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Evaluation-of:a Y. |
SUSTAINABILITY INDEX | ﬁm CYCLE"
pertaining tto a: typical.workday: (AssessmeNT
DIETARY vs TRANSPORT |

% Assembly

V Presentan overview of environmental loads due to
choicesof an individualconsumeradoptingthe Life Cydle
Assassmen(LC) methodology

V Offer to individual consumersthe possibilityto reflect
about how to fulfil our daily need, taking in
considerationalsothe planet andthe sustaimalility
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V Recent LCA studies showed that
environmental impacts associated to the
food are severelyhigh

/V High environmental damages come
fiom intemsive agricultuie and farmiimg
(massiveuse of pesticidesand chemical
fertilizers)) )

/\ V A report of the FAC (2006) has estimated
that modern farming appears as the first
contributor to GWP, producing the 1#74 of the
total amount while wansport by contrast
accountsjust for 5% ),
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V A large part of the Amazon forest has
been recently destroyed and used for
grazing

¢ V Intensive farming is also indirectly, linked to
malnuitioon, using cereals and food to feed
animals instead that the local population
directly (to produce ! ¢, of meat appr. 1>k of
cerealsare required) J
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Number of cars

Country every 100

persons
Greece 35,0
Denmark 35,3
Portugal 38,2
Ireland 38,5
Norway 42,6
Finland 43,5
Netherland 44 4
Sweden 45,9
Spain 46,9
Belgium - Luxembourg 47,2
France 49,8
Austria 50,3
UE 50,5
Great Britain 50,5
Switzerland 51,8
Germany 54,6
Iceland 57,8
Italy 59,2

( The table showsthe densityJ

of carsin Europe
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/V Studies by the American Rublic Transportation
Authority, (APTA) show that:public
transportatiom produces 95% less carbon
monoxide and nearly 50%!less carbonidioxide
and nitrogen oxide per passengernmile than.a
private vehicle does
VIn the year 2002,9.4/billion peopleitook trips
on public transit. They were 23.41hillions in 1946/

KI' he figure
shows the oil
consumption
per capita
(darker colors
represent more

consumption) /
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ConsumingNation population in| bbl/year per
2008 kbb/ay millions capita
United States 19,497 95 314 22.6
China 7,831.00 1345 2.1
Japan 4,784:85 127 13.7
India 2,962.00 1198 0.9
Russia 2,916:00 140 7.6
Germany 2,569.28 82 114
Brazil 2,485.00 193 4.7
Saudi‘Arabia (OPEQ  2,376:00 25 13
Canada 2,261.36 33 24.6 /
SouthKorea | 2,17491 48 16.4 V Percentage of.crude oil/foritransport
Mexico 2,128.46 109 7.1 577
France 1,986.26 62 11.6 PR ..
it TS = = V The transport percentage isstill divided
United Kingdom | 1,709:66 61 10.1 as.
ltaly 1,639.01 60 10 AAutomotive: 80%
7 | _ AAviatiom 13%
Thed tabl_? S?ovtvr? th;_a ;:onls5umpt|ons_of AShips 1:8%
cruae ol o e T1IrS] consumin “ .
. ! J ARail 1.4%
countries |
(Source US Energylnformation; Administration)/ (Source IEA-2002) /




1st World
Sustainability Forum

s oo
\% : manyworkersgo to work and eatsin a canteen
Vv - Fourdifferent menuswere proposed

Beef Menu: rice (1.0@), beefsteak (12@), carrots (15@), bread (509)
Poultry Menu: rice (10@), poultry (12@), carrots (15@), bread (50g)
Pork Menu: rice (1.0@), pork steak (12@), carrots (15@), bread (509)
Veg Menu: rice (10@), peas(12@), carrots (15@), bread (50g)

\Y - Different options were consideredon the basisof an European
average (bus, tram) and (passengercar, consideringboth petrol and

dieselfuelled car,and bicycle)
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1CED - Cumulative Energy Demand

It is referred to the energy use in the
entire life cycle of the process Results
are commonly divided between
renewable and non-renewable energy
sources

2 GWP - Global Warming Potential

It is caused by increase of atmospheric
temperature following the massive
increase of greenhouse gases such as
CO2 and water vapor which can absorb
the radiation infrared emitted from the
earth

3 0ODP z Ozone Layer Depletion

Ozone is the gasthat characterizesthe
stratosphere and its function is to shield
the Earth from ultraviolet rays of the
sun, CFCs affect the ozone molecules
and over time have created the well
known "Hole "

mpact indicators
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4 POCP - Photochemical Oxidation
Photochemical ozone production in the
troposphere, also known as summer
smog, is suspectedto damagevegetation
and material. High concentrations of
ozonearetoxic to humans.

5AP - Acidification Potential

It consistsin decreaseof the pH of lakes,
rivers, forests and soil: this leads to
serious consequencesfor humans and
environment. The main causes are
emissionsfrom fossil fuels combustion

6 EP z Eutrophication Potential

The massiveinjection of substancessuch
as phosphorus and nitrogen causes a
decreaseof oxygen content in soils and
surface water lakes. Effect is evident due
to the formation of supernumerary algae
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is a tool for analysing and
guantifying the environmental
consequencesof products (services) :
. Quantification
during ; from the S 1, (fromcradleto:
extraction of raw materials through = grave) of energy,
Qi materials, :
; . : : : > 1 :
industrial production, including the use o emissions and:
: : o : their potential :
# T : :
phase and the end-of-life disposal mpacts
Q:
2
Environmentalconsequencef production/use d‘é—»
systemsncluderesourceuseaswell asemissions v
harmfulto humanhealthand ecosystenquality
BN

.
. o
“, .
--------------------------------------------
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Structure of a LCA

STRUCTURE OF A LCA . This work aims to focalize its

attention to the final stage

(interpretation  of results),
proposing the evaluation of a
SUSTAINABILITY INDEX: the

environmental loads are
characterized by a simple

index that can be easily and

quickly understood by

decision makers and single

consumers
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Sustainability Index

Index Description Percentage
1 Very low impact 0% - 15%
2 Low impact 16%- 40%
3 Medium impact 41%- 60%
4 High impact 61%- 85%
5 Very high impact 86%- 100%

It has been assumedthat an impact achievingl or 2 asindex can be consideredas a
sustainability promoter, 3 represent the sufficiency while 4 or 5 do not promote
sustainability In this casethe indexeshave been assignedon the basisof the percent
valuesobtaineddividingeachimpactvalueby the highestone of the samecategory



Menu

beef menu
poultry menu
pork menu
veg menu
% beef menu
% poultry menu
% pork menu

% veg menu

Menus impacits

e
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 CED| GWP | __ODP | __POCP

MJ
17.75
11.21
10.83
9.39
100

63

61

53

kgCO ,eq

5.60
0.90
0.93
0.59
100
16
17
11

kgCFC-11eq

4.28 EO7
1.28 EO7
1.56 EO7
1.01 )7
100
30
37
24

kgC,H,eq
1.93 E03
4.90 04
5.73 E04
4.14 EO4
100
25
30
21

kgSO.eq
4.53 E02
6.90 E03
7.62 E03
2.58 E03

100

15

17

6

PO Zeq
4.58 EO02
3.57 EO3
4.54 03
1.49 EO3
100
8
10
3

Valuesof the singleimpacts associatedio seriesof fully balancedmenusthat can be
generallyprovidedby a canteen,aswell asthe impactpercentage
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Transport options impacts
-E_
option

MJ kgCO.eq kgCFC-11eq kgC,H ,eq kgSO.eq PO Zeq

r
(petrol)

SEESIEEEEEE 3142 1.82 2.14 EO7 2.95 EO3 493 E03 1.41 B3
pasffensgeelr 28 2883 1.65 2.07 EO7 1.65 EO3 477 EO3  1.50 EO3
Bus 16.78  1.04 1.52 ED7 1.54 EO3 6.07 E03  1.58 EO3
Tram 11.90 0.26 1.96 EO8 1.73 D3 1.10 3 6.23 E04
Bicycle 0 0 0 0 0 0
% passenger car
(petrol 100 100 100 100 81 89
% passenger car
i 92 91 97 56 79 95
% bus 53 57 71 52 100 100
06 tram 38 14 9 59 18 39
% bicycle 0 0 0 0 0 0

Impact valuesand impact percentagesof the proposedtransport options referred to a
travel route of 10 km.
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Results - Menus

_ Menu |Average| CED | GWP | ODP__| POCP | AP | EP _
500 5
200 4
217 4

3

VELREIEGET

TheaboveTablepresentsthe sustainability indexesrelated to the fully-balancedmenusof
the canteen

R N N O
N DN N O
N DN N O

5 )
1 1
2 1
1 1

Vthe beefmenucanbe totally rejectedaspromoter of sustainability

Vthe vegetarianmenurepresentsthe bestavailableoption for the environmentwith a
averagemarkof 1.67

V betweenthese two options there are the alternativespresentingpork or poultry in
the menus,with sustainabilityindex valuesaround 2, that in the presentwork are still
consideredoromotersof sustainability
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Results — Transport options

Transport option  |Average| CED | GWP | ODP_| POCP
passenger car (petrol) 5.00 5 5

passenger car (diesel) RNy

us 3.83
Tram 1.83

Bicycle 1.00

~ N W Ol

)
3
1
1

R = B~ 01 O
R W W w O
R N o1~ O
R N 01 o1 O

TheaboveTablereports the sustainabilitymarksrelated to the transport options considered
by this study:
Vthe private fuelled-options (petrol and diesel car) can be rejected as promoter of
sustainability
Vthe publicoptionsrepresenta more ecofriendly alternative
Vin particularthe tram representsa preferableoption in comparisono the bus
Vthe bicycleisthe bestoption everandits promotionin the town canbe a very effective
solutionto sustainthe environmentalprotection.
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Results — Transport options

passenger car (petrol) 5.00
passenger car (diesel) 4.75
4.42

Tram 3.42

Bicycle 3.00

3.50
3.25
2.92
1.92
1.50

3.58
3.33
3.00
2.00
1.58

beef menu | poultry menu | pork menu veg menu

3.33
3.08
2.75
1.75
1.33

The above Table shows the sustainablebehavioursof a hypothetical worker, combining

menusand meansof transportation

Vthe choiceof the beefat lunch neverimpliesa sustainablebehaviourand only when
supportedby the useof the bicycleachievedhe sufficiency
V avegetarianworker promotesthe sustainabilityand,in particularwhen usedtogether
with the bicycle producesa verylow impact
V betweenthesetwo dietary options,there are the menushavingon poultry and pork,

that when combinedwith publictransport or with the bicyclerepresentsa sustainable
option, while when they are associatedto a private car do not constitute a virtuous

behaviour

L
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The study proposed evaluates the sustainability of
daily habits of individual workers taking into account
dietary and transportation, assessing a

that resumes the results of a LCA analysis




