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Ways of farming and ways of thinking: do farmers’ mental models of the
landscape relate to their land management practices?
Carole Vuillot 1, Nadège Coron 1,2, François Calatayud 2, Clélia Sirami 1,2, Raphael Mathevet 1 and Annick Gibon 2

ABSTRACT. The efficiency of the European Union’s Common Agricultural Policy in mitigating the negative effects of agricultural
intensification on the landscape and biodiversity is increasingly being questioned. Enhancing a reciprocal understanding of various
stakeholders’ mental models of agro-social-ecosystems has been proposed to trigger changes in both policy design and farmers’
behaviors. However, the relationship between farmers’ mental models and practices is rarely considered. Here, we explore the relationship
between farmers’ individual mental models (IMMs) of the agricultural landscape and their land management practices. To do so, we
developed a theoretical and methodological framework grounded in cognitive psychology and farming system research for eliciting
and comparing IMMs and land management practices. We applied this framework in the Coteaux de Gascogne territory, a hilly crop-
livestock region in southern France. We identified groups of farmers according to their cropland and semi-natural habitat management
practices. The results of our quantitative and qualitative comparisons of mental models between farmer groups showed that the way
of farming partly relates to farmers’ ways of thinking about the landscape and highlighted the heterogeneity of IMMs between and
within farmer groups. We found evidence that path-dependent factors that constrain farmers’ practices can modify their mental models,
e.g., the role of agricultural machinery. Our study illustrates how an interdisciplinary framework coupling mental models and farming
systems approaches provides an opportunity to enhance our understanding of the relationships between farmers’ world views and their
practices. Moreover, our results challenge current ways of thinking and designing biodiversity conservation policies in farmed landscapes.

Key Words: agricultural public policies; Common Agricultural Policy; farming systems; landscape management; social representations;
social-ecological interdependencies

INTRODUCTION
European agricultural landscapes represent a classic example of
social-ecological systems (SESs) that result from long-term
interactions between humans, nonhumans, and their biophysical
environment (Plieninger et al. 2015). A recent report shows that
such landscapes represent > 45% of the European Union territory
(EU 27; Henle et al. 2008). They have evolved rapidly during the
second half  of the 20th century, mainly because of agricultural
intensification, which led to landscape simplification and
biodiversity loss (Matson et al. 1997, Robinson and Sutherland
2002). Since 1999, the second pillar of the EU Common
Agricultural Policy (CAP) and national public policies have been
implemented to protect agricultural landscapes and the
biodiversity they shelter (Henle et al. 2008). The efficiency of such
conservation policies is, however, increasingly being questioned
(Pe’er et al. 2014, Batáry et al. 2015). The way they are designed,
through centrally defined management prescriptions, was
suggested as a potential reason for their failure (e.g., Pinto-
Correia et al. 2006, de Sainte Marie 2014). Pinto-Correia et al.
(2006) and de Sainte Marie (2014) advocate for more contextual,
results-based and place-related approaches to reconcile
conservation goals with farmers’ work and values. Such
approaches require a better understanding of differences between
representations of policy makers and representations of farmers
who implement them (Wondolleck and Yaffee 2000 as cited in
Biggs et al. 2011, Mathevet et al. 2014).  

Mental models are cognitive constructs that people use as the
basis for acting within the world around them (Jones et al. 2014).

They have recently been highlighted as a useful approach to study
stakeholders’ representations of complex SESs faced with
“wicked” environmental problems (Özesmi and Özesmi 2004).
Moreover, describing and sharing mental models among
stakeholders has been suggested as a way to induce changes in
their representations and therefore to improve policy efficiency
(ComMod et al. 2003, Biggs et al. 2011). Indeed, mental models
strongly influence people’s perceptions of the world and therefore
their practices (Grenier and Dudzinska-Przesmitzki 2015). For
this reason, mental models have been increasingly studied in
research on human-environment interactions (Lynam and Brown
2011). However, the assumed relationship between mental models
and people’s actions has rarely been investigated (for previous
explorations see Ross 2002, Hoffman et al. 2014). A fortiori,
despite a substantial literature on relationships between farmers’
values, attitudes, and behavior (Ahnström et al. 2009), very few
studies have addressed the relationship between farmers’ mental
models and their actual farming practices. Most studies used a
priori dichotomous criteria to differentiate practices, e.g., organic
vs. conventional farming (Michel-Guillou and Moser 2006,
Kelemen et al. 2013), or either collective and direct or individual
and indirect elicitation methods to assess mental models
(Vanwindekens et al. 2014, Diniz et al. 2015). Because these
methods do not rely on direct elicitation of individual mental
models and farming practices, they are likely to underestimate the
diversity in individual practices and mental models and may
therefore produce misleading conclusions. We believe that the
design of efficient, socially and ecologically sound policies for
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