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Analisi multidimensionale degli impatti

e Antonio Boggia, docente di Economia ambientale ed economiatcizcolare, Universita degli Studi di
Perugia

e CONTENUTI

e Agricoltura sostenibile e tecnologie innovative

e | ’esperienza nello Spoke 3, WP 3, Task 3.2.2n Agritech

e Valutazione degli impatti economici, odiali ed ambientali
e Indicatori

e Metodi
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Sustainable agriculture: state of the art

Challenges: Key issues:
* Soil degradation, water scarcity, 5 3 © L etween environmental health,
Environmental biodiversity loss and greenhouse ic profitability and social equity

gas emissions.

e Market volatility, input costs,

LTI farm profitability.

¢ Working conditions, rural
depopulation, food security.

Conventional agfict Iture vs. Sustainable agriculture

e High yields, intensive resources use, env.-or.:mental Long-term resilience, ecosystem protection, economic
impacts.. equilibrium.
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Transition strategies
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Spoke 3 - WP 3 — Task 3.3.2 Multidisciplinary technology assessment

Integrated multidisciplinary evaluation of selected new solutions for smart agricultural system¢ wilhbe performed according to economic,
social, and environmental dimensions.

Methods: assessment indicators; multi-criteria analysis; advanced data management=anac atistical analysis, LCA, LCC sLCA

Task leader:

UNIPG: Multicriteria evaluation model for sustainability assessment of smart @ griculture.

Partners:

UNIBO: Technology assessment applied to new technologies.

UNIBA: Evaluation of the impact of smart systems for predision agriculture on the quality of selected products and by-products.
UNINA: Evaluation of energy flows for indoor and outd0ur cuitivation and multi-criteria optimization

POLIMI: Measurement and evaluation of the sustaiabiity of intelligent systems and technologies in agriculture.

UNIPR: Integrated multidisciplinary evaluation & rizw ~olutions for smart agricultural systems.

UNIRC: Multidisciplinary technology assessmaiis
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Technology assessment applied to new technologies

Objectives and activities:

e to perform an integrated multidisciplinary evaluation ¢f new solutions for smart
agricultural systems.

* A pillar of the study is the economic, social an¢ environmental sustainability of
these solutions with the aim to imprave'tie resilience of the agricultural systems.

1) Identification of the most valuable iridizators for the three areas of sustainability;

2) Construction of an Indicator System to survey the end users’ accessibility and
acceptance of new technologics et cultivation (end users are farmers, services).

3) Development and testing ot znvindicators’ dashboard useful for the evaluation.
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Development of the indicators framework

Dantsis, 2010 Environmental Integrity

Land Soil Quality Mechanical

treatment

Dantsis, 2010 Environmental Integrity Land Soil Quality  Farming

system

her the total revenue earned by the enterprise in Semi-quantitativ Assess if the net income kept positive values

entrances on field weighted
on their horsepower

Area occupied by organicor %
integrated farming / tot.
Cultivated area

B quali/quanti [ Assessment methodology

and growth trend over the last 5 years

Quantitative Cost of Raw materials + Cost of direct labor + Eur/ha

SAFA Economic Economic Viability  Profitability Net Income This indi
the last five d with producing the goods and services sold by e
the ente e total expenses, including interests and taxes.
SAFA Economic Economic Viability  Profitability Cost of Production  This indic: sdres whether the enterprise has completed a process to
(elaborated determine trid%otal cost of the products sold and breakdown cost component
from|

luate their weights.

Reference [~]Dimension

[=]Theme

[]Cluster

Indicatore

E‘ Quali/quanti

Cost of overhead/ tot.land UAA

[+]Assessment methodalogy [~]Jupm |
RefAB Internal Social  Working Capacity Autonomy in 5 ee of autonomy in decision making, related to Semi-quantitativ Parameters assessed on a scale basis (1=never, 7=all of the time) -
(elaborated  Sustainability ~ Condition development  Decision Making @ erial or strategic decisions. e
from)
RISE Internal Social  Working Workload Working Hou weekly and annual working hours and annual vacation are Qualitative Assess towards the reference optimal condition: 5 days a week, 40
Sustainability ~ Condition orded and evaluated against the regional standard. Assure that hours a week, 6 weeks’ paid vacation a year, overtime remunerated
each person working on the farm has enough free time to recover
physically and mentally, so that they can remain healthy and
productive in the long run.
SR A,\
@
zm?nzn_ato Minister "™ . . ) e j
all Umon? europea dell’Univer: té “u Italladomanl Lo DEPARTMENT
NextGenerationEU edellaRicerca | “ BIRFREEX ERtiTienzn agritech ORIVERSITA B BOLOGRA | AND FOSD SCIENCES

National Research Center for
Technology in Agricuiture



Sustainability assessment in agriculture

Sustainability Assessment

MCDM (Multi-Criteria Frameworks

Decision Making)

(Sustainability
Assessment of
Food and
Agriculture
systems - FAQ)

AHP (Analytic
Hierarchy
Process)

TOPSIS
(Technique for
Order
Preference by
Similarity to

TEEB (The
Economics of
Ecosystems
and
Biodiversity)

<Ebagritech
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Ideal Solutior \ TAPE (Tool for

Agroecology
Performance
Evaluation)
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Sustainablility Assessment of Food and Agriculture Systems (SAFA) - FAO
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Spatial

@ SSAM (Spatial Sustainability Assessment Model)

Setting

Environmental

fid

SBHN1
SBHN2
SBHN3
SBHN4
SBHNS
SBHN6
Environmental
Economic
Social
Sustainability
Classified

CODAS -
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Sustideal
7 very low [43.19 - 46.89]
[ low [48.89 - 54.58]
[ medium [54.58 - 60.27]
I high [60.27 - 65.97]
I very high [65.97 - 71.66]
Socldeal
[ very low [0.40 - 0.48]
[low [0.48 - 0.55]
[ mecium (0.5 - 0.63]
550 high [0.63 - 0.71]
[ very high [0.71 - 0.79]
Ecoldeal
[ very low [0.33 - 0.42]
[0 low [0.42 - 0.50]
[ medium [0.50 - 0.58]
I high 0,56 - 0.66]
I very high [0.66 - 0.75]
Envideal
[ very low [0.25- 0.34]
[ low [0.34 - 0.44]
I3 medium [0.44 - 0.54]
[ high [0.54 - 0.63]

very high [0.63 - 0.73]
R geosustainanilty.shp
[0 Req_2016_WGS84_g

social

Sustainability Assessment Model (SSAM) — DSA3 UNIPG
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LCA - LCC - LCAs

SOCIAL

Social Life Cycle Assessment

~ ECONOMIC

Life Cycle Costing
(LCC)
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Complexity

The complexity in the use of indicators and assessment frameworks incredases due to the
increasing complexity of the production and territorial systems.

* SDGs
* climate crisis
b eCO|Ogica| tra nSition G G Y @ nNew Product-level :ilr.ularit;u metric

@ Material Circularity Indicator (MCI)

* transition towards the circular economy @ [ 6 b trpen

Global circularity metric

[ 1§ Cire(T)
® Circular Economic Value [CEV)

| [ ] Circularity index
Ny

Object of analysis
— Assessing the effects of circularity

@ ' Input Output analysis I e Circularity degree
. A LU AN (@ ) Material Flow Analysis (MFA) I @ Ccircular Performance Indicator (CP1)
n eed fO I CIrgi lla .-lt\/ .- Life Cycle Assessment [LCA] I ] Eco-efficiency index
®
®
L]

® Products/
arganizations

™ Sectors/regions/
Elobal economy

|n d | Cat(‘l » t(J ~ Eco-efficient Value Ratio (EVR)

Global Resource Indicator (GRI)
Longevity indicator
Resource Potential Indicator (RPI)
@ ) Value-based resource efficiency (VRE)
®  sustainable Circular Index (SC1)
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