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The contemporary world is experiencing a major 
food emergency. The food we choose to eat, its pro-
duction chain, the ways and places in which we 
consume it and its inequitable distribution in differ-
ent parts of the planet  have a profound effect on the 
mechanisms that govern our society and our times.
In recent years, it has become necessary to compare 
the different points of view of the actors involved 
along the food chain, from the field to the table. 
Ever since its creation in 2009, the Barilla Cen-
ter for Food & Nutrition has established itself as a 
privileged platform for this choral dialog and for a 
wide range of issues about food and nutrition. The 
BCFN’s aim is to become a collector and connector 
between the different voices, offering solutions and 

proposals, and putting science and research in com-
munication with policy decisions and governmental 
actions.
The BCFN is dedicating an area of study and re-
search to every crucial issue related to food and 
nutrition, to address current and future challenges: 
from the problem of access to food and its distri-
bution in the world (Food for All) to the rebalanc-
ing of the unstable relationship between food and 
health through healthy lifestyles (Food for Health), 
from reflection on the food chain and assessing the 
impact of production on the environment (Food for 
Sustainable Growth) to the history of the relationship 
between man and food, in order to find some good 
solutions for the present (Food for Culture).
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Saying “enough” is no longer enough. Our planet cannot be obese and hungry at the same time.
We should not be throwing away food that would be enough to end hunger. Nor can we favor the 
production of biofuels to feed cars instead of people who go to bed hungry. With the presentation of 
the Food and Nutrition Sustainability Index, we will propose solutions to 
overcome these huge challenges of our time. For a better future for all. 
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O
f all the numerous emergencies in the world, 
sustainability of the food system might seem 
to be less of a priority. But that is not the case: 

among the underlying causes of a global situation as 
complex as the current one (global warming, con-
flicts, migration, and economic crises), the paradoxes 
that plague the ‘food system’ occupy a place of abso-
lute prominence. Unfortunately, there are still too few 
of us who know this and understand the implications.
In fact, agriculture generates a large part of the CO

2
 

emissions that cause climate change. And the conse-
quences of climate change that lead to the increased 
suffering of entire populations and hence their need 
to migrate in search of food, land to cultivate, and 
sources of drinking water. 
Moreover, the current food system, based on an er-
roneous perception of the value of food and of a 
short-sighted vision of how it should be produced 
and consumed, has grown in a way that is unsustain-
able. Perhaps driven more by economic and financial 
reasons than the search for shared well-being, it has 
not sufficiently taken into account the scarcity of nat-
ural resources (water, land and air) and the damage 
caused by malnutrition. In fact, today the absence or 
scarcity of healthy food affects both those who live in 
the most vulnerable areas of the globe, where today 
there are still hundreds of millions of malnourished 

people, and in the seemingly more affluent countries, 
where unbalanced diets create overweight conditions 
and obesity (which in turn cause illness) that affect 
over two billion people. 
In order to find the right path of development and 
to reduce inequalities, everyone has to do their part. 
The first step, which is quite simple but often over-
looked, can be to follow a sustainable diet, such as 
the one suggested by the BCFN Double Pyramid, 
which protects our health by reducing the environ-
mental impact. This year too we offer the results of 
our research to facilitate this path for you: the studies 
and reflections that we have been engaged in since 
2010 (the year when we published the first edition of 
the Double Pyramid) so as to have a better under-
standing of the links between nutrition and well-being 
and between food and the environment.
In particular, in this edition you’ll be able to read 
something new on the results of the COP21 summit 
in Paris; about everything that is being done in the 
world to handle food in constantly growing cities; and 
about the controversial ’fad’ diets, which all too often 
lead us to make food choices that are less sustainable, 
for ourselves and for the planet, than we would like.
Enjoy your reading. 

FOOD IS kEy 
TO BALANCE OUR 

PLANET 
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We have always known that our health is strongly 
influenced by the food choices we make every sin-
gle day. Today we also know that the production of 
food affects the quality of the environment around 
us. Awareness of this has also grown thanks to the 
studies by the Barilla Center for Food & Nutrition 
(BCFN), which since 2009 has been measuring the 
significance of this impact, trying to figure out how 
we can reduce it by adopting an eating style that is 
sustainable, both for people and for the planet.
Right from the BCFN’s first analysis, it has been 
shown that the more environmentally friendly 
foods are the same as those for which nutrition-
ists recommend an increased consumption, while 
those with the highest environmental footprint are 
those that should be eaten in moderation. This was 
an important conclusion, which is at the basis of a 
graphic model – now well known – which placed 
the classic food pyramid (the principles of which 
coincide with those of the Mediterranean diet) 
alongside the new (inverted) ‘environmental’ pyra-
mid in which foods are classified according to their 
Ecological Footprint, i.e. the impact their produc-
tion can have on the environment. 
The message conveyed by the BCFN Double Pyr-
amid is simple and straightforward: a diet that is 

healthy for people is also healthy for the planet. 
Since 2010, the scientific foundation of the Dou-
ble Pyramid has been enriched from year to year 
(attested to by the seven editions of this docu-
ment) until it has become an international refer-
ence for anyone involved in sustainability in the 
agri-food sector. Each edition has delved more 
deeply into aspects related to the environmental 
impacts of food, by collecting new data and car-
rying out scientific research. From the analysis of 
the nutritional needs of children and adolescents 
to the evaluation of the economic viability of the 
diets, to the study of trends and international 
food policies. The Double Pyramid has appeared 
in many scientific publications, including those of 
the FAO, and has made headlines on several occa-
sions at international level.
Bringing further evidence and studies to the sev-
enth edition of the Double Pyramid, the BCFN 
wants to remind everyone – especially in light of 
what emerged from the COP21 conference in Par-
is on the impact of agricultural systems on climate 
change and the increasing importance that food 
has in the political and socio-cultural debate – just 
how important it is to go forward in the study and 
promotion of truly sustainable eating habits.

THE LINK BETWEEN
FOOD AND

THE ENVIRONMENT
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DIET
AND HEALTH

In recent years, the awareness of the influence that 
nutrition has on people’s well-being has led to the 
production of different nutritional guidelines for 
the prevention of chronic non-communicable dis-
eases. The BCFN has studied them carefully over the 
years and found that, if compared, they converge on 
the principles underlying the Mediterranean diet, 
making it one of the most effective diets in terms of 
health and prevention of chronic diseases. 

ThE MEDITErrANEAN DIET

The traditional Mediterranean diet is a nutritional 
model that is characterized by its great variety of 
foods and its strong nutritional balance: it consists 
of a high intake of vegetables, legumes, fruit and 
dried fruit, olive oil, and cereals (50% of which are 
whole grain), a moderate intake of fish and dairy 

products, and a low intake of red meat, white meat, 
and sweets.1 The nutritional value of the Mediterra-

nean diet was discovered 
for the first time in the 
Seventies, by the Seven 
Country Study carried out 
by Ancel Keys,2 which 
compared the diets of 
seven countries to assess 
their benefits and critical 
points. What emerged 
for the first time from 
his scientific analysis 
was the existence of the 
strong correlations be-
tween people’s dietary 

habits and the risk of developing chronic diseases, 
particularly cardiovascular diseases. 

The cover of TIME magazine 
dedicated to Ancel Keys dated 
January 13, 1961.

Bcfn
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Since then, many other studies have been carried 
out on the connections between diet and health, 
and all of them have confirmed that the adoption 
of the Mediterranean diet is associated with a low-
er mortality rate,3 a lower incidence of cardiovas-
cular disease,4 metabolic dysfunctions,5 and some 
types of cancer.6 More than thirty years after the 
first studies on the Mediterranean diet, no scien-
tific evidence has yet emerged that contradicts the 
positive effects of this diet. Furthermore, as we 
shall see later on, according to some recent stud-
ies,7 the Mediterranean diet also ensures greater 
longevity. 
Because of its uniqueness in terms of practical 
knowledge and traditions, and the conviviality that 
characterizes it, the Mediterranean diet has been 
recognized by UNESCO as an Intangible Cultural 
Heritage of Humanity.8

This also inspired activity of nutrition information 
and education promoted by the U.S. Department 
of Agriculture starting in the early Nineties, which 
led to the publication in 1992 of the first edition of 
the food pyramid9 – then republished by the FAO in 
199710 – that concisely and effectively explains the 
scientific instructions found in the Dietary Guide-
lines for Americans, the nutritional guidelines for 
the population. The pyramid scheme simply and 
instantaneously communicates the elements that 
make up a balanced diet,11 and their recommended 
portions. The scheme shows the different levels of 
the foods: the closer to the summit, the lower the 
frequency of consumption. No category of food is 
excluded from the pyramid, because variety is con-
sidered to be one of the cardinal principles of proper 

nutrition. Over the years, various organizations and 
research institutes – including the WHO (World 
Health Organization), CIISCAM (Inter-University 
Centre for International Studies on Mediterranean 
Food Cultures), and the Harvard School of Public 
Health – have developed systems of communica-
tion based on the image of the food pyramid. The 
different versions published over time12 all have a 
common scientific basis, which is then adjusted de-
pending on the audience to which it is addressed. 
For example, different solutions are developed de-
pending on age (there are many pyramids adapted 
to indicate proper nutrition for children), cultural 
traditions, and nutritional habits. Moreover, in re-
cent years, the scheme has often been accompanied 
with recommendations for a correct lifestyle, such 
as the amount of water to drink, how much time to 
devote to physical activity, etc.

1 Trichopoulou et al., 2003.
2 Keys et al., 1970; Keys et al., 1980.
3 Trichopoulou et al., 2003.
4 Fung et al., 2009; Lopez-Garcia et al., 2014; Estruch et al., 2013.
5 Babio et al., 2014.
6 Couto et al., 2014. 
7 Cros-Bou et al., 2014; Sears, Ricordi, 2011.
8 Saulle, La Torre, 2010; Unesco, 2010.
9 USDA, 1992.
10 FAO/WHO, 1997.
11 OMS, 2000; CIISCAM, 2009; Harvard School of Public Health, 
2011.
12 EUFIC, 2009; FAO, 2014.

Heritage 
of Humanity

In addition to UNESCO’s renowned list of 
World Heritage sites, since 2001 it has start-
ed to draw up a list of the Intangible Cultur-

al Heritage of Humanity, those ancient traditions 
(representations, knowledge, objects, tools) that 
communities recognize as part of their cultural 
heritage. 
Since 2010, the list also includes the Mediterra-
nean diet, because it “constitutes a set of skills, 
knowledge, practices and traditions ranging from 
the landscape to the table, including the crops, har-
vesting, fishing, conservation, processing, prepara-
tion and, particularly, consumption of food. The 
Mediterranean diet is characterized by a nutrition-
al model that has remained constant over time and 
space, consisting mainly of olive oil, cereals, fresh 
or dried fruit and vegetables, a moderate amount 

of fish, dairy and meat, and many condiments and 
spices, all accompanied by wine or infusions, al-
ways respecting beliefs of each community. How-
ever, the Mediterranean diet (from the Greek di-
aita, or way of life) encompasses more than just 
food. It promotes social interaction, since com-
munal meals are the cornerstone of social customs 
and festive events. It has given rise to a consider-
able body of knowledge, songs, maxims, tales and 
legends. The system is rooted in respect for the 
territory and biodiversity [...]”.13

13 UNESCO, Italian National Commission News Archive, “The Mediterranean 
diet is a World Intangible Heritage of Humanity”. http://www.unesco.org/
archives/multimedia/?s=films_details&pg=33&vo=2&vl=Eng&id=1680.
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NUTrITION FOr grOwINg 
ChILDrEN 

We know that nutrition plays a vital role in the 
growth of children and adolescents; for this rea-
son, the BCFN has decided to take into account 
their nutritional needs, assessing whether the 
Mediterranean diet is also the most suitable one 
in this case.
The study has clearly shown the specific needs of 
those whose bodies are still developing. During the 
period of early childhood – characterized by a very 
rapid growth and the synthesis of new tissues – a 
child must be provided with a balanced amount of 
energy: in the first year of life, the energy require-
ment for growth is substantial, but it declines rap-
idly, falling from 35% in the first month of life to 
5% at one year of age. 
In quantitative terms, carbohydrates (starches and 
sugars) are the first and most important energy 
source of the organism; they provide energy to all 
the tissues, especially the brain and red blood cells, 
that only use glucose as ‘fuel’ for cellular activities.
For children, fats represent a source of energy 

and essential fatty acids, and their intake should 
come through foods such as fish and nuts; the 
preferred condiment is vegetable oil, especially 
extra virgin olive oil, which also allows for an op-
timal absorption of fat soluble vitamins (A, D, E, 
K). Proteins are the major structural component 
of all body cells:14 they act as enzymes, receptors 
on the membranes, carriers, and hormones. Op-
timal high-quality protein sources are milk, eggs, 
meat, fish, cheese, and certain products of plant 
origin, such as soy, legumes, and products derived 
from wheat. Alongside the main macronutrients, 
vitamins and minerals are essential for the proper 
nutrition for children of preschool and school age.

On the other hand, adolescence is the period in 
which there is the transition from a prepubertal 
condition to adulthood and it is characterized by 
major physical, mental, and social changes, ac-
companied by greater needs in both the quantity 
and the quality of nutrients, vitamins, minerals, 
fiber, and water.

14 Institute of Medicine of the National Academic Press, 2005.

Source: the B
C

FN
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At this stage in life, iron and calcium deficiencies 
are likely: adequate levels of these are the result 
of balanced inputs (diet, fortified foods, and sup-
plements) and outputs, which in the case of chil-
dren and adolescents may be increased by infec-
tions as they grow and, for females, with the onset 
of menstruation.15 It is therefore important that 
during adolescence there is an increase in iron-
rich foods such as lean meat and fish, legumes, 
dark green vegetables, nuts, and iron-fortified ce-
reals. Calcium also plays an essential function in 
the rapidly growing body of a teenager, because it 
enters into the composition of bones and teeth. 
So it is important that children choose foods that 
are rich in calcium and vitamin D, especially 
girls, seeing as with the onset of menopause in 
their future, they are more exposed to the risk of 
osteoporosis. Finally, adolescence is the period 
when the food requirements become more sim-
ilar to those of adults.
In Italy, in recent decades there has been an alarm-
ing increase in the number of young people who 
are overweight or obese. The 2014 “Okkio alla Sa-
lute” (Eye on Health) survey shows that in Italy, 

the home of the Mediterranean diet, the percent-
age of overweight children is 20.9% and 9.8% are 
obese, including the severely obese, who alone 
make up 2.2%,16 with a higher concentration in 
the southern and central regions.
A major cause of this phenomenon is the spread 
of unhealthy eating habits that are a far cry from 
the Mediterranean diet and which do not promote 
a harmonious development of young people and 
makes them predisposed to gain weight. 
This is why it is increasingly important to promote 
a healthy diet during childhood and adolescence, 
one which promotes an optimal state of health, 
growth, and cognitive development, and con-
tributes to the prevention of chronic diseases in 
adulthood. In line with this need, since 2011 the 
BCFN has developed the Double Pyramid model 
dedicated to those who are growing, which pro-
vides guidance in the food education of children 
and adolescents. 

15 Ramakrishnan, Yip, 2002.
16 “Okkio alla Salute 2014”: http://www.epicentro.iss.it/okkioallasa-
lute/pdf2015/SINTESI_16gen.pdf.
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Water, vitamins, minerals, fiber, simple carbohydrates (sugars)

Complex carbohydrates (starch)

Vitamin E, polyphenols, triglycerides, essential fatty acids

Water, calcium, proteins, saturated fats, simple carbohydrates (sugars), 
vitamin A and B, pantothenic acid

Vitamins, minerals, antioxidants, unsaturated fats, omega 3, omega 6

Proteins, fiber, essential amino acids, vitamin B, iron, zinc

Saturated and unsaturated fats, proteins, essential amino acids, vitamin B, selenium, copper, zinc

Proteins

Saturated and unsaturated fats, simple carbohydrates (sugars)

Protein, saturated fats, calcium, vitamin A

Protein, saturated fats, omega 3

Saturated and unsaturated fats, simple carbohydrates (sugars)

Vitamin B12, iron, zinc, protein, saturated and monounsaturated fats

riso

The BCFN nutritional pyramid, derived from the pooling of several international nutritional guidelines, is 

quite indicative of the traditional Mediterranean diet.

The message conveyed is that the basis of nutrition must consist of plant-based foods that are rich in 

vitamins, minerals, fiber and complex carbohydrates, water and plant proteins, all of which are typical of 

Mediterranean area. whereas the foods placed at the top of the pyramid should be eaten in moderation 

because they are rich in fat and simple sugars.

THE FOOD PYRAMID 
recommended intakes for a healthy diet
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Nudging or choice architecture is a concept 
introduced in 2008 by two American re-
searchers17 based on the idea of ‘libertarian’ 

or ‘soft’ paternalism: people who are gently guided 
in their decision-making, without coercion or out-
right bans, are more likely to change their behavior. 
Nudging is also an effective way to make consum-
ers adopt healthier and more sustainable diets.18 
Homes, restaurants, school cafeterias, and offices 
are all places where actions undertaken with the 
nudging method are more effective in promoting 
good dietary practices than more restrictive meth-
ods. This was shown by a study carried out in a 
Swedish school cafeteria19 where a vegetarian diet 
was sometimes imposed on the students, which 

caused a boomerang effect: on those days, the stu-
dents chose to not eat at school or brought their 
lunch from home.
Instead, promoting interventions that indirectly af-
fect our actions is often the best solution. For exam-
ple, it is now known that the physical environment 
has a greater effect on individual choices than you’d 
think, and that even seemingly trivial actions such 
as a different arrangement of food on the shelves 
is an effective method to push people to make cer-
tain purchases: the products placed at eye level are 
purchased more often, as well as those close to the 
cash registers (if supermarkets placed fruit and 
vegetables there, more people would buy them).20 
The effectiveness increases in the environments 

NUDgINg AND DIET

17 Thaler, Sunstein, 2008.
18 Sunstein, 2014; Gronow, Warde, 2001.
19 Arvola, Liedgren, 2014.
20 Goldberg, Gunasti, 2007.
21 Lehner, Mont, Heiskanen, 2015.
22 Professor at Cornell University.
23 Marino, Pratesi, 2015.
24 Chapman, Ogden, 2012.
25 Thorndike et al., 2012.
26 Wellesley et al., 2015.
27 Chapman et al., 2012.

in which nudging does not coexist with other mar-
keting interventions, for example in school cafete-
rias.21 Professor Brian Wansink22 devised ‘the smart 
cafeteria’23 where, by changing the arrangement of 
the food or how it is offered, students will be led to 
change their eating habits. For example, moving the 
broccoli from the middle to the start of the self-ser-
vice counter leads to a 10% to 15% increase in its 
consumption; putting the ice cream products in a 
freezer with a dark cover markedly reduced sales; 
promoting the use of styrofoam trays increases the 
consumption of vegetables (without them, 21% less 
are eaten); a cup of 400 grams compared to one of 
500 reduces the consumption of breakfast cereals 
by 24%; explicitly offering a salad plate increases its 
consumption by one third, while placing it near the 
cash register triples it. 
Another study carried out in the cafeteria of an En-
glish university24 showed that when fruit is placed 
in the front rows of the buffet, before the desserts 
and in pre-prepared portions, its consumption in-
creases by 26% compared to when it is displayed in 
baskets near the cash register. In a similar exper-
iment in the cafeteria of a hospital,25 the healthi-
est foods were put on the shelves at eye level and 
the others on the higher or lower shelves; bottles 

of water were also distributed to all the refrigera-
tors. Thanks to these small changes, consumption 
of less healthy foods was reduced by 5%, that of 
sugary drinks by 11%, and consumption of natural 
beverages increased by 4%. It has also been noted 
that, thanks to the greater visibility, purchases of 
bottled water have also grown by 26%. 
Nudging has been used widely for fighting obesity, 
especially in the U.S., and also to promote environ-
mentally sustainable behavior in the food sector, in 
particular as regards the reduction of the consump-
tion of meat26 and containment of food waste.27
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DIETAry hABITS AND LONgEvITy

Nutrition plays a crucial role in the maintenance 
of good health for older people, as well as during 
growth and development.
Over the last 200 years, life expectancy has in-
creased by about two years every decade, thanks to a 
reduction in child mortality, improvement in health 
care, and the introduction of specific health policies 
for the protection of the elderly population.28

Nevertheless, aging is the major risk factor for the 
most common chronic diseases – including can-
cer, cardiovascular disease, stroke, and dementia – 
which, in addition to undermining the well-being 
of the population, pose a significant burden on the 
public health system. Encouraging healthy aging 
and reducing public expenditure associated with 
chronic diseases in later life has thus become one 
of the main challenges of our time.29

The effects of one’s diet

Aging is a biological process caused by a progres-
sive deterioration of the macromolecules that 
make up our cells, such as DNA, proteins, and lip-
ids. This natural phenomenon affects all living or-
ganisms and is irreversible, but its progress can be 
influenced by various factors including one’s diet.

In recent decades we have found extensive ev-
idence of the effects of nutrition on the aging 
process: for example, an excess consumption of 
food and a sedentary life are positively correlated 
to a higher risk of dementia,30 and all of the most 
common chronic diseases.31 According to many re-
searchers, eating less prolongs life: a recent study 
of overweight individuals has shown that, with a 
caloric restriction of 25% (easily accessible), the 
health benefits are manifold.32 
According to others, maintaining a low-calorie 
diet not only reduces the risk of diabetes and car-
diovascular disease, but it also slows down the 
aging process by improving the productivity and 

quality of life in older age.33 In addition to calorie 
restriction, there are certain dietary factors, such 
as the consumption of specific nutrients and other 
bioactive substances that can influence and slow 
down the aging process. 
The traditional Mediterranean diet is the strongest 
evidence of the correlation between diet and ag-
ing: in fact, adherence to this diet associated with 
a lower mortality and a reduced risk of chronic 
diseases such as cancer, metabolic syndrome, and 
depression, as well as cardiovascular and neurode-
generative diseases.34 In addition, the consump-
tion of fish, typical of the Mediterranean diet, is 
associated with a reduced risk of developing Alz-
heimer’s and other forms of dementia.35

The Mediterranean diet and telomeres length

Further evidence of the link between nutrition 
and longevity comes from the study of telomeres, 
tiny portions of DNA that are located at the ends 
of chromosomes. The telomeres shorten with ag-
ing, leading to senescence (i.e. progressive decay) 
of the cell: in other words, shorter telomeres are 
associated with shorter life expectancy and an in-
crease in the rates of chronic diseases. 
The rate at which telomeres shorten depends on 
many factors, including the state of ‘silent’ inflam-
mation of the organism resulting from the adop-
tion of incorrect eating habits and conditions of 
obesity, diabetes, and the presence of cardiovascu-
lar diseases.36 A healthy balanced diet can reduce 
inflammatory processes and therefore the speed at 
which cellular degeneration processes occur.

28 Kirkwood, 2008.
29 Mathers, 2015.
30 Anstey et al., 2011.
31 Handschin, Spiegelman, 2008.
32 Changhan, Longo, 2016; Holloszy, Fontana, 2007.
33 Redman et al., 2014.
34 Mathers, 2015; Chrysohoou, et al., 2013.
35 Uauy, Dangour, 2006.
36 Sears, Ricordi, 2011.

SUMMAry OF 
gUIDELINES FOr 

GRoWInG ChILDrEN 

DIStRIBUtE fooD 
conSUMPtIon 
over 5 times 
during the day: 
three meals 
and two snacks

5

REDUcE 
the consumption 
of ADDItIonAL 
SALt to a 
minimum, 
to prevent 
the development 
of hypertension

Avoid 
consuming 
excess calories, 
and BALAncE 
nutrition with 
physical activity

ALtERnAtE 
animal and 
vegetable 
proteins and fats, 
and simple and 
complex sugars

3

7 Engage in 
PhYSIcAL 
ActIvItY 
for at least an hour 
a day (sports 
or play activities)

Choose 
a hEALthY and 
balanced DIEt, 
daily alternating 
the main foods

1

Avoid 
eating food 
outside the 
5 DESIGnAtED 
tIMES

cURtAIL A 
SEDEntARY 
LIfEStYLE 
spent in front 
of the television 
and electronic devices

4

2

6

8
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A recent study conducted in the United States ex-
amined the association between adherence to the 
Mediterranean diet and the length of telomeres. 
The study showed that the difference in telomere 
length changes by one point in adherence to the 
Mediterranean model, evaluated with the aMED 

scale (alternating Mediterranean Diet Score), 
which on average corresponds to one and a half 
years of aging. A change of three points in adher-
ence to the Mediterranean model, which corre-
sponds on average to four and a half years of aging, 
is comparable to the difference observed between 
smokers and non-smokers.37

In addition to studies on the effects of the Mediter-
ranean diet as a whole, the effects of the individual 
components have also been studied.
The consumption of extra virgin olive oil, due to its 
concentration of polyunsaturated fatty acids, has 
been associated with a reduced risk of cardiovas-
cular disease, obesity, metabolic syndrome, type 2 
diabetes, and hypertension; it also improves blood 
circulation, thereby promoting healthy aging and 
longevity. A diet rich in fruits and vegetables would 
raise life expectancy because it contains com-
pounds such as polyphenols, carotenoids, folic acid, 
and vitamin C.38 An epidemiological study conduct-

Telomeres, marked in purple in the illustration, are small pieces of 
dNA at the ends of chromosomes. 

37 Cros-bou et al., 2014.
38 Chrysohoou, 2013.
39 Chrysohoou, 2011.
40 Poulain et al., 2004.
41 For further information see: Buettner, 2008; Poulain et al., 2013.

ed on longevity in Ikaria, Greece, showed that the 
consumption of fish, thanks to its content of anti-
oxidants and omega 3 fatty acids, has been linked to 
a lower prevalence of depressive symptoms and an 
improvement in renal function.39

Blue Zones: the places where people live longer 

Further confirmation of the link between the Med-
iterranean diet and the aging process comes from 
studies conducted since 2004 on the so-called blue 
zones, i.e. a group of geographic locations where 
people live much longer and the incidence of chron-
ic diseases, on average, is very low. The concept was 
coined 12 years ago by the scholars Gianni Pes and 
Michel Poulain, who had discovered that the prov-
ince of Nuoro in Sardinia, in Italy, was an area with 
a high concentration of centenarians.40 However, 
the media coverage of the study was thanks to the 
reporter Dan Buettner, who in the following years, 

in collaboration with Poulain himself and National 
Geographic, launched a project to identify the areas 
in the world where longevity is higher and to study 
their features. In time, four other natural blue zones 
were added to the aforementioned one in Sardinia: 
the island of Ikaria in Greece, Okinawa in Japan, the 
Nicoya Peninsula in Costa Rica, and the village of 
Loma Linda in Southern California.
According to Buettner, the populations of these 
places have some things in common,41 including a 
diet that is very close to the Mediterranean mod-
el, daily physical activity, and a positive attitude to-
wards life.
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The most authoritative scientific research on the relationship between food and chronic diseases 
indicates the Mediterranean diet as a reference point for proper nutrition. But this diet alone is 
not enough: it should be associated with a ‘healthy’ and active lifestyle. In fact, physical activity 

contributes to burning calories, easing tension and stress, and improving one’s mood and psychological 
well-being.
The constant practice of physical activity brings significant benefits to the cardiovascular system and 
the skeletal system, as well as to the metabolism; it favors the maintenance of a proper weight and an 
optimal body composition. Physical activity is especially important for adolescents because it fortifies 
them and trains them in a lifestyle that will allow them to live their mature years in good health.

INSTrUCTIONS FOr 
LIvInG WELL

hEALThy DIET AND LIFESTyLE FOr EvEryONE

Do at least 
30 minutes 
of PhYSIcAL 
ActIvItY per 
day1

5

9 10
Choose 
SEASonInGS 
of PLAnt 
oRIGIn

14

7

11

Limit 
consumption 
of hIGh-fAt 
fooDS

13

3 Avoid excessive 
ALcohoL 
conSUMPtIon

Limit 
consumption 
of foods and 
beverages with a 
hIGh SUGAR 
contEnt

12Limit 
consumption 
of fRIED fooDS

8Increase the 
consumption of 
LEGUMES

4

6
Increase 
consumption 
of fRUIt AnD 
vEGEtABLES 

2
Avoid reaching 
overweight 
conditions 
and oBESItY

Adopt 
a BALAncED
DIEt

Choose complex 
carbohydrates 
and increase the 
consumption of 
WhoLE GRAInS

Consume 
two to three 
servings of 
fISh per 
week

Limit 
consumption 
of MEAt and 
PoULtRY 
to 3 or 4 servings 
per week

Limit 
consumption 
of additional
SALt



30 31

EATINg hABITS ArOUND 
ThE wOrLD

In order to evaluate the different eating habits in 
various countries, the BCFN has collected and ana-
lyzed data on the quantity of food available to indi-
viduals in various regions in the world in the Food 
Balance Sheet database of the FAO. 
We have to remember that the availability of food in 
a country does not match the actual food consump-
tion, but it is an estimate of it.42

In general, we see that the consumption of plant 
proteins is very low in every country considered, 
as well as that of fish (with the exception of South 
Korea and Japan, countries that consume more 
fish due to cultural traditions and geographical 

significance). The levels of meat consumption are 
fairly high, especially in Australia (354 g/day), the 
United States (323 g/day), Brazil (261 g/day), and 
Italy (241 g/day).
China, Turkey, and South Korea have the distinc-
tion of vegetable consumption, while cereal con-
sumption is fairly uniform in all countries.
Sweden is renowned for its high consumption of 
dairy products.

42 To calculate the real consumption, subtract from the food avail-
ability the amount of waste that occurs in the home, where food 
waste means both the inedible waste and the edible food that be-
comes waste, not having been used by end users. The above data may 
overestimate the actual consumption by up to 50%.
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Source: BCFN elaboration, 2016

Fruit FishMeatCereals Legumes Dairy Productsvegetables

daily availability per capita of eight macro food categories (g/day) in various countries in the world, ranked geographically from the West to the East. 

United States 290 474 717592669

Mexico 436 3133018127625

Brazil 313 193 422261381

germany 314 452 67239241220

Italy 426 502 7467124113

Sweden 269 417 852273215

Turkey 803 4622033737

South Korea 415 656 1801844

China 415 921161682324

Japan 286 361 1951511415

Australia 404 6497135425811
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The nutrition pyramid is not the only graphic 
representation that provides recommenda-
tions for consumers. In recent decades, na-

tional governments of various countries have devel-
oped other images to inform and educate people on 
how to maintain a balanced diet for a healthy life.
Aside from the graphic appearance, it is interest-

ing to note that, despite some specific differenc-
es due to cultural aspects or the dissemination of 
certain foods, all the nutritional models have some 
basic recommendations in common: a greater con-
sumption of fruit, vegetables, cereals (especially 
wholegrain) and legumes, and a lower consumption 
of animal proteins and fats, and simple sugars.

thE UnItED StAtES: 
FrOM ThE FOOD PyrAMID 
TO hEALThy EATINg PLATE

Source: www.mypyramid.gov, 2005

Source: www.choosemyplate.gov, 2011

Source: http://www.health.harvard.edu/healthy-eating-plate, 2011

43 U.S.D.A. e U.S.D.H.H.S., Dietary Guidelines for Americans, 2005.
44 U.S.D.A. e U.S.D.H.H.S., Dietary Guidelines for Americans, 2010.
45 https://www.whitehouse.gov/the-press-office/2011/06/02/remarks-
first-lady-food-icon-announcement.

The first American food pyramid was issued by the 
U.S. Department of Agriculture (USDA) in 1992 
and it has been widely recognized in the interna-
tional scientific world. MyPyramid, published by 
the USDA in 2005, is an updated version of the first 
pyramid, and was conceived as an educational tool 
in addition to the Dietary Guidelines for Americans,43 

addressed to all people (starting at two years of age) 
in normal health conditions. 
The recommendations conveyed by MyPyramid re-
late mainly to eating habits, but it also encourages 
regular physical activity as an essential requirement 
for psychological well-being and a healthy body 
weight.

In June 2011, MyPlate replaced MyPyramid as part 
of a broader initiative44 through social media, to 
help consumers to make better food choices. At its 
inauguration, the first lady Michelle Obama said: 
“Parents don’t have the time to measure out exactly 
three ounces of chicken or to look up how much 
rice or broccoli is in a serving […]. But we do have 
time to take a look at our kids’ plates. […] And as 
long as they’re eating proper portions, as long as 
half of their meal is fruits and vegetables alongside 
their lean proteins, whole grains and low-fat dairy, 
then we’re good. It’s as simple as that.”45

MyPlate represents, with the depiction of a plate 
and a glass, five groups of foods. The plate is divid-
ed into four sections: 30% vegetables, 30% cereals, 
20% fruit, and 20% protein; a small circle (like a 
cup or a small bowl) represents dairy products.

However, the inclusion of dairy products at every 
meal has raised criticism by the Harvard School 
of Public Health which published a variant of the 
nutritional plate called the Healthy Eating Plate 
in 2011. Here dairy products are included among 
the protein sources and the glass is filled with wa-
ter. In addition, it explicitly recommends the con-
sumption of wholegrain cereals instead of refined 
cereals and using vegetable oils such as extra vir-
gin olive oil.
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Every five years, the Department of Health and Hu-
man Services (HHS) and the Department of Agri-
culture (USDA) cooperate to update the US Dietary 
Guidelines for Americans, to keep abreast of the latest 
scientific research. The upgrade process starts with 
the work of the Advisory Committee, a group of 15 
experts that reviews the guidelines and publishes 
a scientific report with suggestions on the formu-
lation of new ones. The USDA is responsible for 
translating the technical content of the report into 
educational recommendations.
The eighth edition of the Dietary Guidelines was pub-
lished in December 2015 and offers a broad view of 
food that emphasizes the maintenance of a healthy 
body weight for the prevention of chronic diseases 
such as diabetes, cardiovascular disorders, and cer-
tain types of cancer. Unlike the previous editions, 
which were more focused on individual nutrients, 
the 2015 Dietary Guidelines focuses on the diet as a 
whole, which must be varied and balanced.
To meet the needs of the population, instead of il-
lustrating a single nutritional model, the Dietary 
Guidelines offers different models: the tradition-
al North American diet, the Mediterranean diet, 
and the vegetarian diet. The decision to elevate the 
Mediterranean diet and the vegetarian diet to nu-
tritional reference models is due to the numerous 
scientific studies that have shown their benefits.

In short, here are the messages of the 2015 guide-
lines for the North American population: 

Maintain a healthy and balanced diet, 
one that is suitable to your needs.

Pay attention to what and how much 
you eat: opt for variety and moderate  
portions.

Eat less food that is high in added sugar, 
saturated fat, and salt. 

Make the right choice: choose nutritious 
and healthy food and beverages, avoid 
‘empty calories.’

Change your eating habits with small 
steps: it will seem less difficult!

Remember to exercise regularly.

Promote healthy food choices among the 
people around you (in the workplace, 
school, etc.). 

U.S. nUtRItIonAL 
GUIDELInES 

1

2

3

4

5
6
7
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THE FOOD 
cHAIN AND THE 
ENVIRONMENT

There are more and more scientific studies confirm-
ing that what we eat has an effect not only on our 
health, but also on our environment. This environ-
mental impact can be calculated in different ways, 
by using specific indicators and analyzing the char-
acteristic aspects of the individual food chains. 

LIFE CyCLE ANALySIS 
AND ThE ENvIrONMENTAL 
INDICATOrS

Among all the valuation methods, the Life Cycle 
Assessment, LCA1 is the one that has aroused the 
most interest in recent years, and this is because it 
calculates the impact of the supply chain in all its 

phases, thus drawing an overall picture of the envi-
ronmental impact of a food.
The analysis of the life cycle includes studying all 
the phases of the supply chain: from the agricultural 
phase to that of distribution and consumption, and 
if necessary, even cooking.
Summary indicators were used in order to make the 
results of LCA studies more understandable and 
communicable, allowing for a simple and global 
representation of the environmental impacts.
In the case of the agri-food supply chain, the most 
significant impacts come from greenhouse gas 
emissions, water use, and the land area required to 
produce the resources. Therefore the BCFN has de-
cided to use the following summary indicators:

Bcfn
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The Carbon Footprint, which assesses the 
emissions of greenhouse gases responsible 
for climate change, measured in CO

2
 mass 

equivalent.

The Water Footprint, which calculates the 
volume of fresh water used directly and in-
directly to produce a food along the differ-
ent stages of the production chain, also dis-
tinguishing the source, the amount needed 
to dilute pollutants, and the place where 
the removal occurred, measured in liters or 
cubic meters.

The Ecological Footprint, which calcu-
lates the area of biologically productive 
land (or sea) necessary in order to provide 
resources and absorb the emissions associ-
ated with a production system; it is mea-
sured in square meters or global hectares. 

Please note that these indicators do not provide a 
comprehensive view of the environmental impact, 
especially at the local level, where the use of chem-
icals for crops and nitrogen used on the ground also 
have significant effects.

Due to the need for brevity, the environmental 
part of the Double Pyramid was made using only 
the Ecological Footprint. However, in order to pro-
vide a comprehensive vision this document also 
shows the calculated environmental impacts with 
two other indicators: the Carbon Footprint and the 
Water Footprint.

So
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1 Regulated at the international level by the UNI EN ISO standards 
14040:2006 and 14044:2006.

Representation of the life cycle of a food
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ecological footprint

The Ecological Footprint makes 
it possible to measure the (bio-
logically productive) land or sea 
surface required to produce the 

resources that mankind consumes and the waste 
produced, in relation to the Earth’s ability to regen-
erate natural resources and absorb emissions.
The methodology was individuated by the Global 
Footprint Network7 and the calculation includes 
the following areas: 
• Energy land, land needed to absorb the CO

2
 emis-

sions generated by the production of a good or service;
• Crop land, land needed for the cultivation of agri-
cultural products and feed for breeding;
• Grazing land, land needed to support the grazing 
of farm animals;
• Forest land, land used for the production of wood 
intended for the production of raw materials;
• Built-up land, land occupied by the facilities used 
for productive activities;
• Fishing ground, the area required for the natural 
breeding or raising of fish products.

These six components are added together after 
being normalized by using equivalence factors and 
performance or yield factors, which take into ac-
count the different productivity of different types 

of land with regard to the average productivity of 
the primary global biomass in a given year.
Therefore the Ecological Footprint is a compos-
ite indicator that, through conversion factors and 
equivalence specifications, measures the differ-
ent modes of use of the environmental resources 
through a single unit of measurement: the global 
hectar, gha.

ThE INDICATOrS 
USED IN ThE 

DoUBLE PYRAMID 

www.ipcc.ch www.waterfootprint.org

carBon footprint

The Carbon Footprint is the calculation 
of the impact – expressed in terms of car-
bon dioxide equivalent emissions (kg CO-

2
eq) – associated with the production of 

a commodity or a service throughout its entire life 
cycle is also known as the Carbon Footprint.2 The 
calculation is made considering the emissions of 
all greenhouse gases, the extent of which is deter-
mined by two variables: the amount emitted and its 
impact factor in terms of Global Warming Potential 
(GWP). In fact, the emissions are converted to a val-
ue of CO2

 equivalent, as if only CO
2 

were emitted 
by the system, through fixed parameters defined by 
the Intergovernmental Panel on Climate Change, 
IPCC,3 a body which operates under the aegis of the 
United Nations.

Water footprint

The Water Footprint is an indicator of wa-
ter consumption used for the production 
of a commodity or service throughout its 
life cycle. It takes into consideration both 

the withdrawals that occurred in the production 
phase (recognized through direct consumption), 
and those used to produce the necessary raw ma-
terials (indirect consumption), also distinguishing 
the source in which the withdrawal occurred.4 It is 
measured in liters or cubic meters. 
The method was developed by the Water Footprint 
Network5 and considers three basic components:6

• Green Water Footprint, i.e. the volume of rainwater 
evapotranspiration. It represents the most signifi-
cant item in the agri-food chain and it is water that 
becomes steam through transpiration by plants or 
evaporation from the soil;
• Blue Water Footprint, the volume of fresh water 
from surface or underground water courses taken 
and not returned to the basin of subtraction;
• Grey Water Footprint, the volume of water need-
ed to dilute pollutants and to restore the water to 
above the standards of acceptable quality.

www.footprintnetwork.org

2 To calculate the carbon footprint of the product, the new single leg-
islative reference at the international level was published in 2013: ISO 
14067.
3 The most recent version was published in 2013 (IPCC, 2013).
4 Hoekstra, 2013.
5 The database is available for consultation and can be downloaded at 
www.waterfootprintnetwork.org.
6 For more information: Hoekstra et al., 2011.
7 For details on the hypothesis, see www.footprintnetwork.org.
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The impacts resulting from this phase are due to 
several factors: the production of seed; the use of 
fertilizers (chemical or natural); the agricultural 
chemicals used to protect crops; diesel fuel for ag-
ricultural operations; and the water for irrigation. 
The relevance of these factors on the overall impact 
varies greatly depending on the crop and the agro-
nomic techniques implemented by farmers. 

The adoption of more sustainable agricultural prac-
tices may considerably limit the impacts of the agri-
cultural phase although, in many cases, the benefit 
is not immediate: a typical example is crop rotation 
which, according to studies concerning durum 
wheat, can reduce the total value of the environ-
mental impacts by up to one-third, is due to a more 
efficient and targeted use of fertilizers or organic 
farming, which guarantees benefits on soil fertility 
and ecosystem biodiversity over the years.8 The sea-
sons also affect the impacts on crops: raw materials 
grown out of season have greater environmental 
impacts caused by the use of heated greenhouses 
that consume energy. In addition, the yields may 
drop significantly, up to a half.

 The first transformation 
Many agricultural products require an initial pro-
cessing: the classic example is cereal grains, which 
must first be ground in a mill.

 Production
In the second part of the chain, the raw material is 
transported to the plant to be converted into the end 
product. The impacts derive from the production 
plant’s consumption of energy and water, and vary 
according to the volume and type of product treated, 
and the efficiency of the plant. The consumption in-
cludes both the energy used by the production lines 
and that required for any refrigeration.

 Packaging 
There are various different materials used to 
package food: the most common are paper and 
cardboard, plastic, and glass. The environmental 
impact is usually related both to the phase of the 
packing production itself (type of material and 
quantity) and the stage of final disposal, while the 

actual packaging activity normally generates a lim-
ited effect.

 Distribution and sales
At this stage of the supply chain, the packaged prod-
uct is transferred from the processing plant to the 
point of distribution and sale. The impacts depend 
on the type of means of transport used and the num-
ber of kilometers traveled. This stage may also affect 
the cold chain, i.e. the one which ensures a constant 
temperature of refrigerated and frozen products all 
the way from production to sale. Its impact depends 
on the storage temperature (4°C or -18°C), on the 
retention time, and on whether a home refrigerator 
or an industrial refrigeration cell is used.

The cold chain is only relevant when it concerns 
the freezing of products that are simple and have a 
low environmental impact, such as vegetables, and 
whose times of preservation at low temperatures 
are relatively long. 
On the other hand, the impact of the cold chain 
becomes irrelevant for ‘fresh’ products, i.e. with 
very short storage times in the refrigerator, and for 
foods that have a high environmental impact, such 
as meat. 

ThE ENvIrONMENTAL IMPACT OF 
ThE FOOD ChAIN 

In recent years, agri-food chains have become the 
subject of increasing interest for two main reasons: 
the quality of food and the assessment of the im-
pacts it generates.
In particular, it is the structure of the production 
chain that determines the intensity of the impacts 
associated with a specific food: the more complex 
the chain, the more the raw material undergoes 
handling and processing before reaching the con-
sumer, and the more the impact grows.
Conversely, a food that needs minimal processing, 

such as a vegetable or a fruit, normally has a minor 
impact.
In general, agri-food chains have articulated struc-
tures which can be summarized in seven phases, 
each of which are associated with specific environ-
mental impacts.

Cultivation 
In the agricultural phase, raw materials are grown 
for human consumption or to become feed for live-
stock. In most cases, the environmental impacts of 
a food are largely attributable to the agricultural 
phase: this is especially true for grains, fruit, and 
vegetables.

8 The studies available on the impact of organic agriculture highlight the 
limit of the LCA methodology. The indicators commonly used to assess 
environmental impacts do not allow comprehensively quantifying the 
benefits of organic practices because the impact values, although lower, 
are distributed over productions typically with lower yields than organ-
ic farming. Instead, the benefit may be valued by using the indicators of 
agronomic practices, such as the measurement of soil fertility (especial-
ly if reckoned over a ten-year time span), the evaluation of the human 
and environmental toxicity, and the level of ecosystem biodiversity.
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In recent years, the concept of zero kilometer 
food has become widespread and it is associat-
ed with the simple equation: a zero kilometer 

product = a low environmental impact product. In 
fact, the contribution of transport to the total im-
pact is usually quite modest; it becomes relevant 
only for foods with a simple chain and very low 
production impacts, such as fruit and vegetables, 
if transported over long distances or with vehicles 
with high emissions, such as airplanes. For more 
complex foods such as meat or cheese, the envi-
ronmental impact associated with their transport 
and distribution is almost irrelevant. In fact, al-
though the use of a truck involves a high level of 
CO2

 emissions per kilometer, the amount of trans-

ported goods is high, and therefore the impact per 
kilogram of product is fairly limited.
In short, zero kilometer products do not necessarily 
always have a lower environmental impact. On the 
contrary, it may be even more sustainable to culti-
vate a food at a distance from the place of consump-
tion, in areas which by their nature (for example, 
intrinsic moisture in the soil or average tempera-
ture) enable the least invasive agricultural practic-
es, which generate lower environmental impacts. 
As well as the environmental impacts, there are also 
the social and economic aspects to be taken into 
account: for example, the consumption of zero ki-
lometer food creates economic benefits in the area 
and supports local agriculture.

Zero 
Kilometer 

fooD

   Preparation and cooking
It is not easy to quantify the environmental impact 
of cooking, because the techniques used for the 
preparation of food can vary a lot according to the 
recipes, habits, and tastes of the consumer. Not only 
that, another crucial factor is the place where the 
food is cooked, whether at home or in a profession-
al kitchen. Cooking, especially if domestic, may be 
the phase with the greatest environmental impact 
(measured in equivalent CO2

 emissions) through-
out the food life cycle and is conditioned mainly by 
the energy mix of the supplier (and therefore of the 
country where the person is located), and the type 
and duration of cooking.

 Disposal of packaging
The waste produced by packaging materials must 
also be considered, as well as properly calculating 
their impacts. The assessment of the disposal of 
packaging at the end of its life is particularly com-
plex, since it is necessary to take into account both 
the amount and the type of material used, and the 
end user’s behavior, as well as the disposal processes 
(recycling, energy recovery, or landfill).
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PEf: EUrOPE 
CALCULATES 

ThE ENvIrONMENTAL 
IMPACT 

OF PrODUCTS 

In order to communicate the environmental 
performance of products, including foods, com-
panies can use different schemes and certifica-

tions to obtain a trademark or an environmental 
label. The problem is that there are too many pro-
posals today: on the European market alone, there 
are more than 130 sustainability labels for food 
products. 
This means that companies need to know how to 
juggle the different calculation and communica-
tion methods, which are often very different even 
within the EU itself. And the consumers, who may 
not always understand the differences between the 
various labels and messages, find it difficult to make 
choices. 
To overcome these problems, in 2008 the European 
Commission launched a project for the creation of 
a European method of calculating the environmen-
tal impact of products, based on their life cycle and 
a large number of environmental indicators. The 
initiative, which is part of a broader strategy aimed 
at creating a single European market for ‘green 
products’, has led to the development of two meth-

ods (published in 2012) applicable in all Member 
States. The first relates to the environmental foot-
prints of products (Product Environmental Foot-
print – PEF); the other relates to the environmental 
footprint of organizations (Organization Environ-
mental Footprint – OEF).
In 2013, a pilot phase was launched, involving some 
companies in the food sector and its main objec-
tives are to:
a) develop specific calculation rules for each prod-
uct category;
b) make the application of the method simple and 
accessible to all businesses;
c) identify the mode of communication of results 
that is understandable and appropriate to different 
categories of users. 
The ongoing pilot project will culminate with test-
ing the tools for communicating the environmental 
footprint of both the product and the organization. 

The complete list of the food categories involved 
in the pilot phase is available at the website: 
http://ec.europa.eu/environment/eussd/smgp/.

FOODS ANALyzED By ThEIr PEF SOME ENvIrONMENTAL LABELS

BOTTLED wATEr

BEEr

COFFEE

BEEF, POrK, AND MUTTON 

PET FOOD

FEED FOr LIvESTOCK

OLIvE OIL 

PASTA

FISh AND SEAFOOD PrODUCTS 

DAIry PrODUCTS 

wINE
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A DIET 
THAT REspEcTs 

THE pLANET

Since the first edition in 2010, the environmental 
impacts of food have been quantified through three 
environmental indicators (Carbon Footprint, Water 
Footprint, and Ecological Footprint), made avail-
able by open-access databases and many scientific 
publications. BCFN wanted to pursue an objective 
of maximum transparency, by using public studies 
which allow anyone to reconstruct the data source.
The data used in the various editions has been col-
lected by the BCFN Foundation in a database in 
which the values of the three environmental indica-
tors per kg (or liter) of food were calculated as the 
arithmetic average of the search results. The data 
refers to studies based on the method of analysis of 
the food life cycle (LCA) and therefore allowed us 
to quantify the overall impacts of individual foods.1

The number of scientific data on which the Dou-
ble Pyramid model is based has increased over the 

years: from 140 in the first edition in 2010, there 
are now more than 1,300 data in this seventh publi-
cation. Therefore the reliability of the assumptions 
made in the first edition of the Double Pyramid has 
been strengthened, further confirming its scientific 
validity.
It is important to note that the percentage distribu-
tion of the studies is different for each of the three 
environmental indicators. Most of the bibliographi-
cal sources used are related to the Carbon Footprint, 
followed by the Water Footprint, and the Ecological 
Footprint. This is due to the fact that the Carbon 
Footprint is the indicator historically used the most 
by scholars and, above all, it is the one for which 
there are more established standards, widespread 
at the scientific level, for calculating it; moreover, 
there are more and more communication initiatives 
on the issue of greenhouse gas emissions. 

Bcfn
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distribution of bibliographical sources regarding environmental impacts on the total data.

Carbon Footprint

Ecological Footprint

Water Footprint

71%

15%

14%

1 This work does not claim to provide absolute valid values or to substi-
tute more rigorous scientific publications; however, the resulting statis-
tical coverage (1,310 pieces of data from more than 410 sources) and the 
aggregation method used always result in increasingly reliable values. 

Further information is available in a supporting document that explains 
in detail how the BCFN database of the Double Pyramid is structured. 
The database and its document can be downloaded from the BCFN 
website: www.barillacfn.com.

 7th edition
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The sources and data are accessible 
in the Database of Double Pyramid 
downloadable from the website 
www.barillacfn.com

Number of pieces of data related to the Carbon Footprint.

Number of pieces of data related to the Water Footprint.
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In the figures below, the percentage distribution of the scientific data related to each of the major food 
categories that make up the environmental pyramids is shown for each of the three environmental 
indicators. 
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ThE ThrEE ENvIrONMENTAL 
PyrAMIDS 

The environmental impacts of food were presented 
in three different pyramids, one for each environ-
mental indicator. But only the one relating to the 
ecological footprint was used for the construction 
of the BCFN Double Pyramid. 
It is important to emphasize that the three environ-

mental pyramids shown below are still very simi-
lar to those in the first edition: the more extensive 
statistical coverage has changed the numerical val-
ues only marginally. Therefore, the considerations 
made since the first edition still hold true even for 
the seventh edition: meat and cheese are the foods 
that are characterized by the highest impact per ki-
logram, and fruit and vegetables are the foods with 
the lowest environmental impact values. 
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The Carbon Footprint measures the greenhouse gas emissions during the entire life cycle of a food 
and is calculated in grams of CO

2
 equivalent (gCO

2
 eq) per kilogram or liter of food. For each group of 

foods, the reported value is the average of the various sources used, while the hatched lines mark the 
distance between the minimum and maximum values. When a food is normally cooked, the impact of 
the cooking was added. The average score determines the order of foods from the top (high impact) to 
the bottom (low impact).



60 61
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The Water Footprint quantifies the consumption and mode of use of water resources, and is measured in 
liters of water per kilogram or liter of food. For each group of foods, the reported value is the average of the 
various sources used, while the hatched lines mark the distance between the minimum and maximum val-
ues. When a food is normally cooked, the impact of the cooking was added. The average score determines 
the order of foods from the top (high impact) to the bottom (low impact). 

The Ecological Footprint calculates the Earth’s capacity to regenerate resources and absorb emissions, and 
is measured in global square meters per kilogram or liter of food. For each group of foods, the reported 
value is the average of the various sources used, while the hatched lines mark the distance between the 
minimum and maximum values. When food is normally cooked, the impact of the cooking was added. The 
average score determines the order of foods from the top (high impact) to the bottom (low impact). 



62 63

THE 
DOUBLE pYRAMID

Bcfn

SouRCE: BCFN, RECoMMENdATIoNS FoR A SuSTAINABlE dIET, 2016

The Double Pyramid, presented here in its seventh 

edition, has become a useful tool for the commu-

nication of sustainable diets which reminds us of 

the importance of our food choices in terms of 

health and the environment. 

when the traditional food pyramid, made by dis-

tributing foods according to the principles of a 

Mediterranean diet, is placed alongside an envi-

ronmental pyramid, which assesses the carbon 

footprint of each food, this shows that the foods 

recommended by nutritionists for greater con-

sumption are also the foods with a lower environ-

mental impact.
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SouRCE: BCFN. 2011 douBlE PyRAMId: HEAlTHy Food FoR PEoPlE, SuSTAINABlE FoR THE PlANET, 2011

Although it is a well-known fact that a close rela-

tionship exists between poor nutrition, excessive 

body weight, and the incidence of chronic diseas-

es in adults, we cannot say the same with regard 

to children and adolescents: a great investment 

must be made in order to spread the awareness 

that incorrect eating habits and lifestyles adopted 

during the period of growth can result in a sig-

nificant increase in the risk of disease later in life, 

from cardiovascular diseases to diabetes and sev-

eral types of cancer.

For this reason, the BCFN also proposed a Dou-

ble Pyramid for those ‘who are growing’. A varied 

and balanced diet is even more important during 

growth. In this delicate phase, the hierarchy of 

the foods in the food pyramid undergoes minor 

changes to ensure proper growth.

Compared to the model aimed at adults, the anal-

ysis of foods from the point of view of the environ-

ment and their nutritional value is stable, but the 

distribution of the portions varies and has been 

adapted to the needs of children and adolescents.

Bcfn

THE DOUBLE pYRAMID
FOR THOsE WHO ARE

gROWINg
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In November 2013, COOP Italia published a 
report on the sustainability of beef marketed 
under its own brand. It also presented the En-

vironmental Hourglass, a model that represents 
the environmental impact (Carbon Footprint) of 
a one-week Mediterranean diet according to the 
National Research Institute for Food and Nutri-
tion guidelines (formerly INRAN, now CRA-NUT). 
The Hourglass model is obtained by multiplying 
the environmental impacts of foods for the weekly 
amount suggested by the Italian national guidelines 
for a healthy and balanced diet. This diet model rec-
ommends limiting the consumption of red meat to 
just two portions of 70 grams (= 140 grams) a week 
and calls for a more frequent consumption of fish, 
with 3 portions of 100 grams per week, along with 
legumes, with 3 portions of 30 grams (90 grams per 
week), currently infrequently found on Italian din-

ner tables, and 52 servings of bread, biscuits, pasta, 
rice, and potatoes. The Hourglass model suggests 
that the balanced consumption of food is also bal-
anced from the environmental point of view. 
Both the Hourglass and the Double Pyramid valo-
rize the Mediterranean diet as a way of eating that 
is sustainable for the environment, but whereas the 
BCFN model provides the environmental impacts 
of food per kilogram which, if multiplied by the 
quantities consumed, allows assessing the environ-
mental impact of what is consumed. The Environ-
mental Hourglass is based on the assumption that 
the CRA-NUT directions were followed. A valid 
formulation is when the suggested amount (spe-
cifically, no more than 140 grams of meat a week) 
is respected, which unfortunately, does not always 
happen, with the consequent risk of underestimat-
ing the impacts. 

tHe environmental
Hourglass moDel 

THE ENVIRONMENTAL HOURGLASS

MEAT, FISH, EGGS, 
LEGUMES, CURED MEATS

MILK, YOGURT, CHEESE

CONDIMENTS, OIL, FATS

BREAD, PASTA, RICE
BISCUITS, POTATOES

FRUIT, VEGETABLES

14

24

21

51

35

WEEKLY PORTIONSCARBON FOOTPRINT  kg CO
2
 eq /WEEK

TOTAL 24.0 kg CO
2
 eq/week

NUTRITIONAL PYRAMID

6.7

5.8

1.0

4.5

6.0

The Environmental Hourglass is built considering the consumption frequency suggested by INRAN (now CREA) in the 
guidelines 2003 for an adult who needs 2,100 kcal per day, and the portions suggested by SINU in the guidelines published in 
2012. Further details on www.carnisostenibili.it/en

The Environmental Hourglass represents 
the carbon footprint of the food consumed in a week
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THE cLIMATE 
ON OUR DINNER 

pLATEs: MUsINgs IN 
THE LIgHT OF THE 

cOp21 

Today we know what the causes of global warming 
are. And we also know that it is time to act quickly to 
prevent the situation from deteriorating even further. 
Agriculture and food account for a very substantial 
share of climate-altering emissions: reducing them is 
the responsibility of all the actors in the supply chain, 
from farm to fork. From the households, called upon 
to have balanced diets, to the farmers, who can com-
bine ancient traditions and technological innovation 
in order to reduce the impact of farming; from the 
manufacturers, who have to invest to develop a truly 
sustainable food offer, to the institutions and policy 
makers, now aware that the protection of natural re-
sources and environmental protection are at the top 
of their priorities.

CLIMATE NEgOTIATIONS SINCE 1992 

Climate change is one of the greatest problems that 

humanity has ever faced: rising temperatures, melt-
ing ice, the increased frequency of extreme weather 
events (such as hurricanes, floods, droughts, and 
heat waves) are some of the signs that the climate 
of our planet is changing faster than ever recorded 
before. Scientists agree that, at the origin of these 
changes, are the greenhouse gas emissions pro-
duced by human activity, the constant increase of 
which is causing a rise in the global temperature.
According to the Intergovernmental Panel on Cli-
mate Change (IPCC),1 the effects on our ecosystem 
will be irreversible unless there is a global commit-
ment to implement concrete measures of lowering 
the temperature. The temperature could increase to 
a level between 3.2 and 5.4°C by 2100 whereas, to 
avoid disaster scenarios (such as the melting of ice, 
rising water levels, the extinction of many plant and 
animal species, etc.), the increase in average tem-
peratures has to be kept to a maximum of 2°C. 

Bcfn
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COP21: ThE COMMITMENT TO 
rEDUCE grEENhOUSE gASES

In order to achieve the Paris Climate Agreement, 
signed in December 2015, it was necessary for dip-
lomats to carry out demanding preparatory work 
beforehand. In fact, the UNFCCC asked the indi-
vidual participating States to present a proposal for 
a national climate plan, called the INDC (Intended 
Nationally Determined Contribution), to reduce 
their greenhouse gas emissions. There were 162 
INDC plans, representing 189 countries, covering 
almost 99% of global greenhouse gas emissions,2 
and the reductions that have been achieved. 

Several countries have proposed an ambitious 
long-term reduction of greenhouse gas emissions. 
For example Europe will strive to reduce them by 
40% below the 1990 levels by 2030; the United 
States by 17% by 2020 and 26-28% by 2025 (com-
pared to 2005); Canada plans a reduction of 30% 
by 2030 (compared to 2005), and Australia is com-
mitted to a 26-28% reduction by 2030 (compared 
to 2005). Russia has a goal of 70-75% by 2030 
(compared to 1990). 

Other countries have set targets that will have in-
direct positive impacts on emissions, such as Chi-
na, whose INDC includes the commitment to a 
20% increase in the use of energy from zero-emis-
sion sources by 2030. Argentina has also proposed 
a use of renewable energy equal to 8% by 2017, and 
20% by 2020. 

The COP21 agreement was signed in New York 
on April 22, 2016, International Earth Day, by 174 
countries and the European Union; the same day 
15 countries also ratified.3 To enter into force, it 
must be ratified by at least 55 countries, which are 
responsible for 55% of greenhouse gas emissions. 
Then, after 30 days it will be considered in force 
and every five years the objectives will be reviewed 
and modified according to the evolution of the glob-
al scenario.

ThE EvOLUTION 
OF ThE INTErNATIONAL 

AgrEEMENTS 
ON CLIMATE ChANgE

1 WMO, UNEP, 2007.
2 World Resource Institute, Climate Data Explorer, 2016.
3 To monitor the number of countries that have signed the agreement, 
see unfccc.int/paris-agreement/items/9485.php.

1   In 1992 the UNFCCC (United Nations Framework 
Convention on Climate Change) was signed. Since 

then, the signatory nations meet annually at the Con-
ference of the Parties (COP) in order to deal with cli-
mate change and to propose solutions. 

2   In 1997 the Kyoto Protocol (COP3) was draft-
ed, which requires the developed countries (37 

including the EU, Japan, Russia) to reduce green-
house gas emissions by an average of 5.2% by 2012,4 
as compared to the levels in 1990. Almost 60% of 
the countries involved (including France, Great 
Britain, and Germany) have met or exceeded the 
target. Italy has recorded a reduction of 4.6%.5 

 3The COP13 (Bali, 2007), the COP15 (Copen-
hagen, 2009), the COP16 (Cancún, 2010), the 

COP17 (Durban, 2011), and the COP20 (Lima, 
2014) were the first important steps towards a 

shared agreement on greenhouse gas emissions 
management, without any concrete actions being 
foreseen.

4The COP21, held in Paris from November 30 
to December 11, 2015, became the first con-

ference to establish a concrete, long-term plan to 
reduce greenhouse gas emissions that involved not 
only the most advanced countries, but also the de-
veloping countries. For the first time in 20 years 
of negotiations in the United Nations, a legally 
binding, universal agreement on the climate was 
signed, with the ambitious goal of keeping global 
warming below 2°C and, in the longer term, to be-
low 1.5°C.

4 UNFCC, 2011.
5 ISPRA, 2014.
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According to research carried out by the 
UNFCC6 on a sample of 10,000 people be-
longing to 79 developed and developing 

countries, 78% of respondents want their coun-
try to implement policies to reduce greenhouse 
gas emissions, and 70% are not satisfied with the 
results of the climate agreements prior to the 
COP21. And there is more: nearly 90% are in favor 

of a carbon tax (tax on energy sources that emit 
carbon dioxide into the atmosphere), 56% are in 
favor of the use of renewable energy, and 46% are 
in favor of the development of environmentally 
friendly technologies.

OPINIONS 
ON ThE COP21

CLIMATE AND FOOD: MUSINgS 
IN ThE LIghT OF ThE 
INTErNATIONAL COMMITMENTS 
OF ThE COP21

With a total of 76%, production of energy, indus-
try, and transport are the biggest emitters of green-
house emissions. But agriculture, which was in-
cluded in AFOLU (Agriculture, Forestry, and Other 
Land Use, i.e. in the agricultural and forestry sec-
tor), also plays a crucial role and is responsible for 
about a quarter of the total emissions. In Europe,7 
food production is actually the human activity that 
contributes the most to climate change (31%), sur-
passing the heating of buildings (23.6%) and means 
of transport (18.5%).
Reforestation, sustainable forest management, and 
reduced deforestation are essential for mitigating 
emissions from the forestry sector, whereas in agri-
culture, what counts above all are the management 
of cropland and pastures, and the restoration of soil 
fertility. 
The COP21 underlined just how vulnerable the 
food production systems are and how affected they 
are by the negative effects of climate change,8 which 

in turn is a major cause of undernourishment and 
malnutrition in developing countries. Therefore 
it is crucial that resilient agricultural systems are 
adopted, which can also give the least developed 
countries access to an adequate supply of food.
To comply with the limits imposed by the COP21, 
substantial action on mitigation (technological 
change and policies to reduce greenhouse gas emis-
sions) and adaptation (anticipatory and reactive ini-
tiatives to reduce the vulnerability of climate change 
effects) in the agricultural sector will be necessary. 
There are 103 countries that have included the issue 
of agriculture in their INDC, developing medium 
and long term strategies to improve the sustainabil-
ity and efficiency in the agri-food sector (see details 
in the table 1 in the following page). An example 
of these measures is the methodology developed by 
the IRRI – Rice Science for a Better World – to pro-
duce rice in Asia: a 30% decrease in water usage 
and 48% decrease in methane emissions, with no 
impact on the yields.
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The ten largest emitters of Co2 (World Resources Institute WRI, 2014).

6 UNFCC, 2015.

7 Tukker, 2006.
8 UN, 2016.

LULUCF: Land Use, Land 
Use Change and Forestry
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The agricultural sector in the INdC of only mitigation targets (CCAFS – Research Program on Climate Change, Agriculture and 
Food Security, 2015).

Table 1. The number of Parties whose national policies include mitigation and adaptation measures that impact the agricultural 
sector (CCAFS, 2015).

A careful examination of the individual nation-
al INDC plans prepared in Paris9 reveals different 
approaches. The most advanced agricultural econ-
omies – such as the United States,10 Australia and 
Canada – do not explicitly mention interventions 
to reduce greenhouse gas emissions in the agricul-
tural sector, but they do state that the sector will 
be considered. Instead, in the developing coun-
tries, where agriculture has the greatest impact in 
terms of greenhouse gas emissions, most of them 
propose specific action plans. For example, in Ethi-
opia, where the agricultural sector (inserted in the 
AFOLU) accounts for 85% of total emissions, very 
ambitious plans have been prepared: a total reduc-
tion of 64% of greenhouse gas emissions by 2030, 
with 86% of inventions regarding precisely the ag-
ricultural sector.11 Even India, which employs over 
half of its labor force in agriculture and which is the 
second country in the world in terms of greenhouse 
gas emissions from this sector, has included differ-
ent mitigation and adaptation projects in its INDC 
plans that will affect the AFOLU, such as the devel-
opment of new technologies with a lower impact on 
the climate, more sustainable cultivation practices, 
or reforestation.12

The country mainly responsible for greenhouse gas 

emissions globally is China, which has set different 
goals and actions for 2020 and 2030, including the 
promotion of low carbon agriculture, to maintain the 
same degree of utilization of fertilizers and pesti-
cides until 2020 and prevent their increase, and the 
development of agriculture which allows the reuse 
of discarded materials from the agricultural sector.13 
In its INDC plan, the European Union set a target 
to reduce greenhouse gas emissions by the Member 
States by 40% (compared with 1990) by 2030, and 
by 80% by 2050.
All the aspects relating to the agricultural sector 
and the plans of each country were analyzed by the 
UFCC-SBSTA (Subsidiary Body for Scientific and 
Technological Advice),14 which will present a sepa-
rate study in November 2016 to be used as the basis 
for a concrete program of intervention in the agri-
cultural sector.

Agriculture and other land use

Other land use only

Agriculture only

No agriculture or land use

No INDC

Main adaption measures n° of 
countries

Livestock management 54

Crop management 51

Fisheries and aquaculture management 48

Irrigation management 46

water management 45

Knowledge transfer (e.g extension) 35

Agricultural diversification 32

Soil and land management 31

Climate-smart agriculture 29

Early warning systems 
(e.g. seasonal forecasts)

28

Agroforestry 22

Agro-ecology 20

Indigenous knowledge 19

Financial mechanisms 
(e.g. crop insurance)

18

Total parties including 
agricultural adaption

102

Total parties including 
at least one measure in agriculture

94

Mitigation measures n° of 
countries

Livestock 54

Croplands 51

grasslands 48

rice 48

Manure management 46

Agricultural residue management 41

Fertillizer 17

Agroforestry 15

Climate-smart agriculture 11

Agricultural intensification 6

Total parties including agricultural 
mitigation

103

Total parties including 
at least one measure

84

9 Brookings, 2015.
10 UNFCC, 2015. US INDC. The target set by the United States is to re-
duce greenhouse gas emissions by 26%-28% by 2025, compared to 2005.
11 UNFCC, 2015. Ethiopian INDC.
12 UNFCC, 2015. Indian INDC.
13 UNFCC, 2015. Chinese INDC.
14 Technical-scientific body of the UNFCC.
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An interactive online map (launched during 
the COP21 conference and produced by 
the UN World Food Program and the Met 

Office Hadley Center15), allows visualizing some 
possible global scenarios between now and 2080. 
In particular, it relates the levels of greenhouse gas 
emissions (high, medium, low); the degree of ad-
aptation, understood as the level of interventions 
implemented in agriculture (high, low, nil); and 
vulnerability to climate change and vulnerability to 

food insecurity of the planet. The map clearly shows 
that intense efforts are needed for adaptation and 
mitigation in order to avoid climate change endan-
gering the survival of millions of people.
Fore more information: www.metoffice.gov.uk/fo-
od-insecurity-index/. 

ACCESS TO FOOD 
AND vULNErABILITy 
TO CLIMATE ChANgE

15 MetOffice, WFP (World Food Program), 2015. 

16 European Commission, 2012.
17 IPCC, 2014, chapter 11: Agricolture, Forestry and Other Land Use 
(AFOLU).
18 UNHCR, UNICEF, WFP, WHO, 2011.
19 WHO.

SUSTAINABLE DIETS 
AND CLIMATE ChANgE

Reducing emissions of agricultural production 
alone will not be enough. We must also change 
people’s eating habits, by trying to reduce the 
consumption of products throughout their life 
cycle – from their cultivation to preparation and 
subsequent disposal – that have major impacts on 
the environment.16 In fact, the more complex the 
supply chain is, the more the raw materials must 
be processed before reaching the consumer, thus 
increasing their impact.
The Intergovernmental Panel on Climate Change 
(IPCC) pointed out that families’ behavior plays a 

key role in reducing greenhouse gas emissions.17 
As advised by the World Health Organization, if by 
2050 the global population were to adjust their food 
consumption to a diet based on a calorie intake of 
2,100 calories a day (of which only 160 are from the 
consumption of meat), it would be possible to save 
around 15 gigatonnes of CO2

 equivalent, a third of 
the global emissions of greenhouse gases in 2011.19

vulnerability to food insecurity

low high



7978

The focus on sustainable diets (a term coined 
in the early Eighties to indicate those eating 
patterns that can make the environment 

and people healthier) has grown in recent years. 
In November 2010, FAO, together with Biodiver-
sity International, organized the scientific sympo-
sium “Biodiversity and Sustainable Diets: United 
against Hunger”, which reformulated the defini-
tion of a sustainable diet in relation to access to 
food and biodiversity. “Sustainable diets are those 
diets with low environmental impacts which con-
tribute to food and nutrition security, as well as to 
a healthy life for present and future generations. 
They contribute to the protection and respect of 
biodiversity and ecosystems, are culturally accept-
able, economically fair and affordable, adequate, 
safe and healthy nutritionally, and simultaneously 
optimize natural and human resources.” Therefore, 
it acknowledges the interdependence between the 
production and consumption of food, and dietary 
and nutritional recommendations needs, but at 
the same time, reiterates that the health of human 
beings cannot be detached from that of the eco-
systems. In order to meet the food and nutritional 
needs of a world that is richer, more urbanized, 
and with a growing population, it is also necessary 
for the food systems to undergo radical changes 
towards greater resource efficiency and a more 
equitable food consumption. According to FAO, 

sustainable diets contribute to reducing the use of 
water and minimizing CO2

 emissions, defend food 
biodiversity, and help defending food biodiversity 
and promote traditional and local foods. Among 
the examples of sustainable diets, FAO mentions 
the Mediterranean diet in particular, the merits 
of which go beyond just nutritional aspects. It 
is actually a dietary model that fosters social in-
teraction through the sharing of meals (both at 
home and during traditional festivals)20 and – as 
some scholars at the Mediterranean Agronomic 
Institute in Montpellier and the Institute in Bari 
claim21 – it promotes biodiversity, thanks to the 
numerous food preparation techniques, its strong 
cultural heritage, its respect for traditions, and 
seasonality; the Mediterranean diet also involves 
a low environmental impact thanks to the limit-
ed consumption of animal products. Finally, it 
incorporates a relatively new concept: bio-cultur-
al diversity, which comes from the many ways in 
which humans have interacted with their natural 
environment.22 Their coevolution has generated a 
local ecological knowledge: an essential reservoir 
of experiences, methods, and skills that help local 
communities manage their resources.

whAT ArE 
SUSTAINABLE DIETS?

20 Petrillo in FAO, 2010.
21 Padilla et al,. in FAO, 2010.
22 ibidem.

Are we willing to change our eating habits in 
favor of the environment?

In terms of eating habits, it should be noted that, 
in the face of global population growth, the de-
mand for meat is expected to increase by up to 
70% by 2050.23 This consumption is high in devel-
oped countries and increasing in many developing 
countries, especially in Asia and South America.24 
Considering that reducing the consumption of 
meat and adopting a sustainable diet can decrease 
greenhouse gas emissions generated by the food 
industry by about a quarter,25 in the near future, 
the challenge will be to contain the consumption 
of animal products. This is especially important for 
developing countries where these foods are consid-
ered an aspirational food,26 that is to say, a symbol 
of economic well-being. On the other hand, there 
has been a reduction in meat consumption in some 
developed countries,27 such as the United States, 
where people are increasingly aware of the impact 
that meat consumption has on their health and 
the environment; or in France, where a positive 
relationship between the level of education of the 
household head and a lower consumption of meat 
has been shown.28 However, despite these and other 
encouraging signs, the road to the adoption of sus-
tainable diets in developed countries is still long: 
in the United States and the United Kingdom meat 
consumption per capita, respectively, is triple and 
double the worldwide average.29 
However, a recent study pointed out a certain moral 

disengagement of individuals on the topic: despite 
awareness of their responsibility towards personal 
health, the surrounding environment, and animal 
welfare, they seem to lack a genuine intention to 
change their eating habits.30 As Macdiarmid has 
shown,31 meat is still associated with cultural and 
social values, and there is still little awareness of the 
link between diet and climate change.32 A survey 
carried out among university students in the United 
States showed that less than 10% of respondents as-
sociated meat with the issue of climate change.33 In 
Australia, too, only 22% of the people believe that 
eating less meat can reduce environmental impacts, 
compared to 90% who see the reduction of food 
packaging as the road to sustainability.34 

23 FAO, 2012.
24 Allievi et al., 2015
25 Macdiarmid et al., 2012; Chun Yip et al., 2013; Soret et al., 2014; Bies-
broek et al., 2014; Wellesley et al., 2015.
26 Popkin, 2006; Smil, 2002.
27 Vranken et al., 2014.
28 Allais et al., 2012.
29 FAOSTAT, 2014.
30 Graça et al., 2014.
31 Macdiarmid, 2016.
32 Vanhonacker et al., 2013; Lea & Worsley, 2003; Tobler et al., 2011; 
Truelove & Parchi, 2012, Bailey, 2014.
33 Truelove & Parchi, 2012.
34 Lea & Worsley, 2008.
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CAN ChANgINg OUr DIET MAKE 
A DIFFErENCE? ThE BCFN MENUS 

In order to put the concept of sustainable diet into 
practice, the BCFN compared a series of menus that 
are equivalent both from a nutritional point of view 
(therefore all balanced in proteins, carbohydrates, 
and fats) and in terms of caloric intake, but differing 
in the choice of ingredients that provide proteins of 
animal and plant origin.37

These menus, which can be weekly or daily, are 
used in the BCFN publications to estimate the en-
vironmental impacts of food choices. However, it 
is better to avoid the simple direct comparison be-
tween two foods, and an elaboration based on all the 
courses (in terms of quantity and types) consumed 
in a day or in a week is preferable. 

The daily menu 

In the first menu (vegan), the proteins are of plant 
origin and any kind of meat and animal deriva-
tives (such as dairy products and eggs) have been 
excluded. In the second menu (vegetarian), there 
is no meat, but the consumption of dairy products 

and eggs is included. Finally, the third (menu with 
meat) is omnivorous, with proteins of mainly ani-
mal origin.38

As can be seen, the vegan and vegetarian menus 
have an almost similar environmental impact; 
however, the menu with meat has an impact that is 
twice as high as the vegetarian menu: a significant 
burden on the daily impact of an individual.
Based on this data, the reduction of the environ-
mental impacts of an individual simply by changing 
their eating habits can be calculated. Taking as an 
example the food eaten by a person in one week, 
three different diets can be hypothesized, based on 
how many times they choose a vegetarian menu. 
Limiting meat consumption to twice a week, in line 
with nutritionists’ recommendations, can also ‘save’ 
up to a global 10 square meters a day. 

In 2016, the British Eatwell Guide,35 which ex-
plains how to adopt a healthy and sustainable 
diet for our planet, was updated and the Sci-

entific Committee on Nutrition (SACN) published 
a report36 that stresses the importance of the con-
sumption of carbohydrates, considered the largest 
source of energy in our diets, and analyzes the im-
pacts of different diets on our health. In particular, 

to pursue a healthy lifestyle, we should minimize 
the consumption of sweetened drinks and sugary 
foods, and eat more high-fiber foods.

SUSTAINABLE DIETS: 
ThE EATwELL gUIDE 

AND OThEr POINTErS 
FrOM grEAT BrITAIN 

35 UK Government, 2016.
36 SACN, 2015.

37 This elaboration is to be considered purely indicative and is based on 
some of the food choices used as an example by the BCFN for feedback 
regarding environmental impacts.
38 For details of the recipes used in the menus, see the supporting tech-
nical document.
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Composition of a vegan menu and its environmental impact.

PRotEIn fAtS cARBohYDRAtES

13%* 30%* 58%*

total kcal2109

vEGAn MEnU

Breakfast Snack Lunch Snack Dinner

1 Soy drink

5 rusks

Jam

0.7 global m2

281 g CO
2 
eq

155 liters

1 Fruit

1 Packet of 

crackers

0.7 global m2

110 g CO
2 
eq

183 liters

Pasta with beans

1 Serving of 

mixed raw vegetables

Olive oil

1 Fruit

5.1 global m2 

584 g CO
2 
eq

918 liters

1 Fruit

Almonds

1.1 global m2

127 g CO
2 
eq

327 liters

Cream of 

vegetable soup 

with pasta

hummus

Olive oil

Bread

5.7 global m2

847 g CO
2 
eq

940 liters

vEGAn MEnU 
IMPAct

global m213.3
g CO

2
 eq1950

liters2523

Composition of a vegetarian menu and its relative environmental impact.

total kcal2016

vEGEtARIAn MEnU 

Breakfast Snack Lunch Snack Dinner

1 Cup of milk

5 rusks

Jam

2.1 global m2

353 g CO
2
 eq

362 liters

1 Fruit 

1 Packet 

of crackers

0.7 global m2

110 g CO
2
 eq

183 liters

1 Serving of pasta 

with fennel

Pumpkin and leek 

flan

1 Serving of raw 

vegetables

Olive oil

Bread

4.2 global m2 

763 g CO
2
 eq

677 liters

1 Fruit

0.5 global m2

74 g CO
2
 eq

140 liters

1 Serving 

of creamed 

chickpeas

1 Serving of 

steamed green 

beans and 

potatoes with 

shavings of grana 

Padano cheese

1 Fruit

9.7 global m2

1250 g CO
2
 eq

1466 liters

vEGEtARIAn MEnU 
IMPAct 

17.2

2550

global m2

g CO
2
 eq

liters2828
PRotEIn fAtS cARBohYDRAtES

14%* 32%* 55%*

Composition of a meat menu and its environmental impact.

PRotEIn fAtS cARBohYDRAtES

15% 27% 58%

total kcal2031

MEAt MEnU

Breakfast Snack Lunch Snack Dinner

1 Cup of milk

5 rusks

Jam

2.1 global m2

353 g CO
2 
eq

362 liters

1 Fruit

0.5 global m2

74 g CO
2 
eq

140 liters

1 Pizza margherita

1 Serving of raw 

vegetables

Olive oil

6.1 global m2 

1036 g CO
2 
eq

822 liters

1 Fruit

0.5 global m2

74 g CO
2 
eq

140 liters

1 Beef filet

Olive oil

rocket and 

tomato salad

1 Fruit

Bread

23.8 global m2

4127 g CO
2 
eq

3244 liters

MEAt MEnU 
IMPAct

global m233
g CO

2
 eq5664

liters4707

* Any shifts in the total sum are due to a rounding off of the unit rates of the individual components.
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The weekly menu

As can be seen, the analysis of the different daily 
menus confirms that the environmental impact of 
our diet can vary, even significantly, depending on 
what we put on our plates. With this in mind, the 
BCFN decided to analyze the impacts of four week-
ly menus, all of which are balanced from a nutri-
tional point of view and have an equivalent caloric 
content, by adding to the vegan, vegetarian, and 
meat menus, the BCFN sustainable menu, which 
includes both meat (preferably white meat) and 
fish, and also provides for a balanced consumption 
of plant and animal proteins.
There are not many differences between the BCFN 
sustainable menu and the vegetarian menu, where-
as the meat menu has an impact of significantly 
higher values. On the other hand, the vegan menu 
is associated with the least environmental impact: 
this result is in line with many scientific studies that 
have shown the benefits on the environment of an 
exclusively vegetable diet.39

However, according to some specialists, the vegan 
diet cannot be considered a ‘sustainable’ diet with-
in the meaning given by FAO, since sustainability 
is dependent on other factors in addition to the en-
vironmental impact, such as cultural acceptability 
and the ability to assimilate all the nutrients needed 
to maintain good health. In fact, even if it is bal-
anced from the nutritional point of view, the adop-
tion of a vegan diet requires a series of features and 
knowledge that is unlikely to make it acceptable to 
most people, in addition to attention required in the 
preparation of individual meals to prevent the de-
velopment of nutrient deficiencies over time.
A Mediterranean-type diet (such as the one defined 
in the BCFN sustainable menu) could be the perfect 
alternative for people’s health and the environment, 
without having to make sacrifices in their choice of 
food or drastic changes in their eating habits.

39 Tilman and Clark, 2014; Sáez-Almendros et al., 2014; Westhoek et 
al., 2014; Van Dooren et al., 2014; Baroni et al., 2006.

7 days vegetarian

7 days meat

5 days vegetarian + 2 days meat

50,000

45,000

40,000

35,000

30,000

25,000

20,000

15,000

10,000

5000

0

39,640

24,100

17,850

35,000

30,000

25,000

20,000

15,000

10,000

5000

0

32,950

23,600

19,800

250

200

150

100

50

0

cARBon footPRInt
[gCO

2
eq/week] 

WAtER footPRInt
[liters/week] 
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[global m2/week] 
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The Water Footprint of the four menus analyzed, all balanced from the nutritional point of view.

litri / settimana

The Carbon Footprint of the four menus analyzed, all balanced from the nutritional point of view.
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2
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Menu
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16

Meat

Menu
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The Ecological Footprint of the four menus analyzed, all balanced from the nutritional point of view.
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FEEDINg ThE CITIES

There is no place where the problems of the glob-
al food system are more obvious than in cities.40 In 
an era when more than half of the world’s popula-
tion lives in cities and the urbanization rate is the 
highest in history,41 enormous challenges related to 
food security must be dealt with in both the indus-
trialized and the developing countries. In the latter, 
more than half of the household income is for the 
purchase of food;42 even in the industrialized coun-
tries, the most vulnerable sectors of the urban pop-
ulation cannot meet their food needs: the number 
of undernourished people has reached 15 million, 
an increase of 54% between 2007 and 2010.43 Testi-
fying to this is the proliferation of food banks, soup 
kitchens, and charitable meals on wheels services 
set up in cities around the world.
Taking care of the cities is a priority, in that they 
play a key role in the transition to a more sustain-
able food system. In fact, cities are where there is a 
concentration of unsustainable food practices and 
challenges such as food insecurity and malnutri-
tion, overweight conditions, and obesity.44 A city is 
also the ideal environment for inducing changes in 
daily practices, namely purchase, preparation, and 
consumption.45

For some time now, there has been talk about smart 
cities, urban areas where economic activities, mo-
bility, environmental resources, inter-personal rela-
tionships, and housing policies are conducted in a 
smart way. Today we also speak of a food smart city, 
the city that, through food, tries to combine public 
health, environmental sustainability, social justice, 
respect for the land, knowledge, and innovation. In 
other words, in urban contexts, food can facilitate 
the integration of economic, social, and environ-
mental sustainability.46 The initiatives promoted in 
different cities around the world can be classified 
on the basis of the goals pursued: 
• ensuring food security and the availability of 

healthy food; 
• strengthening the local economy; 
• reducing environmental impacts; 
• improving public health47 (table 2).
These objectives can be achieved through an ‘ur-
ban food strategy’, i.e. a process in which the city 

changes its approach to food (from procurement to 
distribution in different urban areas, from the man-
agement of urban markets to the redistribution of 
food waste), by creating synergies between the var-
ious stakeholders (local institutions, civil society, 
and the private sector).48 A food strategy is innova-
tive when it changes the value attributed to food by 
the community, and intervenes through legal and 
regulatory frameworks, and prepares tangible or 
intangible infrastructures to facilitate food manage-
ment.49 However, the elaboration of a food strategy 
is a complex process, because directly or indirectly, 
food involves all of the major policies of local mu-
nicipalities. Not only that, the initiatives related 
to food and diet have to ensure the achievement of 
long-term objectives that affect all of society; for ex-
ample, they can aim for the reduction of overweight 
conditions and obesity through the promotion of a 
balanced diet or taxing certain types of foods (such 
as those high in sugar).50 Therefore, public health, 
the environment, and society are the three compo-
nents that a food policy must integrate.51 

Food security

Among the initiatives to ensure food security and 
access to food, we can mention the creation of the 
Food Policy Councils, or more simply, Food Boards, 
responsible for coordinating the efforts of different 
stakeholders in the urban context and accompany-
ing the development of food policies. The activities 
of the Food Policy Councils in many cities have 
played an important role in the evolution of the cit-
izens’ food strategy. 

40 Sonnino, 2009.
41 UNFPA, 2015.
42 FAO, 2011.
43 FAOSTAT, 2015.
44 Morgan and Sonnino, 2010.
45 Cohen and Ilieva, 2015.
46 Moragues, 2013.
47 Antonelli et al., 2015.
48 Moragues et al., 2013.
49 Di Iacovo, 2013. 
50 Mah and Thang, 2013.
51 Lang, 2009.
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For example, the strategy of Toronto was drawn 
up on the basis of its Board’s history and experi-
ence with food policies.52 In Vancouver as well, the 
Council played a key role in defining its food strat-
egy, based on the principles of health, accessibili-
ty, and the sustainability of the local food system.53 
The initiatives to improve the logistics have specific 
targets, depending on the context, that range from 
the approach of bringing producers closer to the 
consumers, to projects for solving the typical supply 
problems of the so-called food deserts in cities such 
as Belo Horizonte, New York, and Dar es Salaam 
(Tanzania).54 Among these initiatives, there are also 
some social projects such as “Fa Bene” in the city 
of Turin, which recovers unsold surplus food and 
spontaneous donations from buyers in the local 
markets, and manages the redistribution to families 
in economic difficulty, who will then ‘return’ the 
support received through time, effort, and skills do-
nated to the community. Urban farming is included 
in this category because, in some cities of the world, 
its role has been recognized as increasingly import-
ant in ensuring the regular and sufficient supply of 
food in cases of market failure. 

Supporting the local economy 

These are projects that promote the supply of local 
food by public bodies in contexts such as canteens 
and schools, and initiatives to strengthen the al-
ternative food networks, such as farmers’ markets, 
joint purchasing groups, etc. For example, the city 
of Beijing has provided an area of three million cu-
bic meters on the roofs of buildings to create space 
for urban farming.55 In the city of Dar es Salaam 
(Tanzania), 74% of the population own cattle and 
60% of all milk sold is produced in the city.56

Reduction of environmental impacts and waste
 
These are actions that include social campaigns, 
food education, and initiatives for food waste pre-
vention. For example, many cities in the UK give 
support to the WRAP campaign “Love Food, Hate 
Waste” and host events like “Feeding the 5,000” to 
turn waste into a resource and feed the more vul-
nerable sections of society (Feedback 2015).57 

Improvement of public health 

Initiatives in this category include nutrition edu-
cation and conducting campaigns to raise citizens’ 
awareness of the benefits of a balanced diet and an 
active lifestyle, and the health risks associated with 
an excessive consumption of fats, sugar, and alco-
holic beverages. “Pouring the pounds”, a campaign, 
aimed at discouraging excessive consumption of 
sugar, promoted by the Health Department of the 
City of New York and nutritional education im-
parted to the students of 26 high schools in Daegu, 
South Korea, are examples of this type.58

An essential step in accelerating the process of tran-
sition to a more sustainable food system is the possi-
bility of using the experiences of different countries 
and cities that have already implemented change 
processes locally as a common factor. The Urban 
Food Policy Pact, promoted by the city of Milan and 
signed by over 100 municipalities around the world 
in October 2015, was a great opportunity for knowl-
edge, exchange, and sharing experiences.

52 Mah and Thang, 2013.
53 Vancouver Food Strategy, 2015.
54 Halweil and Nierenberg, 2007.
55 Halweil and Nierenberg, 2007.
56 Lee Smith and Prain, 2006; Halweil and Nierenberg, 2007.
57 It is interesting to note that the initiatives of food recovery perform 
a dual function. On the one hand, they contribute to the reduction of 
waste (goal 3), and on the other, they carry out a redistribution of food 
to the most vulnerable groups of society, achieving the goal of “ensuring 
food security” (goal 1).
58 Forster et al., 2015.

gOALS TyPES OF INITIATIvES PrOMOTErS

URBAN 
FOOD 
STRATEGY

Ensure food security 
and the availability 
of healthy food

Formation of Food Policy Boards Public sector

Improvement of Logistics Public and Private 
sectors 

Promotion of urban farming 
Public sector
NGOs and social 
movements 

Development of initiatives to combat 
urban poverty

Public sector
NGOs and social 
movements 

Strengthen 
the local 
economy 

Public procurement of local products Public sector

Strengthening of alternative food 
networks

Public and Private 
sectors NGOs and social 
movements

Reduce 
environmental 
impacts 

Social campaigns 
Public sector
NGOs and social 
movements 

Environmental education 
Public sector
NGOs and social 
movements 

Food recovery and waste prevention
Public and Private 
sectors NGOs and social 
movements

Improve public 
health 

Social campaigns
Public sector
NGOs and social 
movements 

Social campaigns 
Public sector
NGOs and social 
movements 
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Table 2. Initiatives to promote a sustainable diet.
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THE COST 
OF SUSTAINABLE DIETS

Price is one of the major factors influencing food 
purchases. Therefore, in order to promote healthy 
and sustainable food for the population, both its 
cost (real and perceived)1 and how different choices 
affect the household budget have to taken into con-
sideration. In addition to protecting people’s health 
and the environment, a truly sustainable diet must 
be affordable. 
Starting with the menu shown in the previous chap-
ter, the BCFN has studied the Italian situation by 
processing official statistical data, and based on the 
available scientific literature, it has done the same 
for other European countries and the United States.

ThE COST OF DIFFErENT MENUS 
IN ITALy 

There are many complex variables that influence 
food prices: prices depend not only on the type of 
product (e.g. meat or vegetables), but also on fac-
tors such as the quality (real or perceived), the 
choice of store (supermarket or discount store), the 

geographical origin, the town where it is purchased, 
etc. The BCFN has prepared some estimates with 
Milan and Naples (respectively the two largest cit-
ies in the North and South of Italy) as sample cities 
and used the average prices in the month of April 
2016,2 recorded by the Observatory of Prices.3 As 
with the environmental impacts, so as not to be lim-
ited to the direct comparison of two different foods, 
daily and weekly menus were analyzed. 

The daily menu
 
The analysis of the three daily menus described in 
the previous chapter provides interesting insights 
into the link between food choices and the family 
budget. As shown in diagram, the vegan menu4 and 
the vegetarian menu have an almost equivalent cost 
with each other each other in Naples, while in Mi-
lan the first costs about €0.20 less than the second 
menu. However, the menu with meat is more ex-
pensive than the vegetarian menu by about €0.85 
per day in Milan and almost €0.25 in Naples.

Bcfn
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Three types of weekly diets have also been hypoth-
esized:5 a menu with meat every day; a vegetari-
an menu every day, and a combination of the two 
menus, which calls for five days with a vegetarian 
menu and two days with meat. The results show 
that by restricting meat consumption to twice a 
week, almost €4.20 can be saved, which is more 
than €220 per year.

The weekly menu 

There are three menus in this case, too: the least 
expensive are the two plant-based menus (vegan 
and vegetarian), followed by the BCFN sustainable 
menu; the most expensive menu is the one with a 
high animal protein content.
Based on this data, we can say that in Italy a sustain-
able diet such as the Mediterranean diet not only 

has a lower environmental impact, but it also costs 
less than diets with a high animal protein content 
(meat or fish).

1 WWF, 2012.
2 Calculations were made by evaluating the prices in five major Italian 
cities in the months of October 2015 and April 2016, in order to have a 
geographic and seasonal representation. Milan and Naples were chosen 
as pilot cities for the final calculations because they are the two cities 
with the highest and lowest prices, respectively. April 2016 was chosen 
as the sample month for the final elaborations because, since there were 
no significant differences due to the seasonality of foods, it was prefera-
ble to use the latest, and, therefore, the most updated prices. For details 
on the calculations, see the Technical Support Document.
3 The Observatory of Prices and Fees, established by the Italian Min-
istry of Economic Development. For details about the complete data 
used in the calculations, see: the BCFN’s Double Pyramid Technical 
Support Document.
4 However, meat substitute foods such as seitan and soy products, the 
price of which can be quite high in Italy, were not considered when the 
menu was planned.
5 The same exercise was done for the environmental impacts, and the 
results are given in Chapter 5.

Price of the three menus in the two cities considered: Milan and Naples.
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vegan

Menu

Meat

Menu

vegetarian

Menu

Cost of daily menus MILAN

NAPLES

5¤

6¤

7¤

4¤

3¤

2¤

1¤

5.70

4.96

5.90

5.00

6.75

5.23

5¤

35¤

50¤

30¤

45¤

25¤

40¤

20¤

15¤

10¤

7 time Meat Menu 47¤ 37¤

5 time vegetarian Menu 
+ 2 time Meat Menu

43¤ 35¤

7 time vegetarian Menu 41¤ 35¤

The price of three possible weekly diets: the first is calculated by supposing only the menu with a meat course for the whole 
week; in the intermediate one the menu with one meat course is followed for two days and the vegetarian menu is followed for 
five days; the third contemplates only the vegetarian menu.
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how much is saved by changing menu

MILAN NAPLES

Cost of the four different menus analyzed, all nutritionally balanced.
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Meat Menu 45¤ 36¤
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Cost of weekly menus

MILAN NAPLES



98 99



100 101

ThE SCIENTIFIC DEBATE ON ThE 
COST OF DIETS

In Italy, the home of fine cuisine and the Mediter-
ranean diet, eating well and in a way that is sustain-
able is within everyone’s reach. However, in other 
countries, sustainability can have a higher price; this 
is also shown by the higher incidence of overweight 
people in the segments of the population with a low 
income (as well as with less schooling).6 In the debate 
on the factors that determine obesity, and diet-relat-
ed diseases in general, food prices often come under 
accusation: healthy foods (fruit, vegetables, whole 
grains, and skimmed products) are too expensive for 
the average family, while those that are less healthy 
are often too cheap. It should be said that the issue 
is complex and in some cases, scientific research has 
led to conflicting conclusions.

The importance of the units of measurement

An analysis of the scientific literature immediately 
shows the fundamental role of the unit of measure-
ment used to compare the price of food. In several 
studies the data falls into three units of measure-
ment: a) price per calorie, which is used the most 
and is calculated as the ratio between the price per 
100 grams of food and the number of calories that 
it contains; b) price per edible gram, which mea-
sures the cost of a food as it appears on our plate 
(most of the unchanged food undergoes some kind 
of preparation, which goes to change the weight 
and amount); c) price per average portion.
However, all the parameters showed some limits: 
this was demonstrated by the USDA7 when calcu-
lating the prices of a given food basket per calorie, 
per 100 edible grams, and per portion, and obtain-
ing different results.

Low-calorie foods, such as fruit and vegetables, are 
more expensive if the price is calculated in dollars 
per 100 calories. On the other hand, if the price 
is calculated based on edible grams and an aver-
age portion, they are more cost effective than less 
healthy foods, the so-called ‘moderation foods’, or 
those possessing a quantity of fat, added sugar, or 
sodium that is higher than the level recommended 

by the U.S. Dietary Guidelines, and which should 
therefore be eaten in moderation.

The effect of income on consumption

The scientific literature on the relationship between 
the nutritional quality of a diet and its cost seems 
to be divided into two factions: a first current of 
thought, whose main spokesman is the epidemiol-
ogist Adam Drewnowski, argues that healthy foods 
(especially fruit, vegetables, and fish) are more ex-
pensive and that this explains the purchasing behav-
ior of consumers, by actually hypothesizing a link be-
tween socioeconomic status and quality of diet and, 
more indirectly, between socioeconomic status and 
obesity. In other words, there is an inverse relation-
ship between the energy density of a food, its cost per 
calorie, and its micronutrient content,8 which leads 
the people who are less well-off to prefer inexpensive 
but high-calorie foods with few nutrients.
According to this reasoning, obesity would largely be 
caused by the high cost of the healthy foods in com-
parison to those that are less healthful. 
A second current argues that price is only one of the 
components that influence buying behavior. There 
are two other ‘barriers’9 of a physical nature, namely 
the lack of outlets nearby for buying fresh and nutri-
tious food, and the behavior caused by deeply held 
convictions or beliefs (often not supported by scien-
tific reasons) or by the lack of food information.10

In order to correct people’s eating habits, it is not 
enough to remove just one barrier, but rather, it is 
necessary to act on three fronts simultaneously: 
making healthy and fresh food available everywhere; 
adopting economic policies to reduce the cost of 
weekly shopping; and promoting educational actions 
that have an impact on eating habits.11

6 A. Drewnowski, 2009.
7 Carlson and Frazão, 2012.
8 Drewnowski 2004, 2005, 2007. Drewnowski et al., 2009.
9 Machenbach, 2015.
10 Frazão et al., 2014; WWF, 2012b.
11 Mackenbach, 2015.

ThE COST OF DIETS IN ThE UNITED 
STATES 

In the United States, the relationship between obe-
sity and socio-economic status has been confirmed 
by some research: for example, the customers of dis-
count stores are mainly people who, faced with lower 
levels of income and education, suffer from a higher 
rate of obesity (27%) compared to those who make 
their purchases in supermarkets (9%).12 A study con-
ducted by the Department of Public Health at Har-
vard University also confirmed that healthy food is 
slightly more expensive, taking into account both 
individual foods and the diet as a whole. 
The largest differences are found in the menus that 
include meat: the healthier options cost an average 
of $0.29 more per portion and $0.47 per 200 calo-
ries. Greater variability is also found in chicken: with 
the same calories, choosing thigh meat over breast 
meat can cost up to $0.72 more. Then if the entire 
diet is evaluated, a healthy Mediterranean-type diet 
based on vegetables, fruit, cereals, and fish can cost 
up to $1.54 more per day ($550 per year) compared 
to one which is based on processed foods, meat, and 
refined grains.
A 2015 study on families with diabetic children 
reached the same conclusions: maintaining a healthy 
diet with 30% less fat content than their usual di-
etary habits, led to an increase of about $56 a week 
for a family of four.13

Education for sustainable and less expensive 
diets 

Numerous studies have shown that a diet in line with 
the nutritional recommendations can be maintained 
without having to spend more. In all these studies, 
nutrition education has played a vital role, especially 
for low-income families. 
For example, Food Plans, promoted by the USDA,14 

allow feeding a family of four with a monthly bud-
get of less than $60015 (although with limitations in 
terms of palatability and with a tendency of having 
long preparation times).
There is a section of the USDA’s website dedicated 
to dietary guidelines, ChooseMyPlate.com, that has 
tips on how to eat well and cheaply. There is an ex-
ample of a bi-weekly menu, some practical advice 
on how to optimize your grocery shopping budget, 
a list of foods for every season of the year, an online 
collection of recipes, and so on.16 As the USDA study 
advises, other studies have also shown that the tran-
sition from a diet of high energy density to a diet with 
plenty of fruit, vegetables, and legumes does not nec-
essarily affect the cost;17 on the contrary, it is possi-
ble to save money by choosing vegetables, potatoes, 
legumes, and dairy products,18 or by following eth-
nic diets, such as the Latin American diet, which are 
healthier and with a lower cost than that of the U.S.19

A further study20 showed that the diet consisting of 
three meals per week based on vegetables, whole 
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grains, and extra virgin olive oil can halve one’s 
budget, in addition to improving the overall health 
status. The study involved a series of cooking class-
es on the preparation of dishes based on vegetables 
and whole grains, and lectures on the basic princi-
ples of nutrition and the benefits of a balanced diet.
By the end of the program, 60% of the participants 
had introduced at least three vegetarian meals a 
week into their diet, compared with 5% at the be-
ginning of the program, and they had significantly 
decreased the consumption of meat, snacks, sodas, 
and sweets. This reduced the cost of their weekly 

shopping by 45%, from $67 to $37 a week: a saving 
of about $124 per month.

12 Aggarwal et al., 2012; Rao et al., 2013.
13 Patton, 2015.
14 USDA Food Plans: Cost of Food report http://www.cnpp.usda.gov/
sites/default/files/CostofFoodJan2015.pdf.
15 Data updated in March 2016.
16 http://www.choosemyplate.gov/budget/.
17 Mitchell et al., 2000; Raynor et al., 2002; Goulet et al., 2008; Drewn-
oswki, 2009. 
18 Darmon et al., 2015; Drewnowski et al., 2009.
19 Rehm et al., 2011; Maillot et al., 2008; Drewnowski et al., 2010.
20 Flynn et al., 2013.

ThE COST OF DIET IN EUrOPE 

European experts do not agree either on the issue of 
the cost of diets. Recent research at the University 
of Cambridge,21 in the UK, looked at the prices of 
94 food products in the decade from 2002 to 2012 
and found that the healthiest foods (milk, yogurt, 
fruit and vegetables, lean meat, and fish) were more 
expensive and their price also tended to increase 
more than other foods (bacon, beef burgers, sugary 
drinks, donuts, and ice cream). Suffice it to say that 
in 2012, the foods with the most calories, and thus 
less healthy, cost an average of £2.5 per 1,000 kilo-
calories, while the more healthy foods cost £7.49: 
about three times more. From 2002 to 2012, the av-
erage price of healthy foods increased by £0.17 per 
year per 1,000 calories, compared with £0.07 of the 
less healthy foods. Mild promotional actions would 
be sufficient to lower the price of fruit and vegeta-
bles in order to increase their weekly consumption 
by 20%.22 
Those who perceive healthy foods as too expensive 
are especially the more vulnerable sections of the 
population, which devote a very large proportion 
of their income to food purchases.23 In fact, in this 
context, it is easier to yield to a tendency to replace 
a food (perceived as too expensive, but usually also 
more nutritious) with another one that is cheaper, 
even if of lower quality. 
Other studies suggest that a healthy diet is not neces-
sarily more expensive. For example, the food educa-
tion project LiveWell, developed by the WWF togeth-
er with the University of Aberdeen,24 analyzed the 
cost of a sustainable diet (characterized by a low car-
bon footprint) compared to the average food spend-
ing outlined by the U.K. Department for Environ-
ment, Food, and Rural Affairs (DEFRA). The results 
revealed that the cost of the 2020 LiveWell diet is 
lower than the average expenditure on food by fami-
lies in the UK, which means that it is also possible to 
spend less and make food choices that are healthier 
and have a low environmental impact. 
The same position is supported by the British Health 
Ministry, which in 2014 launched the project “Eat-
4Cheap Challenge” to show that people can eat well 
for very little money. The project began with a very 
powerful call to action: to evaluate how much money 

could be saved in a week by eating in a healthy and 
tasty way, and share the results with the specially cre-
ated community. By following a few simple tips and 
reducing food waste, a family can save up to £2,650 
a year: the equivalent of a holiday for four to Disney-
land in Paris.25 The project’s website includes a lot of 
fun and useful information on maintaining a healthy, 
low cost diet: there is an online cookbook, practical 
advice, a self-evaluation questionnaire on nutritional 
knowledge, interactive graphics, and a forum where 
users can exchange tips and opinions on how to 
maintain a healthy diet.
Controversial results have also come from France, 
where several studies26 seem to show that healthy di-
ets cost more. A study conducted by Professor Drewn-
owski and his team27 showed that an additional 100 
grams of fruit and vegetables involve a daily increase 
in food costs that can vary from $0.23 to $0.38. It 
also showed that energy-dense diets (calculated in 
kilocalories per gram of food) are poor in nutrients 
but cost less (in terms of dollars per kilocalories). 
On the other hand, diets with a lower energy density 
and greater amounts of micronutrients are associat-
ed with higher costs. If a person who follows a high 
energy density diet decides to change their diet, re-
ducing their calorie intake, they will have to bear ad-
ditional costs. For example, if they went from 18,798 
to 16,730 kcal per week, they will have to spend 25% 
more, paying, compared to a lower energy density, 
$764 a year more.28 

However, there are other studies that have show a 
less drastic situation. A study conducted in 201329 on 
food prices in France in that year showed that it was 
possible to maintain a healthy, tasty, and varied diet 
with just €3.5 per person per day. 

21 Jones, Conklin, et al., 2014.
22 Ball et al., 2015.
23 Darmon et al., 2015.
24 Mac Diarmid et al., 2012.
25 http://www.nhs.uk/Livewell/eat4cheap/Pages/save-money-and-eat-
a-healthy-diet.aspx.
26 Schröder, Marrugat et al., 2006.
27 Drewnowski, Darmon et al., 2004.
28 Drewnowski, Monsivais, et al., 2007. 93 WWF, 2012b.
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Source: translation and graphic adaptation by the BCFN from Choosemyplate.

4
fAMILY-SIzE 
PAckS 
ARE BESt 
They are 
cheaper than 
single servings: 
prepare and freeze 
what cannot be eaten 
right away

2
tAkE 
ADvAntAGE of 
DIScoUntS 
Check out 
the in-store 
promotional 
offers

TEN TIPS 
FOr SPENDINg LITTLE 

AND EAtInG WELL 

The website Choosemyplate.com offers household tips for maintaining a healthy diet without spending 
too much: here are the top ten. 

1
PLAn on not 
ExAGGERAtInG 
Before you go 
shopping, decide 
what you want 
to eat during 
the week and 
make a list of what 
you need

3
coMPARE PRIcES
Packaging 
can be 
misleading: 
check the food 
cost based 
on the price 
per kilogram

6
convEnIEncE 
coMES At A PRIcE … 
ready-made 
products 
cost more: buy 
simple foods that 
are not prepared, 
and which take time 
to cook. Both your 
budget and your taste 
buds will benefit!

10
AnD WhEn
YoU EAt oUt ... 
Eating 
at a restaurant 
can be very expensive. 
go hunting for offers 
and keep an eye on the 
beverages: these can 
easily make the final bill 
higher than expected

7 8
chooSE vALUE
Certain products 
are cheap 
year-round: legumes 
are an excellent source 
of cheap protein. 
And for fruits and 
vegetables, the green light 
goes to carrots, potatoes, 
leafy green vegetables, 
apples, and bananas 

cook oncE … 
AnD EAt
 ALL WEEk! 
Prepare several 
portions of your 
favorite dishes: you can 
freeze them individually 
and have them available 
all week

9
BE cREAtIvE 
There are many 
solutions to avoid 
throwing food way! 
These range from a 
different flavoring to 
using leftovers with 
many different recipes. 
remember that wasting 
food is wasting money

5
SEASonS 
StILL ExISt! 
Fruit and 
vegetables 
that are in season 
cost less, and they 
are fresh and tasty! 
Try new recipes 
for the best use of the 
different vegetables
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However, the conditions were to not eat out, not 
waste food, and drink only tap water. According 
to the study conducted by the WWF as part of the 
European Project “LiveWell For LIFE” (LiveWell 
for low-impact food in Europe),30 implementing a 
sustainable diet would not only reduce greenhouse 
gas emissions compared to the current levels, but it 
would mean savings for families as well. 
Contrary to what was seen for the UK, Sweden does 
not perceive a clear gap between the prices of healthy 
and less healthy foods, the performance of which has 
remained essentially constant over the years.31

A Dutch study has shown that it is possible to follow 
a nutritious, culturally acceptable diet (i.e. based on 
the typical food of the local cultural tradition), which 
is varied, cheaper, and with less impact in terms of its 
carbon footprint.32

One can also eat well while spending little in Spain: 
the LiveWell for LIFE results show that it is possible 
to adopt a sustainable diet without changing the cost 
of the weekly shopping.33 (For more details, see the 
separate box on the project).

Affordable Sustainable Diets in Europe 

Despite some conflicting data, the case studies ana-
lyzed ultimately showed that you can eat in a healthy 
way regardless of income level: in fact, the healthiest 
and most sustainable diets do not necessarily have 
higher costs. However, it is necessary to undermine 
people’s deeply rooted prejudices and change their 
eating habits, thus wisely choosing more nutritious, 
economical, and environmentally-friendly foods: an 
action in which education plays a key role.
This is the reason why the public authorities must in-
tervene to break down the physical, economic, and 
educational barriers which undermine the access to 
healthy food by the most vulnerable segments of the 
population.

29 Maillot et al., 2013.
30 WWF, 2012b.
31vHakasson, 2015.
32 Van Doreen, 2015.
33 WWF, 2012b.
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In 2011, the WWF-UK created the “LiveWell 
2020” program. The initiative, developed in 
collaboration with the Rowett Institute of Nu-

trition and Health of the University of Aberdeen, 
which takes into account the nutritional guidelines 
of the British government, is aimed at changing the 
eating habits of the British and direct them towards 
a more sustainable diet that would lead to a 25% 
reduction in greenhouse gas emissions by 2020, as 
well as a decrease in the per capita consumption of 
meat from 79 to 10 kilograms per year.
Therefore, starting with the EatWell Plate, a tool 
to graphically communicate the right proportions 
for a healthy diet that was developed by the Food 
Standards Agency in the UK, the LiveWell food 
plate (LiveWell 2020) proposes a slight revision to 
make it more sustainable. A substantial reduction in 
greenhouse gas emissions is even achieved by just 
limiting the consumption of animal protein and in-
creasing those derived from legumes and nuts. The 
initiative has been broadened with “LiveWell for 
LIFE +” (LiveWell Plate for Low Impact Food in Eu-
rope), a project funded by the European Union and 
launched in February 2012 by the WWF UK, WWF 
European Policy Office, and the Friends of Europe 
think tank.34 The program involved three countries: 
France, Spain, and Sweden. Here, the researchers 
identified dietary trends and, starting from real 

consumption, created a local LiveWell Plate, with a 
cost equal to or lower than the precedent one. The 
results have been encouraging.
In France, the LiveWell diet could reduce green-
house gas emissions by 25% and lower the aver-
age daily cost of food expenditure of a person, go-
ing from the current €4.90 to €4.36. The French 
should increase their consumption of legumes and 
cereals and reduce their consumption of meat and 
meat products. 
In Spain, the LiveWell diet could reduce greenhouse 
gas emissions by about 27%, at a cost that is almost 
identical to the present one (on average €3.48 per 
day per person), by reducing people’s consumption 
of meat, dairy products, sugar, sweets and fruit-
based products, and increasing their consumption 
of vegetables, cereals, and nuts. In Sweden, the 
LiveWell diet would reduce emissions by 25% at a 
slightly lower cost than the current diet (from 44.64 
to 44.07 Swedish crowns per day): the proposed 
diet calls for a reduction in meat consumption and 
an increased consumption of fruit and vegetables.

LIvEWELL foR LIfE: 
SUSTAINABLE DIETS FOr 
ThE UNITED KINgDOM, 

FrANCE, SPAIN, 
AND SwEDEN

34 WWF, 2012b.

Livewell 2020

29%

12%

8%

33%

15%

33%

Eatwell

FOODS & DRINKS
HIGH IN FAT &/OR 
SUGAR

BRED, RICE
POTATO, PASTA

& OTHER
STARCHY FOODS

VEGETABLES

MEAT,
FISH, EGGS
BEANS AND
OTHER NON-DAIRY
SOURCES OF
PROTEIN

MILK & DAIRY

35%
FRUITS AND
VEGETABLES

BREAD, RICE,
POTATO, PASTA

& OTHER
STARCHY FOOD
4% MEAT ONLY
3% FISH

4% NUTS & SEEDS

4% BEANS & PULSES

1% EGGS

9%
 FOOD & DRINKS

HIGH IN FAT
& / OR
SUGAR 15%

MILK  &
DAIRY FOODS

FRUITS & BREAD
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THE rITUALS 
OF FOOD: THE SACrED 

NATUrE OF DIETS 

Food has been, and still is, an instrument that cre-
ates identity and borders. There are many cultural 
and symbolic-religious aspects of food, and even 
in multicultural contexts such as those of today, it 
is still a vehicle to preserve identities and, at the 
same time, of influence and encounter: when all is 
said and done, we still are what we eat.
In this chapter we will investigate what food has 
meant in the past for people and the ‘religious’ val-
ues that it still holds today. 

FOOD AND SOCIAL rITUALS 

All the fathers of the social sciences (from Marcel 
Mauss to George Simmel and Émile Durkheim) 
stressed that food is first and foremost a social 
fact: eating is an act that is almost never done in-
dividually, not only because it is done mostly in 
company, but because even when dining alone, the 
way we act always refers to culturally and socially 
shared habits and choices. Every meal is the result 
of behavior that has been layered over time, of 
sedimented habits passed from generation to gen-
eration. Commensality is one of the most typical 
manifestations of human sociality.

There are different ways, times, and places to dine, 
but each society has established shared rules and 
the table has become a social space that governs 
the relationship between the people seated around 
it: think of the link between the distribution of the 
chairs around a table (round or rectangular) and 
the social role of the occupants, or the order of the 
dishes or even the diversity of foods consumed by 
the diners. The table becomes a small represen-
tation of the order that regulates society and the 
ritual of the meal takes on a strong symbolic value. 
The dining table is the physical and metaphorical 
place of belonging or foreignness, membership or 
exclusion, and all sorts of relationships that ex-
ist between the members of a community, with-
in them, or among different communities on the 
outside. 
Food sharing does not just have a ritual impor-
tance. The food preferences of each individual 
community actually represent one of the strongest 
social bonds we have. “Historically, national cui-
sines have been remarkably stable and resistant to 
change, and this is the reason why an immigrant’s 
refrigerator is definitely the last place to look to 
identify signs of integration.”1

Bcfn
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One of the geographical areas that has pro-
duced sharing at the table is precisely the 
Mediterranean: not only is its diet a bal-

anced mix of foods but it is also, and above all, the 
result of cultural and participatory social choices. 
The Mediterranean is thus presented as a macro-ta-
ble, a cultural dining table, where the same ingredi-
ents appear in similar and different dishes and for 
plural cultures and religions. 
The Mediterranean diet promotes social interac-
tion, seeing as the basis of its social customs and 
holidays is the sharing of a meal; it also gave rise to 
a considerable body of knowledge, songs, maxims, 
tales, and legends, and is based on respect for the 
territory and biodiversity. It guarantees the preser-
vation and development of traditional activities and 

crafts linked to fishing and farming in the Mediter-
ranean communities, from Spain to Italy, Morocco, 
and Greece; Catholics, Sephardic and Ashkenazi 
Jews, Muslims, the Orthodox, and many others 
have produced and continue to produce dishes that 
are considered cultural and religious symbols. From 
the transmission of skills and knowledge of rituals, 
traditional gestures and celebrations to safeguard-
ing techniques that nevertheless are simultaneously 
open to other influences and innovation, the Medi-
terranean diet is crucial for the development of sus-
tainable and ‘culturally compatible’ practices.2

ThE vALUE OF 
MEDITErrANEITy

1 Pollan, 2006. 
2 UNESCO, 2010.

IDENTITy AND ThE CULTUrE 
OF FOOD 

Cuisine is the symbol of civilization and culture; 
food is configured as a decisive element of human 
identity and as one of the most effective instruments 
to communicate it. The reason why there is specific 
eating behavior in every culture and religion is that 
this allows us to maintain our status: foods take on 
symbolic, and social values, and are capable of func-
tioning as containers or carriers of identity. 
History teaches us that it is the differences and the 
meeting of different cultures that generate an iden-
tity, precisely because it is not static or already writ-
ten but changeable and constantly evolving. This is 
evident in the European Middle Ages when, com-
pared to the past, a substantially innovative food 
and gastronomy identity was shaped due to the in-
fluence of different cultures: that of the Roman and 
‘barbaric’ influence. The taste that one looks for on 
social occasions is a synthesis of historical and cul-
tural forms that led the populations’ food traditions 
to evolve in parallel with historical events. 
The complex symbolic universe that links foods to 
the effects they have on the body (hot and cold, wet 
and dry), or to the way in which they are consumed 
(cooked or raw), and eventually to their being good 
and ‘pure’ or bad and ‘impure’, is related to the fact 
that food is a link between nature and culture. It is 
humanly universal because it is necessary, yet it is 
deeply variable, diverse, and arbitrary. Every kind 
of cuisine, from simple to more complex, from the 
north to the south and from east to west, subtracts the 
foodstuff from its ‘natural destiny’ to integrate it into 
a system of cultural combinations. For the anthropol-
ogist Claude Lévi-Strauss, the relationship humans 
have with food is similar to their relationship with 
language. The human tongue makes sounds because 
it is naturally predisposed to do so, but the language, 
grammar rules, syllables, phonemes, words, abstract 
speeches, poetry, song, and the expression of a partic-
ular vision of the world are the result of some of the 
countless cultural combinations in which the sounds 
can be articulated. The same thing happens in cook-
ing: nutrition is the natural source of life, but the way 
in which people eat is entirely cultural.
Food culture is also formed and continues to be 

formed on the basis of environmental and climatic 
influences; it changes according to historical events 
and people, whose migrations have enriched it with 
new elements. It is these influences that change the 
taste of individuals through two-way influences, but 
which nevertheless do not erase the differences. In 
Europe there is still a complex geography of food 
habits that are constantly being intermingled, but 
which continue to have a strong identity: an ex-
ample of this is the consumption of beer and wine 
that, despite various influences, is still distributed 
in Europe around the center-north (beer) and the 
center-south (the wine). Although influenced by 
the standardization of consumption, local speci-
ficities therefore remain rooted in habits, perhaps 
especially at the popular level. It can be said that 
globalization has infused the discovery, or rather 
the rediscovery, of food identity with new mean-
ings, and that, in this context, the differences seem 
bound to increase rather than to disappear. Today 
we have a new model of consumption based on an 
identity that is not only changing but also multiple: 
global and local, ethnic and fusion cuisine can now 
coexist. Food models and practices are the meeting 
points of different cultures, the result of the circu-
lation of people, goods, techniques, and tastes from 
one part of the world to another. The livelier and 
more frequent the meetings and exchanges are – 
for example, in border areas – the richer and more 
interesting the food cultures (as well as cultures in 
general) are. 

ThE SyMBOLIC vALUE OF FOOD 
IN rELIgIOUS FAIThS

Many rituals, ceremonies, and religious celebra-
tions inevitably include the relationship with 
food. Precisely because it is a basic and universal 
element, food “is central to religion – as a symbol, 
the subject of prayer, as a sign of sharing and not 
sharing, and as an element of communion”.3 The 
symbolic value of food in the great religions can-
not be underestimated. 

3 Anderson, 2005.
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In Judaism a significant number of the 613 mitzvot 
(precepts) that guide the life of an observant Jew 
regards the food sphere and stems from important 
passages in the Old Testament. Most of these rules 
govern the consumption of meat, also because the 
prevailing interpretation of certain passages in the 
Bible leads us to believe that humanity was vegetar-
ian at first, and became carnivorous only later, and 
by divine authority.4

Many Jewish and Muslim scholars and experts 
worked during the seventeenth and eighteenth 
centuries to prove the existence of scientific foun-
dations as to why pork was forbidden in Islam and 
Judaism. It was thought that the reason for this ta-
boo was that pork, which could not be suitably pre-
served in certain climatic zones, was the vehicle of 
diseases or that the animal’s omnivorous diet made 
its meat difficult to digest. However, none of these 
reasons can really explain a prohibition that did not 
stem from ‘scientific’ reasons, but rather, from his-
torical and cultural ones. 
Besides the more famous case of pigs, there is no 
shortage of examples and they touch on the many 
various taboos concerning the meat of animals 
(from horses to cats, from dogs to snakes, and to 
cows, considered by Hindus as sacred, but not un-
clean), on fish without fins and without scales, on 
mollusks and crustaceans for the Jews, and certain 
foods at certain times of year, such as milk, eggs, 
and their derivatives for Orthodox Christians when 
they are preparing for Christmas and Easter. Ac-
cording to Jewish tradition, the act of eating teaches 
how to make continuous choices and verification, 
thus defining man’s relationship with nature, and 
complies profoundly with sacredness. In this vision, 
“diet becomes a ritual, a way of being and acting sa-
credly, an instrument of perfection; it is not just a 
way to survive and a biological necessity, but also a 
system of cultural affirmation.”5

In religious traditions, the rule is the separation 
between pure and impure. The idea of purity and 
impurity is deeply linked to that of contamination, 
and therefore the rites that each of us enact to avoid 
it: examples of these are the habit of washing one’s 
hands, maintaining a certain distance from strang-
ers, changing dishes between one course and anoth-
er, and emptying the garbage, as Italo Calvino wrote 

in La poubelle agréée (The Agreeable Trash Can) 
when he lived in Paris, between 1974 and 1976. 

ThE SACrALIzATION OF FOOD 
CONSUMPTION

The sacred nature of consumption is a real aspect 
in the field of consumer behavior studies, which in-
vestigate how goods, services, places, stores, brands, 
etc., possessing entirely profane and earthly charac-
teristics can become something sacred for consum-
ers, taking on characteristics that are typical of the 
sphere of the divine and the supernatural.6 So it is 
not really surprising that one of the most successful 
books on gluten-free nutrition that came out recent-
ly – The Gluten Lie and Other Myths about What You 
Eat (2015) – was written by a professor of religion 
at the James Madison University, Alan Levinovitz.
In recent years, diets seem to have undergone a 
progressive process of ‘sanctification’. Not only 
have they lost a merely functional value linked to 
food and the livelihood of individuals, charged with 
meaning, value, and symbolic aspects related to cul-
ture, ethnicity, individual identity, but they have be-
come actual ‘manifestations of the sacred’.
The rituals related to food, from the choice of food 
(what and why) to how and when to eat them, 
have become hierophanies.7 Thus, for most people 
dietary regimes are a totally earthly thing, and, in 
most cases, more than having to follow require-
ments, typical of a regime, they are limited to ob-
serving dietary habits. 

4 Di Segni, 1986.
5 Ivi.
6 Belk et al., 1989
7 From the ancient Greek hierós, ‘sacred’, and phainein, ‘to appear’, 
the term hierophany was introduced by the historian of religions Eli-
ade (1959) to precisely indicate the act by which the sacred manifests 
itself, something which recognizes a completely different order than 
the earthly one, a reality that does not belong to our world (Deane and 
Doty, 1965). Implicit in Eliade’s thought is the idea that the sacred 
does not manifest itself at all. A sacred stone continues to look like all 
other stones except for those willing to see a revelation of the sacred 
in it (Belk et al., 1989). The fact that the stone retains its physical and 
earthly characteristics does not mean that it is not a manifestation of 
the supernatural, but that its sacred nature appears to only a few ... the 
privileged, favored, and chosen. 

For others, however, especially those who have em-
braced a diet that could be called non-mainstream 
(low carb, grain free, gluten free, vegan, vegetarian, 
Paleo, Dukan, Atkins, etc.), the experience of their 
diet definitely connotes religious elements.
People who adopt a certain diet embark on a jour-
ney that has many of the characteristics of a real 
pilgrimage.8 In consumers’ stories,9 the path of their 
diet is often described as a road they have travelled 
down with sacrifice and effort, leading to a situation 
where they feel impure and unworthy of a progres-
sive state of well-being and happiness. The process 
of going from fat to thin, from sickness to health, or 
from ugly to beautiful, brings with it many of the 
values that are related to the processes of transfor-
mation, real rites of passage, from a profane and 
earthly dimension to a higher, transcendental one 
where physical, as well as spiritual, well-being is 
reached. And therefore in the liminal processes, sa-

credness does not manifest itself in an exclusively 
individual dimension, but is expressed in terms of 
sharing, fellowship, and support among many indi-
viduals who are simultaneously traveling along the 
same path.10 Diets are a kind of glue: a source of 
aggregation bringing together those who not only 
eat in the same way, but who also share the same 
ideals and the same beliefs which are manifested in 
a shared lifestyle and philosophy of life.

8 Turner and Turner, 1978. It is not uncommon to come across post-
ings like this on the Internet: “My Pilgrimage Through a Fad Diet”, 
available on http://www.fringesport.com/blogs/news/77713348-my-
pilgrimage-through-a-fad-diet .
9 Nosi and Rugnone, 2015.
10 Turner, 1974
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Diet Gurus: the creators of charismatic diets

A further element that suggests a process of the sa-
cralization of diets regards the people who popular-
ize them. In 2005, “Forbes” published a ranking of 
the most important American Diet Gurus11 which 
included, among others, Berry Sears (Zone diet), 
Arthur Agatston (South Beach diet), and Robert 
Atkins (Atkins Nutritional Approach). The creators 
of these diets are often considered to be geniuses, 
magicians, or saviors, and the sentiments expressed 
towards them are of profound gratitude, devotion, 
and love. Just as in religion, where there are indi-
viduals who are considered sacred – such as the 
deities, saints, prophets, and church ministers –, in 
the world of food, the creators of the most popular 

diets also achieve this status. They become charis-
matic leaders able to exert an influence over their 
followers, those who marry their ‘belief’ in addition 
to their diet, often turning them into real evange-
lists. People who are so involved and devoted to a 
food style from wahich they draw miraculous bene-
fits can feel compelled to proselytize and convince 
as many people as possible to abandon their eating 
habits and to ‘convert’.12 It is no coincidence that 
now, in the case of the Paleolithic diet, there are 
many blogs that offer tips on how to defend oneself 
from a ‘Paleo evangelist’ or make a quick getaway 
from a ‘Paleo conversation’.

TODAy’S FOOD TrENDS 

We have already mentioned some of the contem-
porary food trends: the relentless individualization 
of the meal, which leads to lunches and dinners in-
creasingly being eaten alone, and at the same time, 
doing other activities (eating in front of the computer 
screen, sending e-mails, etc.); the dynamics of food 
integration whereby other people’s sets of rules and 
habits are acquired, while simultaneously maintain-
ing the system of values of their cultural background 
(eating a pizza topped with kebab meat). More gen-
erally, there is an ongoing process of hybridization, of 
a pluralism that is conducive to the connection be-
tween elements of the original culture and the host 
culture and the emergence of new and more complex 
cultural configurations. Another trend is fasting, the 
lack of food not only for a physical purpose. Among 
the various circumstances of the absence of food for 
religious reasons (from prohibition to negation), fast-
ing is found in many traditions; here we are interest-
ed in emphasizing that in the third millennium, the 
most complete form of the absence of substance-food 
is, paradoxically, a condition of aggregation, which 
can lead to commensality practices. Thus in different 
cultures and societies, fasting is experienced together 
and not alone: people share, help and motivate one 
another, and together they wait for the time when 
their renunciation comes to an end.
The latest trend is paradoxically the reversal of the 
relationship between food and religion: religion not 
only influences and is embodied in food, but food 

itself becomes religion, taking on its sacred charac-
ter and the set of rules and taboos which, however, 
is self-based and free from religious reasons. Adher-
ence to dietary rules as if they were religious require-
ments, the social and cultural sanctions levied on 
some consumption that is considered improper or 
unethical, the sense of belonging of those who share 
a certain food life-style (“all those who” ... feel, above 
all, they are vegetarians or vegans, “those who” ... do 
not eat red meat, “those who” ... drink water with 
lemon every morning) are the consequences of a so-
ciety where the weakened traditional religious sense 
is expressed in new forms of practices and beliefs 
that create other social and cultural ties.

11 Lacey, 2005.
12 Miotto, 2016; Nosi and Rugnone, 2015.
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Balanced and healthy; ‘miraculous’; ethical, 
‘trendy’: there are so many kinds of diets. Be-
yond the motivations for adopting them, not 

all of them are advisable from a nutritional point of 
view, and in fact in some cases, the excessive imbal-
ance may even be harmful.
Let’s take a look at them together.13 

lacto-ovo vegetarian Diet
The lacto-ovo vegetarian diet is based on grains, 
vegetables, fruit, legumes, seeds, nuts, dairy prod-
ucts, and eggs. This model can reduce the risk of 
chronic diseases due to a low consumption of satu-
rated fat and cholesterol and higher intakes of phy-
tochemicals found in foods of plant origin.

flexitarian anD climatarian 
Diet
The flexitarian, or reducetarian, diet is a vegetari-
an diet that occasionally includes meat and/or fish. 
More than a diet, it is a community, a movement, in 
which one tends to eat fewer animal derivatives in 
general. The commonest reasons behind this choice 
is it’s health effects, concern for the environment, 
and the welfare of farm animals. The reasons vege-
tarians give for their choice include economic and 
ethical motivations, religious beliefs, and the inequi-
table distribution of food among the world’s popula-
tion. The cornerstone of the climatarian diet is envi-
ronmental protection and differs from the flexitarian 
diet for its consumption of white meat.14

DIETS AND FOOD 
TrENDS

vegan Diet
The vegan model prescribes the exclusion of eggs, 
dairy products, and sometimes honey, as well as 
other animal products. 
According to the Academy of Nutrition and Di-
etetics, appropriately planned vegetarian diets, 
including vegan diets, are healthful, nutritional-
ly adequate, and can contribute to the prevention 
and treatment of certain diseases only if they are 
planned appropriately. 

raW fooD Diet 
This diet consists mainly or exclusively of raw foods 
and food processed at temperatures below ap-
proximately 40°C. In most cases it is a vegan diet 
based on fruit, vegetables, nuts, and sprouted seeds, 
grains, and beans. In rare cases, unpasteurized dairy 
products and raw meat and fish are consumed. The 
theory at the basis of this diet is that heat degrades 
most of the vitamins, phytonutrients, and enzymes 
found in food. Eliminating high-calorie processed 
foods can result in weight loss; however, there is a 
risk of nutritional deficiencies and microbial con-
tamination of uncooked foods. 

macroBiotic Diet 
The macrobiotic diet is based largely on grains, 
legumes, and vegetables, whereas fruit, nuts, and 
seeds are used to a lesser extent. This is not real-
ly a purely vegetarian diet since it allows a limited 
amount of fish. Those who follow this dietary model 
attempt to balance the elements of yin and yang in 
food in order to improve the welfare of the person 
and to treat certain diseases. There is no scientific 
evidence to support these recommendations. 

gluten-free Diet
Gluten is a protein found in grains such as wheat, 
spelt, barley, rye, hulled wheat, and triticale, and in 
people with celiac disease and gluten sensitivity, it 
triggers an autoimmune reaction. For individuals 
suffering from these diseases, diet is an essential 
medical treatment. However, a growing number 
of people follow a gluten-free diet to lose weight 
or to have health benefits that are often unproven. 

Moreover, by choosing processed, packaged, glu-
ten-free food, one tends to consume more sugar, 
fat, and salt. 

paleo Diet
Those who follow this diet choose foods that can 
(or at least could) be hunted, fished, and gathered: 
meat, fish, shellfish, poultry, eggs, vegetables, roots, 
fruit, and berries. This diet excludes grains, dairy 
products, legumes, sugar, and salt. The elimination 
of high-calorie processed foods may be the expla-
nation of any weight loss. At the same time, the ex-
clusion of specific food groups such as grains and 
dairy products are not a guarantee for weight loss or 
improved health, and a balanced diet could lead to 
the same effect and would be easier to sustain. 

Detox Diet
Detox diets are varied, but they generally have a 
common denominator: a period of fasting followed 
by a strict diet of raw vegetables, fruit and fruit 
juices, and water. Some detox diets include the use 
of herbs and other supplements for the intestine. 
There is little scientific evidence regarding their 
ability to eliminate toxins from the body, whereas 
the kidneys and liver consistently and effectively 
carry out this function.

DuKan, atKins, soutH BeacH
Diets
Dukan, Atkins and South Beach are diets that are 
high in protein and low in carbohydrates. These are 
strict diets that provide for an initial exclusion of en-
tire food groups, and their gradual reintroduction. 
These restrictive eating patterns generally work in 
the short term but do not pay off in the long term, 
and can cause serious nutritional deficiencies. 

13 American Academy of Nutrition and Dietetics Position Papers http://
www.eatrightpro.org/resources/practice/position-and-practice-papers/
position-papers.
14 http://www.huffingtonpost.com/entry/climate-friendly-diet_
us_5682e446e4b0b958f65a9933
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Food phobias and the ‘demonization’ of food

Another factor that characterizes sacredness, which 
is highly visible in the current approach to diets, 
is the ambivalent reaction one has when dealing 
with divine power, which combines fascination 
and devotion with feelings of fear and repulsion, 
and this is known as kratophany.15 If one believes in 
the supreme Good, they implicitly admit that there 
is also Evil. While the events of Good are benevo-
lent, pious, holy, and pure, those of Evil are bad, 
diabolical, and impure. Therefore, from the obvi-
ous consideration that some foods are ‘good’ while 
others are ‘evil’, this leads to a real demonization of 
certain foods: for some people – even though they 
do not have celiac disease – it is gluten, for others, 
carbohydrates, and for others, only refined carbo-
hydrates, accused not only of being the cause of 
obesity, but also of causing physical injury and var-
ious diseases, including brain diseases. And all this 
happens in a crescendo of opposition between good 
and evil based on beliefs that seem to have more to 
do with faith, superstition, and taboos than with 
any scientific evidence.16 The opposition between 
what is pure and what is impure, between what is 
virtuous and what is contaminated, through a pro-
cess of objectification of good and bad in foods, is 
definitely another element that reinforces the idea 
of the sacralization of diets. This is why some diets 

are attributed with a real miraculous power, typical 
of the legends and mythological tales, such as the 
ability to heal or rejuvenate. At the same time, while 
recognizing the sacred in diets, and thus their kra-
tophanic power, one is instilled with fear. They feel 
guilty for straying, for giving in to the temptation to 
eat something that they should not have, and are 
ready to sacrifice themselves to recover that state of 
rigor and purity achieved before they had erred.17

That which is sacred has an influence on human be-
havior independently, and in fact often contrarily, 
of objective reasoning.18 The sacred is something 
absolute that, in order to be believed, does not need 
rational and logical arguments: it is based on mys-
tery and dogma. Religion is an act of faith. But if to-
day’s approach to a diet is similar to the way one ap-
proaches a belief and a philosophy of life, it would 
be appropriate to reflect on how to undertake com-
munication in this field and what the most effective 
persuasive arguments are. And it is quite clear that, 
if this is how things really are, science risks having 
only a marginal role.

15 Durkheim, 1975.
16 Levinovitz, 2015.
17 Nosi and Rugnone, 2015.
18 Callois, 1959.

High-protein, low-fat, sugar-free, gluten-free 
diets: people are looking for the their de-
sired foods, the eating style that will finally 

allow them to get into perfect shape. Most of the time, 
those seated at the table who choose a ‘reductionist’ 
approach only enter into a vicious cycle of fasting, 
sacrifices, relapses, and attempting other new diets.
The current enemy seems to be carbohydrates. Ac-
cording to a recent survey, 29% of Americans are 
trying to avoid their intake, and Italians are begin-
ning to follow suit. This negative attitude towards 
bread and pasta has been spreading for some years, 
so that in 2005 the physician and author Michael 
Greger gave it a name: carbophobia.
The driving force behind the fear of carbohydrates is 
a series of trendy books and diet programs, such as 
Wheat Belly or No Sugar No Grains, none of which 
are supported by a scientific background. Moreover, 
none of the researchers or articles published in the 
most accredited scientific journals supports the un-
derlying thesis of the carbophobic diets.
Where does this strange trend come from? Probably 
from so-called nutritionism, a term coined by Mi-
chael Pollan in his book The Omnivore’s Dilemma: the 
mania of judging the value of a diet not according to 
the food, but only with respect to their nutritional 

composition. The author also ponders on our dai-
ly difficulties in having to choose from an endless 
variety of foods in a social context that leads us 
further and further away from our own culture 
and tradition. So this is why we need shortcuts to 
choose what to put on our dinner table: categoriz-
ing them as ‘good’ or ‘bad’ is the simplest way. 
From a nutritional standpoint, diets that exclude 
carbohydrates are unbalanced, and are not sus-
tainable in the long term. If all carbohydrates were 
really bad for us, then the consumption of foods 
such as fruit, vegetables, and whole grains would 
also have to be reduced. And this would deprive 
the body not only of the energy it requires, but also 
of essential nutrients like vitamins and minerals.
In conclusion: no diet that is based on the elimi-
nation of a specific nutrient works, and to obses-
sively select only certain types of ‘good’ foods only 
makes sense if you want to lose weight quickly, 
with the near certainty of regaining it quickly, 
even with ‘interest’. Eating healthily and main-
taining a balanced relationship with food is a long, 
difficult path full of compromises, where there 
are no easy solutions, but the rewards in terms of 
health, longevity, and taste will no doubt be the 
best achievement. 

CArBOPhOBIA
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Orthorexia has been described by Steve 
Bratman as an obsession for a healthy 
diet. What could be wrong with wanting a 

healthy diet, considering that there are many pro-
fessionals working to promote proper eating hab-
its? But when the natural desire to improve one’s 
diet leads to a form of obsession, the consequences 
can be dangerous. Although it is not yet a clinical-
ly recognized disorder, orthorexia is spreading and 
gaining media attention. Unlike anorexia or buli-
mia, orthorexia is not characterized by the desire 
to be thin. The driving force is the desire for per-
fect health and a state of ‘purity’, which often finds a 
positive reinforcement within society.

The people who are affected by it start by choosing 
organic and whole foods, with specific nutritional 
characteristics. Then they go on to the complete ex-
clusion of ‘impure’ foods in an obsessive search for 
‘cleaner and cleaner’ foods until their restrictive be-
havior leads them to exclude almost all foods, which 
interferes with their quality of life. Orthorexic peo-
ple end up avoiding social situations for fear of not 
finding the foods allowed in their diet.
With the spread of nutritionism and food trends in 
fashion in affluent societies, the relationship with 
food is becoming less serene, leading to a loss of the 
classic reference points and pleasure that have tra-
ditionally been associated with the dinner table.

OrThOrEXIA: 
whEN EATINg 

hEALThILy BECOMES 
A DANgErOUS 

OBSESSION
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The BCFN Foundation is profoundly convinced that the adoption of sustainable diets and an improvement in the 

functioning of the food system will significantly contribute to achieving the sustainable development goals, especially 

in light of what emerged from the COP21, and it hopes that institutions and policy-makers at the national and inter-

national level consider nutrition as the key to a more sustainable economy. 

In particular they should: 

Given the importance of food for the welfare of people and the environment, the BCFN Foundation offers the follow-

ing reasons to induce people to adopt sustainable eating habits.

cREAtE nEtWoRkS 

Involve the operators of the entire food chain and the sectors that have a direct or indirect impact 

on eating habits in food programs, periodically monitoring and measuring the progress achieved: 

public institutions, manufacturers, farmers, households, distributors, restaurants and caterers, scho-

ols, and NGOs.

conSIDER thE DIffEREncES 

Include specific objectives, relying on adequate financial resources, that take into account the die-

tary habits and traditions of each country. Establish a combination of objectives and regulatory 

measures aimed at all those involved and which makes the implementation of social programs to 

promote a sustainable diet possible.

StARt WIth thE cItIES

Consider the commitment towards cities as a priority. That is where there is the greatest concen-

tration of unhealthy eating practices that cause waste, pollution, and malnutrition, and produce 

harmful effects that primarily affect the most vulnerable sections of the population. In an era when 

more than half the world’s population has left the countryside and the urbanization rate is the hi-

ghest in history, this is the only way to facilitate the transition to a more sustainable food system.

LEARn fRoM ExPERIEncE 

Avoid repeating past mistakes, and learn from the experience acquired through the programs 

and projects for the promotion of sustainable diets that have already been carried out in different 

countries. It is therefore necessary to set up an open database of the research and best practices 

to support governments and institutions responsible for making decisions and the actors who will 

have to implement them.

hEALthY EAtInG foR LIvInG BEttER AnD LonGER 

Prevention through nutrition is a priority for everyone. The moment a person decides what to eat, 

they become responsible for their own health. Obesity and other non-communicable diseases can 

be the result of improper lifestyles, due to the combination of an unbalanced diet and insufficient 

physical activity. Eating properly can lengthen and improve one’s life. 

If It’S GooD foR YoU, It IS ALSo GooD foR thE EnvIRonMEnt

A correct diet is more sustainable from an environmental point of view. Adopting balanced eating 

habits is not only a responsible choice for oneself, but it is also a form of respect towards others. 

There is all the necessary scientific evidence showing that a nutritionally correct diet can significantly 

reduce our impact on the planet. 

YoU cAn EAt hEALthILY WIthoUt SPEnDInG MoRE 

A proper, balanced diet does not necessarily cost more, but it requires a greater awareness of the 

correct combination, quantity, and frequency of consumption of foods in the food pyramid. There-

fore, the prerequisite of the sustainability – including economic – of a diet is that it spreads correct 

nutritional information and points to reviving the traditional local culinary culture.

InfoRM, EDUcAtE, ADDRESS 

Make sure everyone has fully understood the vital role the agricultural sector plays in sustainable 

development, by increasing their awareness of the great environmental impact of food, especially 

among young people. This requires developing ambitious and long term political programs that 

would lead families and schools to consider education on the proper use of food, without excess or 

waste, as one of the primary tools for ensuring the welfare of the younger generations. 

noW thAt YoU knoW, PASS thE WoRD on! 

Awareness is not enough. In order to get people to change their behavior, and counteract the cur-

rent trends, it is necessary to involve all the actors in the food system. For this purpose, it is necessary 

to foster collaboration by asking schools, companies, distributors, and the media to implement 

actions, services, and products inspired by the guidelines of a sustainable diet. Spreading this mate-

rial is also a contribution to raising awareness on these issues. 

It IS BEttER to USE YoUR hEAD At thE DInnER tABLE  

Food choices should always be the result of conscious decisions, based on scientific evidence 

and accredited expertise. Barring specific pathologies, there are no foods that are prohibited or 

miraculous: it is best to stay away from fads, even when they are promoted by the social media 

and showbiz personalities.

WHAT INSTITUTIONS CAN DO WHAT yOU CAN DO
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