would otherwise remain in the field to rot, are sold at a reduced price with this 
practice. New market can also be developed for products rejected by the retailers 
but that are still good to be consumed. This initiative has at the same time 
economic, social and environmental benefits. !
Food can also be redistributed to the ones in need. Unfortunately, the share of 
food redistributed to charities remains very low because of a series of barriers. The 
biggest barriers is the fact that retailers can be held legally liable in case of 
intoxication, illness or other injury due consumption of donated food. Little steps 
have been made on these, as many governments have started to implement acts 
and regulations that protect food donors from criminal and civil liability should the 
produced donated cause any injury to a person. !
Food not fit for human consumption, such as peelings or food unsafe for human 
consumption, can be used to feed livestock. This avoids also the use of other 
resources to produce feed for animals. !
Recycle/recovery: there is a distinction between recycling and recovering. While 
the first term means to turn waste into a new substance, the latter implies the 
production of new energy from waste. !
Steps have been taken by regulators to develop sustainable waste management 
programmes, and promote and incentivise source segregation of recyclable 
materials. However, these steps have been insufficient for the effective treatment 
of food wastage especially because source segregation of food waste is still low. !
Some examples of recycle/recovery of food waste are: 

• Production of food from by-products and food waste, for example coffee 
grounds have been used to grow mushrooms. 

• Anaerobic digestion in which “food wastage is microbiologically broken down 
in enclosed containers in the near absence of oxygen”.  This process 30

produces two outputs: digestate that can be used as fertilizer, and biogas 
that can be used, among other purposes, to generate vehicle fuel.  
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• Composting that has numerous benefits, such as saving money, improving soil 
health, preventing soil erosion, and raising awareness of the amount of food 
wasted. Anyway, the resources impacted by the production of food are 
usually more than what returns to the soil by composting. 

• Incineration with energy recovery. This practice needs to be avoided and if 
no alternatives, to be considered as the last resource in recycle/recovery of 
food wasted because it is one of the less efficient techniques. !!
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!
Conclusions !!

In this short dossier, we saw that worldwide 1.3 billion tons of food are lost and 
wasted every years. More or less the same amount of the food produced in Sub-
Saharan Africa. The causes of this losses are both technical limits in the first stages 
of the food supply chain, and errors in order forecasts and marketing and sales 
strategies in the distribution sectors. In the bottom of the food supply chain the 
reasons for food waste are excessive purchases and portion prepared, difficulties in 
understanding the differences between the “use by” and “best before” label and 
errors in the storage of food. !
Food waste has big environmental and economic impacts. It is estimated that in 
Italy, fruit and vegetables thrown away in the retailers involve the consumption of 
water equivalent to 36.5 billion two litre bottles of water. From an economic 
point of view, in the US alone, it is estimated that food wastage accounts for $ 4.4 
per day. An amount sufficient to feed a family in developing countries. !
We, as consumers, can do a lot to prevent and avoid food waste. As we saw in the 
dossier, following few basics steps can help us reduce the food we waste. We also 
need to raise awareness on the issues among the people leaving near us so that all 
together we can do much to prevent and avoid the problem. !
Students can, for example, ask their schools to reduce food waste. A good 
example of this comes from Halmstad Municipality (UK) where schools competed to 
reduce food losses and waste in their canteen. The project, a long-term 
information campaign targeting middle and high schools of the Municipality, was 
designed as a contest between the schools, where the school that threw away the 
least won. The result was that during the campaign, food waste diminished from 
44.7 gr./serving to 38.8 gr./serving, a decrease of 14%. This was a very good impact 
of a simple campaign that can be carried out everywhere in the world.  !

Youth can also ask their families to follow the method, 
created by Oxfam, called “The Grow Method”.  This method, 31

among others, foresees simple steps to avoid and prevent food 
waste. !
Under the “Save Food” pillar, there are some simple 
suggestions that everyone can follow to save food. These 
suggestions are: 
1.Use the Grow Method shopping list to prepare a shopping 
list based on the plan of meals during the week. This is a  

great way of cutting down on food waste. That way, you can make sure to 
love your leftovers rather than throwing them away, and you check what you 
have already got in the cupboard before you head out to the shops. 

2. Love your leftovers. Use them to prepare other recipes. 
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3. Ask local shops to fight against waste. You can simply ask the shops in your 
neighbourhood what they are doing to reduce food waste and explain them 
that they have a lot of solutions to reduce it, like for example donate the 
leftover to food banks. 

4. Ask for a doggy bag. Even if it is not common in your country, 
there is no shame in asking for a doggie bag if you do not finish 
what is on your plate at a restaurant. Better in your tummy than 
in the garbage, especially at those prices!  

5. "Eat By" Stickers. Keep stickers and pens handy in your kitchen so 
that you can write down an ‘eat by' date for any leftovers you 
create or any foods you open, then stick it to the box, packet 
container of food. In this way, you will be sure to use the 
leftovers in time and to reduce food waste. !

During the European Youth Event 2014 (EYE2014), youth came out with some 
recommendations regarding sustainability in general but also the reduction of 
waste and sustainable food, as well as what they would like from education in this 
sector. These recommendations are:  !!!!!!!!!!!!!!!!!!!!!!!!!!
Source: European Parliament, Ideas for a Better Future. EYE2014 Report, European Youth Press, Strasbourg, 2014. !
Following these recommendations and the simple steps we saw before can make a 
big difference and help us “Don’t waste our future!” !
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Reduce waste & emissions 

Aim to achieve a ‘zero waste’ 
society by 2030, with standards of 
100% recyclable products, longer life 
c y c l e s o f p r o d u c t s a n d t h e 
development of new recycling 
methods. Reduce emissions by 
reducing packaging and transport. 
Effectively combat redundant 
pollution, e.g. through education. 
Ban plastic bags in store.

Sustainable food 

Emphasize the idea of regional, 
seasonal and organic food production 
(no GMOs), develop “Food Miles” 
systems (=Costs of food include its 
hidden costs, e.g. welfare of 
animals), adopt a unified waste policy 
for food industry, educate people 
about food production and food waste 
a n d g i v e i n c e n t i v e s f o r a 
diversification of the European diet. 

Education 

B e t t e r u n d e r s t a n d i n g a n d 
e d u c a t i o n r e g a r d i n g t h e 
environment and sustainability. 
Sustainability will be an elementary 
school subject. In public media 
there should be more information 
about sustainability and ecological 



!
Definitions !!

Agriculture 
Agriculture, horticulture, fruit cultivation, animal husbandry including milk cows, 
pigs, sheeps, goats, chicken… !
Transport & storage 
Storage and transport of food after harvest up to the food processing plant !
Food industry and processing 
Sum of the companies that process food by cutting, preparing, squeezing, freezing, 
tin… i.e. production of marmalade, Choco pasta, yoghourt, cheese, ready meals, 
cut and packed vegetables, canned food… !
Distribution 
Wholesale and retail, supermarkets, groceries, fish shops… !
Food services or hospitality services 
Hotel, Restaurant, Café (HoReCa), catering, cantines !
Industrial agriculture 
Large scale, capital intensive, mechanized and/or automatized and standardized 
mass production including the use of artificial pesticides and fertilizers !
Industrial food systems 
Same but then for production, processing and distribution !
Eutrophication  
Eutrophication is a process whereby water bodies, such as lakes, estuaries, or slow-
moving streams receive excess nutrients that stimulate excessive plant growth 
(algae, periphyton attached algae, and nuisance plants weeds). This enhanced 
plant growth, often called an algal bloom, reduces dissolved oxygen in the water 
when dead plant material decomposes and can cause other organisms to die. 
Nutrients can come from many sources, such as fertilizers applied to agricultural 
fields, golf courses, and suburban lawns; deposition of nitrogen from the 
atmosphere; erosion of soil containing nutrients; and sewage treatment plant 
discharges. Water with a low concentration of dissolved oxygen is called hypoxic. !
Greenhouse gases 
Gases that trap heat in the atmosphere are called greenhouse gases. The main 
greenhouse gases to and from the atmosphere are: 

• Carbon dioxide (CO2): Carbon dioxide enters the atmosphere through 
burning fossil fuels (coal, natural gas and oil), solid waste, trees and wood 
products, and also as a result of certain chemical reactions (e.g., 
manufacture of cement). Carbon dioxide is removed from the atmosphere 
(or "sequestered") when it is absorbed by plants as part of the biological 
carbon cycle. 
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• Methane (CH4): Methane is emitted during the production and transport of 
coal, natural gas, and oil. Methane emissions also result from livestock and 
other agricultural practices and by the decay of organic waste in municipal 
solid waste landfills. 

• Nitrous oxide (N2O): Nitrous oxide is emitted during agricultural and 
industrial activities, as well as during combustion of fossil fuels and solid 
waste. 

• Fluorinated gases: Hydrofluorocarbons, perfluorocarbons, sulfur 
hexafluoride, and nitrogen trifluoride are synthetic, powerful greenhouse 
gases that are emitted from a variety of industrial processes. Fluorinated 
gases are sometimes used as substitutes for stratospheric ozone-depleting 
substances (e.g., chlorofluorocarbons, hydrochlorofluorocarbons, and 
halons). These gases are typically emitted in smaller quantities, but because 
they are potent greenhouse gases, they are sometimes referred to as High 
Global Warming Potential gases ("High GWP gases"). 
Source: http://www.epa.gov/climatechange/ghgemissions/gases.html  !

Nitrogen 
A colorless, odorless, gaseous element that constitutes about four-fifths of the 
volume of the atmosphere and is present in combined form in animal and vegetable 
tissues, especially in proteins: used chiefly in the manufacture of ammonia, nitric 
acid, cyanide, explosives, fertilizer, dyes, as a cooling agent. Source: http://
dictionary.reference.com/browse/nitrogen  !
Phosphorus 
A highly reactive, poisonous, nonmetallic element occurring naturally in 
phosphates, especially apatite, and existing in three allotropic forms, white (or 
sometimes yellow), red, and black (or violet). An essential element for biological 
cells, it is used in safety matches, pyrotechnics, incendiary shells, and fertilizers 
and to protect meta l sur faces f rom corros ion. Source: ht tp://
www.thefreedictionary.com/phosphorus !
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