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Decision-making process: the ability to use judgments in making decisions based on the information 

available.

Given the inherently subjective nature of decision-making, when a decision-maker is tasked with making 

a choice impacting the community, issues of objectivity and transparency in the decision-making process 

emerge.

Mountain systems are complex by nature:

• Ecological and human components coexist, each with their own specific “interests” (multi-

criteria).

• Impacts affect various people directly and indirectly (multi-actor).

• Multiple stakeholders need to come together to reach a shared decision (compromise).
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The decision-making context
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Participation of several decision-making actors around the same 
strategic decision-making problem.

Transparency of the decision-making process.
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MCA methods
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Describing the decision-making problem objectively and 
based on reliable data (impact matrix).

Criteria C/B Rye bread Barley beer Cow cheese Goat cheese Domain

Revenue B 0,05 1,00 0,00 0,04 ECO

Investment C 1,00 0,56 0,00 0,27 ECO

Difficulty in preserving the primary product C 1,00 1,00 0,00 0,00 OPE

Difficulty in preserving the final product C 0,00 1,00 0,86 0,86 OPE

Production loss risk C 0,00 0,17 1,00 1,00 ECO

Labour for primary production C 0,83 0,00 1,00 1,00 OPE

Labour for intermediate product C 1,00 0,53 0,17 0,00 OPE

Labour for final product C 1,00 0,00 0,68 0,40 OPE

Landscape and territorial stewardship B 0,67 0,67 1,00 0,00 ENV

By-products valorisation potential B 0,00 0,67 1,00 1,00 ECO

Land occupation C 0,84 0,00 1,00 1,00 ENV

Climate change C 1,00 0,00 0,72 0,69 ENV

Fossil depletion C 1,00 0,00 0,96 0,95 ENV

Particulate matter formation C 1,00 0,09 0,06 0,00 ENV
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Farmer 

S_ENV 

(Virtual)

Farmer S_OPE 

(Virtual)

Community 

(Virtual)

Policy maker 

Traditional 

(Virtual)

Policy maker 

Innovative 

(Virtual)

Farmer no 
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ECO By-products 2,1% 21,2% 1,4% 13,3% 3,5% 10,9% 0,3% 7,1%

OPE Preserving FP 14,5% 2,7% 8,4% 2,4% 3,7% 9,2% 12,8% 7,1%

OPE Preserving PP 14,5% 2,9% 12,3% 1,9% 3,9% 8,6% 10,4% 7,1%

ECO Product loss 14,5% 3,4% 5,0% 3,8% 12,0% 5,0% 47,8% 7,1%

ECO Revenue 18,1% 15,8% 6,5% 2,8% 17,7% 5,2% 14,6% 7,1%

ENV Climate 0,4% 11,9% 1,4% 12,9% 2,7% 9,2% 0,5% 7,1%

ENV Fossil 0,4% 3,3% 1,4% 11,7% 3,4% 9,3% 0,8% 7,1%

ECO Investment 32,1% 20,8% 4,4% 4,1% 8,4% 9,7% 2,6% 7,1%

OPE Labour FP 0,7% 2,4% 15,4% 4,0% 3,1% 4,6% 2,0% 7,1%

OPE Labour PP 0,7% 2,3% 18,7% 3,4% 3,5% 4,7% 1,7% 7,1%

OPE Labout IP 0,7% 2,4% 17,7% 3,6% 3,8% 4,7% 1,3% 7,1%

ENV Land 0,4% 1,3% 0,2% 12,0% 14,6% 6,3% 0,6% 7,1%

ENV Landscape 0,7% 6,3% 3,4% 18,3% 15,9% 5,9% 1,5% 7,1%

ENV Particulate 0,4% 3,2% 4,0% 5,9% 3,8% 6,7% 3,1% 7,1%
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Considering different perspectives (priority matrix).

Assessing the convergence margins towards a shared 
solution (preference matrix and sensitivity analysis).

Electre based methodology, sysntetic index, min-max normalisation
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MCA for…

Credits for the data: Sacco et al., 2025
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• Cereals-based production systems represents a good alternative 
for a wide range of actors.

• Bread and cow cheese range in a positive value set and could be 
a satisfactory choice for most decision-makers. 
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Sensitivity analysis

Credits for the data: Sacco et al., 2025



• MCA methodologies offer a common platform in which to integrate the different criteria (= types of 

impact) to be considered.

• For the transparency and sharing of the decision-making process, it is essential to have tools in which 

several decision-makers can express their priorities autonomously, once the list of criteria to be 

assessed has been shared and accepted.

• MCA is not an optimisation method, but an approach by which a decision-making convergence on a 

reasonable compromise is aimed at.

• For stability in the choices of final alternatives, it is useful to use sensitivity analyses on decision 

profiles.
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Before moving to the software tool …
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https://my.scientificnet.org/inest-amc/
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MCA tool online
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1st step

Add indicators to be used into the impact matrix.

Indicators can also be added from a list.
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MCA tool online

Credits for the data: Sacco et al., 2025
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2nd step

For each alternative valorize all the chosen criteria
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MCA tool online

Credits for the data: Sacco et al., 2025



iNEST-AMC  

3rd step

Add virtual decision makers profiles or invite people as decision 

maker in the evaluation session

Each decision maker sets priorities for each criterion
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MCA tool online

Credits for the data: Sacco et al., 2025
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4th step

Impact matrix and priority matrix are composed 
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MCA tool online

Credits for the data: Sacco et al., 2025
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5th step

Choose methods and run calculation

MCA tool online

Credits for the data: Sacco et al., 2025
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6th step

Perform sensitivity analysis
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MCA tool online

Credits for the data: Sacco et al., 2025



Thank you

More info: psacco@unibz.it
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Credits for the data: Sacco, P.; Don, D.; Mandler, A.; Mazzetto, F. Integrating LCA and Multi-Criteria Tools for Eco-Design 
Approaches: A Case Study of Mountain Farming Systems. Sustainability 2025, 17, 6240. https://doi.org/10.3390/su17146240



www.unibz.it/it/home/research/competence-centre-mountain-innovation-ecosystems
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