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At the end of the project, the scanning of the various case studies will lead to the identification and
description of a large number of innovative production systems, each of them including either
innovative practices or innovative combinations of practices. In the project, we aimed at identifying a
unique methodology to describe those innovative systems and to connect different systems.

Cognitive mapping
Representing expert systems through cognitive mapping is a very active research sectors, as these
techniques are used in very diverse domains. More than 2000 papers related to cognitive maps or
mapping have been published in peer-reviewed international scientific journals. They make it possible to
analyze the relationships between various actions, to assess the probability of co-occurrence of two
actions and to approach causal relationships.
Vanwindekens et al (2014) proposed a first analysis of Belgian grassland-based systems, using cognitive
mapping.
Yoon and Jetter (2016) presented a comparison of various Fuzzy Cognitive Maps (FCM) methods.
Further theoretical developments of FCM were recently implemented, such as intuitionistic fuzzy
cognitive map (IFCM) by Zhang et al (2019).
By representation of the ways of acting or farming, the relationships among actions and the possible
relationships with contextual features, the cognitive maps aim at approaching and representing the way
of thinking of the actors (Vuillot et al, 2016). In our case, we will focus on the innovative farms and
farmers.

Materials and methods
For drawing the maps, we used the description of the case studies as they were prepared in WP2. The
late delivery of case studies in WP2 (late January 2019) explains why the delivery of the present
deliverable was delayed by 2,5 months.
On the basis of text describing each case study, we identified four elements related to the key issues
necessary to establish a cognitive map.
Motivations: the objective of this item is to understand why the farmer or farmers group undertook
actions. These motivations relate to the perceptions by the farmers of the various issues, as underlined
by Smith and Sullivan (2014) regarding environmental issues.
Elements of context: the range of actions that can be undertaken in grassland-based systems are highly
dependent upon the biophysics (soil and climate) and social context. The maps aim at capturing these
contextual elements. This contextual analysis should also give clues about the future applicability of the
most innovative systems.
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Actions: The actions implemented in practice are identified. The main difficulty at the level is to have
the right granularity and specially to use the same for the various case studies. It highly depends on the
text written in WP2. As they were prepared by various persons, and as the farms gave various levels of
precision, there is a need for a posteriori correction.
Threats: most case studies identified weaknesses and threats. Why could the innovation fail? In most
cases, the threats relate to elements of context which could change over time.
As an illustration, in the following figure, we illustrate what can be extracted from a summary of a case
study to identify Motivations, Elements of context, Actions and Threats. We checked that this summary
was fully relevant to the full-length text corresponding to a case study farm in West of France.

On the basis of these elements, it is then possible to draw a map summarizing all elements.
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Results
The time required to fully analyze a case study is between one and 2 hours, depending on the
complexity and the granularity of the analysis.
A first set of case studies have been analyzed up to now and some examples of maps are given below
illustrating the diversity of situations.
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This very last one is a good illustration of the issue related to the granularity of the actions
implemented. It also illustrates the connectivity between environmental issues (oceanic climate), social
issue (animal welfare), and organizational issue (possibility to work together and with a anaerobic
digestion unit).
Once all case studies will be mapped, two actions will be performed
•
•

A consolidated map showing the frequency of relationships
An Excel file with all the relationships between actions, contextual elements, motivations and
threats.

Discussion
The first analysis of the cognitive maps showed some interesting features, that will have to be
consolidated.
•

•

The importance of the social networks around the farms. This proved to be the case when
innovative systems were collective systems (cooperative for producing and marketing
differentiated milk, dehydration system), when groups of farmers were increasing the security
of decision and when strong advisory supports were provided.
The importance of peripheral actions. Actions for a better and innovative grassland
management are very often associated with landscape management, such as i) water
management for water supply to cows when grazing, ii) pathways for improved animal
circulation or iii) tree and shrub planting.
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Climate change is often considered as a key threat for the innovative grassland-based
production systems. But the resilience is not yet considered in the a priori conception.
Interestingly, the biodiversity that could be one of the environmental services provided by
grassland-based systems is only mentioned in a few cases. As such the cognitive maps make it
possible to explore the perceptions of farmers (Texeira et al, 2018).

Another approach had been investigated in the very first step of the project, i.e. using the text mining
analysis, such as CoreText. This analysis was discarded for three reasons:
•
•

•

The text mining does not separate a priori between motivations, context, actions and threats. To
do this in a proper way, it would be necessary to reorganize the full-length texts before analysis
The text mining tools requires the semantic basis of all texts to be common. In the present case,
even if all texts are in English, they are for most of them a translation towards English. This is
inducing discrepancies among texts
The limited number of case studies and the large diversity of situations are weakening the
possibility for the fully automatic approach to identify clusters of items. However, the very last
developments of the tools seem to overcome this weakness.
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