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S HEALTHY EATING, HEALTHY 

Water Footprint Pyramid

BARILLA CENTER FOR 
FOOD AND NUTRITION 

DECIDED TO RE-PROPOSE THE TRADITIONAL FOOD PYRAMID MODEL, WHICH WAS 
ELABORATED AND UPDATED TO INTEGRATE THE LATEST FINDINGS ON NUTRITION 

RESEARCH, COMBINED WITH THE IMPACT OF FOOD ON THE ENVIRONMENT.

IN ORDER TO PROVIDE A CLEAR, 
COMPLETE AND EFFECTIVE 
COMUNICATION TOOL, ONLY 
THE ECOLOGICAL FOOTPRINT 
HAS BEEN USED AS REFERENCE 
INDEX FOR CREATING THE 
ENVIRONMENTAL PYRAMID.

SWEET

MEAT

CHESE

CEREALS

FRUIT

VEGETABLES

ENVIRONMENTAL PYRAMID

NUTRIONAL PYRAMID

THE ENVIRONMENTAL VALUES WERE OVERLAPPED IN DECREASING ORDER
 TO OBTAIN AN UPSIDE-DOWN ENVIRONMENTAL PYRAMID THAT RE-PRO-

POSED THE SAME SUCCESION OF FOOD. SUCH ELABORATION WAS CALLED 
THE “DOUBLE PYRAMID”.

ALL DATA ABOUT ENVIRONMENTAL IMPACTS OF FOOD USED IN DOUBLE PYRAMID 
CONSTRUCTION ARE PUBLIC.

IN 2011 BCFN PUBLISHED THE SECOND EDITION OF THE DOUBLE PYRAMID.
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ECOLOGICAL FOOTPRINT
NUTRIONAL PYRAMID ENVIRONMENTAL PYRAMID

MAN HAS LONG BEEN AWARE THAT CORRECT NUTRITION IS ESSENTIAL TO HEALTH. DEVELOPMENT AND MODERNIZATION HAVE MADE AVAILABLE TO AN INCREASING NUMBER OF PEOPLE A VARIED AND ABUNDANT SUPPLY OF FOODS. WITHOUT A PROPER 
CULTURAL FOUNDATION OR CLEAR NUTRITIONAL GUIDELINES THAT CAN BE APPLIED AND EASILY FOLLOWED ON A DAILY BASIS, INDIVIDUALS RISK FOLLOWING UNBALANCED – IF NOT ACTUALLY INCORRECT – EATING HABITS.

FOR THE FIRST TIME IN 2010 AND THEN IN 2011 WITH AN UP-DATED EDITION, THE BARILLA CENTER FOR FOOD & NUTRITION  OFFERED THE WELL-KNOWN FOOD PYRAMID IN A DOUBLE VERSION, POSITIONING FOODS NOT ONLY FOLLOWING THE CRITERIA 
NUTRITIONAL SCIENCE HAS LONG RECOMMENDED ON THE BASIS OF THEIR POSITIVE IMPACT ON HEALTH, BUT ALSO IN TERMS OF THEIR IMPACT ON THE ENVIRONMENT.

FROM THE “DOUBLE PYRAMID” IT CAN BE SEEN THAT THOSE FOODS WITH HIGHER RECOMMENDED CONSUMPTION LEVELS, ARE ALSO THOSE WITH LOWER ENVIRONMENTAL IMPACT. CONTRARILY, THOSE FOODS WITH LOWER RECOMMENDED CONSUMPTION 
LEVELS ARE ALSO THOSE WITH HIGHER ENVIRONMENTAL IMPACT. IN OTHER WORDS, IN A UNIFIED MODEL, IT IS CLEAR THE CONNECTION BETWEEN TWO DIFFERENT BUT HIGHLY-RELEVANT GOALS: HEALTH AND ENVIRONMENTAL PROTECTION.

Recommended 
consumption

Environmental 
Nutrition Pyramid

Environmental 
Nutrition Pyramid

Environmental 
Impact
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HOW MUCH WATER DO WE EAT?
Water Footprint Pyramid

“BARILLA CENTER FOR FOOD AND NUTRITION”

ADOPTING MEDITERRANEAN 
DIET IS HEALTHY FOR YOU AND 
GOOD FOR THE ENVIRONMENT

POPULATION INCREASE, CLIMATE CHANGE, UNREGULATED USE AND WASTE
HAVE LED US TO ASK OURSELVES IF WE WILL HAVE SUFFICIENT FRESHWATER 

IN THE FUTURE FOR EATING, DRINKING, FARMING AND MANUFACTURING.

CHOOSING THE DAILY VEGETARIAN MENU ALLOWS YOU TO REDUCE OF 1/3 
THE WATER FOOTPRINT RELATED TO THE FOOD YOU EAT, ALTHOUGH BOTH 

MENU ARE BALANCED FROM A NUTRITIONAL POINT OF VIEW.

FOOD BEVERAGE

BARILLA CENTER FOR 
FOOD AND NUTRITION 

HAS PUBLISHED TWO WATER FOOTPRINT PYRAMIDS MEASURING THE 
AMOUNT OF WATER REQUIRED TO PRODUCE FOOD AND BEVERAGES.

BARILLA CENTER FOR FOOD AND NUTRITION ALSO SUGGESTED

BEHAVIOURS AIMED AT A SUSTAINABLE WATER CONSUMPTION 
ALSO FROM NUTRITIONAL POINT OF VIEW, SINCE EATING 

HABITS AFFECTED EVERYONE’S WATER FOOTPRINT.
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THE CONSUMPTION OF 
VIRTUAL WATER DAILY TO 
FEED ONESELF RANGES 
FROM ABOUT 1500-2600 
LITERS IN THE CASE OF 
A VEGETARIAN DIET TO 
ABOUT 4000-5400 LITERS 
IN THE CASE OF A MEAT-
RICH DIET.

I 
t is generally accepted that there is a drastic need today for the improvement of 
water use, especially in agriculture, and for limiting waste.
According to the study, Water for Food, Water for Life: A Comprehensive Assessment of 

Water Management in Agriculture,11 long-term maintenance of the current practices of 
the production and consumption of food will determine severe food crises in di erent 
parts of the world.
Therefore, we can start with the food, taking into account that an individual uses an 
average of two to e gallons of water per day for drinking, while the consumption of 
virtual water daily to feed oneself ranges from about 1500-2600 liters in the case of a 
vegetarian diet to about 4000-5400 liters in the case of a meat-rich diet.12

From the above, it is evident that eating habits, in addition to nutritional e ects of 
nature, also involve signi cant environmenta ects.
To understand the erences, two daily menus have been prepared, both balanced 
from a nutritional standpoint, and their impact in terms of water consumption have 
been calculated.
The rst daily menu includes a diet rich in vegetable protein and low in animal fat; 
instead, the second is based on a consumption, albeit modest, of red meat.

 

THE IMPACT OF DIETARY 
HABITS ON THE CONSUMPTION 
OF WATER

3.5

Breakfast

1 Portion of fruit 
(200g)
4 Bread rusks

Snack

1 Small container 
of low-fat yogurt 
1 Fruit

Snack

1 Small container 
of low-fat yogurt
1 Packet of 
unsalted crackers

Dinner

1 Cream of vegetable 
soup – steamed green beans 
(200g) and potatoes (400g) 
with grated parmesan cheese

Lunch

1 Portion of Caserecce
1 Portion of squash 
and leek quiche

PROTEINS

14%

152
LITERS

185
LITERS

300
LITERS

115
LITERS

780
LITERS

FATS

30%
CARBOHYDRATE

56%

“VEGETARIAN” MENU

TOTAL
K CALORIES

LITERS OF 
WATER 
CONSUMPTION 

2030
1530

Figure 3.12. “Vegetarian” Menu

Source: Barilla Center for Food and Nutrition, 2011
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By comparing the impact in terms of the water footprint of the two menus proposed, it is 
clear that the inclusion, however modest, of livestock products in the menu such as milk and 
meat results in an increase of about three times the consumption of water resources.  
Milk and meat, in fact, have a greater virtual water content than cultivated products such 
as fruits and vegetables due to the significant consumption of agricultural products used to 
feed farm animals in order to turn them into food resources, resulting in a less “sustainable” 
menu, characterized by the elevated presence of livestock products.
The following figure shows the water footprint of some courses.

THE INCLUSION OF 
LIVESTOCK PRODUCTS 

RESULTS IN AN 
INCREASE OF ABOUT 

THREE TIMES THE 
CONSUMPTION OF 

WATER RESOURCES. 

Breakfast

1 Cup of low-fat milk
4 Cookies

Snack

1 Portion of fruit 
(200g)

Snack

1 Container 
of low-fat yogurt 

Dinner

1 Portion of pasta with peas
1 Grilled beef-steak (150 g)
1 Slice of loaf 

Lunch

1 Slice of pizza 
Margherita mixed 
Green salad

PROTEINS

15%

183
LITERS

120
LITERS

1325
LITERS

125
LITERS

2550
LITERS

FATS

25%
CARBOHYDRATE

60%

MEAT MENU

TOTAL
K CALORIES

LITERS OF 
WATER 
CONSUMPTION 

2140
4300

Figure 3.13 . Menu with more meat 

ON THE OTHER HAND, DAILY 
WATER CONSUMPTION 

IN A “VEGETARIAN” DIET IS 
“JUST” 1,500-2,600 LITRES.

IN A MEAT-RICH DIET, EACH 
INDIVIDUAL CONSUMES 

DAILY 4,000-5,000 LITRES OF 
WATER. 

MEAT-RICH DIET VEGETARIAN DIET

THE BARILLA CENTER FOR FOOD & NUTRITION (BCFN) COLLECTED ALL AVAILABLE AND PUBLIC WATER FOOTPRINT DATA ABOUT FOOD TAKEN INTO ACCOUNT IN THE CLASSIC NUTRITIONAL PYRAMID; THESE VALUE WERE OVERLAPPED IN DESCENDING ORDER 
TO OBTAIN AN UPSIDE-DOWN PYRAMID THAT RE-PROPOSES THE SAME SUCCESSION OF FOODS PRESENTED IN THE FOOD PYRAMID. SUCH ELABORATION HAS BEEN CALLED “WATER FOOTPRINT OF THE FOOD PYRAMID”. BCFN ALSO COLLECTED WATER 
FOOTPRINT AVAILABLE DATA ABOUT BEVERAGES AND THE RELATIVE PYRAMID HAS BEEN CONSTRUCTED. THE EVIDENCE OF TRUE INTEREST THAT EMERGES FROM THESE THEME IS TO DEMONSTRATE THAT FOLLOWING THE MEDITERRANEAN DIET PUT 

FORWARD BY THE TRADITIONAL FOOD-NUTRITION PYRAMID NOT ONLY LEADS TO AN IMPROVEMENT IN QUALITY OF LIFE BUT ALSO YIELDS A DECISIVELY LOWER IMPACT, EXPRESSED AS WATER FOOTPRINT, ON THE ENVIRONMENT.
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SUSTAINABILITY ASSESSMENT 
FOR DURUM WHEAT CULTIVATION

SINCE IT HAS BEEN DEMONSTRATED THAT THE AGRICULTURAL PHASE IS THE ONE 
THAT MOST CONTRIBUTES TO THE ENVIRONMENTAL IMPACT OF PASTA, BARILLA 
HAS UNDERTAKEN A STUDY AIMED TO IMPROVE THE SUSTAINABILITY OF DURUM  

WHEAT CULTIVATION.

AGRONOMIC AND ECONIMIC STUDIES WERE INTEGRATED IN THE 
CALCULATION, CONDUCTED WITH THE LIFE CYCLE ASSESSMENT 

METHODOLOGY, OF CARBON, WATER AND ECOLOGICAL FOOTPRINTS.

THE STUDY DEMONSTRATED THAT FARMERS COULD SIGNIFICANTLY REDUCE 
CARBON EMISSION AND OTHER ENVIRONMENTAL IMPACTS RELATED TO THE 

CULTIVATION WITHOUT COMPROMISING QUALITY AND INCOME.
IT’S NECESSARY FOR THEM TO CHOOSE CROP ROTATIONS ADEQUATE TO THE 

REGION, TO USE FERTILIZERS IN RELATION TO THE NEEDS OF ROTATION, TO BE 
TIMELY IN THE WEEDS AND PESTS MANAGEMENT. 

THE QUALITATIVE RESULTS WERE TAKEN INTO CONSIDERATION FOR THE PREPARATION OF A 
HANDBOOK WITH GUIDELINES FOR THE FARMERS TO IMPROVE SUSTAINABILITY OF DURUM 
WHEAT PRODUCTION. THESE INDICATIONS WILL BE FURTHER TESTED THROUGH MORE EXTEN-
SIVE IN-FIELD EXPERIMENTATIONS. THE PROJECT IS BEING EXTENDED TO OTHER COUNTRIES 
AND TO SOFT WHEAT AND RYE PRODUCTION.

HANDBOOK

Barilla G.R Fratelli SPA 
Horta S.r.l.
Life Cycle Engineering

THE INDICATORS:
CARBON FOOTPRINT: REPRESENTS THE 
TOTAL AMOUNT OF GHG (GREENHOUSE 
GASES) EMITTED IN THE LIFE CYCLE

GROSS REVENUE: REPRESENTS THE DIF-
FERENCE BETWEEN THE GMP (GROSS 
MARKETABLE PRODUCTION) AND THE 
COST OF PRODUCTION OF THE CROPS.

NITROGEN USE EFFICIENCY (NUE): REPRE-
SENTS THE AMOUNT OF GRAIN PRODUCED 
PER UNIT OF NITROGEN DISTRIBUTED ON 
THE CROP OF DURUM WHEAT.

DON RISK: EXPRESSES THE RISK OF CON-
TAMINATION OF GRAIN BY DEOXYNIVALE-
NOL (DON), A DANGEROUS MYCOTOXIN 
THAT IS DEVELOPED BY A GROUP OF PATH-
OGENIC FUNGI (FUSARIUM SPP.) THAT AT-
TACK DURUM WHEAT.
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