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Analisi multidimensionale degli impatti

• Antonio Boggia, docente di Economia ambientale ed economia circolare, Università degli Studi di 
Perugia

• CONTENUTI
•Agricoltura sostenibile e tecnologie innovative
•L’esperienza nello Spoke 3, WP 3, Task 3.3.2 in Agritech
•Valutazione degli impatti economici, sociali ed ambientali
•Indicatori
•Metodi
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Sustainable agriculture: state of the art
Challenges:

• Soil degradation, water scarcity, 
biodiversity loss and greenhouse
gas emissions.

Environmental

• Market volatility, input costs, 
farm profitability.Economic

• Working conditions, rural 
depopulation, food security.Social

Key issues:
Balance between environmental health, 
economic profitability and social equity

Reduce dependence on chemicals
(fertilizers, pesticides) and air emissions.

Promote biodiversity, crop rotation and 
soil conservation.

Conventional agriculture vs. Sustainable agriculture

• High yields, intensive resources use, environmental
impacts..

Long-term resilience, ecosystem protection, economic
equilibrium.
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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 systems will be performed according to economic, 
social, and environmental dimensions. 

Methods: assessment indicators; multi-criteria analysis; advanced data management and statistical analysis, LCA, LCC sLCA

Task leader:
UNIPG: Multicriteria evaluation model for sustainability assessment of smart agriculture.

Partners:
UNIBO: Technology assessment applied to new technologies.
UNIBA: Evaluation of the impact of smart systems for precision agriculture on the quality of selected products and by-products.
UNINA: Evaluation of energy flows for indoor and outdoor cultivation and multi-criteria optimization
POLIMI: Measurement and evaluation of the sustainability of intelligent systems and technologies in agriculture.
UNIPR: Integrated multidisciplinary evaluation of new solutions for smart agricultural systems.  
UNIRC: Multidisciplinary technology assessment.
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Technology assessment applied to new technologies 

Objectives and activities:

• to perform an integrated multidisciplinary evaluation of new solutions for smart 
agricultural systems.

• A pillar of the study is the economic, social and environmental sustainability of 
these solutions with the aim to improve the resilience of the agricultural systems.

1) Identification of the most valuable indicators for the three areas of sustainability; 
2) Construction of an Indicator System to survey the end users’ accessibility and 

acceptance of new technologies for cultivation (end users are farmers, services).
3) Development and testing of an indicators’ dashboard useful for the evaluation.  
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Development of the indicators framework 
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Sustainability assessment in agriculture

MCDM (Multi-Criteria 
Decision Making)

Sustainability Assessment 
Frameworks

AHP (Analytic 
Hierarchy 
Process)

TOPSIS 
(Technique for 

Order 
Preference by 
Similarity to 

Ideal Solution)

PROMETHEE & 
ELECTRE

Fuzzy 
Logic

SAFA
(Sustainability 
Assessment of 

Food and 
Agriculture 

systems - FAO)

TAPE (Tool for 
Agroecology 
Performance 
Evaluation)

TEEB (The 
Economics of 
Ecosystems 

and 
Biodiversity)
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Sustainablility Assessment of Food and Agriculture Systems (SAFA) - FAO
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Spatial Sustainability Assessment Model (SSAM) – DSA3 UNIPG

X1

X2
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LCA – LCC - LCAs
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Complexity
The complexity in the use of indicators and assessment frameworks increases due to the 
increasing complexity of the production and territorial systems. 

• SDGs
• climate crisis
• ecological transition
• transition towards the circular economy

need for circularity
indicators too
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