
Cognitive mapping approach to analyse the 
stakeholders’ opinions and preferences on forest-

based bioeconomy 

Paletto Alessandro1, Giacovelli Grazia1, Pastorella Fabio2

1 Council for Agricultural Research and Economics (CREA), Forest Monitoring and Planning Research Unit, Trento (Italy)
2 Project Center “MOUNTFOR” - European Forest Institute (EFI), San Michele A/A (Italy) 

CASTLE Conference: "Towards a Sustainable Bioeconomy - Innovative Methods and Solutions for the Agriculture and Forest Sectors" 
Barcelona 21th October 2015



European Union (EU) Bioeconomy Strategy 

EU’s bioeconomy sectors are worth 2 trillion € in annual turnover and account for more 
than 22 million jobs (around 9% of the workforce)
EU forest-based sector represents more than 20% of EU’s bioeconomy and the value of 
forest products is 160 billion €
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EU Strategy for “Innovating for Sustainable Growth: A Bioeconomy for Europe” (COM(2012)60):

“A responsible bioeconomy calls for participatory models that engage citizens and end-users in 
order to reinforce the relationship between science, society and policy making”

EU Forest Strategy (COM(2013)659):

“The 2020 forest objectives developed together with Member State authorities and stakeholders 
address the three dimensions of sustainable development in an integrated way, providing a holistic 
approach to forest management and policy”



Aim and framework

The aim of the study is to analyse the stakeholders’ preferences about the 
strategies to enhance the forest-based bioeconomy at regional level 

(Calabria region, Italy)
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Research framework:
1. Analysis of forest-wood-energy chain (straightness and weakness)
2. Identification of objectives and actions 
3. Stakeholder analysis 
4. Questionnaire survey
5. Cognitive maps

Objectives of EU Bioeconomy Strategy 



Study area: Calabria region
Forests cover 468,151 ha (30.7% of total regional land) with a 
prevalence of individual small-private forests (less than 2 ha)

Main forest types: European beech forests (12.6% of forests), chestnut 
forests (11.3%), black pine forests (12.2%), Downey and common oak 
forests (7.6%).

Growth forest stock: 190 m3/ha, annual volume increment: 5.4 m3/ha 
year, and average volume harvested:1.2 m3/ha year (22% annual 
increment)
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Forest ownership distribution



Study area: Straightness and weakness of forest-wood-energy chain

The straightness and weakness of forest-wood-energy chain in Calabria region 
were identified on the basis of official documents (e.g. Forest Policy guidelines, 
Rural Development Plan, Forest Management Plans) and interviews with key 
actors.
The straightness and weakness have been the starting point for the identification of 
objectives and actions. 
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Materials and methods: Objectives and actions
After a brainstorming sessions based on the results of SWOT analysis 7 objectives and 16 
actions aimed at reviving the forest-wood-energy chain of Calabria region were identified.
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Materials and methods: Stakeholder analysis

After a stakeholder analysis 296 stakeholders were identified and 75 stakeholders of 
them were interviewed face-to-face (25%). 

The stakeholders were classified in five main groups of interests: 

a) Actors of forest-wood-energy chain (i.e. forest enterprises and sawmills): 26 
respondents

b) Public administrations (i.e. municipalities, regional forest service): 12 respondents

c) Environmental NGOs-associations: 17 respondents

d) Agricultural associations: 7 respondents

e) Academia and universities: 13 respondents
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Materials and methods: Questionnaire survey
The stakeholders’ opinions were collected through a semi-structured 
questionnaire administered face-to-face and divided in 2 thematic sections: 

(1) Personal information (gender, age, level of education, name of organization), 

(2) Objectives and actions.  

• Objectives: assessed stakeholders using a 5-point Likert scale (from 1=very low 
level of importance to 5= very high level of importance)

• Actions: for each objective 2-3 actions were ranked by stakeholders considering 
the capacity for action in achieving the objective (Borda Count)
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Objectives Actions

Cognitive maps



Materials and methods: Cognitive maps
The cognitive mapping is an approach to strategic thinking, in order to explore the 
values, issues, perspectives, goals and objectives of the social actors.
The cognitive mapping is a useful tool to capture the local knowledge or the 
structure of individual value-goal-aspirations systems, in order to provide 
information with management applications.

Individual cognitive maps

Collective cognitive maps

Strategic maps

Single stakeholder

Groups of interests

All groups of interests
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Results: objectives
The results for all stakeholders show that the three most important objectives to enhance the 
forest-related bioeconomy in Calabria region are: 
(1) Improvement of environmental and cultural values of forests (O5)

(2) Improvement of the efficiency of forest workers (O7)

(3) Forest certification (O2)

In addition, it is interesting to highlight that there are no big differences between the groups of 
stakeholders. 
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Results: actions
The results concerning the best actions to achieve a specific objective show interesting differences 
between groups of stakeholders. Only for two objective the opinions of all groups of stakeholders 
converge on the same action.

CASTLE Conference: "Towards a Sustainable Bioeconomy - Innovative Methods and Solutions for the Agriculture and Forest Sectors" 
Barcelona 21th October 2015

Borda Count

Promoting training programmes on field works

Modernization of equipment, facilities, structures

Promoting outreach and educational activities 

Encouraging associations 

Differentiating the market outlets for the local wood

Improving market access of certified products

Creating a CoC system for local wood products



Results: cognitive maps - groups of stakeholders
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Results: cognitive maps - all stakeholders
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Green:  Best strategy
Yellow:  Alternative strategy



Conclusions
In the definition of strategies to enhance the forest-based sector at local level to 
include the stakeholders’ opinions in decision-making process is very important for 
the following reasons:

1. Reducing conflicts between groups of stakeholders with different interests;

2. Increasing the level of knowledge and information (local and traditional 
knowledge);

3. Increasing public acceptance of final decision;

4. Devolution of responsibilities (involved parties                                                            
to acquire responsibilities on the end decision).
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Thank you for your attention

Alessandro PALETTO

Council for Agricultural Research and Economics (CREA), Trento (Italy)

alessandro.paletto@entecra.it 
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