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Introduction

The sustainability issues affecting agriculture and food are closely intertwined, resulting in
existing solutions being hampered by lock-in phenomena. In this context, researchers working
on agroecological transitions need to be equipped with new design methods capable of
generating complex, high-performance systems. In particular, agroecology encourages
researchers to rethink crop and livestock systems as a whole, optimising the interactions
between plants, animals, humans and the environment. It also calls for imagining the
conditions for reconfiguring value chains and rethinking the institutions and policies that govern
agriculture and food (Belmin et al. 2022).

In this paper, we offer an initial assessment of "ideotyping agroecological systems", a new co-
design method being developed by CIRAD and its partners between 2021 and 2025 in West
Africa. This method is designed to engage transdisciplinary collectives in a multi-dimensional,
multi-scalar analysis of the problems that affect them, and to work with them to develop
systemic solutions. By analogy with varietal ideotyping (which seeks to optimize crop plant
models, Debaeke et al 2014 ), agro-ecological system ideotyping involves defining a set of ideal
properties - agronomic, social, institutional, etc. - that an agricultural and/or food system should
possess to maximize its performance and sustainability in a given context.

Method

The ideotyping method offers a framework for rethinking agricultural systems in their entirety,
by coupling innovations relating to agriculture, value chains, territories and public policies. It
involves bringing together different stakeholders (researchers, stakeholders, experts, resource
persons, etc.) in workshops lasting 3 to 5 days, and guiding them step by step through a series
of collective exercises leading to a shared vision of an agricultural system whose properties
are deemed satisfactory by these same stakeholders (Figure 1).
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Figure 1: Typical stages in an ideotyping workshop.

Results

The first ideotyping experiments were carried out in Senegal and Céte d'lvoire as part of
several research-action projects (Santés & Territoires, Fair Sahel, Initiative Agroécologie,
Safoods, Marigo and PRATAM). Table 1 shows that, for each case study, ideotyping approach
was used to address specific transition challenges and made it possible to envision desirable
objects of very different kinds (cropping systems, integrated farms, city-countryside food
systems, and agroecological territories). The key outputs of each workshops were: (i) a causal
layer analysis of the problems experienced and perceived by the actors; (ii) an innovation box
containing a number of innovation pathways, each with proposals for action; (iii) an ideotype
of the desired innovative system, expressed in the form of systemic diagrams, textual
narratives and/or synthetic drawings. To facilitate demonstration and illustrate the type of
output obtained through ideotyping, we have chosen to use the example of the workshop in
Fatick, Senegal (Figure 2-4, extracted from Belmin et al. 2024a). Complete empirical data on
the results of the method are provided in the reports and articles cited in the last row of Table
1.

In the various projects where the method has been tested, ideotyping has contributed to socio-
technical change dynamics by: (i) initiating co-design processes for innovative agricultural
systems with groups of experimental farmers, (ii) strengthening the organisational and
governance capacities of sectoral or territorial innovation platforms.

Table 1: Key information on the various ideotyping workshops conducted in West Africa between
2021 and 2025.

Work scale Plot Farm Food system Territory
Ndiob (Senegal) Mbane (Senegal) Yamoussoukro Fatick (Senegal)
(Ivory Coast)
Case studies Koussanar Lower Casamance
(Senegal) Bouakeé (Ivory (Senegal)
Coast)
Ecological Improving overall Uncontrolled use | Global pressures
Transition intensification and health in a Living Lab | of pesticides and | and changes
challenge diversification health risks in the | affecting territorial
vegetable industry | balance
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Figure 2 : Example of problem tree resulting from an ideotyping workshop (Belmin et al. 2024a).
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Figure 3 : Example of innovation box resulting from an ideotyping workshop (Belmin et al. 2024a).
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- ’ By 2035, farmers and livestock breeders in the Fatick department had successfully completed their agroecological transition, thanks to
E ongoing support from government technical services, NGOs and research institutes. Producers have diversified their farms, and adopted a wide
range of techniques and equipment aimed at ecologically intensifying cropping systems and coupling agriculture and livestock. Storage
mechanisms provide security during lean periods, and a system of deposits and pre-financing ensures that harvests are valorized.

Figure 4 : Example of synthetic drawing produced at the conclusion of an ideotyping workshop
(Belmin et al. 2024a).

Discussion

Based on these initial experiences, we can affirm that ideotyping represents an innovative
approach to exploring radical, systemic changes in the social, economic and material
structures involved in agroecological transitions. Unlike other approaches that have been
tested in the past, ideotyping stands out in several ways: (i) it allows for the combination of
numerous agronomic innovations to build integrated, context-specific production systems; (ii)
it allows for the simultaneous design of both agronomic and institutional conditions for change,
enabling the identification of unlocking pathways. The method makes it possible to rethink
agricultural systems in their entirety, by articulating innovations relating to agriculture, value
chains, territories and public policies. This approach thus helps to operationalize the "coupled
innovations" approach proposed by French agronomists (Meynard et al. 2017) to build
sociotechnical niches that bring about radical change.

Secondly, ideotyping seems to be a useful way of initiating co-design and/or support the
agroecological transition. In this respect, the ideotypes designed in the workshop can play
different roles in a design process:

¢ Ideotype as a vision of the future: in workshops on food systems and territories, the
ideotype has been interpreted as a vision of a future to be achieved, guiding strategic
planning activities for multi-stakeholder platforms active in advocacy and territorial
governance.



n 8th International Farming System Design Conference
Agricultural systems
by design
. Ideotype as an agronomic model: in other cases, the ideotype has been
interpreted as a theoretical model of a farming system, and has thus served as a
reference point to guide in situ experimentation as part of a step-by-step design
process. The design process progressed in successive iterations, with a gradual
convergence between ideotypes and prototypes.
¢ Ideotype as an idea box: In other cases, ideotypes have been used in a more flexible
way, serving as a resource to identify specific actions, or change strategies limited to
a sub-system.
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