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CONTEXT AND BACKGROUND

* Olive growing ecologically, economically, and socially identifies the Mediterranean
rural regions and represents a significant development opportunity.

* Europe concentrates approximately 70% of the world’s olive oil production. Tunisia
and Morocco contribute 10% of world production. In total, 7.7 million hectares are
accounted for in the Mediterranean basin. Cultivation of the olive tree is the
backbone of socio-economic and cultural life of many regions of the Mediterranean
Basin.

-

* However, high production costs, yields variability, climate change and low market
prices of olive oil are critical aspects. The intensification of olive production
processes has tried to solve these problems, on but it resulted in oversimplified
landscapes with low-nature-value.
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ECOLOGICAL AND SOCIO-ECONOMIC ISSUES
LINKED TO OLIVE GROWING

Ecological and socioeconomic issues: erosion and loss of
soil fertility - biodiversity loss and landscape
degradation - water overexploitation - air, water and
soil pollution / health risk exposure - working conditions

- costs management

X CONVEGNO DELLASSOCIAZIONE RETE ITALIANA LCA ANNA IRENE DE LUCA - DEPARTMENT OF AGRICULTURE (AGRARIA), MEDITERRANEAN UNIVERSITY OF REGGIO CALABRIA (ITALY) 3



AGROE
PRA

OGICAL
ES

...preserving the environment, as well as the agricultural ecosystems, meeting
consumers’ needs, paying attention to workers’ wellbeing and other social issues,
by adapting or modifying managerial and organizational features is the real
challenge for current agri-food productions

...balancing profitability while reducing environmental impacts is of utmost
importance, and it requires suitable tools for farmers to organize and manage
their business to reach these purposes
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Scale of application of
agroecological practice

Management of landscape

scale trees,
Intercropping and relay intercropping,
Crop choice and rotations,
Cultivar choice

Tillage

Crop
Field management fertilisation
Direct seeding into Split fertilisation
scale living cover crops or P ’

Organic fertilisation,

mulch, Biofertilizer

educed tillage

Source: Wezel et al. 2013
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Natural pesticides,
Biological pest control,
Allelopathic plants

What new paths for assessing
the implications of agroecology

Landscape elements . .
scale Integration of semi-natural landscape as COmprehenswelY as p05$|b|e?
elements at field, farm, and
landscape scales
...despite a wide assortment of
epeib Weed, pest, and e 4 e . efe e
Cropping distribution, and di,siasé exist in scientific literature and
svstem temporal succession, .
y Agroforestry with timber, fruit, or nut management feChnICGI reporTS (MO'”ef et CII,

2020), some scholars glimpse «
lack of approaches to combine
different
sustainability, to clarify economic

perspectives on

Crop
irrigation
Drip irrigation

and social aspects (D’Annolfo et
al, 2017; Landert et al, 2020)
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Co-funded by the Call: Section 1 - Farming Systems 2018

Horizon 2020 Framework Topic 2: Improving the sustainability of Mediterranean agro-
Programme of the European Union
ecosystems

Concept of SUSTAINOLIVE Novel approa
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IN THE MEDITERRANEAN AREA

USTAINability

i of OLI editerranean
Spontaneous cover crops Resgarchers Agricultural
promotes Seeded (legumes, creales, 8 Extension
@ cruiciferous..) cover crops 4
Livestock 'F’g‘,}*g 89
Soil application of tree pruning
promotes
Local avaliable resource Fiasaed diversity sty
and rationale use ol & \
exiamal Inputs
C & e
"y Sestainable lschnological (W Planned /
AGRO-ECOLOGY solulions (STSs) natural landscaps

CONCEPTS

Diversity of olive oil cultivation

Rainfed low-density in slope and diverse
landscape.
@

b

Irrigated high-density zero slope low
diverse landscape.

Carrent 5 o Lostof nalural
managament " reguiation
©

Soll Poor soll
arosion nuttieni retention
and cossarvalion

High cost of
Iartilizers and
harbicides
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* Project coordination and
administration
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* Technologies for the recovery of
WP4 olive oil mill by-products

ss€ > 1ationy
WP5 - Assessment of life cycles and P4 ' s for the recove ofr }fnﬁﬂ'cagion,
socio-economic aspects W : P . . demonstration

and training

WP6 + Participation platform B 1 4 ; | : | Participation
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EXAMPLES OF SUSTAINABLE TECHNOLOGICAL SOLUTIONS (STS):
- spontaneous or seeded temporary green covers; - livestock integration; - pruning trees and
destination of pruning waste; - organic fertilization; - landscape diversity; - sustainable
use of water
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WP5 — Assessment of Life Cycle and Socio-Economic Aspects

Task 5.1 Data collection and inventories (M18-M30)

. . ) Task 5.5 Social Life Cycle
Task 5.3 Life Cycle Assessment  Task 5.4 Life Cycle Costing Assessment (sLCA) of

Task 5.2 Social :
(LCA) of STSs and non-STSs (LCC) analysis of STSs and STSs and non-STSs farms

Agrarian Metabolism

of STSs and non-STSs f?rms L eva!uate non-5TSs furms to evaluate to analyse implications for
olive farms environmental impacts economic performances human well-beina and
(M30-M438) (M30-M48) (M30-M46) social aspects
‘ J (M30-M46)
T T AN e T T T T TN e e e e
I SAM SU.STdInGbIh'I‘y : ( LCA sustainability indicators: :|{ LCC sustainability indicators: : fmmmmm - _l _________ N
: indicators: : 3 ILCA,, ILCA, , ILCA,, etc. /II\ ILCC,, ILCC,, ILCC,, etc. ,' 1 sLCA sustainability indicators: :
! D . IsLCA,IsLCA,, IsLCA,, etc. |
I
fo |

n 1
AGRARIA ‘

Task 5.6 Multi Criteria Decision Analysis (MCDA) to integrate results (M28-M48)
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Qualitative and quantitative data collection about

Task 5.1 Data collection
and inventories

production processes of STSs, and non-STSs olive farms;
inputs and outputs data will be collected directly from
results of previous WPs (WP2 and Wp3, but also WP4, if

All data necessary to perform the
assessment methodologies, that will
be the object of the other tasks

Interviews will also provide qualitative
information about farm contexts,
organisational aspects, working

environment, typology of employment,

and information of STSs and non-STSs
olive farms.
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that’s the case)

il WEDD

Primary sources

. .1 . ) Secondary sources
direct or indirect interviews; - . .

. i . Statistics, official reports,
questionnaries/ technical ccientific literature
survey

With involvement of all partner who
implement the STSs identified for
sustainability analysis
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This project is part of the PRIMA programme supported by the European Union

assessment of the STSs

QUESTIONNAIRE FOR LIFE CYCLE AND
SOCIAL AGRARIAN METABOLISM SURVEYS

WORK PACKAGE . '
Dear participant,
SUSTAINOLIVE is an international scientific project involving researchers and organisations from many Mediterranean countries. It is aimed at improving the
sustainability of the olive oil sector, through the implementation and promotion of a set of innovative sustainable management solutions, based on agro-ecological
. . . concepts, as well as in the exchange of knowledge and participation of multiple associates and end users.
Socio-economic and Life-Cycle assessment of the STSs The purpose of the present interview is to gathGer all suitable and relevant data to assess the sustainability of current farming systems, compared with sustainable
i . . % technological innovations. The assessment methodologies that will be applied are Life Cycle Assessment (LCA), Life Cycle Costing LCC), Social Life Cvcle Assessment
LESA s eollecton = Qusstiomire formion STSS .o grave (SLCA) and Life Cycle Sustainability Assessment (LCSA) to assess all the impacts generated from cradle to grave. Furthermore, the Social Agrarian Metabolism
(SAM) will assess the exchange of energy, materials, and information that agroecosystems perform with their socio-ecological environment.
LEADER - UNIRC / UPO The survey will take approximatively 30 minutes to be conducted.
Your personal data will be used only for scientific research purposes by the universities and organisations involved in the project SUSTAINOLIVE. We will always
make sure that any sharing of collected data is done in compliance with international data protection laws, and under terms that protect your privacy and the
confidentiality of your data. For further information about the project, please visit hitps.//sustainolive.ei/.
The questionnaire is composed by four sections:
- Section A, about general data of the farm and olive grove (8 paragraphs of questions)
ORATION (HONEY AN T - Section B, about agro-economic data (14 paragraphs of questions)
ENERGY - Section C, about agro-ecological data (3 paragraphs of questions)
siomass - Section D, about livestock associated to olive growing.

FROM SOCIETY
TO OLIVE GROVE

FROM OLIVE
GROVE TO SOCIETY For this survey, the respondent should be a technical consultant/agronomist of the company, or the owner or the manager of the business.

Farm identification from WP2 database (to be completed by the interviewer) STS [] Non STS [ ]
Farm ID

Farm Name

Plot #
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Task 5.2 — Implementation of Social Agrarian Metabolism (SAM)

Social Metabolism refers to the set of theories and
methodological tools that allow analyzing a society’s
biophysical behavior

SAM recalls the concept of
“biophysical accounting” to
measure the mutual
dependences incurred during
the interaction between
nature and society by
measuring biophysical fund-

“... metabolism between man and nature
as mediated by the labour process”

flow integrated and

[ J [ J L] @ 1 I I i I
reproductive to identify the Economics, Entropy Social Metabolism is the way in which
an t e . . . .
optimal configuration of land Environment_ human societies organize their exchanges of

o o Nicholas Georgescu-Roegen o . .
uses, livestock densities, and e ener and materials with their natural

other elements environment with the purpose of reversing

the entropic process they are subject to, like

characterizing agrarian
all living beings.

systems.
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Task 5.2 — Implementation of Social Agrarian Metabolism (SAM)

SAM = exchange of energy, Agroecosystems =  manipulated and

‘ artificialized by human beings in order to
agroecosystems perform with their capture and convert solar energy into
socio-ecological environment. different forms of biomass

materials and information that

Agrarian
( Agroecosystem 1 ( SOCIety 1 Biomass Flows L —

(
A (Agricultural Sector) = Monstaviow [y
= External Inputs — .
Crops ( . piale
Ecosystem | Human work crops Nl
' 4 (grain, fruits...) ffSSaes Food Agrarian
Blvclph\/sxcal funds Y T ; Inputs :
SR 5 Technical
. Work | h Means of
Animal or Clot Ing Production
Machinery |
1 1 Agricultural
Seeds Fuel Population
7
4 |
seedlings e )
' ' Medicine
= Ivestoc!
Phytosanitary Self-consumption
PR—
products
| Market
Fertilisation [ Reused Biomass (Export)
(Manure,
9 chemicals...) 5 & Unharvested Biomass
- A
| Net Primary
I Productivity

Socialized Biomass
Source: Gonzdlez de Molina et al. (2020).
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Task 5.2 — Implementation of Social Agrarian Metabolism (SAM)

EROI

Agroecological “Energy Return On Investment”

- EROIs
‘ > LEGEND
UhB AB NPPact NPPact: actual Net Primary Production
TIC: total input consumed = RuB + UhB + El
TIC TIC TIC RuB: Reused biomass is the phytomass that is
Biodiversity Woodening Productivity intentionally restored to the agroecosystem.
Estimates the extent Estimates whether Estimates the real UhB: Unharvested biomass is the phytomass that is
to which energy the energy add?d to productive restored to the agroecosystem by abandonment.
invested in the the_ system s capacity of the El: External inputs such as fertilizers, pesticides,
agroecosystem con'.crlbutlng to th.e agroecosystem  mqgchinery, feed, human labor and everything that
contributes to storing of energy in .. ]

. originates outside the agroecosystem.

sustaining food the system . /
chains of AB: Accumulated Biomass refers to the portion of

heterotrophic species phytomass that accumulates annually in the aerial
structure and in the roots of perennial species, i.e.,
forest trees, woody crops, and shrubs.
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Task 5.3 — LCA

Unproductive stage (1°-6™ year) < < Planting stage (year 0)

Y,
N

Machines
Constructions
Shed Constructions

Fuel Production

Herbicides
Productions
Fertilisers
Production

ai

Tillage Operation
Herbicides
Distribution
Fertilisers
Distribution

Pesticides
Distribution

)

Pesticides
Productions

Plant Production

Well Excavation

Electricity
Production

E

PIantTransport)—{ Plantation }

Water Distribution

Fuel
Consumption

Water
Consumption

_ Planting
installation

Machines
Constructions

Shed
Constructions

Fuel Production

Herbicides
Productions

Pesticides
Productions

Well Excavation

Electricity
Production

J00000R

Pruning
Tillage Operation
Herbicides
Distribution
Fertilisers
Distribution

Harvesting

it

Supplemental
water Distribution

Fuel
Consumption

Consumption
Fuel
Consumption

<

Constant (19™-55" year) &
year) production stages

18 e,

Decreasing (56

Increasing (7™

End of life stage (60" year(

Reto Trationar L

Machines
Constructions

Pruning

Fuel Production

Y

Con?trr]t?gtions }{Tillage Operation}

Herbicides Fuel
Distribution Consumption

Herbicides
Productions

Pesticides
Productions

Fertilisers
Distribution

Harvesting

I

Well Excavation

Electricity
Production

Machines
Constructions

Shed
Constructions
Fuel Production

Herbicides
Productions

Supplemental
water Distribution

)

Tillage operation

Water
Consumption
Fuel
Consumption

Herbicides
Distribution

Farming

Selling
and

consuming
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From lofrida et al., New Medit (2020).
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Y YEARS YEARS YEAR
0 from 1" to 6" from 7" to 18" from 19" to 55* from 56" to 60" 60
SR MATERIALS AND DISPOSAL
DESIGN COST INV'I:.:SO'IS'N-:ENT SERVICES COST LABOUR COST MATERIALS LABOUR COST FIXED COST DISPOSAL COST USEFUL
SOIL CHEMICAL AGRICULTURAL FUEL AND WATER SHARES OF DEPRECIATION FUEL SELLING TIMBER
ANALYSIS BUILDING CONSUMPTION il B GOV HHass MAINTENANCE AND INSURANCE CONSUMPTION ASSORTMENT
CHOICE OF i’gg{’ﬁé’;’iﬁ; PURCHASING OF B"x[’; gf‘ms cugG WATER CONSUMPTION FERTILIZATION, DISEASE C{Pmﬂ){LERES{DIVS 4,3?5[.2.};,}1’)[141. Exﬁk”}f:; gg’:) F
CULTIVAR FERTILIZERS 4 ears from I” to 6° AND WEED CONTROL APITAL, ADY. g ”
l POLES IRRIGATION e e ) l AND CAPITAL GOODS mlzas
RENTAL FOR ‘ PURCHASING OF
DESLG,“;F‘:;L‘%M TRENCHING AND ~ © S"E“E“D] umg(gr FERTILIZERS, PESTICIDES PRUNING TAXES AND EXTERNAL LABOUR COST
: HOLES DIGGING AND HERBICIDES TECHNICAL SERVICES
HARVESTING REMUNERATION
OF INTELLECTUAL WORK

m StP] C m2 PgrPl C 3. PkPl C  »* PdcPl C
PI%,C= Pl DsC+ Pl InC+S 21—+ 3220 ) ePl,C | UdPl,
' 1+71)"

N e R e Ry " )

oo
=
=)

=
o
(=9

From Stillitano et al., Bulgarian Journal of Agricultural

Science, 22(4) (2016) 517-526

—s
—>

=

Cost
Cost

Discounted Total
Cost of Planting
Planting Design
Installation Cost
Discounted
Starting System =
Discounted
Production Cost - >
growing phase
Discounted
Production Cost - >
constant phase
Discounted
Production Cost - =
decreasing phase
for disposal

Discounted Useful
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Manure release on field
30.000*% Kg ha!

[Number of sheeps ha'' ]

Avoided fertilizers
1000* Kg ha!

Avoided Erbicides
4* Kg ha'!

[ Current hourly wage (10€) ]

Number of temporary farm workers - 1
[ Month(s) of the year

Number of permanent farm workers - O

%
15t/tlw/ a Number of working day per hectare — 60

Reto Ttaliona LCA

EXAMPLE - STS PROCESS
(GRAZING LIVESTOCKS)

)

EXAMPLE - STS PROCESS
(SHREDDED PRUNING TREE)
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Time period o=
I
: n December >

Fuel consumption per
hectare

(40 | of fuel)

Number of operations
1° operations ha-1 year-1)

Number of temporary farm workers - O
Number of permanent farm workers - 1
Number of working day per hectare — 1

Unit price of fuel (1,3€ I'")
Current hourly wage (10€)

& Wood chips in the soil
; (3800 kg /ha)

[ Types of machinery
(

Avoided fertilizers
* -1
Carraro SX 9900 - 85 HP) ] 300* Kg ha




Task 5.5 Example of sLCA framework — PsychoSocial Risk Factors

((Psychosocial risks can be defined as those aspects of work

planning and management — and their relative social and
environmental contexts — that can POTENTIALLY lead to physical
or psychological damages” (Cox and Griffiths, 1995:69)

‘ Life cycle ’ @

: Hearnn
Tillages Noise | 8
&° damages
N D _ v’ Cause-effects relationships
Irrigation Vibrations Gastric cancer v . .
Statistical validity
R T — Suicide v Impact directly linked to the life cycle
>aton demand thoughts
Legend
: ) Metabolic
P mmg Tﬁrnp OIary }ob Working tasks Working Health
Smdfome (num*years* conditions consequences
hours) (hours) (odds ratio)
. L kin
Ha_r\'-rest]_ng ong workmg MSDs Strong association —
hours L
Moderate association >
Weak association
Pest Effort-reward Stress
management embalance perceived
. Chemical . From lofrida et al., International Journal of Life Cycle
Organisation — Ostheoartritis Assessment, 24(4) (2019) 767-780.
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Task 5.6 Example of Integration of results framework

Climate change (GWP)
Materials . Human Toxicity (HT)
Energy i Life Cvcle Selection of . = >
Natural resources A y t environmental Terl‘estl'lal ACldlﬁcatlon (AP)
R Indicators Freshwater Ecotoxicity (FE)
Agricultural Land Occupation (LU)
Cé -products Water Depletion (WD)
missions
Waste Fossil Depletion (FD)

g ) | Net Present Value (NPV) |—
Gross Production
Value | S S Pay Back Period (PBP —

Goal and Scope Net dispagal Selection of Initial Investment Cost (IIC) | Integration of
Functional Unit \. J Life Cvel election o results
ycle : 0 S
System Boundary Inventory = ~cogring [™*] €conomic Labor per Production Unit (L) Multi Criteria
Data

rI\/Iaterial and service; Indicators Life Total Revenue Unit (LTRU) = 2‘;‘;‘3 (s)i:
Labour = :
Operational and [ Life Net Return Unit (LNRU

.

maintenance costs l Life Cost Unit (LCU) l—
G J i ——
Social Selection of
—| Agrarian [=+ metabolic +{ EROI |—
Metabolism indicators
Hours of exposure to
working conditions
Social Life Selection of
Cycle social Exposure to psychosocial risks
Contribution to social Assessment indicators

well-being Potential employment

Working needs imbalance

Adapted from De Luca et al. (2018) Journal of Cleaner Production, 17, 1187-1202; Falcone et al. 2016, Sustainability, 8, 793.
De Luca et al. Integrated Environmental and Assessment Management 2015, 11(3), 383-396
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. Fertirrigation ;/ Irrigation | —---- > ! inair. soil . ’
d Water . ) b & R 3 R : ’ ;
R 4 3 (Iz'C4'I6'I8) -* My oo ( —_— ) oo il | “‘ .. and water . g \
e o e ol ekl =k mkmi L] " - - - - - - e mmm e ..—.—— R ', """"""" . -J e easeceam® .

............. A 5 % g R .. Pesticides i TS i
7" Machines Pesticides and * ' application | Pprocesses |
g H . herbicides LI 1.113.115.1° N s
\_ constructions .’ ! lcation® 1(05,07,1,113,115,;

s o -, P iKation Lo g1y
" Equipments B e X * Non ST$
: ' P ope o . B N /
\. production . Fertilier appllcation T . plots
R s ‘ P e - + Pruning
RN ERSE jofyiniate A Biannual pruning e —————— > i residue
" Fertiliser W . % ;
: n ! LRSS .~ ‘.management.- * $TS plots
., produgtion " Shreddedtree ~! T
S . kS pruning *
7 Pesticide e ereeaseseesieeiiessessieiienns i ; gpees T .
", production . 3 Mechanical harvesting -*Qg—->m . Olives . I=Integrated
R ) R L S R REL R PR PR ERR e AR i S - 3 C=Conventio
N\ s N, 7/ I
na
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AMBITION, INNOVATION POTENTIAL AND EXPECTED
IMPACTS OF SUSTAINOLIVE

Exploring and implementing alternative STSs based on agro-ecological concepts to promote
sustainability in olive groves. Low-input systems with high productivity and less environmental
impacts.

Integration of ecological, agronomical, territorial and socio-economic knowledge to design and
assess efficient productive systems that are based on agro-ecological principles.

Enhancing the sustainability of olive groves by improving their adaptability to different
regional and local contexts.

A more diversified olive oil land-use system, which supports the delivery of multiple ecosystems
services and that considers mixed cropping-livestock activities.

Applying a holistic approach to assess sustainability using joint ecological and socio-economic
criteria and creating innovation by an inter- and trans-disciplinary multi-actor approach.
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