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Executive Summary 
This report aims at better understanding the role of advisory services in farmers’ decision making regarding 
innovation that can (positively or negatively) impact the sustainability of agricultural development. It 
represents an output of the AgriLink project (Agricultural Knowledge: Linking farmers, advisors and 
researchers to boost innovation). It is one of the 13 county reports that were produced in 2019 by project 
partners and subcontractors. 

In France, we selected three case-studies in three innovation areas: technological (apps based on drones 
to support nitrogen fertilization), marketing (crop diversification with the introduction of chickpeas) and 
organizational (agricultural outsourcing). The first two innovations have been investigated in Gers (Nuts3 
FR624), a County of the Occitanie region. The third innovation has been investigated both in Gers and in 
Pyrénées Atlantiques (Nuts3 FR614), a County of the “Nouvelle Aquitaine” region, which is adjacent to 
Gers. The methodological framework implemented consists of a mixed-method strategy combining a case-
study approach with quantitative survey-type data. For each case, the survey considers both farmers (n=99 
in total) and advisory providers (n=34 in total). 

In the light of ours case-studies, three main findings can be underlined: 
 Our investigation highlights the important role played by advisory providers – especially farmers’ 

based organizations – in innovation uptake. For each case-study, those organizations tend to be 
“embedded in innovation areas”. They provide advice but also sell inputs (new technologies, seeds, 
chemicals) and services, or collect farmers’ produce; 

 Our investigation shows that, as farmers’ sources of advice mostly consist of organizations that 
are economically embedded in innovation areas, the diversity of farmers’ sources of advice reflects 
farmers’ own integration (or lack of integration) in the innovation area; 

 As regard to the pluralism of advisory organizations, the Chambers of Agriculture, as NGOs, play 
a rather limited role in the three innovation areas. Peer-to-peer, farmer-based organizations, and 
mostly farmers’ cooperatives, are key actors within farmers’ micro-AKIS. Some farmers rely quasi 
exclusively on their advice. 

This brings to a last point: the notion of independent advice. This notion relates to different conceptions 
across countries. In France, the debate about “independent advice” currently relates to pesticides use in 
agriculture. A regulation is under discussion to compel farmers to benefit from “independent advice” 
before buying pesticides. In this context, independent means that the supplier of advice shall not be 
economically linked (through capital ownership) to any firm or organisation selling pesticides. Our results 
show that this notion of independence might be enlarged. In the three cases, the main sources of 
information and service are linked to actors that have a direct economic interest in the diffusion of the 
innovation. This might lead to a lack of evaluation of the negative effects of a given innovation. Such an 
issue might also lead be considered by policy makers. 
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1. Introduction 
The general goal of WP2 (Innovation case studies in Focus Regions: from micro- to meso-analysis) is 
twofold. First, WP2 aims at understanding why, how and with whom European farmers and farm managers 
gather and exchange information to underpin their decision-making on development and /or 
implementation of different types of innovation. Secondly, the aim of WP2 is to analyse the role played by 
advisors in these processes and to five an overview of the range of advisory services available in a series 
of focus regions across Europe. The Focus Region is a key concept adopted by AgriLink. It was defined as 
a farm census region that supplies the socio-demographical and farm structural context. These data can 
then be used to explain the diversity of farmers’ micro-AKIS and its implications for innovation up-take 
and the role played by advisors. 

The conceptual framework (Deliverable D1.1) underlying the implementation of these goals relied on three 
major assumptions. The first was that the diversity of farmers and farms leads to different decision-making 
processes with different types of advisors involved, playing various roles. The second assumption was that 
innovation might not converge with sustainable development objectives, and so might negatively affect or 
overlook the sustainability dimension. This is one of the reasons why we chose to investigate both adoption 
and non-adoption situations. Finally, the third assumption was that diversity and transformation in advisory 
landscapes in European countries and regions is a relevant variable explaining the role that advisors play 
(or not) in farmers’ innovation-related decision-making processes. 

AgriLink developed an integrated research framework (Deliverable D2.1) for gathering empirical data for 
the micro-scale concept of farmer micro-AKIS (Agricultural Knowledge and Information System) and for 
the meso-scale concept of R-FAS (Regional Farming Advisory System), in relation to the up-take processes 
of diverse types of innovation by farmers across the EU. This deliverable (D2.2), prepared by the 13 
partners involved in WP2, offers a synthesis of the qualitative insights on the farmers’ micro-AKIS and the 
role played by advisors in the selected case studies. The case studies were delimited at the regional census 
scale and focused on a group of farmers who were representative of a specific innovation, selected among 
9 innovation clusters, comprising both adopters and non-adopters. 

In France, we selected three case studies in three innovation clusters. These cases relate to major trends 
affecting the agricultural sector: environmental, technological and demographic issues. In the cluster “New 
crops” we chose to study the introduction of chickpeas, a grain-legume plant for human consumption. As 
with other legumes, this crop diversification has strong agroecological potential (Magrini et al. 2016). In 
the cluster “New technologies” we studied the introduction of apps and software for nitrogen fertilization 
modulation, based on drones and satellite technologies. These technologies are designed to optimize 
nitrogen fertilization, but their effects on sustainability are a matter of debate (Rotz et al. 2019). In the 
cluster ”Labour innovative arrangements”, our focus was on new forms of labour outsourcing. This topic 
is also a subject of academic and political discussions in Europe, about their positive or negative effects on 
both efficiency (Picazo‐ Tadeo and Reig‐ Martínez 2006) and occupational health and labour conditions 
(Mesini 2009). The first two innovations have been investigated in Gers (Nuts3 FR624), a County of the 
Occitanie region, characterized by relatively strong specialization in arable farming. The third innovation 
has been investigated both in Gers and in Pyrénées-Atlantiques (Nuts3 FR614), a County of the “Nouvelle 
Aquitaine” region, which is adjacent to Gers. 



  
 
 

Page 8 of 88 
 
 

We focused on those innovations for three main reasons. First, they involve economic and social 
relationships that seem crucial for the agricultural sector: production and commercial relationships with 
agri-food companies (in the case of chickpeas); supply relationships with agricultural machinery (in the case 
of crop input modulation tools); labour relationships (in the case of new outsourcing practices). These 
innovations thus provide a rich basis for learning about the role of farm advice in crucial spheres of 
agricultural production. Second, those innovations relate to domains of expertise that are unequally 
embedded in the frontiers of the agricultural sector. At first sight, the issues of crop diversification (in the 
case of chickpeas) and labour organization (in the case of new outsourcing practices) are located within 
the boundaries of the sector. The case of apps might involve actors beyond the agricultural sector (start-
ups, etc.). We expect that those innovations would involve advisors from various organizations. Third, the 
three innovations are closely linked to public policies: their capacity to boost agricultural transition towards 
sustainable development thus calls for scrutiny. 

Case 1: Chickpea cultivation 

Chickpeas, as grain-legume plants, fix atmospheric nitrogen, a major component of protein and a required 
nutrient for plants. They are therefore increasingly considered as a central “lever” in the achievement of a 
sustainable agriculture and food. Benefits are expected in terms of both agronomy (legumes can contribute 
to the reduction of nitrate fertilization, greenhouse gas emissions and risks of plant diseases, and to soil 
improvement, etc.) and health (as they provide vegetal amino acids, they can contribute to reducing diabetes 
and cardiovascular diseases). Recently, the European Commission (EC) and Parliament made the 
development of the production of grain-legume plants a specific policy goal (e.g. EC, 2018; PE, 2018). 

Case 2: Crop input modulation for fertilization 

Crop input modulation tools based on drones and satellite images give aerial pictures of the crops, which 
are turned into maps of agronomic indexes. An algorithm based on a plant growth model then generates 
crop input modulation maps. These maps are expected to propose the “optimal” dose of fertilizer to be 
sprayed, accounting for intra-field heterogeneity. The promoter of these tools thus claims that they 
constitute a crucial means to green agricultural production. Official programmes are emerging across 
Europe to foster their dissemination. For instance, the EC supports a thematic research programme about 
digitalization through the European innovation partnership for agriculture (EIP-Agri). 

Case 3: New forms of labour organization 

In France, farmers traditionally used to outsource some farming operations, such as harvesting. But in the 
last two decades, several studies have shown the rapid development of new outsourcing practices and 
organizations in response to a growing number of needs: the need for new farming technologies and skills 
to help farmers to meet new policy requirements (quality and environment norms, occupational health); 
the need for new types of advisory services (technical and organizational strategic advice, financial and 
estate management advice, networking advice, for instance); or the need for find a solution to keep the 
farm operating when the farmer retires without a replacement. Unlike the traditional outsourcing 
organizations, the newly emerging ones offer different types of innovative services to meet the demand: 
specialized operations using precision/ITC technologies (in France the CLEO network for instance), or “A 
to Z” multi-service packages including farm management and farm advisory services (e.g. the Agriland 
company in Belgium and France). 
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In France, farm advice used to be in the realm of dedicated farmer-based organizations, such as the “Centre 
d’Etudes des Techniques Agricoles” (CETA) and the “Groupes de Développement Agricole” (GEDA), 
under the umbrella of the Chambers of Agriculture (which also have a delegation of public services and 
benefit from public funds). Since the 1970s, their role has been eroded while that of farmers’ cooperatives 
and private traders has grown (Brunier, 2018; Labarthe 2014). The focus regions of our investigations are 
typical of such trends, but also of less documented ones, such as the emergence of start-up, SMEs, or new 
forms of peer-to-peer learning among farmers. They are therefore good case studies to facilitate an 
understanding of the major transformations of farm advice in France. 

In Gers, the Chamber of Agriculture stopped providing agronomic advice to farmers’ circles (GEDA) at 
the end of the 1980s: there are no longer general advisors spread over the territory, only specialized 
advisors on specific topics. Another association of farmers’ circles (the CETA) is however still active 
(AgroDoc), and farmers’ cooperatives also provide advice to farmers. They are intermediaries between 
them and input providers (such as pesticide and fertilizer retailers for instance) or purchasing companies 
(such as agri-food firms). As crucial crossing points in the agricultural economy, farmers’ cooperatives and 
private traders became key actors of the supply of advice for farmers. Their umbrella organizations (Coop 
de France and especially La Fédération du négoce agricole) provide specific support to their advisory activities 
(R&D, software, certification and training of advisors, etc.). Recently this model was challenged. A new law 
requires that farmers benefit from independent1 advice prior to buying pesticides. Even though our case 
studies do not reveal this potentially major change (the reorganization of agricultural trading companies 
and farmers’ cooperatives in line with the law is still in its very early stages), they do allow us to capture 
the mechanisms that strengthen the influence of various trade actors (private or cooperative) through 
farm advice, and to discuss their positive or negative effects on sustainable development. 

The other focus region is Pyrénées Atlantiques (PA), located south of Gers. PA is one of the French 
counties where the new agricultural outsourcing practices are the most widespread (Forget et al., 2019; 
Nguyen et al., 2019). In addition, PA’s advisory landscape is particularly rich and pluralistic, with a large 
number and variety of advisory bodies. One of the particularities of PA is its division into two cultural and 
political territories: the “Pays Basque” area and the “Béarn”. We thus sometimes find identical economic 
and administrative organizations present in both parts of the region (for example the association Solidarité 
Paysans in the case of advisory bodies), or on the contrary organizations present in one territory but absent 
in the other (for example the Association de Formation Collective à la Gestion).  

This report is organized as follows. AgriLink key concepts and research questions are presented in section 
2 and case studies overview and methodological approach are presented in section 3. The three cases and 
the data collected are presented in Section 4. The results (Section 5) are presented by case study (Section 
5.1 for chickpeas, Section 5.2 for drones and Section 5.3 for labour outsourcing). Section 6 presents an 
overall discussion across cases about the role of advice in farmers’ decisions regarding innovation, and 
about the what our cases reveals in terms of transformation of the advisory supply for French farmers. 

                                                
 

 
1 Here, independent means that the supplier of advice can not sell pesticides or be economically linked to a firm 
selling retailing pesticices, see the French Journal Officiel published on 25 April 2019 
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Nine narratives of selected farmers’ profiles are presented in Section 7. They enable a more in-depth 
understanding of the farmers’ sources of advice along their decision process. Section 8 concludes. 
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2. AgriLink key concepts and research questions 
AgriLink key concepts which are relevant for data collection in WP2 comprise the: Focus Region, farmers’ 
micro-level Agricultural Knowledge and Information System (micro-AKIS), mesoscale concept of R-FAS 
(Regional Farming Advisory System), and the trigger-cycle model (TCM). These concepts were established 
in the AgriLink Description of the Action (DoA) and elaborated by the project conceptual framework (see 
Deliverable D1.1). 

The Focus Region is as a farm census region that establishes the boundaries of the case study for data 
collection on micro-AKIS and R-FAS. Preferential geographical region is defined at NUTS 3, which is in 
certain cases replaced by NUTS 2 to achieve a better case study delimitation. 

The micro-AKIS describes the micro scale knowledge-system that farmers personally assemble, including 
the range of individuals and organisations from whom they seek service and exchange knowledge with, the 
processes involved, and how they translate this into innovative activities (or not). Empirical uptake of this 
concept entails answering two questions: a) who influences farmers (and farm households) in decision-
making on adopting or choosing to not adopt innovations; and, b) how, i.e., what are the processes 
describing the knowledge assemblage by the farmers and role played by the different sources involved (see 
D2.1). 

AgriLink defines the R-FAS as the set of organisations that enable farmers to develop farm-level solutions, 
enhance skills and coproduce knowledge with advisors. These are envisaged by AgriLink in a pluralist view, 
including traditional advice providers (chambers of agriculture, public bodies, etc.), farmer-based 
organisations (unions, associations, cooperatives, etc.), independent consultants, NGOs, upstream or 
downstream industries, and high-tech sectors. Hence, R-FAS covers the full range of these organisations 
in a given region, and their connection to wider AKIS organisations, and as well as a range of services, 
including research, advice and brokering, meaning they can be active at different steps of the farmers’ 
decision-making processes, and use different methods at these different steps. 

The trigger-cycle model established that farmers’ decision-making regarding the innovation uptake is driven 
by a triggering event that initiates a path-dependency break cycle composed by three main phases, that can 
be described to account for the advisors role: a) farmers’ awareness of the innovation, encompassing 
brokering activities developed by advisors to disseminate the innovation and to (co-)create trigger events 
influencing farmers’ decision-making processes; b) active assessing innovation entailing advisors assemblage 
of information on the innovation costs, benefits, and side-effects by developing and involving in R&D 
activities; c) supporting farmers in innovation implementation by delivering advice and carrying out 
facilitation activities. The Figure 1 offers an integrated view of the TCM and the key concepts that were 
implemented in WP2 through the case studies delimitation and the data collection at farm micro-level and 
at the R-FAS meso-level. 
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Figure 1: Integrated view of the TCM and AgriLink key concepts 

 
Source: AgriLink 

The research questions to be answered with the empirical approach of WP2 are synthesised in Box 1. The 
research questions aim at responding the WP2 goals through the empirical approach delineated in D2.1 
build on the AgriLink conceptual framework (presented by the deliverable D1.1). 

Box 1: AgriLink empirical research questions for WP2 

3. What roles do advisory services play in the cycles of farmers’ decision making?  
 The cycles comprising the trigger-cycle model developed by the AgriLink conceptual framework to 

understand farmers’ decision-making processes regarding innovation up-take and to describe 
respective micro-AKIS; Advisor’s role is investigated at three phases of this model: a) Farmers’ 
awareness of the innovation, encompassing brokering activities developed by advisors to disseminate 
the innovation and to (co-)create trigger events influencing farmers’ decision-making processes; b) 
active assessing innovation entailing advisors assemblage of information on the innovation costs, 
benefits, and side-effects by developing and involving in R&D activities; c) supporting farmers in 
innovation implementation by delivering advice and carrying out facilitation activities. 

3. What is the relationship between different types of farmer and advisory service suppliers in the decision-
making process?  
 Comprising heterogeneity in farmers profile, farm structural features and farm business models; the 

nature of the innovation; regional context; R-FAS landscape and business models (including models 
associated to digitization of agriculture); role of advisory services in different stages of farmers’ 
decision-making cycles and if these are creating new advisory service supply opportunities and /or 
new functions, and as well as new forms of path dependency. 

3. How does the transformation of advisory service suppliers landscape influence farmers’ decision-making 
and uptake of innovation? 
 Accounting for R-FAS history and on how new configurations of R-FAS (generally depicted as more 

fragmented and pluralistic) play on the relation between farmers and advice, and respecting this 
relation: a) allow for more creativity, triggers, and a diversity of knowledge and information channels 
for farmers; b) influence farmers’ access to information and knowledge, and equity on farmers’ 
information access. 

Source: AgriLink  
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3. WP2 case studies overview and methodological approach 

3.1 WP2 case studies selection  

The case study delimitation in AgriLink was built through two dimensions. One of the dimensions was the 
spatial delimitation of the R-FAS boundaries at the focus region level, and the second the farmers selection 
in relation to the innovation type. Table 1 presents the selected innovation according to the respective 
innovation type and the sustainability challenge addressed by innovation. 

Table 1: Selected innovations and sustainability challenges 

Type of 
innovation 

Innovation cluster Selection focus 
Sustainability challenge addressed 

Technological 
Autonomous vehicles, 
robots, drones, intelligent 
sensors/Precision Farming 

IT (Information 
technologies) 

Climate change, Eco-efficiency, Pests & diseases 
Growth and jobs – Digitalization 
Food security – Biodiversity, Food provision 

Process (farming 
practices) 

Biological Pest Control 
Integrated 
ecological farming 

Climate change, Eco-efficiency, Pests & diseases 

Soil Improving cropping 
systems 

Food security – Biodiversity, Food provision 

Marketing and 
financing 

Retro-innovation 

Diversification 

Growth and jobs – Business diversification, 
Social cohesion Introducing new crops 

Direct marketing 
Eco-efficiency 

Developing new activities 

Social and 
organisational 

Natural resources 
common management Collaborative 

organisations 

Growth and jobs – Social cohesion, 
Digitalization 

Labour Innovative 
arrangements 

Food security – Biodiversity 
Eco-efficiency, Pests & diseases 

Source: AgriLink 

The farmers’ selection in each case study built on targeting groups of farmers amongst whom the 
innovation is already widespread, so that it would be possible to characterise the micro-AKIS supporting 
innovation up-take of adopters, as well as the micro-AKIS of non-adopters. 

 

3.2 WP2 methodological framework   

The methodological framework implemented in WP2 consists of a mixed-method strategy (for a detailed 
description see WP2 research protocol in D2.1), combining case study approach with quantitative survey-
type data collection. It is implemented in three steps. Firstly, the case study selection, already described. 
Second step consisted of delineating and implementing two major surveys: a) of farmers to collect the data 
for describing the micro-AKIS and the role the advisory service providers play on it; and, b) of advisory 
service providers to enable describing R-FAS in relation with the innovation addressed by each case study.  



  
 
 

Page 14 of 88 
 
 

Figure 2 depicts an overview of the WP2 data collection strategy, highlighting the intermediate outputs 
and the outcomes to be generated from the data analysis, including the inputs to subsequent WPs. 

 
Figure 2: Overview of WP2 data collection and reporting 

 
Source: AgriLink 

Farmers’ survey was conducted through a question-guide comprising both open-ended and closed 
questions intended to gather quantitative data on whom and how type of questions (who are the advisory 
service providers and how these are provided), along with qualitative data on the why and how type of 
questions allowing for in-depth understanding of farmers’ micro-AKIS. Quantitative data from farmers’ 
survey (FS) were entered in a database, while qualitative information and narrative descriptions were 
recorded and analysed in order to provide the descriptive and analytical insights. This deliverable, the 
synthesis country report, presents the outputs of both, the data analysis and description and the qualitative 
insights for each case study.  

Farmers’ survey was implemented through face-to-face interviews, conducted by members of research 
teams or duly trained students, following a question-guide including open, mixed and closed questions to 
collect data on the trigger events, the farmers’ innovation evaluation, knowledge and information sources, 
flows and social networks, farmer profile and demographics, business model and farm structure. FS 
comprised a set of matrixes to gather data to describe farmer micro-AKIS for the three main stages of the 
TCM (awareness, active assessment and implementation of the innovation), and on the micro-AKIS used 
by the respondent for farm management in general, and as optional the household micro-AKIS for the 
family farms when family members show to be influential actors for information and knowledge flows 
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assembled by farm decision-maker(s). Detailed information on the farmer survey and respective question-
guide is available at the Deliverable D2.1. 

The advisory organisation survey (AOS) question-guide builds mainly on closed questions and addressed 
formal providers of advice (see Box 2), excluding informal providers. Formal advisory service suppliers 
comprise organisations providing advisory services as a secondary activity and /or providing them for free 
(e.g. associated with the supply of inputs or software). In-depth information on the R-FAS is gathered 
through complementary in-depth semi-structured interviews delivered to a small number of regional AKIS 
actors.  

 
Box 2: Definitions on advisory services for R-FAS survey 

 A service activity that enable farmers to develop farm-level solutions, enhance skills and coproduce 
knowledge with advisors.

 Any organisation that delivers advisory services to farmers.

 Traditional suppliers specialised in the supply of advisory services to farmers. This corresponds to former 
‘extension suppliers‘.

Source: AgriLink 

The question-guide for advisory organisations comprised mostly closed questions and addressed data 
collection to: a) describe the organisation, including its ownership status, action level, advisory services 
supplied, funding resources and in-house R&D facilities; b) characterise its human resources, their 
distribution according to front-office and back-office activities, qualifications, certification and training, and 
on the methods they use for supplying advisory services; c) describe the type of advisory services’ clients 
and the main topics of these services; d) identify the national and regional public support to  advisory 
organisations, including funding and other type of support to back-office activities (training, R&D and 
networking activities); e) assess organisations’ benefit from current EU level policy instruments, such as 
EU-FAS, EIP-AGRI, and rural development programmes; f) describe the organisation of advisory services 
supplied in relation to the innovation at stake in the case study, and the back-office activities undertaken 
by the organisation to support the supply of these services; and g) collect the organisations’ vision regarding 
the major challenges to be faced in the next years by the advisory service suppliers, in the focus region, 
regarding the innovation development. 

The in-depth interviews with AKIS key actors collected their knowledge on the innovation path in the 
region, on major innovation triggers, and on their evaluation of the farmers’ knowledge and information 
needs and demand along the various stages of the innovation TCM and to what extent R-FAS is responding 
to these demands. The target number of interviews with key actors was established as five, whereas they 
can be fewer depending on the number of relevant actors is each case study. 

The data analysis and qualitative insights obtained in each case study are also part of this deliverable, the 
synthesis country report. Detailed information on the advisory organisations’ survey and respective 
question-guide is available in the Deliverable D2.1. 
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In addition, this deliverable comprises the description and the insights gathered from detailed narratives of 
farmers’ decision-making processes regarding the uptake of the innovation, built on the TCM and 
addressing the advisory service supplier’s role. Three narratives per case study were included in the data 
collection conducted by the WP2 to generate information for the integrated assessment to be carry on by 
the WP5. 

 

3.3 WP2 sampling strategy   

The target population for sampling purposes was a group of farmers with similar technical-economic 
orientation amongst whom the innovation is already widespread, enabling to identify adopters and non-
adopters of the innovation. Hence the target population to be sampled was defined by two criteria: a) 
innovation adopters and (informed) non-adopters; with b) a similar technical-economic orientation, whilst 
addressing farm structural heterogeneity among the targeted group of farmers, which might lead to the 
inclusion of farmers with different farm styles and/or business models. In addition, specific categories of 
non-adopters, such as droppers, or of adopters, such as partial adopters, were accounted for sampling 
purposes when found to be relevant in the targeted population. 

A sample of 40 to 50 farmers was required by each case study. A snowball-type sampling procedure was 
adopted relying on the support of key-informants (‘gatekeepers’) familiar with the targeted group of 
farmers, which might include farmer associations, researchers, and other AKIS actors and experts. To 
avoid selection bias, different information sources needed to be used and cross-checked (See Deliverable 
D2.1 for a detailed description of farmers sampling strategy). 

The advisory organisations were sampled through a snowball process relying on diverse sources to ensure 
that the complete spectrum of advisory organisations supplying (or that could supply) advisory or related 
services is included in the sample. A minimum of 20 organisations was established for the cases were 
sampling was needed to cover the diversity of advisory service providers. In other cases, with few formal 
suppliers on the ground the strategy was to interview the maximum number of existing organisations. 
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4. Country case-studies, farmers groups and advisory suppliers 
Three case studies are presented for France. The first two are located in Gers and relate, respectively, to 
the introduction of chickpeas production, and to the diffusion of crop input modulation tools. The third 
case, concerning new forms of agricultural outsourcing, is situated in Gers and Pyrénées-Atlantiques (PA).  

4.1The case-studies and focus regions 

In this section, we give a brief overview of the advisory challenges associated with the cases, and of the 
potential advisory actors that can support farmers’ decision process. 

4.1.1Case-study 1 – Introduction of chickpeas 
Our first case study deals with the introduction of chickpeas in conventional farming in Gers, a county of 
the Occitanie region, located in the southwest of France. Chickpeas, like all grain-legume plants, fix 
atmospheric nitrogen, which is a major component of protein and a required nutrient for plants. Since a 
few years ago, economists, agronomists and nutritionists have viewed the growing production of grain-
legume plants as a central “lever” to favour sustainability in agriculture and food production (Voisin et al, 
2013 ; Schneider et Huyghes, 2015). Whereas the increasing specialization of farm systems in the 1960s 
(in arable and other crops) resulted in a reduction of grain-legume plants in rotations, the recent rise of 
their production suggests multiple benefits: not only agronomic benefits, linked to their ability to fix 
atmospheric nitrogen (reduction of nitrogen fertilization and greenhouse gas emissions, soil improvement, 
reduction of the risk of plant diseases) but also health benefits for consumers (reduction of certain diseases 
– diabetes and cardiovascular diseases – induced by the increased ratio of vegetable protein in food). 

Recently the European authorities made the development of the production of grain-legume plants a policy 
goal in its own right (EC, 2018, PE, 2018). So did the French state: in 2017, the Ministry of Agriculture and 
Food (MAF) set out an action plan prepared by the inter-branch organization of vegetable oils and proteins 
(Terres Univia, 2017). A national consultation, conducted under the umbrella of the MAF, is in progress. 
In official speeches, the rise of legume-grain production encompasses three strategic dimensions: 
environmental (contributing to the "ecological transition"), geostrategic (consolidating the "food 
sovereignty" of France), but also economic. In France, and more widely in the European Union (EU), the 
demand for legume-grain plants for human consumption is rising steeply: their markets are seen as 
"potentially highly profitable" (EC, 2018, p.2) as they have been experiencing annual “double-digit growth” 
(between 11 and 14%). The economic development perspective is seen as very promising: of the 3 million 
tons of pulses intended for human consumption consumed in the EU, 1 million – chickpeas and lentils in 
particular – are imported (p. 6). 

Among grain-legume plants intended for food markets, the production of chickpeas (like lentils) has been 
experiencing strong growth in France for several years. Until 2016, it increases regularly, from 1,000 
hectares planted in 1997, to 2,000 in 2007 and 9,538 in 2016. In 2017, production exploded, with 19,553 
hectares (Terres Univia, 2017, p. 29). Although smaller, production in organic farming has followed a similar 
trend (4,637 hectares in 2017 - p.28). Occitanie ranks as the main production area in France. It is thus a 
very relevant area to study the “chickpea boom”: in 2017, 11,800 hectares were sown for a total 
production of about 20,000 tons (60% of French production). This study focuses on Gers, the region’s 
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main producing county. In 2017, 5,400 hectares were sown (of which 2,400 hectares in organic farming). 
Analysing the development of chickpea production in Gers affords insight into the action of those who 
knew how to seize this new economic opportunity that opened up to them. Gers is a highly agricultural 
and rural territory:  agriculture provides 12% of employment. It is the 8th French country (out of 100) in 
terms of field crops (CAO, 2017). Agricultural diversification is important in terms of both production and 
outlets; some farms have access to numerous export markets, while others (1 out of 6 farms, especially in 
viticulture) sell their produce directly to consumers. In addition, 1 out of 3 farms has an official quality 
label; organic farming is particularly developed, covering 13% of the Utilized Agricultural Area (UAA) of 
the county. Since the early 2000s, the number of farms has dropped significantly (CAO, 2017): in 15 years, 
from 2002 to 2017, Gers lost 1,416 farms (a decline of nearly 20%). The average farm size has increased 
sharply, well above the national average, now standing at 86.5 hectares (against 63 hectares - AGRESTE, 
2018). These figures, however, hide wide disparities. 

When it comes to farm advice, Gers exhibits a specific feature. The Chamber of Agriculture, a traditional 
agricultural advisory service provider in France, withdrew in the late 1980s from agronomic support of 
farmers, which it had previously provided through local farmers’ groups, supported by advisors implanted 
locally (the so-called agricultural development groups/groupes de développement agricole). The Chamber 
now delivers only specialized advice. Since the ‘80s, agronomic advice has become the realm of 
organizations that combine advice with trading activity for farmers: predominantly farmers’ cooperatives. 
These cooperatives (e.g. Qualisol, Val de Gascogne, Gersycoop) are relatively small in the French context. 
However, they face competition from larger regional cooperatives (e.g. Maïsagri, an Arterris subsidiary). 
Advice is also provided by non-cooperative private trading companies, some of which are small (e.g. Nataïs, 
a popcorn maize company), and others large (French subsidiaries of international seed companies: e.g. Suba 
and Pioneer). A predominant feature of this Gers landscape is Agro d'Oc–Union des CETA d’Oc, a service 
cooperative focused mainly on agronomic advice delivered through local circles of farmers (CETA), which 
are facilitated by advisors of the service cooperatives. However, through its subsidiaries, Agro d'Oc is also 
a trader of agricultural products and a supplier of inputs. 

In short, in Gers, agricultural advice and trading are closely linked for arable production. We will see that 
this linkage has been a decisive factor in the development of chickpea production. Through their consulting 
activity, intermediaries between the farmers and processors (cooperatives of private firms) have stimulated 
an increase in the production of chickpeas to satisfy the demand. To do so, their advisors sought to meet 
a dual challenge that directly affects their consulting activity: filling a knowledge gap (there is a lack of 
technical and economic references about chickpea production) and an organizational gap (there is not yet 
a supply chain dedicated to chickpeas). In this study, the aim is to better understand the role that various 
organizations have played in farmers’ decision to adopt chickpeas or not. The study will also be informative 
as regards changes or strengthening of the balance of power, competition or collaboration between 
suppliers of advisory services. 

4.1.2Case-study 2 – Introduction of crop input modulation tools 
We chose to investigate farmers’ decision regarding the adoption of digital tools that enable the modulation 
of crop nitrogen fertilization. These tools are based on drones and satellite technologies that take aerial 
pictures of the crops. These images are then turned into maps of agronomics indexes, from which nitrogen 
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input modulation maps are generated. The algorithms are based on a reversal agronomic plant growth 
model; they are owned by the organizations that developed them and fall under industrial secrecy policies. 
These maps indicate the “optimal” dose of fertilizer a farmer has to put on each plot of the land. Farmers 
can use those maps in two different ways. If they have adequate equipment, they can upload the map on 
the on-board computer of their tractor, and the nitrogen modulation is done automatically. Otherwise, 
they can do the modulation manually, by looking at the map and adjusting the dose in different parts of the 
field. If they have none of those tools, farmers use a specific calculation method, prescribed by the 
legislation on fertilization. In total, the technology thus has two dimensions: a hardware dimension (tractors 
with on-board GPS and spraying ramps that enable them to modulate nitrate concentration during 
spraying) and a software dimension (the software/apps that produce the maps, based on satellite or drone 
images, to calculate modulation requirements). 

The transition towards sustainable forms of agriculture has been at the core of European policy discourse 
since the end of the 1990s. To this end, new technologies (sensors, platforms, satellites, drones) are seen 
as promising tools, and several policies have been designed to encourage their development. For example, 
the European Commission is supporting a thematic research programme on digital transformation with 
the European Innovation Partnership for Agriculture (EIP-AGRI). More generally, European authorities 
recognize the stakes related to digitalization and framing it in new ways. The digital single market set up a 
unique set of laws on digitalization to foster the development of digital tools and solutions in all sectors. 
However, there are still controversies about the impacts of these technologies on the farming system, 
particularly its sustainability, and their assessment is a major issue. As farms are too small to conduct 
meaningful R&D activities to assess the potential of such technologies, R&D is mainly conducted off-farm, 
by intermediary actors, such as advisory organizations and applied research institutes. These intermediaries 
differ, but in many European countries they are still collective organizations controlled by farmers. This is 
the case in France with the Chambers of Agriculture and applied research institutes, which own 
experimental stations throughout the country, where the potential of new technologies for farmers is 
tested (new seeds, chemicals, etc.). Intermediary actors are supposed to play a major role in the 
development of new technological tools in agriculture by assessing their impacts and reducing the 
uncertainty around their use. While this role is well established for certain technologies used by farmers 
(e.g. new varieties, new pesticides, bio-control), there is more uncertainty about machinery and digital 
technology. The aim of this survey is to better understand the role played by advisory organizations in the 
development and assessment of these technologies for and with farmers, and in farmers’ decisions to adopt 
them or not. 

The focus region where we chose to study this case is Gers, a county located in the Occitanie region, as 
in the previous case. As explained in the previous section, Gers is an agricultural area with a high level of 
crop diversification. Moreover, the county is located close to Toulouse, a city that concentrates a large 
number of aerospace research and commercial companies. There is a strong connection between the city 
and Gers County as a many commuters leave Gers every day to work in Toulouse (18% of the working 
population). That is why we thought it would be particularly interesting to focus on this county to study 
crop input modulation tools. We assumed that the presence of drones and satellite companies in Toulouse 
would have made Gers a county with a strong potential for the development of precision farming tools. 
Moreover, Gers is facing water quality problems. The capital city, Auch, has particularly bad water quality 
due to shallow ground waters exposed to farming pollution resulting from the misuse of nitrogen fertilizer. 
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Crop input modulation tools are expected to optimize fertilization practices and address this type of 
pollution. In this case study, we therefore address the following question: how does the advisory landscape 
influence the development of crop input modulation tools in Gers county, and farmers’ decision to adopt 
these tools or not? In return, what is the impact of the development of such tools on the advisory 
landscape? 

In the focus region and for this case study, there are several advisors. Like in the chickpea case study, 
farmers’ cooperatives have a strong influence in the development and diffusion of the digital innovation in 
the county. These powerful actors have a dual position. On one hand, they have strong local anchorage 
because they deliver free agronomic advice to farmers. On the other hand, they have strong bargaining 
power with input sellers and grain buyers. They are linked to farmers in various ways: farmers are members 
of the cooperative, who not only benefit from free advice, but also have commercial contracts with the 
cooperative for the purchase of agricultural commodities. This is the context in which they also sell digital 
technologies to farmers. The Chamber of Agriculture is not active in Gers in the same way, and has fewer 
advisors active in the field. These advisors often deliver advice about specific themes or regulations. 
Recently, the Chamber also started the commercialization of digital solutions for farmers. Note that some 
farmers are also still linked to the Chamber through the main farmers union, FNSEA (Fédération Nationale 
des Syndicats d’Exploitants Agricoles), which is running it. In parallel, machinery dealers, that are not 
traditional advisors, appear to be shifting towards an advisory role for crop input modulation tools, both 
for hardware and software. They have strong local relationships with farmers and organize paid training 
days for farmers on precision farming. In total, crop input modulation tools fit differently in the models of 
various suppliers of advisory services to farmers. 

 

4.1.3Case-study 3 – Introduction of new forms of farm labour: the case of agricultural outsourcing 
Outsourcing is a phenomenon known mainly in the industrial sector, where it has predominated and 
developed at a sustained pace since the beginning of the industrial revolution and more particularly since 
the 1970s. In agriculture, in addition to mutual assistance, the outsourcing of certain technical operations, 
such as harvesting and wrapping, is also a longstanding practice. But for a long time mainly small farms, 
which did not have the necessary equipment or labour, used to outsource such operations. Agricultural 
outsourcing traditionally involves more-or-less informal arrangements among farms in the same territory. 
For the use of agricultural equipment, it includes machinery cooperatives with a mutual aid approach, or 
agricultural service companies with a market approach. Outsourcing may also include administrative tasks 
such as accounting, performed by management centres. 

It was not until the mid-1990s that outsourcing in the agricultural sector really took off (Chevalier, 2007). 
Since then, it has continued to develop steadily. Between 2000 and 2016, the number of farms making 
significant use of outsourcing more than doubled, with new practices such as outsourcing operations that 
require sophisticated technologies and specific skills (conservation tillage, phytosanitary treatments with 
on-board computerized technologies, etc.) (Forget et al., 2019; Nguyen et al., 2019). Over the same period, 
the practice of delegating the management of all productive tasks to a third party – something that Harff 
and Lamarche (1998) considered as unprecedented in the ‘90s – is no longer something unusual in the 
French countryside (Anzalone and Purseigle, 2014). We find specialization, particularly among mixed 
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cropping-breeding farmers who are refocusing on livestock, and estate management, with retired farmers 
who become "owner/pensioner" at the head of holdings they no longer farm. We will qualify this form of 
outsourcing as "A to Z" or "complete worksites". Not only does it lead to a profound re-organization of 
agricultural work, but also it seems also to constitute a major change in the meaning of being a farmer. 

In addition, the forms of outsourcing developed in recent years also concern the "employer function" of 
the farmer. A growing number of employees working on farms are no longer directly employed by the 
farmer but are dependent on another organization. In some cases, this function of delegating the employer 
role is the main reason for using specialized service providers. Several types of organization play a key role 
in this area, for example, large associations bringing together several hundred employers ("county 
employer syndicates" –“groupements d’employeurs départementaux”), and service providers with posted 
workers. Even though it is undergoing a major turning point, outsourcing in agriculture is paradoxically still 
poorly documented and studied. A review of the scientific literature over the past two decades reveals 
barely twenty references on the subject in the world, including fewer than five concerning Europe. For 
several countries, publications have recently dealt with the development of service provision employing 
posted workers (e.g. Decosse and Mesini 2018). However, they are conducted mainly from the point of 
view of the conditions of employment of these workers and hardly address the question of the changes 
induced on the farms themselves. Moreover, they are not placed in the general perspective of the 
development of subcontracting. Many questions thus remain as to the development of an outsourcing 
rationale. With regard to Agrilink, the question of advising with regard to the rapid development of these 
new outsourcing practices is central: what has been the role of farm advisory systems in the development 
of these practices? What is in turn the impact of these practices on the advisory landscape? 

The first region concerned by the study is Pyrénées Atlantiques (PA). In terms of new outsourcing practices, 
this is one of the 3 French counties (out of 95) with the highest percentage (16-18%) of farms whose 
management of all cropping operations (cereals, oilseeds and protein crops) is delegated to a third party 
(“A to Z” outsourcing). In PA, the density of agricultural service providers of all types is also very high, 
with more than 350 organizations (private contractors, cooperatives, farmers). Due to the political events 
that have marked its history, this region has a very dense network of advisory bodies. Yet despite this 
characteristic, the accelerated development of outsourcing in the region has led to the emergence of new 
advisory actors, such as private consulting firms and other “land managers”. Changes in the agricultural 
advisory landscape in connection with the rapid growth of outsourcing in the region are particularly 
interesting. According to many farmers, emerging actors seem to be better able than conventional actors 
to meet their advisory needs. At the same time, some of these new actors appear to be stakeholders of 
the organizational and technical innovations they recommend, raising thus the debate of the impartiality of 
the advisory process.  

The second focus region is Gers, which has been described above for the other two case studies (drones 
and chickpeas). The case of agricultural outsourcing sheds a different light however on the advisory 
landscape of the Focus Region, as it requires very different competences from advisors. 
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4.2 Farmers’ groups target and sampling strategy 

Case study 1 – Introduction of chickpeas 

The survey, focused on conventional chickpea production, involved a group of 32 farmers. To identify the 
first farmers interviewed, we relied on agricultural traders dealing with chickpea production, who also act 
as advisory suppliers: Les Établissements Goudy, Gersycoop, Qualisol, Val de Gascogne, Grain D’Oc (the trading 
subsidiary of the service cooperative Agro D’Oc). This entry point afforded various advantages: it enabled 
us to grasp the diversity of advisory organizations present in the county, and therefore the particularity of 
the relationships they have with farmers, and it made it possible to take into account the diversity of soils 
in Gers (clay-silt, limestone, sandy) that may affect the dynamics of adoption of chickpea – a plant adapted 
to the Mediterranean climate, which requires soils with a good drainage capacity. This entry point, however, 
had the disadvantage of investigating a group of farmers who had what agricultural traders considered as 
"good farms". To circumvent this bias, we took care to ask the first farmers we interviewed (the ones 
recommended by traders) to indicate to us colleagues (e.g. neighbours) likely to answer our questions, 
whether or not they introduced chickpeas in their rotation.  

A clarification must be made about the category "drop-out" (adopter who stopped sewing chickpeas). In 
Occitanie, the production of chickpea is not strictly speaking a novelty. This crop appeared at the end of 
the 1990s when two farmers from Haute-Garonne (a neighbouring department), who ran an international 
trading company exporting to Spain, offered chickpea production contracts to traders from Haute-
Garonne, Tarn and Gers. Their activity gradually decreased, and disappeared from Gers after a decade. 
Hence, many farmers who now grow chickpea already produced some 15 years ago through contracts 
with Les Établissements Goudy (this is the case of 6 farmers we interviewed). As our study was directed 
towards the elucidation of the steep increase of this production, in 2017, we considered as "adopters" 
those who had been producing chickpea at least since that date. We accordingly considered as "drop-outs" 
those who had introduced and stopped producing this crop after 2017. In total, our population includes 
21 adopters, 9 non-adopters and 2 dropouts. 

 

Table[FR]-1 – Farmers’ surveyed in the NEW CROP case 

Innovation case-study  Adopters Non-adopters Drop-outs Total 

Introduction of chick peas in 
Gers 

21 9 2 32 

Source: AgriLink – INRA (Toulouse) 

Two farmers have been chosen for further discussion in Section 9, with a short narrative describing their 
adoption process. Both are adopters; they illustrate the types of farmers that our population is made of. 
The first type of growers remains loyal to the cooperative that purchases and markets their production. 
The cooperative is not just an access point to agricultural markets; it is also a central source of advice. The 
second type consists of growers who own grain storage capacities on their holding. Eager to reclaim the 
marketing of their production, they play on the competition between agricultural traders to obtain better 
prices. These farmers tend to be more sceptical about the advice delivered by farmers’ cooperatives. They 
prefer local groups for exchange, set up by rival advisory organizations that they see as more neutral. 
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Case study 2 – Introduction of crop input modulation tools 

Because new technological tools are sold by cooperatives, the Chamber of Agriculture and private 
consulting companies, we contacted these organizations in our focus region to get the first farmers’ 
contacts. We also used the snowball sampling techniques, as in the chickpea case study. At the end of each 
farmer interview, we asked for the contact details of other farmers who might be interested in the study, 
with the same or completely different characteristics (different size of farm, different advisory networks, 
etc.). One limit of this sampling method is that, as noted above in the chickpea case, cooperatives tended 
to give us contacts for farmers they considered as “good farmers” and “good users” of the technology. To 
assess the adoption pathways of crop input modulation tools, we study 3 different profiles of farmers 
(adopters, non-adopters, drop-outs). Adoption is not linear and these three profiles are not necessarily 
opposites. Farmers can evolve and be adopters, dropouts and non-adopters at different times. Moreover, 
the dropout profile is very interesting to study. In our approach, we choose to look beyond the dropout 
as a failure, for it can also be the result of a critical assessment of the technology by the farmer, with the 
support (or not) of advisors.  

We interviewed 33 farmers. We present the repartition between adopters, non-adopters and dropouts 
in Table 2 below. 

Table[FR]-2 – Farmers surveyed for the TECH case study 

Innovation case study Adopters Non-adopters Drop-outs Total 

Precision farming 19 8 6 33 

Source: AgriLink – INRA (Toulouse) 

We chose to take a more in-depth look at two particular cases that reveal two adoption drivers that we 
did not suspect prior to our investigations. The first case shows that machinery dealers have a strong role, 
as advisors, in the adoption process. The second case sheds light on the way cooperatives are pushing the 
development of the innovation. Both cases also illustrate the importance of trust. The informal dimension 
of advisory services remains very important, even for digital technologies.  

Case study 3 – New forms of agricultural outsourcing 

In total, 33 surveys were completed: 17 surveys were conducted in Pyrénées-Atlantiques (Item 1, S1) and 
16 surveys in Gers (Item 2, S2). In both regions the farmers were chosen in a limited zone of a few 
communes with a similar institutional and organizational context (regarding the labour market, advisory 
organizations and the offer of outsourcing services to the farms). S1 was considering all types of 
outsourcing operations (cropping, breeding, administrative tasks and farm management), while S2 focussed 
only the outsourcing of pesticide application in orchards, vineyards and crop fields. For S1, surveyed 
farmers were selected to represent the diversity of the outsourcing situations in the county. For that 
purpose, we used a database that we built as part of another research programme on outsourcing practices 
in France, which contains data from 1,300 farmers who are representative of the population of farmers in 
the county (statistical representativeness based on structural criteria such as age, farming surface and types 
of production). Among these 1,300 farmers, 80% outsource one or more farming operations. Based on 
the information we collected about their outsourcing practices, we selected 15 adopters and 15 non-
adopters representative of the diversity of the situations (mainly types of operations outsourced and 
reasons for outsourcing) and interviewed those who agreed to answer the Agrilink questionnaire. For S2, 
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in Gers, the study focused on the outsourcing of a particular type of activity, the application of pesticides. 
The farms were selected from production systems that could have recourse to a high level of pesticide 
use (e.g. orchards, vineyards, seed production), in order to identify those who subcontracted this activity 
and to analyse the reasons for this organizational choice. The objective was not to have a representative 
sample but to examine a set of farms with the most diverse strategies possible for sub-contracting this 
activity. The farms were selected in the same area, from a first list of farms (Infogreffe) then a step-by-step 
approach asking the first respondents to indicate farmers with practices very different from theirs, as in 
the other cases. 

Table 3 below gives the composition of the farmers surveyed: 

Table[FR]-3 – Farmers surveyed for the Outsourcing case study 

Innovation case study Adopters Partial 
adopters 

Non-
adopters 

Drop-outs Others Total 

Pyrénées Atlantiques 
(new outsourcing 
practices) 

11 0 4 1 1 17 

Gers 
(outsourcing of 
pesticide application) 

6 0 9 1 0 16 

Source: AgriLink – INRA (Toulouse) 

 

The surveyed farmers for this case study thus correspond to a total of 16 adopters, 2 dropouts, 13 non-
adopters, and 2 classified as “others”. In-depth observations of farmers’ strategies regarding outsourcing 
revealed a wide range of situations and it was not always easy to classify them:  

 Some of them are quite disconnected from traditional categories of the analysis of farm structures. 
For instance a same person may be registered as a family farmer on one farm where very few activities 
are outsourced, and as a manager on another farm where he has decided to outsource all the activities, 
including the daily management of the production.  
 Regarding outsourcing, there are cases where a farmer running an over-equipped farm decides to 
develop an outsourcing business apart from his farm in order to amortize his machinery. He will use 
the services of his company to carry out operations on his farm, but this does not mean that he can 
be considered as an adopter. We have decided to classify such a situation as “other”. 
 Outsourcing certain operations, such as harvesting, is an old widespread practice. There is also 
the case of interviewees who inherited a farm but have never farmed, and have always been used to 
outsourcing all of the farming operations, including sometimes the management of the farm. Those 
farmers are considered as non-adopters.    
 The drivers of the decision to outsource are also widely diverse, as are the modalities of this 
outsourcing (types of contractual agreement, level of decision that is given to the service provider, 
etc.). These surveys provide new information regarding the changing situation of labour organization 
at farm level, but the saturation level was not reached at the end of the survey period due to the very 
wide diversity or outsourcing patterns. 
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Regarding the narratives, for PA we chose two adopters showing two very different situations of 
outsourcing. The first one related to a young farmer who was outsourcing specific operations requiring 
qualified skills and specific machinery to test agro-ecological practices. In his case, the adoption was part 
of an agro-ecological transition process on the farm. His sources of advice were widely diverse but one of 
the most important ones was the contractor with whom he spoke a lot and tested new practices on his 
farm. The second adopter was a farmer close to retirement who adopted “A to Z” outsourcing for 
different reasons. His main source of advice for what he considered as strategic decisions was private 
consultants. For Gers we chose the case of a farmer who described how he decided to outsource the 
pesticide application activity because of difficulties in finding "reliable" staff. These three cases are not 
representative of all of the current outsourcing and advisory arrangements, but they give some interesting 
insights into changes underway.  

      

4.3 AKIS experts and advisory organizations 

Case study 1 – Introduction of chickpeas 

Given the interplay of agricultural advice and trading, the AKIS investigation of chickpea in Gers has 
involved a relatively small number of actors. At its heart is a financial holding company, UCOSEM (Caussade 
Semences group since 2018). Nine farmers’ cooperatives are shareholders of this company, three of whom 
are located in Gers (Qualisol, Val de Gascogne, Gersycoop). The holding company is the shareholder of 
Épi de Gascogne (specializing in seed production: multiplication, sorting, sizing) and Caussade Semences 
(specializing in varietal creation). Through its business unit "Défi Légumineuse", UCOSEM has developed 
seed procurement (purchasing, multiplication and recently selection) and production of expertise on 
chickpea cultivation, in a context of wide knowledge gaps. So far, this plant has not attracted the attention 
of agronomists from basic public research institutes (National Institute for Agronomic Research - INRA) 
or from applied research controlled by farmers (the Technical Institute of Vegetable Oils and Proteins – 
Terres Inovia, a farmers organization). Although UCOSEM is not solely responsible for the production of 
chickpea seeds, the action of competing companies (e.g. Suba and Maïsagri, a subsidiary of the Arterris 
group) is marginal - in Gers at least.  

Through our survey, we aimed at gaining insights on the diversity of the advisory suppliers involved in 
chickpea production, whether they developed face-to-face relationships with farmers (case of trade firms 
and cooperatives: Les Établissements Goudy, Gersycoop or Val de Gascogne) or relied on local farmers' 
groups (in the case of Agro d'Oc). Finally, we considered organizations that are evolving on the margins of 
the chickpea AKIS in Gers: the Chamber of Agriculture which, as noted above, had largely abandoned the 
agronomic support of farmers by the end of the ‘80s; the Technical Institute of Vegetable Oils and Proteins 
(Terres Inovia), which recently developed expertise on chickpea and is involved in the organization of the 
plant-grain legumes value-chain.  

In total, 11 interviews were conducted. 

 

Case study 2 – Introduction of crop input modulation tools 
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We first decided to meet the person in charge of the development of precision farming in each main AKIS 
organization involved in the development of nitrogen fertilization tools (i.e. the Chamber of Agriculture, 
farmers’ cooperatives, and an applied research institute). We then attended different events in relation to 
precision farming and machinery: a fair on grain production innovation (Les Culturales, organized by a 
farmer-based applied research institute), a training day for advisors about grain production (“Journées 
Innovation, R&D, Développement et Conseil”, organized by the Chamber of Agriculture) and the Paris 
international agribusiness show. We interviewed representatives of organizations that were promoting 
their role in precision farming development and diffusion (see Table 4 below). In total, 15 interviews were 
conducted.  

 

Table[FR]-4 – Interviews with AKIS actors for the TECH case study 

Farmer-Based Organizations: cooperatives (1), Chambers of 
Agriculture (2), technical institute (1) 

Ovalie Innovation (cooperative Vivadour), Arvalis (technical 
institute), person in charge of digital agriculture in the Gers 
and Haute Garonne Chambers of Agriculture. 

Private advisors (2) RAGT, Local trader 

Machinery dealers (2) John Deere, Class 

Start-up (6) Solvi, DKE, Myeasyfarm, 365 farmnet 

Private companies of the farming sector (3) Yara 

Private companies from another sector (4) Bosh, Delair tech, Sigfox 

Source: AgriLink – INRA (Toulouse) 

 

Case study 3 – Introduction of new forms of outsourcing 

The interviews were selected to cover a majority of the main sources of advice mentioned by the farmers 
surveyed for Agrilink. In addition, we participated in three general meetings involving the advisors surveyed. 
During these meetings, we observed discussions among participants about their experiences and we 
attended specific training sessions on new advisory skills. We also analysed documents produced by 
different outsourcing organizations. In the case of outsourcing, since the advisory sources are not 
necessarily located in the focus region, some of the advisors and organizations interviewed were localized 
outside of Pyrénées Atlantiques and Gers (see Table 5 below).      

 

Table[FR]-5 – Interviews with AKIS actors for the outsourcing case study 

Farmer-Based Organizations: cooperatives (2 interviews) Coopérative Euralis, Fédération régionale des CUMA 

Private advisory companies & experts (2 interviews & 2 
participations in annual meeting) 

AG’ Conseil, Vitivalor solutions, CER France (annual meeting), 
Réseau national d’expertise de gestion (annual meeting) 

Outsourcing companies & contractors (4 interviews & one 
participation in an annual meeting)) 

3 farmers-contractors, Fédération nationale des 
entrepreneurs des territoires, Fédération régionale des 
entrepreneurs des territoires (annual meeting),    

Source: AgriLink – INRA (Toulouse) 

In total, 8 face-to-face interviews with advisors involved in new forms of outsourcing. 
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5. Results 
This section will outline the three different case studies for France. The first one will be the introduction 
of a new crop – chickpeas – whereas the second one deals with the introduction of crop input modulation 
tools for fertilization. Both these case studies are situated in Gers. The third case study concerns new 
forms of labour organization based on outsourcing practices in Gers and Pyrénées-Atlantiques. Findings 
related to each case are presented, following the same outlines. 

5.1 Case study 1: The role of farm advice in the introduction of chickpeas in Gers 

The implementation of our survey protocol yielded a key result: the introduction of chickpea production 
in Gers has been driven by the strong demand from agri-food companies. Agricultural traders seized this 
opportunity: the diversity of their activities (grain trading, input supply, seed multiplication), including 
advisory services, was an asset. Even though this innovation pattern has fed the exponential growth of 
chickpeas in a few years, it also comes with increasing competition between traders, including farmers’ 
cooperatives. Different organizations have put forward antagonistic models of economic development, in 
a context of struggle between trade unions on this issue. Advisory services are at the heart of this 
competition. 

5.1.1 Case study 1: findings from the farmers’ survey related to the introduction of chickpeas in 
Gers 
In view of the population studied, the demand-driven innovation pattern was made possible because of the 
strong dependence of the farmer population studied on agricultural traders. If divisions exist among 
farmers (in relation to their commercial orientation and to their membership of trading or advisory 
organizations), it has more impact on the adoption paths than on the actual content of the innovation, that 
is, the practices implemented to grow chickpeas. 

5.1.1.1 Farmers’ profile and farm structure 
Our population of farmers consists exclusively of heirs: they are sons of farmers who have inherited all or 
part of the family farm. For many, becoming a farmer seemed to be obvious ("we were born on a tractor"; 
"I knew I was going to be a small farmer"). With two exceptions, this calling led them to enter into 
agricultural education, from which they obtained a Bachelor's degree (the case of 19 respondents, or 60% 
of the population) or even a Master’s or PhD (31%). All the farmers, except for one, had worked exclusively 
in the agricultural sector (as an employee or family aid especially) or in the upstream industries (as a 
machine technician in an agricultural garage for instance) or the downstream ones (as commercial 
technicians in a cooperative for instance). For the population surveyed, the experiences that punctuated 
their relationship to the social world gravitated around the agricultural world. Family heritage was not just 
socializing experiences: it was from the family farm that the growers surveyed had started their businesses. 
Land ownership bears the family footprint: these agents inherited their parents' land; many of them (the 
case of the 14 respondents) had privileged access to land due to family leases. In addition to land tenure, 
the composition of labour also reveals the importance of the family in the construction of the production 
capacity: in 20 cases out of 32 (i.e. 63%), family members worked on the farm. 
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The farmers we interviewed were the heirs of those who took the "modernization train" in the 1950s 
(according to the expression of the time). Whether that change had been initiated by their parents or 
grandparents (depending on their age), these agents were the sons of farmers who had given up the 
subsistence-oriented family farm economy that was not integrated into market exchanges. They had 
inherited farms with a high degree of specialization, focused on few crops (carried out by men), 
supplemented by a "livestock workshop" (poultry or cattle – carried out by women). The specialisation of 
activities has been accompanied by the delegation of marketing of inputs and outputs to trade companies 
or farmers’ cooperatives (Allaire, 1988). With one exception2, the entire study population marketed its 
agricultural production (crops and livestock) through traders who opened up market access to them. The 
marketing of chickpeas was no exception to this overall pattern, characterized by a total absence of direct 
marketing (whereas some organic growers in Gers use direct marketing to sell their chickpea production). 

As a fundamental characteristic of our population, the dependence on agricultural trade intermediaries 
nevertheless found two expressions. The majority (i.e. 17 farmers out of 32) sought to reclaim their own 
marketing by developing a storage activity on the farm3. In doing so, even if their dependence on trading 
organizations persisted, these farmers felt they could choose the best bidder among cooperatives, non-
cooperative storage companies, and brokers, by scrutinizing their purchase offers. The others (i.e. 15 
farmers out of 32) relied on traders, most often farmers’ cooperatives to whom they delegated the 
marketing of their production. Few of them ever relied on a single trader. The practice of storage – which 
implies a substantial investment in terms of infrastructure and the monitoring of agricultural market prices 
– tends to discriminate between two types of farmers within our population: “cooperaters” and “stockers”. 

Farmers in these two groups have quite similar socio-demographic characteristics (social origin, age, and 
formal qualifications). Thanks to the labour force at their disposal (family workers and employees), the 
majority have developed, in addition to field crops, another activity (poultry farming, agricultural work on 
other farms, market gardening, tourism). However, "cooperaters" and "stockers" differ with regard to the 
size of their holdings and with regard to the crop rotation of their farms. “Cooperaters", who farm smaller 
areas, are dedicated to high value-added crops, which lead them to design sophisticated crop rotation 
systems (up to a dozen different crops). The "stockers" farm larger surfaces. They are specialized in fewer 
crops, which are stored before being marketed to the best bidder. As a result, their rotation is simpler 
and is organized around a few crops (wheat/durum wheat/sunflower/barley, for example). 

In sum, the population studied therefore consists exclusively of heirs, whose main socializing experiences 
have been in the agricultural world. Their holdings reflect the dominant (conventional) model forged in 
the 1960s, of specialized agriculture integrated into markets via intermediary trade organizations. They 
constitute a group of farmers with relatively homogeneous social characteristics, which therefore do not, 
on their own, the adoption of chickpea (see Table 6, below). However, there is an opposition among them 

                                                
 

 

2 Case of a farmer who breeds, processes and directly sells his ducks. 
3 Storage covers a wide range of practices: some farmers store almost all of their produce, while others store only some. This 
phenomenon of re-appropriation of their own marketing constitutes a significant trend in large-scale crops in France (Agreste, 
2010), reflecting the desire of farmers to market their produce when they want. It leads to new relations with agricultural 
cooperatives (Béguin et al, 2016). 
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with respect to marketing. If these types – "cooperaters" versus "stockers" – do not weigh directly on the 
practice of chickpea cultivation, they nevertheless tend to singularize somewhat the processes of adoption 
and the role of advisory services in this process. According to their trading channel, farmers rely on 
different sources of advice and also on different forms of advice. 

 
Table[FR]-6 - Main socio-demographic characteristics of "cooperaters" versus "storers" 

 Cooperaters Storers 
N= 15 17 
Age (average) 46.6 45.23 
% with education >= Bachelor’s 
degree 

60% 70% 

Agricultural Land (ha) 134, 73 174.7 
% of farms employing worker 60% 76.4% 
% of farms with family labour 53.3% 58.8% 
% of farms with non-productive 
activity 

73.3% 64.7% 

% of farms with sophisticated 
rotation 

66.6% 35.29% 

 

5.1.1.2 Farmers’ attitude towards innovation and change 
For the farmers of our sample, innovation and change have a positive significance. When asked, "Why did 
you decide to sow chickpeas?", many responded "because I like to change" or "to do new things". For these 
farmers, who value the fact of changing practices, advisory services in the course of their professional 
career have been the crossing point that from time to time completed the information propagated by the 
professional press and specialized websites, as well as the talks they have with their peers (their neighbours, 
for example). To a certain extent, the surveyed population takes part in a homogeneous advisory 
environment whose offer is organized according to a division of labour based on suppliers’ domains of 
competence of: 

 year-end balance sheets are the exclusive preserve of accounting firms; 
 regulatory supports (e.g. "CAP application forms" or "conversion to organic farming application 
forms") are mainly handled by the Chamber of Agriculture;  
 the agronomic and technical aspects come under the competence of organizations involved in input 
and/or output traders (private firms, cooperatives…).  

Although this overall picture reflects the advisory environment of the surveyed population, it does not 
account for the competition between such organization providing services to farmers. Another distinction 
should be added to the division between farmers according to their commercial orientation ("cooperaters" 
versus "storers"): the distinction according to the agronomic advisory environment in which they take part. 
Most "storers" belong to Agro d'Oc, a service cooperative based on farmers’ circles, whereas those who 
delegate their marketing to one or more cooperatives remain loyal to the cooperative’s advisor who visits 
their farms on a regular basis. These two contrasting types of farmer overlap almost perfectly to the extent 
that, among the 19 farmers who are not members of Agro d'Oc, only 4 practice storage (they market their 
produce through multiple traders, including Grain d 'Oc). Conversely, the 13 farmers who subscribe to 
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Agro d'Oc all practice storage (an observation that echoes the words of a farmer who described Agro 
d'Oc as "the sect of the storers") to market their main produce via its subsidiary Grain d'Oc. Two micro-
AKIS stand out, depending on the commercial orientation of farmers: the farmers who are loyal to their 
cooperatives are satisfied with the advice they receive from their technical staff when they visit their farms; 
"storers", on the other hand, tend to adhere to Agro d'Oc, whose exchange groups run by a technician 
are the source of agronomic advice that also encompass the accounting and commercial aspects of 
production. Although most of them have not broken their ties with agricultural traders (cooperative or 
private firms), and have thus maintained relations with their advisors, they can be very critical of them, 
denouncing the (perceived) bias of their recommendations (which they claim are oriented in such a way 
as to take advantage of them, by forcing their consumption of inputs or by buying their production at low 
prices). 

The commercial orientation of farms therefore relates to a specific advisory orientation. Farmers’ desire 
to reclaim their own commercialization stems from criticism of agricultural cooperation that also affects 
the advisory activity. 

5.1.1.3 Farmers’ innovation paths and trigger cycle change model 
Among the farmers we met, the adoption of chickpea cultivation follows a relatively homogeneous overall 
pattern, as the process is driven by a demand expressed by agricultural traders through their contractual 
proposals. However two main ways of adopting chickpea cultivation stand out. Both result from the 
twofold opposition that divides our population (between farmers with contracts with cooperatives and 
farmers storing grains and selling to private traders) as described above. 

This division in our population is not visible at the stage of awareness. This stage is clearly under the 
influence of agricultural traders. 30 of the 32 farmers we met (that is to say 93%) stated that they had been 
informed of this crop diversification opportunity by traders (the other 2, who did not grow chickpeas, had 
not been approached). Although farmers who were members of Agro d'Oc mentioned the advisors 
supporting those farmers’ circles, they also mentioned the technical staffs of other cooperatives that 
offered them contractual proposals that most of them had seized. At this stage, the informal professional 
web also plays a central role: 16 farmers (50%) mentioned a colleague (sometimes a neighbour) or a farmer 
member of their family. Finally, 2 farmers said they discovered chickpea cultivation via the agricultural press. 
Only one farmer learnt about chickpeas through a discussion with an employee of the Chamber of 
Agriculture. For the vast majority of our population, this step nevertheless appears very diffuse: the 
cultivation of chickpea is not an innovation they had discovered at a specific date; hence no precise dating 
is possible. This production, which had existed for almost 20 years in conventional agriculture in the county 
(before drying up) was also developing in parallel in organic farming. Thus, colleagues practising organic 
farming were often mentioned as a source of awareness.  

For those who seeded chickpeas (23 farmers - including drop-outs - out of 32), the evaluation phase was 
triggered by the offer of a contract by a trader. Conversely, among those who did not seed chickpeas, the 
lack of a contractual proposal was mentioned as the main obstacle to evaluation (4 out of 9 farmers). This 
triggering effect was a consequence of the dependence of our entire population on agricultural trade 
intermediaries. Without a secured outlet, farmers would not engage in thinking about the possibility of 
renewing production. The field of possibilities of production is defined by the commercial offers of traders. 
In the present case, the contractual proposal is particularly relevant for two different reasons. On the one 
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hand, as demand was high, traders sought to stimulate production by offering farmers guaranteed purchase 
prices before harvest. In a context of price instability induced by the liberalization of the CAP, this prospect 
appealed to farmers who wanted to improve and stabilize their incomes (especially those with a high debt 
ratio). On the other hand, traders that opened the market access also held the necessary information to 
start an evaluation. As a very minor crop in France, chickpeas have hardly been the subject of agronomic 
and economic studies. The few references available are in the hands of traders (or their advisors). 

For the farmers interviewed who sowed chickpeas, the evaluation was therefore mainly conducted with 
the technician of the trader that proposed the contract. In the autumn, when farmers prepare their crop 
rotation for the following year, the traders’ technician offered them a standardized profitability calculation, 
distinguishing between operating expenses (in particular inputs), gross income (calculated on the basis of 
a minimum purchase price and on a yield range), leading to an estimate of gross margins per hectare. For 
many, the calculation of profitability was considered good, especially in relation to that of sunflower, a 
crop whose prices had recently dropped. This type of bookkeeping evaluation was coupled with an 
agronomic evaluation: the main criterion here was the nature of the soil, as chickpea demands soil that 
drain well water. The agronomic evaluation was not very extensive: the culture of chickpea was presented 
as "technically" easy, not requiring any particular investment, neither in intellectual terms, nor in material 
terms, as this production did not involve specific tools for growers.  

For the farmers who remained loyal to their purchasing cooperatives (14, including 1 drop-out), the 
assessment proposed by their technicians, conducted face-to-face on their farm, was enough to gain their 
commitment. This evaluation has sometimes been supplemented by parallel talks, conducted informally 
with colleagues, or by research conducted on the Internet. For Agro d'Oc farmers who had planted 
chickpeas (9, of which 1 drop-out), this stage was supplemented by discussions conducted within the 
framework of the farmers' group to which they belonged, and which were often completed by field visits. 
But the evaluation makes sense only in relation to the resources and constraints of the farmers concerned. 
It is part of a corporate strategy, characterized by a relatively large crop diversification. In addition to the 
quest for better income, the farmers we met were most often already engaged in crop diversification 
strategies. To this end, chickpea appeared to be a good option, especially for those who did not have any 
possibility of irrigation and had "draining" soils. This crop was also a good option for those with poor lands 
on which cereal and oilseed crop yields were considered disappointing. The assessment also includes the 
composition of the workforce available on the farm. For some, chickpea cultivation is an advantage because 
it occurs outside periods when the workload induced by existing crops (e.g. harvest) is high. In sum, for 
farmers who planted chickpeas, the assessment was largely positive: this crop, considered easy, did not 
require any particular investment; it also allowed for good margins and multiple agronomic benefits. The 
risk was slight, especially since this crop – which requires long rotation times – concerned only relatively 
small areas, whose agronomic potential was often low. Farmers who had planted chickpeas devoted an 
average of 13 ha to this crop (the largest area devoted to this production – 30 hectares – was on a farm 
with a UAA of 180 hectares; the smallest – 4,5 hectares – was on a farm with a UAA of 60 hectares). 

Arguably it is during the implementation of chickpea that adoption paths are most clearly distinguished. 
For farmers loyal to their purchasing cooperative(s) (or trading company), the main source of advice is the 
technician of the trader with whom they have entered into a contract. This technician visits the farmers 
according to the stages of development of the plants (the sowing and the harvest in particular), thus 
irregularly. The main recommendations are stipulated in the contract, which outlines the technical itinerary 
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to be followed (sowing density, fertilization, pest and disease control). Technical staff visits are 
supplemented by alerts sent on farmers' cell phones when pest risks (especially heliothis) occur. For these 
farmers, the advice provided by the technician of the trader with whom they work - supplemented by 
informal discussions with their colleagues - is sufficient. For farmers who are members of Agro d'Oc, 
whether they market their chickpeas through its subsidiary Grain d'Oc or via another trader, the 
recommendations of Agro d'Oc's technicians and the talks they have with their peers as part of their 
exchange group supersede any other form of advice. They have faith in the recommendations of this service 
cooperative that they consider "neutral", unlike traditional traders (of cooperative status or not). Agro 
d'Oc is, according to them, their main (if not exclusive) source of advice, particularly from an agronomic 
point of view. However, this result, based on the statements of respondents might be taken with caution. 
Most of these farmers market their chickpeas through traditional traders, with whom they have entered 
into a contract. The terms of such contracts set the main lines of the technical itinerary. Farmers are 
compelled to follow the technical guidelines included in the contracts. The traders’ technicians visit their 
farm, in particular to check compliance of the farming practices with the terms of the contract.  

For the entire population studied, as chickpea was considered "easy", the need for knowledge was smaller, 
and mainly concerned sowing (early in the springtime, sowing was considered tricky) and harvesting (the 
drying rate of the plant and the setting of the harvesting tools are somewhat specific). 

The last step, that of the ex-post evaluation, is a direct continuation of the accounting evaluation carried 
out by the technical staff of the traders with whom the farmers have entered into a contract. It is conducted, 
as for all production, with the support of the bookkeeper at the end of the season. A profitability 
calculation is established, allowing farmers to know their margins. Some, often the older farmers, do this 
accounting themselves, crop by crop, by reporting rigorously in a notebook everything they have done 
during the season. In general, this evaluation is considered very favourably by farmers who have cropped 
chickpeas and who see this production as economically attractive (especially in relation to sunflower), 
although they deplore the high cost of certified seeds that the majority of traders impose on them 
(especially purchasing cooperatives: see & 4.1.2.2.). Only one farmer, with some of the highest yields we 
have seen, had decided to cease this production for economic reasons. Yet the balance is not only 
accounting, but also agronomic: the vast majority of those who introduced chickpeas were convinced of 
their benefits, presenting them as a good "head of crop rotation", with "cleaning" and "improving" qualities. 
Apart from its accounting dimension, the ex post evaluation was not highly formalized: new crops and the 
introduction of chickpeas in particular were not the subject of an economic, agronomic or environmental 
impact study by professional organizations, for example. Its agronomic (including environmental) 
dimensions merely reflected the intuitive farmers’ opinions, on the basis of their own experiences and 
those of their colleagues – experiences propagated by the technicians of advisory bodies in particular. 

*** 

In total, our results show that the introduction of chickpea cultivation in Gers corresponds to three closely 
interwoven processes. The first concerns the action of agricultural traders who, as we have seen, 
monopolize more or less directly the agronomic advisory services in this territory. Knowing that chickpea 
is in high demand from the food industry, traders – mainly purchasing cooperatives, but not only – have 
boosted production by offering attractive contracts to farmers through their technicians, thus ensuring a 
minimum purchase price. The second process relates to the dependence of the entire population studied, 
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on agricultural trading. This commercial orientation constitutes a dimension of the inheritance that the 
farmers we met received from their parents, a legacy that has been reinforced by their main educational 
and professional experiences. While a majority of the farmers interviewed have sought to reclaim their 
own marketing by developing storage capacities, they are nonetheless dependent on traders. Hence, the 
strength of their commercial proposal: the contract opens access to the market – subject to conditions 
that define a technical route. Like their colleagues who have remained loyal to their purchase 
cooperative(s), these farmers are attentive to the commercial proposals made to them: even if they have 
an additional source of advice, their commitment to chickpea production (the stages of awareness, 
evaluation and implementation) is placed under the control of the traders to whom they deliver their 
goods. Finally, the last process is the business strategy of farmers. The evaluation carried out to introduce 
a new crop makes sense only in light of the specific conditions of each farmer. The examples given by non-
adopters are quite telling: they say that, as a general rule, they have not evaluated the costs and benefits 
of this crop because they have not been approached by a trader; they also mention reasons that affect 
their business strategy, for example considering the change inappropriate when they undertook a process 
of conversion to organic farming. Others, who store their entire harvest, did not want to immobilize a cell 
for a crop that covers only a few hectares. Soil and climate conditions are a last dimension: some have 
made the choice not to commit, or to stop farming this crop, because their lands (boulbènes, which is loam-
clay soil) are not suitable. For these farmers, other possibilities for diversification based on legume plants 
could be considered (e.g. alfalfa or fababean). 

5.1.1.4 Farmers’ innovation micro-AKIS 
The table 7 shows the sources of advice of each farmer at the different steps of the adoption process of 
chickpea, but also more generally. This approach reveals 3 types of farmer. The first 2 are those who 
adopted chickpeas (including drop-outs): 

 A first group of farmers is characterized by the predominant role played by the cooperatives that 
buy farmers’ production. This group can be divided into 2 subgroups, depending on whether or not 
farmers also rely on their neighbours, in addition to the cooperative they have a contract with (G1a 
and G2b) ; 

 Another group is characterized by the predominant role of traders that are not purchasing 
cooperatives: private traders and Grain d'Oc (the subsidiary of the Agro d'Oc services cooperative). 
Two subsets appear: in both, the service cooperative (Agro d'Oc, the union of farmers’ circles) is the 
main source of advice for farmers (G2a and G2b); 

 The last set relates to non-adopters: a subset (G3) characterizes farmers who have learned about 
chickpea cultivation only through peers (neighbours for instance). This group reveals the importance 
of the traders’ commercial proposal, which starts the process of evaluation of the introduction of the 
crop. The other (G4) characterizes non-adopters who are more aware: here it is more the 
opportunity to sow chickpeas that was questioned, because of the business strategy. 

Table[FR]-7 – Typology of farmers’ micro-AKIS 

Farmers’ 
code Awareness Assessment Implementation General AKIS Group 

GL10 Coop Coop Coop Coop G1a 
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GL31 Coop Coop Coop Coop 
GL12 Coop Coop Coop Coop-Bank-Chamb 
GL7 Coop Coop Coop Coop-Chamb 
GL20 Coop Coop Coop Coop-Chamb-Serv 
GL21 Coop Coop Coop Coop 
GL9 Coop Coop-Neigh Coop-Neigh Coop G1b 

GL23 Coop-Neigh Coop-Neigh Coop-Neigh Coop-Chamb 
GL30 Coop-Neigh Coop-Neigh Coop-Neigh Coop-Neigh 
GL1 Coop-Neigh-Ring Coop-Neigh-Ring Coop-Neigh-Ring Coop 
GL6 Coop-Ring Coop-Ring-Neigh Coop-Ring-Neigh Coop-Trade 
GL29 Coop-Trade-Neigh Coop-Trade-Neigh Coop-Trade-Neigh Coop 

GL22 Neigh-Coop Coop Coop Coop 
GL4 Neigh-Paper-Coop Coop Coop-Neigh Coop-Chamb 

GL19 Serv-Coop Serv-Coop Serv Serv-Coop-Trade G2a 
GL15 Serv-Neigh Serv-Neigh Serv-Neigh Serv 
GL25 Serv-Neigh-Coop Serv-Coop Serv-Coop Serv-Coop 

GL2 Serv-Trade Serv-Trade Serv-Trade Serv-Trade-Coop 
GL24 Neigh-Trade Neigh-Trade Neigh-Trade Trade-Coop G2b 
GL5 Trade Trade Trade Coop-Serv 
GL28 Trade Trade-Serv-Neigh Trade-Serv-Neigh Serv-Chamb 

GL14 Trade-Neigh Trade-Neigh-Serv Trade-Neigh-Serv 
Serv-Trade-Coop-
Chamb 

GL13 Trade Trade Trade Serv-Trade-Coop 
GL32 Neigh Null Null Coop G3 
GL16 Neigh Null Null Neigh-Coop 
GL27 Neigh Null Null Trade 
GL26 Neigh-Coop-CA Null Null Coop-Chamb 

GL3 Neigh-Serv Null Null 
Serv-Trade-Coop-
Chamb 

GL17 Serv Null Null Serv-Trade G4 
GL18 Serv-Neigh Coop-Neigh Coop-Neigh Trade-Coop-Chamb 
GL8 Serv-paper Serv-Neigh Serv-Neigh Serv-Trade 
GL11 Serv-Trade Serv-Trade Serv-Trade Serv-Coop-Chamb 

Source: AgriLink – INRA (Toulouse) 

The table 8 links the previous typology to the socio-demographic characteristics of farmers. This cross-
comparison confirms the two main paths of adoption of chickpea cultivation previously distinguished, 
opposing "cooperaters" and "storers": 

- The first group concerns adopters who are loyal to their purchasing cooperative (group G1). Farmers’ 
sources of advice are mainly cooperatives’ advisors and discussions with peers (such as neighbours). Their 
farms are smaller, as are their storage capacities (if any). In a relationship of trust with their cooperative, 
these farmers do not hesitate to sign a chickpea contract for a large share of their cultivated land, even in 
the very first year (more than 10% of the median value of the UAA); 

- The second group (G2) includes slightly younger growers who farm larger areas and market their own 
production thanks to their storage capacity. Agro d'Oc and/or its trading subsidiary Grain d'Oc are 
predominant in their micro-AKIS. These farmers, who are part of exchange groups, also refer to their 
peers; 
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- Finally the last set concerns non-adopters. A first subset (G3), the biggest, consists of farmers who have 
been introduced to chickpeas cultivation by their neighbours. They have not received a commercial 
proposal; hence they have not undertaken an evaluation to assess the relevance of the innovation. The 
others (G4), if they were approached, felt that it was not in line with their business strategy. 

 

Table[FR]-8 – Socio-demographic characteristics of farmers’ micro-AKIS groups 

Type
s of 
micr
o 
AKIS 

 

Numbe
r of 
farmers 

Agricultur
al land 
(median, in 
hectares) 

Farmers
’ age 
(median
) 

% of 
farmers 
employin
g a 
worker 

% of 
farmer
s who 
can 
store  

% of farmers with 
several 
commercializatio
n channels 

Land use 
for 
chickpea
s 

(median, 
in 
hectares
) 

Intensely 
of 
chickpea 
adoption 
(% of the 
agricultur
al land, 
median) 

Number 
of years 
since 
the first 
adoptio
n 
(median
) 

 G1a 
and 
G1b 

14 115 47.5 35% 28% 57% 11 ha 11,5% 

 

1 year 

G2a 
and 
G2b 

9 215 40 44% 89% 100% 18 ha 8.1% 

 

2.5 
years 

G3 6 115 47,5 33% 33% 33%    

G4 3 220 48 33% 33% 67%    

Source: AgriLink – INRA (Toulouse) 

5.1.2 Findings from the interviews with AKIS experts and the advisory suppliers survey 
After briefly highlighting the structure of farm advice in Gers, this part shows that the exponential growth 
of chickpea production in this territory was driven by the high demand of agri-food companies that 
agricultural traders have sought to satisfy. Opposing antagonistic development models, backed by trade 
union struggles, their advisors, however, convey competing recommendations on the ground. Although 
initiatives have been taken to build a “value chain”, the development pattern that led to the introduction 
of chickpeas in Gers is not yet stabilized. 

5.1.2.1 Advisory landscape in the focus region 
Basically, two divisions structure the supply of farm advisory services in Gers. The first division is based 
on the status of the supplying organizations: agricultural advice is a field of struggles between famer-based 
organizations (FBOs) on the one hand, and private firms on the other. The second division relates to the 
nature of the activities: while some organizations are almost exclusively specialized in the supply of advisory 
services (in various respects: accounting, management, law), others develop a wide range of activities 
(advice but also agricultural trade and supply of inputs, for instance). Such actors, for whom grain trade is 
a matter of competition and struggles, offer predominantly advice related to production issues, 
encompassing agronomic but also accounting and marketing issues. The table below shows the dual 
opposition that structures the supply of farm advisory services in Gers. 
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Table[FR] 9 – The advisory landscape in Gers: two main oppositions between the suppliers 

 Who controls the supplying organization? 

Farmers’ organizations Other kind of 
organization 

 

 

What does the 
supplier 
provide (or 
sell) to 
farmers? 

Only advice Chamber of Agriculture, trade 
unions, accounting association, 
NGOs 

Accounting firms 

Advice and IT 
solutions (apps, 
software, etc.) 

Chamber of Agriculture, 
Cooperatives 

Agricultural traders, 
agricultural equipment 
industry  

Advice and other 
financial services 

 Banks 

Advice and machinery 
or equipment 

Farmers’ cooperatives Agricultural equipment 
industry  , agricultural 
traders 

Advice and inputs or 
outputs 

Cooperatives Private firms, agricultural 
equipment industry  

Source: AgriLink – INRA (Toulouse) 

 

5.1.2.2 Key players in the provision of advice on innovation in the focus region 
In Gers, the exponential growth of chickpea production in conventional agriculture has been driven since 
2017 by the strong demand of French agri-food companies. Given current trends in diet, they promote 
the development of a national supply through their usual suppliers. Suppliers based in Gers have been able 
to meet this demand. In the early 2000s, the production of chickpeas flourished and a cooperative, Qualisol, 
developed organic production that it commercializes – sorted, packaged, with trademark – in national 
organic food stores. 

When the demand for chickpeas from conventional agriculture appeared, Gers traders – especially two 
farmers’ cooperatives, Qualisol and Val de Gascogne – seized what their leaders perceived as an 
opportunity for market differentiation. These cooperatives were however too small for French national 
markets. Their leaders believed that their economic survival depended on their presence in "niche 
markets". Seizing this differentiation opportunity meant stimulating the production of niche crops. The 
strong demand of agri-food companies was a decisive asset: not only did it guarantee a good price, but also 
this price was already set for farmers when signing the contract. In a context of agricultural price volatility, 
contracts were a strong incentive to recruit farmers who were fully dependent on agricultural trade 
intermediaries (for some with a high debt ratio). But boosting production was not enough. Cooperative 
leaders had to lift a qualitative obstacle. They had to ensure the development of a stable production, 
satisfying the criteria of their buyers. They devoted themselves to the construction of an organized value 
chain. According to a well-established tradition in the French agricultural sector (Bonneuil, Hochereau, 
2008), they started with seed. They developed a specific production of "certified seeds" of chickpeas, which 
is at the heart of the construction of value chains, in which cooperatives – as crossing points between 
production and processing/distribution – are the critical link. Certified seeds allow a stable production 
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with homogeneous qualities. In this case, certified chickpea seeds (in addition to an important period of 
return on a parcel) ensure the avoidance of a major health risk, ascochytosis, which some consider being 
the cause of the collapse of production at the beginning of the 2000s. To ensure the development of 
certified chickpea seeds, cooperative leaders had a dedicated tool, UCOSEM. This is a financial holding 
company of which local cooperatives own Épi de Gascogne (dedicated to seed multiplication) and Caussade 
Semences (dedicated to seed development). Through UCOSEM, cooperative leaders ensured farmers the 
supply of certified seed (either bought abroad or multiplied locally). Ensuring this supply was also an 
opportunity to accumulate knowledge on the cultivation of chickpeas, during study trips, literature reviews 
and field trials. The conditions for promoting the development of chickpea production were now met: it 
was possible to offer a remunerative and guaranteed price to farmers, to ensure their supply of certified 
seeds and to provide them a standardized technical itinerary. The production contract that these 
cooperatives offer to farmers constitutes the formalization of this process: the former undertake to buy 
from the latter a given area of chickpeas at a minimum price, if they sow their plots with certified seeds 
(purchased from the same cooperative) and if they cultivate the crop according to a standardized itinerary. 

As crossing points between production and processing/distribution, these cooperatives sought to satisfy 
the demand expressed by agri-food companies. They had the necessary resources for that. Their 
technicians who visited the farms of their members were at the heart of this intermediation process. As 
"sales people", they were at the origin of the contractual commitment (but also the supply of inputs: 
pesticides and certified seeds); as "technicians", they were responsible for setting up a standardized 
technical itinerary. This intermediate position allows cooperatives (more generally traders) to intervene 
at all stages of the adoption of the cultivation of chickpeas, which is what enabled them to promote the 
upsurge of its production in just a few years. This pattern is a cause of destabilization in the advisory 
landscape. 

5.1.2.3 Transformation of advisory landscape 
In Gers, the decline of the Chamber of Agriculture’s influence on the advisory supply (in relation to 
agronomic issues especially) is patent. Since the late 1980 this region has become the realm of 
intermediaries in the supply chain (private traders and mostly farmers’ cooperatives). Struggles related to 
agronomic advice are therefore deeply intertwined with marketing issues, as the chickpea case shows. 
While the development of chickpea production in Gers is an expression of the action of French farmers’ 
cooperatives, it is also the expression if their protest. This protest is led by dissidents of the main farmers’ 
trade union (Fédération Nationale des Syndicats d’Exploitants Agricoles – FNSEA) who formed a new union 
based in Gers, the Coordination rurale, after the reform of the CAP of 1992. Agro d'Oc – CETA d'Oc Union 
supports this protest aimed at circumventing the traditional cooperative action steered by the leaders of 
the FNSEA. Through its exchange groups, Agro d'Oc is intended to be an emancipation tool: in the words 
of one of its leaders, "[here] advice is not an order, it is about giving [the farmers] the tools to make an 
informed decision". As a service cooperative, Agro d'Oc is also a channel for its member to buy their 
inputs by bypassing traditional agricultural cooperatives. Finally, thanks to its brokerage subsidiary Grain 
d'Oc, the cooperative allows them to market their products "directly", provided they bear the costs of 
storage. Farmers’ organizations in Gers in control of the main trading companies oppose competing 
economic development models, backed by trade union struggles. From these models of development stem 
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specific agronomic recommendations their advisors convey to the farmers. The main issue of contention 
is certified seeds. 

Cooperatives that have promoted the development of chickpea production are encouraging farmers to 
use certified seeds. Given the risk of health contamination (that partly caused the collapse of production 
in the early 2000s), certified seeds (in addition to a 7-year period of return on a same parcel) are the 
means to sustain not only the investments made to develop chickpea production, but also the sources of 
profit that result (from the markets for chickpeas grown for seeds and for human consumption). The 
production contract aims at formalizing those recommendations: by signing it the farmer agrees to buy 
from the cooperative the seeds that it produces through UCOSEM; the farmer also undertakes to comply 
with a 7-year crop rotation plan. However, the leaders of Agro d'Oc (including its trading subsidiary Grain 
d'Oc) encourage the use of farm seeds. This stance goes far beyond the case of chickpeas: in the discourse 
of the Coordination rurale (Purseigle, 2010), the use of certified seeds – the issue which stands at the heart 
of the traditional cooperative action – is represented as an expression of the “sales blackmail” that 
cooperative leaders allegedly practise on farmers. Not surprisingly, this recommendation (not to use 
certified seed sold by cooperatives but rather use farm-saved seed) is also in line with Grain d'Oc's 
commercial strategy. As one of its executives put it: "demand has exploded, so buyers challenge us". Apart 
from the research and development work carried out within Agro d'Oc, the subsidiary's commitment to 
this market did not involve any particular investments (such as industrial ones like Qualisol and Val de 
Gascogne). Here, it is recommended to use farm-saved seeds, provided they are analysed before seeding 
(detection of the presence of pathogens – ascochytosis and botrytis – and estimation of the germination 
rate). The purchase of certified seeds is a last resort, when the results of the analysis are bad. The 
recommendations relating to the turnaround time for chickpea in a plot are less drastic, varying according 
to the nature of the soil (its ability to retain the elements – water, organic matter, etc.). These orientations 
are also those of Les Établissements Goudy, whose managers develop a commercial strategy similar to 
Agro d'Oc (Grain d'Oc). The cooperative leaders (Val de Gascogne and Qualisol in particular) frighten 
farmers into buying the certified seeds produced by their common holding, UCOSEM. According to an 
Agro d'Oc advisor, "15 years ago, [production] went down because there was no market, that's all". One 
thing is sure: the discourse in favour of farm seeds has a great impact because of their cost, that farmers 
considered high. In short, the technical recommendations made by the advisors to farmers are closely 
linked to the commercial strategies developed by the competing agricultural traders. Agricultural advice is 
a space of struggles between traders who promote antagonistic models of economic development, directly 
supported by trade union projects. 

* * * 

Chickpea production has exploded in Gers. Agricultural traders (private firms and cooperatives) – who 
monopolize farm advice (especially its agronomic dimension) in Gers – are the main craftsmen. The 
diversity of their activities (grain trading, technical advice, supply of inputs, seed multiplication) was an asset. 
Agronomic advice is one of the fields in which their struggles unfold. It is an instrument for the 
implementation of antagonistic economic development models. These struggles are likely to destabilize the 
production of chickpeas. Those who have invested in this way are aware of it. Following a traditional recipe 
in the French agricultural world, they dedicate themselves to the construction of a supply chain to 
coordinate as efficiently as possible the needs (quantitative, qualitative) of those whose activities depend 
on the production of chickpeas. According to an established pattern, this construction is conducted under 
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the auspices of the professional organizations led by the FNSEA leaders. The value/supply chain – at the 
heart of which are the cooperatives Val de Gascogne and Arterris (that in France monopolize the 
multiplication of chickpea seeds and are the two main traders) – will promote the development model that 
their leaders convey. Agronomic advice forged on the ground by organizations such as Val de Gascogne 
(via UCOSEM), in particular, will find powerful support. The future will tell whether this development 
model will capture the entire demand of agri-food companies. If this development model (based on 
cooperatives, with certified seeds, etc.) prevails, then the agronomic recommendations associated to it 
will be imposed in the same movement (the "farm-saved seed" alternative will be set aside). 

 

5.2 Case-study 2: the role of farm advice in the introduction of crop 
modulation tools in Gers 

The results of our survey highlight the fact that whereas advisory organizations – farmers’ cooperatives 
especially – play a key role in triggering and raising awareness about precision farming technologies, they 
play a much more limited role in the assessment and support of their implementation. As a result, there is 
a fairly high level of uncertainty about the performance of these digital tools, from both an environmental 
and an economic perspective. While cooperatives and agricultural chambers have an important role in the 
diffusion of precision farming techniques, insofar as they trigger the adoption process, they are also in turn 
impacted by technologies, for which they somehow play more a role as retailers rather than as advisors. 

5.2.1 Case-study 2: findings from the farmers’ survey related to the introduction of crop input 
modulation tools in Gers 
Three main results emerged from the farmers’ surveys. First, the micro-AKIS of farmers regarding these 
digital technologies is strongly linked to their general micro-AKIS, and the diversity of advisory sources 
matters. Second, there are gaps in farmers’ micro-AKIS, especially for supporting the assessment of digital 
technologies. Third, there are hardly any economically independent advisors active in the micro-AKIS 
related to digital technologies: almost all farmers’ sources of advice come from actors involved in the 
commercialization of the technology. 

5.2.2.1 Farmers’ profile and farm structure 
In this sub-section, we briefly consider some key features of our farm sample, which may impact farmers’ 
decision to adopt precision farming technologies or not. This includes variables about the farmers’ profile 
(age, education), data about farm structure (size, employment) and digital equipment (broadband…). These 
variables may indicate farmers’ abilities and willingness to engage further in smart farming techniques in 
their production systems. The population of farmers we interviewed seems to be quite homogenous.  

We interviewed 33 farmers in Gers, all of whom were male. A majority of these farmers were between 
51 and 60 years old. Regarding their education, about 70% of the farmers had at least a high-school diploma.  
About one third of them (39,4%) had other activities; they mainly offered farm work services to other 
farmers through their own FWF  (Farm Work Firm), or provided agri-tourism services. A large proportion 
of them had responsibilities in the farming sector.  
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All farms (excepted 1) stemmed from a family heritage. There were 2 generations working on the farm, 
on 12 farms (39% of the total of farms). Generally, parents were retired but they were still helping their 
child. They were usually helping either with animal husbandry and/or during the harvest period. Many farms 
still followed a diversification strategy by having other activities. About one third of farms (36.5%) still 
owned animals (duck, poultry, cattle). On average in the sample, farms employed one person (part time) 
in addition to the farm manager. Often occasional workers helped out during harvest time and/or family 
members helped part time throughout the year. For farms of more than 200 hectares (except in one case), 
there was at least one full-time equivalent in addition to the farm manager.  

When it came to digitalization, the access to digital tools or connectivity did not seem to be an issue. 
There were still areas on fields without Internet access, which created problems for the self-tracking 
services that the majority of the farmers were using. However, these problems were not general. The 
large majority of farmers were using digital tools, mainly software to help farm management. Seventy 
percent of them had at least one software program, which they used mainly on their desk computer at 
home. The rest of the farmers still used paper or delegated farm management to the technical expert of 
the cooperative. Fewer farmers used apps (36%), which were rarely free and were sold as an additional 
option with other services. The apps used by farmers included a weather app from the bank (PleinChamps); 
some apps to set consoles, supplied by farm implement manufacturers; an app to access the prices of grain, 
from an online newspaper (Agritel), and so on. Some farmers also downloaded the app corresponding to 
their farm management software but they tended not to use it frequently. 

The table 10 presents the characteristics of the farming population. 
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Table[FR]-10 - Adopters, non-adopters and dropouts: some socio-demographic characteristics 

Source: AgriLink – INRA (Toulouse) 

 

The three categories initially identified to characterize adoption in AgriLink (adopters/non adopters/drop-
outs) do not seem to be adapted to characterize our sample. We observe different types of adoption. The 
adoption of the innovation (digital apps or software based on satellite or drone images) does not have the 
same implications, depending on farmers' equipment. The farmer can fully adopt the innovation only 
provided he has an automatic modulation console in his spreader. The automatic modulation console is 
used to apply the advice given by the software, on the field. Precision farming innovations are thus made 
of two components: the software (which produces the fertilization advice) and the hardware (the 
automatic modulation console). The console is indispensable to make the most of innovation. But the 
console is expensive equipment and some farmers do not adopt it and apply the software advice manually. 
Adopting the software without an automatic modulation console gives farmers more information on 
nitrogen requirements on their plots, but does not really allow them to do "precision" agriculture. The 
application of the optimal nitrogen dose calculated by the software cannot be applied at the exact location 
indicated by the software without this console.  

It thus appeared interesting to look at farmers' socio-demographic characteristics regarding their farm 
equipment. We designed 4 categories presented in the table 11. 

 

  

 
Adopters Drop-

outs 
Non 
adopters 

TOTAL 

Number 19 6 8 33 

Surface of the agricultural land 150 200 102.5 150 

Farmers < 40 years old 26% 50% 25% 30% 

Farmers > 51 years old 47% 17% 38% 39% 

Degree superior or equal to high school 
diploma 

79% 83% 38% 70% 

With an automatic modulation option on 
their spreader 

89% 33% 50% 58% 

Elected in a trade union  42% 0% 25% 30% 

Board member in a cooperative 26% 17% 0% 18% 

Breeding 26% 50% 50% 36% 

Having other activities on his farm 53% 33% 13% 39% 

Using at least one app for farming activities 74% 100% 38% 70% 

Using at least one software for farming 
activities 

42% 50% 13% 36% 
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Table[FR]-11 - Farmers socio-demographic characteristics regarding their attitude towards 
innovation 

 Number 
of 
farmers  

Agricultural 
area (in 
hectares) 

Aged 
over 55  

Education 
higher than 
high-school 
diploma  

Has at 
least one 
hired full-
time 
worker 
(non-
family)  

Grain 
production 
only 

Doing farm 
work 
outside 
their farm 
(FWF) 

Both 
software and 
hardware 

17 150 47.1% 47.1% 76.5% 76.5% 29.4% 

Software 
only 

7 200 14.3% 71.4% 71.4% 42.9% 0% 

Hardware 
only 

3 120 100% 0% 33.3% 66.7% 0% 

No 
technologies  

6 102.5 16.7% 16.7% 33.3% 50% 16.6% 

 

There is no clear distinction on the farm size in relation to farmers’ attitude towards innovation. However, 
there are differences regarding the specialization of the farm. A large majority of farmers who adopted 
both hardware and software are specialized in grain production only (76.5%). Farmers who have only 
adopted hardware are also mainly specialized in field crops (66.7%). Moreover, farms using both hardware 
and software, or only software, are more likely to have an additional full-time worker. They also tend to 
do farm work outside their farm. 

However, there are still some surprising results. Farmers who fully adopt the innovation (adopt both the 
software and the hardware) tend to be older and do not have the highest education (only 47.1% of them 
went further than high school). By contrast, farmers who partially adopt the innovation (software only) 
tend to be younger and more educated (71.4% of them went further than high school). However, a partial 
adoption of the innovation is a suboptimal situation: it is difficult to get a return on investment for the 
software adoption if you do not have the hardware and are unable to get the most out of the innovation. 
It is then important to look at other characteristics to better understand farmers’ attitude towards 
innovation. 

Even if farm characteristics can help to explain the different attitudes towards innovation, farmers’ source 
of advice could also play a part. Farmers’ attitude towards innovation is undermined by the characteristics 
of their farm and their advisory environment. There is a need to look at farmers’ micro-AKIS to better 
understand the adoption patterns 

5.2.2.2 Farmers’ attitudes towards innovation and change 
In general, beyond the question of precision farming, farmers combine several sources of advice (general 
micro-AKIS). The most frequently cited actors are the technicians of agricultural cooperatives. Interactions 
with such advisors are frequent, at least once a month, or even daily. Advisors travel to the farm, but most 
interactions with farmers take place over the phone. Many farmers have developed a relationship of trust 
with their advisor. Seventeen farmers (out of 34) reported having their cooperative technician as one of 
their senior advisors. For 7 of them, the cooperative technician was their only advisor on agronomic and 
commercialization matters.  Neighbouring farmers also appear to be essential sources of advice: they are 
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cited as the main source of advice by 11 farmers (out of 34). Advice is given in a more informal way and 
does not intervene upstream but rather following a problem. It is often exchanged between two people, 
on the phone or during a meeting, either on the farm or in a friendly context. The Chamber of Agriculture 
never appears to be a farmers’ main advisor. This is related to the fact, mentioned in the former case study, 
that the Chamber does no longer has advisors in charge of agronomic advice in a given rural area. 
Management centres (CER) were widely cited by farmers as a source of advice. This advice is more ad hoc 
(usually once a year). It only deals with questions of farm management, investment choices, and 
mechanization costs. Inputs traders, plant protection producers and seed companies are rarely mentioned 
as farmers’ main advisors. 

 

Table[FR]-12 - Farmers relations to local groups regarding their attitude towards innovation 

 Numbe
r of 
farmers 

Responsibilitie
s within coop 

Responsibilitie
s within 
unions  

Cooperativ
e as main 
AKIS  

Service 
cooperativ
e as main 
AKIS 
(Agro 
d’Oc)  

Other 
farmers as 
main 
AKIS 
(including 
neighbour
s and 
family) 

Other 
sources 
as main 
AKIS 
(press, 
input 
dealer, 
research
, ring) 

Both 
software 
and 
hardware 

17 29.4% 47.1% 52.9% 11.7% 17.6% 17.6% 

Software 
only 

7 14.3% 28.6% 57.1% 14.3% 14.3% 14.3% 

Hardware 
only 

3 0% 0% 33% 33.3% 0% 33.3% 

No 
technologie
s  

6 0% 0% 50% 33.3% 16.6% 0% 

Source: AgriLink – INRA (Toulouse) 

Regarding the most specific micro-AKIS related to precision farming, being a member of a local farming 
organization is a determinant criterion for the adoption of crop input modulation tools. Cooperatives 
seem to be the main source of advice for farmers. This is the case of over 50% of farmers who adopt both 
software and hardware, of those who adopt software only, and of those who adopt no technologies. 
However, farmers who adopt both hardware and software tend to have more responsibilities within the 
local organizations. 47.1% of farmers who adopt both the hardware and software have responsibilities in 
an agricultural union. 28.6% of farmers with only software are union members. However, there are no 
union members among farmers who adopt hardware only or no technologies. The trend is the same, 
although less contrasting, for being a board member of an agricultural cooperative. Only farmers who have 
adopted either technologies or only software are present on cooperatives’ boards. Farmers on a 
cooperative’s board consider the use of these tools to be the future of agriculture. They explained that 
they adopted them because they did not want to be lagging behind. This thinking is typical of farmers of all 
ages who are part of research networks and cooperatives.  Having responsibilities in a cooperative or a 
farming union incentivizes farmers to adopt crop input modulation tools (software only or both software 
and hardware).  
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5.2.2.3 Farmers’ innovation paths and triggers of the cycle change model 
General sources of advice cited by farmers do not necessarily play a role in the adoption of crop input 
modulation tools. In the following section we describe the micro-AKIS that assist the farmer at each stage 
of the decision making process.  

 

Awareness / trigger event: 

Most farmers had heard about the existence of decision support tools for fertilization before a trigger 
event prompted them to assess the value of integrating those tools on their farm. Only 2 farmers were 
not aware of the existence of these tools. They became aware of them with the AgriLink interview.  

Parents can be a main source of advice. Many farmers said that they were “trained” by their fathers. As a 
result, in some cases they became aware of the innovation with their fathers (usually when the father tried 
the first satellite service on the farm, FARMSTAR).  

Farmers were introduced to these tools mainly through specialized magazines, such as La France agricole 
or Réussir Grandes Cultures (14 out of 34). This familiarization is often combined with discussions with 
Chamber of Agriculture advisors, cooperative technicians, and other farmers. Some farmers learn about 
the existence of tools exclusively within their cooperative (5 out of 34). Awareness can also be raised 
during their studies, within trade union associations, or by machinery dealers. 

The most common trigger event is the visit of the cooperative technician to the farm and his offer to 
subscribe to a crop input modulation service (15 out of 34). These are regular visits of advisors and the 
service is sold by the cooperative. However, awareness was not necessary raised initially by the 
cooperative. These 15 farmers’ awareness was raised by the press (8), the Chamber of Agriculture (1), 
and a machinery dealer (1). Only 3 farmers became aware of those tools thanks to their cooperative before 
receiving the technician’s proposal. Two farmers considered that they were not aware of the existence of 
these tools before the technician visited their farm and proposed they join the service. For them, 
awareness and trigger event cannot be differentiated. The trigger event can also be a proposal by the 
advisor of the Chamber of Agriculture (5). In these cases, this was not the farmers’ main advisor. The 
farmer was contacted by phone by an advisor of the Chamber of Agriculture because they had a previous 
connection: either a formal relation (farmers’ elected at the Chamber) or informal relations (by personal 
connections).  For 3 farmers, the trigger event was a proposal to participate in the development of the 
new Agro d'Oc satellite tools. In these cases, the farmers were highly integrated into Agro d'Oc. They 
were pilot farmers and they used the tool free of charge. 

For 7 farmers, there was no trigger event. Nor was there any active assessment or implementation of the 
tool. However, these farmers were generally aware of the existence of these tools (5), which they had 
seen in the press (3), during their studies (1) or through their cooperative (1). 

 

Active assessment:  

Many of the farmers who subscribe to drone and satellite services had not made an active assessment (10 
out of 19). More than half of them (6 out of 10) agreed to join the service instantly, following the proposal 
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of their cooperative technician. The particularity of these farmers is that the cooperative is their main 
source of advice. They know their cooperative technician very well (he has been following them for several 
years), and they have developed a strong relationship of trust with him/her. During a routine visit, this 
technician proposed they subscribe to the drone or satellite service. These farmers instantly decided to 
try the service, mainly because they trusted their technician. The technician claimed that drone and satellite 
services would reduce fertilization costs and improve yields. These farmers were supported by their 
cooperative only during their use of these tools. For other farmers (4 out of 10), it was an advisor of the 
Chamber of Agriculture who triggered the adoption by proposing the drone and satellite service. Most of 
the farmers hardly evaluated the service prior to adoption; they trusted the advisor, with whom they had 
had prior dealings, or they had particular connections with the Chamber of Agriculture. However, farmers 
did not know the chamber advisor as well as they did their cooperative technician. The Chamber of 
Agriculture was not cited by these farmers as their main source of advice. The Chamber's proposal did 
not emanate from a routine visit but was rather the result of networking and interpersonal relationships. 

Farmers who did not actively evaluate the innovation before adopting it have a more reduced micro AKIS 
(Group 2 and 3). Their regular advisors are one or two people. The actors that triggered the adoption 
process are the same ones that helped during the implementation process. Farmers of Group 2 have one 
main advisor: the technician of their cooperative. They have known this technician for a long time and he 
accompanied them throughout the adoption process. He was the one who suggested they subscribe to 
the satellite service, during a regular farm visit. Farmers do not evaluate the innovation, because they trust 
their technicians. For farmers in Group 3, their cooperative is not their main source of advice. They get 
advice from other groups at the local level: their neighbours and a local association. They have a link with 
the Chamber of Agriculture; generally they know someone who works or is elected there. The Chamber 
of Agriculture is the trigger insofar as it suggested they subscribe to its drone service. They did not know 
the Chamber of Agriculture advisor for a long time but they still adopted the innovation without evaluating 
it. 

By contrast, some farmers who subscribed to the drone and satellite services actively evaluated this service 
before subscribing (9 out of 19). This evaluation was carried out with different advisory actors. These 
farmers have in common the fact that they have cited several sources of advice. They are integrated into 
several groups (trade unions, GIEE, cooperative, CUMA, associations, technical institutes, etc.) that they 
regularly mobilize for advice on their farm management. These farmers also tend to have responsibilities 
within their cooperative or in a trade union. These unions are in the majority at the Chamber of 
Agriculture: Jeunes Agriculteurs and Fédération Departementale Syndicats des Exploitants Agricole. To assess the 
value of drones and satellite tools, farmers used machinery dealers (2), the cooperative (1), an agricultural 
high school (1), Agro d'Oc (2), members of a GIEE (1), their neighbours (1) and farmers' groups on the 
Internet (1). After the assessment, these farmers accepted the proposition they received: to subscribe to 
the service proposed by their cooperative, to develop a tool with Agrod'Oc or to test a tool supplied by 
a private firm (dealers and input sellers). Evaluation was mainly done through discussions between farmers, 
sharing of experience and sometimes on-farm tests (individual farmers' initiative). It had several triggers. 
But this evaluation was intended to assess one particular proposal already made to the farmer, not to 
compare alternatives.  
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Among adopters, farmers who evaluated the innovation have a specific micro-AKIS profile (Group 1). They 
have multiple sources of advice and are strongly integrated into several groups. Actors during the active 
assessment and implementation of the innovation can be different.  

 

Implementation:  

The question of whether farmers are equipped with a tractor capable of automatic modulation (and 
therefore capable of modulating the input doses on the plot directly through the maps) is essential during 
the implementation phase.  

Farmers using drones and satellite services are not necessarily equipped with the automatic modulation 
option on their spreader. Seventeen farmer adopters (out of 19) have this option on their tractor. The 
question of investing in this type of tractor is very important for farmers.  

For farmers already equipped with this type of equipment before joining drone and satellite services, 
adhesion is seen as a way to make the purchase of the material profitable. For those who are not equipped 
at the time they decide to join the drones or satellite services, the purchase of the equipment often comes 
at the same time. Some farmers are not equipped during the first year of using the service. They then 
decide to invest because they consider that they cannot fully benefit from drone and satellite services 
without a spreader with the automatic modulation console. 

Farmers who adopt drone and satellite services are hardly supported during implementation. They receive 
nitrogen recommendation cards (i.e. fertilization advice) by email, and then directly use this information 
to fertilize. Farmers equipped with an automatic modulation console can use the service very easily: they 
download the cards they receive by email onto a USB key and then insert the USB key into their tractor's 
console. The tractor automatically translates the maps' advice into action in the field. Farmers do not need 
to make any adjustments or manual driving (except for the half turn at the headland). For farmers who do 
not have an automatic modulation console, they must translate the map by hand. They do so by opening 
and closing the spreader flaps during fertilization.  

Advisors and cooperative technicians are not very present and only send the cards by email. Farmers 
generally find implementation easy and do not need help.  

However, some farmers encountered technical difficulties related to the compatibility between the cards, 
their spreader and their tractor. They contacted their machinery dealer (5 of 19) to solve the problem. 
These problems were not directly related to the drone and satellite services but rather to the first use of 
tractors equipped with automatic modulation. Problems of compatibility between different agricultural 
equipment and tools cannot always be solved by dealers. Dealers have to contact the manufacturers 
directly to resolve the situation. Agricultural advisors and cooperative technicians are relatively helpless 
when it comes to these problems. Farmers have reported significant difficulties and would like to have 
more local contacts able to solve such issues. Machinery dealers are rarely cited as the main advisor to 
farmers (2 farmers out of 34). However, they are present when it comes to the decision to adopt drone 
and satellite tools. They are heavily involved during the implementation of the service. 
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Some farmers talk with their cooperative technician during the implementation phase because they are 
surprised by the results and fertilizer doses recommended by the map. These discussions are generally by 
telephone. Technicians have been reported to be learning at the same time as farmers.  

Some farmers, a very small minority, seek information from expert farmers. One farmer explained that he 
discussed the use and concrete implementation of fertilization through a WhatsApp group of farmers 
(whom he described as pioneers). He joined this group because he bought another digital tool: 
ClimateView. Another farmer was very poorly integrated into local groups; he analysed his own practice 
and no longer trusted cooperatives. He wanted to experiment with reduced tillage for 5 years. To do so, 
he bought books from experts and participated in a training course with an association he discovered on 
the Internet. He kept in touch with some of the farmers of the training course and discussed his use of 
drone and satellite services with them (via text messages). 

 

Drop-outs:  

Farmers who dropped out of drone and satellite service account for 25% of the total farmer population 
(6 out of 34). Dropouts have different profiles but there are some similarities in the reasons why they gave 
up. The main reason is related to the fact that the majority of these farmers (5 out of 6) were not equipped 
with automatic modulation consoles on their tractors. These farmers considered that the service was not 
optimized without this console and that they could not really take advantage of it. They chose not to invest 
in a tractor equipped with automatic modulation, for economic reasons. This equipment was too expensive 
and they believed that the savings that could be achieved through the use of drone and satellite services 
were not sufficient to cover the cost of the equipment. These farmers considered that there was no return 
on investment. After a year of using the drone and satellite services, they decided not to buy the tractor 
equipped with automatic modulation and to opt out of the service. One farmer even gave up the service 
after 1 week of use because he could not install an automatic modulation console on his tractor. This was 
due to a mistake made by his machinery dealer who had given him an incorrect estimate for the installation 
of the console. When the farmer realized the actual price, he withdrew. These farmers were not directly 
opposed to the drone and satellite services, and the barrier was mainly economic. They were sceptical 
that these drones and satellites services really did contribute economic added value to the farmer (both 
in terms of yield and input savings). However, they were not closed to the idea of trying the service again 
in future years if there was evidence of a return on investment or if the State helped them to finance a 
new tractor equipped for modulation.  

One farmer owned a tractor equipped for modulation but opted out of the satellite service because he 
left his cooperative. At the time of the interview, he had not subscribed again to a drone or satellite service 
(as it was not yet available in his new cooperative) but he was considering subscribing again in the following 
year.  

Farmers who gave up the innovation were members of several organizations that provided them with 
advice (Groups 4 and 5). Their cooperative was not their main source of advice in general. However, their 
cooperative approached them to offer them a satellite service. Half of them made an evaluation of the 
innovation with the cooperative prior to the first adoption (Group 4). The other half did not make any 
evaluation before adopting the innovation (Group 5). For both groups, an evaluation was made after the 
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first year of use. This evaluation was mainly made individually, based on their observation of the first year 
of use. It led to their decision to discontinue use of the innovation.  

 

Non-adopters: 

All of the non-adopters (except for 2) were aware of drones and satellites services. None of them had 
been directly approached to join a drone or satellite service. There was no particular event that triggered 
an active evaluation phase. However, these farmers were integrated into advisory networks, similarly to 
other farmers from this sample. However, one difference was that they had no particular responsibility at 
either the trade union or the cooperative level. These farmers had a more mixed opinion on drones and 
satellite services. The majority were strongly opposed to these services and considered them as an 
unnecessary source of expenditure (5 out of 7). A minority said that they would be open to testing these 
services if they were made an offer (2 out of 7). 

Farmers who did not adopt the innovation at all had similar characteristics (group 6). They were members 
of various advice organizations; almost all of them mentioned the cooperative as one of their main advisors. 
However, they did not receive an offer to subscribe to any drone or satellite service. There was no trigger 
event, no active assessment, and no implementation. 

To sum up, the table 13 presents the farmers micro-AKIS characteristics at each stage of the adoption 
process. 

Table[FR]-13 -  A typology of farmers’ micro-AKIS 

Farmer 
code 

Status Group Awareness Trigger 
event  

Active 
Assessment 

Implementation General AKIS 

TECH -3 Adopter G1 coop chamb chamb-coop-
GIEE 

chamb-coop farm-neigh-chamb 

TECH-7 Adopter G1 press-neigh coop coop (test 1ere 
année) 

coop-machin coop-chamb 

TECH-5 Adopter G1 press coop educ Coop coop-union-circle-
chamb 

TECH-25 Adopter G1 press coop machin Coop coop-machine 

TECH-19 Adopter G1 union  Machin  Machin  Null neigh-coop-union 

TECH-10 Adopter G1 press coop Neigh Chamb neigh-Serv 

TECH-31 Adopter G1 press input press Alone press-neigh 

TECH-1 Adopter G1 research research-serv serv Serv research-serv 

TECH-26 Adopter G1 serv  serv  serv serv-machin serv-coop-input-
circle 

TECH-21 Adopter G2 machin coop Null Coop coop 

TECH-14 Adopter G2 Null coop null Coop coop 

TECH-24 Adopter  G2 coop coop Null Coop coop 

TECH-12 Adopter  G2 chamb coop Null coop-machin coop-union  
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TECH-34 Adopter  G2 coop-research coop Null coop-startup serv-coop-startup 

TECH-22 Adopter  G2 press machin-coop Null Coop coop 

TECH-8 Adopter  G3 research chamb Null chamb-machin coop-union  

TECH-5 Adopter  G3 press-chamb chamb Null Chamb Circle-Neigh 

TECH-2 Adopter  G3 coop- press chamb Null Chamb Circle-neigh-
chamb 

TECH-9 Adopter  G3 press -coop chamb-
machin 

Null chamb-machin coop-chamb 

TECH-33 Drop-out G4 coop coop coop Coop coop-chamb-
machin 

TECH-29 Drop-out G4 press-machin coop coop-alone Null serv 
TECH-6 Drop-out G4 press-chamb coop machin Machin fam-neigh-trade 

TECH-17 Drop-out G5 Null coop Null Null coop 
TECH-11 Drop-out G5 press-coop coop Null Serv serv 
TECH-16 Drop-out G5 press Null null Coop coop-neigh 

TECH-28 Non Adopter G6 neigh Fam Null Null serv-circle 

TECH-13 Non Adopter G6 press Null Null Null coop 
TECH- 8 Non Adopter G6 Press Null Null Null coop 

TECH- 4 Non Adopter G6 Null Null Null Null coop -input 

TECH-30 Non Adopter G6 coop Null Null Null copp-circle-neigh 

TECH-32 Non Adopter G6 Null Null Null Null input 

TECH-7 Non Adopter G6 educ Null Null Null neigh 

TECH-23 Non Adopter G6 serv-union-
press 

serv Null Serv Serv 

Source: AgriLink – INRA (Toulouse) 

 

5.2.2.4 Farmers’ innovation micro-AKIS 
We distinguished between different groups of farmers in relation to the role of the micro AKIS at each 
stage of their decision process. The biggest difference between farmers was found at active assessment 
stage, for a significant number of them did not evaluate the innovation. This is clearly linked to the types 
of micro-AKIS: the type of source of advice in the adoption process, and when and how it had an impact. 
In other words, farmers' attitudes towards innovations can be characterized by different sources of advice 
during the adoption process (see table 14). 
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Table[FR]-14 - Links between farmers’ attitudes towards innovation and their micro-AKIS 
 

G1 G2 G3 G4 G5 G6 
No technologies 0 0 0 0 0 6 
Hardware only 0 0 0 0 1 2 
Software only 0 1 1 3 2 0 
Both hardware 
and software 

9 5 3 0 0 0 

Source: AgriLink – INRA (Toulouse) 

Half of the farmers who were equipped with both hardware and software were from Group G1 (9 out of 
17). They evaluated the innovation prior to adoption. Their micro-AKIS was characterized by a plurality 
of sources of advice. The other half of these farmers did not evaluate the innovation and had a strong 
relationship with either their cooperative (group G2: 5 of 17) or the Chamber of Agriculture (Group G3: 
3 of 17). 

Farmers who had not adopted any technologies were non-adopters from Group 6. These farmers had not 
received any offers to join a drone or satellite service from any advisor. However, they were not different 
from other farmers in terms of agricultural area (see table above). We could see here a lack of advice; 
these farmers lack support to assess the innovation and consider the adoption of these tools on their farm. 

Two thirds of farmers who had invested in hardware without software were from Group 6. This means 
that, despite their investment in a tractor with an automatic modulation console, no advisor suggested 
they join the drone or satellite service. We can point out a strong lack of advice here. Farmers who already 
had the hardware were the ones who could derive the most benefits from a drone or satellite service. 
Automatic console equipment is expensive and using a drone or satellite service can be a way of getting a 
return on investment. 

Farmers who invested only in software belong to several groups. These farmers were younger and more 
educated, and most of them had turned their backs on innovation (5 out of 7). The dropouts carried out 
an ex-post evaluation on their own; they were not particularly assisted by an advisor. Two of these farmers 
adopted the software via the Chamber (1 in 7) or via the coop (1 in 7). 

To conclude, farmers’ attitudes towards innovation can be matched with the role of micro-AKIS in the 
adoption process and the farmers’ integration in their advisory landscape. Nevertheless, this is not the sole 
explanation for their choices. Beyond cost and financial consideration, it appears that the source of advice 
that characterizes the micro-AKIS during the adoption process can partly be linked to the relationships 
and responsibilities that farmers have within the agricultural world (if they are part of a trade-union or if 
they are a board member of their cooperative).  

5.2.2 Findings from the AKIS experts interviews and advisory suppliers’ survey 

5.2.2.1 Advisory landscape in the focus region 
In Gers, several organizations provide agricultural advice to farmers (see case study on chickpea, Section 
3.1.2). However, the status of advice differs, depending on the organization that provides it. Advice can be 
provided alone or embedded within other services or trade activities. The table presented above (see 
3.1.2.1.) presents the diversity of what is offered to farmers with the advice. We see that there is no 
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advisory organization that provides only advice regarding crop input modulation software. All sources of 
advice provide advice along with other technologies or trade activities. 

The most active and present advisory services are farmers’ cooperatives. These cooperatives are 
companies created and governed by farmers. Cooperative technicians support and advice farmers on 
various matters: technical (sowing times, diseases, fertilization), commercial (production contracts), and 
so on. In the focus region two large cooperatives are present: Vivadour and Val de Gascogne. These 
cooperatives are criticized by some farmers for their size and the resulting governance. Some farmers no 
longer feel that their decisions count in those cooperatives, and several farmers in our sample left them 
to join private traders or smaller cooperatives. For those cooperatives, crop input modulation tools are 
part of a service that they sell to farmers, along with advice on using the tools. In other words, advice 
becomes increasingly a dimension of the competition between cooperatives, or between cooperatives and 
private traders. 

Smaller cooperatives that do not sell crop input modulation tools do not provide advice on them. Instead, 
they try to develop their own crop input modulation service. One example of that is the local service 
cooperative Agro d’Oc, described earlier. Agro d'Oc is a service cooperative that presents itself as an 
alternative to traditional cooperatives. It proposes another form of advice based on a union of CETA's, 
small groups of neighbouring farmers who discuss agricultural techniques. Agro d’Oc in itself provides 
advice only. However, its subsidiary, Grain d'Oc, pools harvests and is in charge of marketing, like any 
other cooperative. As regards crop input modulation tools, Agro d’Oc does not deliver advice about the 
existing tools. It develops its own service internally and provides advice on that for farmers who are using 
the pilot version.  

The Chamber of Agriculture, which is a traditional actor on the advisory landscape, used to provide advice 
only (without selling contacts or inputs to farmers). It is now developing its own crop input modulation 
tool, based on the solution developed by an SME. Thus, the Chamber provides advice not on the 
technology but on their version of the technology.   

Another part of the advice regarding crop input modulation tools is focused on machinery. Many machinery 
dealers are a source of advice for precision farming. They support farmers in their use of their equipment 
and sell them tools that provide agronomic advice. However, surprisingly, our interviews reveal that 
machinery dealers do not consider themselves as advisors (they say this is not their core business).  

Precision farming innovation implies heavy investments in machines that farmers can often only afford with 
loans and that require a sound economic analysis. This type of advice on investments can be made by 
organizations that sell only advice. Management centres (CERs and Agrigers) are most cited by farmers as 
a source of advice. They provide advice on investment decisions and intervene to rethink the farming 
system when difficulties arise. Few farmers cited their banks (notably Crédit Agricole) as a source of advice 
regarding investment in precision farming.  

Thus, the advisory offer regarding crop input modulation tools in the region is linked to other types of 
offers (contracts, inputs, machinery, etc.). Advice on tools is rarely made alone. The key players of advice 
on the innovation are themselves selling the innovation. Advice is fully embedded in the innovation areas, 
even when coming from “traditional” sources of advice for farmers (cooperatives, chambers, farmers’ 
circles…). 
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5.2.2.2 Key players of advice for the innovation in the focus region 
Key players of advice for the innovation are traditional advisory organizations, already present and 
integrated into the focus region. They also give advice on other matters. Crop input modulation tools is 
not their specialization, and there is no organization fully specialized in selling advice or apps for precision 
farming. Thus, key players of advice on crop input modulation tools in Gers are farmers’ cooperatives and 
the Chamber of Agriculture. Developing new tools for precision farming is seen as development 
opportunities for those traditional actors of agricultural advisory services.  

The two biggest farmers cooperatives, Vivadour and Val de Gascogne, are selling a satellite service, Cérélia. 
This service delivers crop input modulation maps to farmers. The maps are sent directly by email to 
farmers. Advice on the maps is rarely given; farmers can call their regular technician to get information on 
the map if there is something they do not understand. This technician is the advisor in charge of the farm, 
(often for many years) and who also delivers other types of advice. Advice on crop input modulation tools 
is not systematic and is not given by a specialist of the innovation. Cooperatives charge the Cérélia service 
to farmers per hectare. Advice is free of charge, and is requested only if there is a dysfunction in the 
satellite service.  

For the Chamber of Agriculture, drones are a way to reconnect with farmers. The Chamber’s direct 
influence on farmers is limited, and very few farmers can name an advisor at the Chamber. Crop input 
modulation tools can therefore help it to expand and regain local anchorage in the county. The Chamber 
offers a drone service, Mesdronesim@ages. This service is based on the technology developed by the 
start-up Airinov. Like with the Cérélia service, Mesdronesim@ages is sold per hectare. Crop input 
modulation maps are sent to farmers by email. Mesdronesima@ges is also integrated into the farm 
management software that the Chamber is already selling to farmers. The difference is that advice is 
delivered by a technician who is considered as a “specialist” of precision farming. There is only one such 
technician for the whole county. His training is the same as that of other technicians but he focuses only 
on precision farming. For the Chamber, having a technician specialist on precision farming is a way to 
differentiate from the cooperatives. Advice is also free of charge. 

In both cases, technicians who advise farmers about the innovation are not the ones who developed the 
innovation, or who implement the technology. Both the farmers’ cooperatives and the Chamber of 
Agriculture outsource such activities to subcontracted companies, i.e. the firms that developed the service 
(Airinov and Cérélia) to fly over farmers’ land and generate the crop input modulation maps. The start-up 
Airinov is trying to sell its service directly to farmers. Their first “go to market” strategy was to sell drones 
with the software to a few farmers. They would train those farmers to fly the drone over their neighbours’ 
land and thus to become an “ambassador” of the service so as to spread the technology. This strategy was 
not successful and the start-up decided to collaborate with traditional advisory organizations to get access 
to farmers. They are still maintaining direct selling of their product to farmers but the main part of their 
activity is linked to their partnership with the Chamber.  

Other key players of advice on the innovation are machinery dealers who sell crop input modulation tools 
through hardware. In Gers, machinery dealers have sold few machines equipped with sensors that can 
directly do crop input modulation on the land. They have however sold many tractors equipped with 
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automatic modulation consoles (the hardware part of precision farming), necessary for the efficient 
functioning of crop input modulation tools (the software part) sold by cooperatives and the Chamber. 
They are selling not a service but hardware that is linked with software. The role of dealers is however 
changing, and tends to go beyond advising, selling and maintaining hardware. More and more, they support 
the implementation of digital tools & software, providing digital training for the farmers who are buying 
digital tractors. They do not offer any specific training in agronomy but instead deliver technical training 
(on machines and software), although they do not consider themselves as advisors yet.  

The way key players of advice are integrating precision farming innovations into their offer for farmers has 
impacts on their internal organization and could transform the advisory landscape. 

5.2.2.3 Transformation of advisory landscape 
Even though the introduction of drones and satellite services is not characterized by the emergence of 
new players (start-ups, SMEs, etc.) as we could have expected, but rather has been taken over by more 
traditional actors, it has nevertheless had an impact on the advisory landscape and more specifically on the 
functioning of business models of the traditional actors. Traditional farm advice suppliers (Chambers of 
Agriculture and farmers’ cooperatives) are thus supporting the diffusion of technologies designed by others 
actors. They resell drones and satellite services that they do not develop and hardly test internally or 
compare with competing services. For the companies that are developing the solution, the added value of 
working with advisory organizations is their network and their access to farmers.  

The question of the added value of advisory organizations for farmers then arises. Traditionally, advisory 
organizations help to develop, test and assess innovations, as farms are too small to conduct such research 
and tests on their own. They act as intermediaries between farmers and innovation. However, in the case 
of crop input modulation tools, we had difficulty establishing whether trials where conducted and what 
their characteristics and reliability might be. In the focus region and for the organizations already selling a 
drone or satellite service (i.e. the two main cooperatives and the Chamber of Agriculture), it looks like 
only very few R&D activities have developed around these tools. Advisory organizations rather tend to 
value and strengthen front-office activities in order to develop the use of these drone and satellite services. 
Advisors in charge of precision farming in these organizations does not seem to have conducted tests to 
compare the drone or satellite services sold by different companies. Their choice to work with some start-
up or SME instead of another is not based on a comparative study. It looks like more trials are carried out 
when the advisory organization tries to create its own crop input modulation tool. One main cooperative, 
Vivadour, is trying to develop a drone service in house. To do so, the cooperative develops different 
partnerships with start-ups and local organizations. For example, the Precisdrones solution is developed 
between the Agri Sud Ouest Innovation cluster and the Vivadour cooperative. The development of this 
Precidrones project involves investment in R&D at the level of the agricultural cooperative. The 
cooperative carries out tests and trials but we did not manage to have information regarding those trials.  
Similarly, Agrod’Oc is developing a satellite service. The development is based on pioneer farmers inside 
the cooperative and partnerships with research organizations. However, in both cases, the service is still 
under development. 

Machinery dealers could be considered as advisors. They propose training days on precision farming for 
farmers and play an important role in the implementation of the innovation. They do not however conduct 
tests on the software they sell to farmers through machines, although the software gives fertilization advice 
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that is directly implemented on farmers’ land. Some machinery dealers whom we met were sceptical about 
the accuracy of the advice but considered that providing advice or testing advisory software were not part 
of their core business.  

The status of trials in the advisory landscape for precision farming innovations is therefore unclear. It seems 
that, for the tools currently being sold, only a few tests were actually conducted by advisory organizations. 
One can argue that it is a temporary phenomenon, as advisory organizations that are today building their 
crop input modulation tools offer seems to be conducting more trials. Either way, the question remains 
central, especially because new players (with different competences) are entering into the advisory 
landscape. It would be necessary to keep track of the transformation of tests and trials in the advisory 
landscape by the digital innovations. 

 

5.3 Case-study 3: the role of farm advice in the introduction of new outsourcing 
practices 

Our survey shows a very wide diversity of situations and we are not sure that we have covered this 
diversity through the 33 surveys carried out among farmers and those carried out among the organizations 
involved in advising. It is therefore difficult to draw general conclusions. The following results are 
interesting evidence to point out, rather than conclusions on general trends. They also provide evidence 
that calls for a reconsideration of how work and work organization should be conceptualized in agricultural 
analyses. 

Our survey thus suggests new types of advisory relationships associated with outsourcing: 

- They relate to both technical aspects of farming (crop rotation, soil tillage, pesticides to use and 
spraying plan, etc.) and organizational aspects of labour (outsourcing or not, who and how to hire, 
etc.). The content of the advice is also highly diversified. For example, technical advice covers a 
large range of techniques, including conventional as well as agro-ecological ones.  

- These technical and organizational messages are often conveyed jointly by organizations 
(outsourcing companies and farm contractors, cooperatives, private consultants) that were not 
used to being advisory suppliers or to providing such advice. Agricultural outsourcing companies 
and farm contractors are indeed more and more involved in advising, as they consider this aspect 
as an additional service closely linked to their outsourcing service. By doing so, they somehow 
become stakeholders of the changes they suggested to farmers. This is also true for production 
and trading cooperatives, which seek to enlarge the scope of their services and to hire specific 
advisors to respond to new needs expressed by their members. 
 
 

5.3.1 Case-study 3: findings from the farmers’ survey 
As we pointed out above, one major result lies in the diversity of farmers’ micro-AKIS and general micro-
AKIS. This diversity is mainly correlated to the diversity observed in the organization of labour on French 
farms, which includes many types ranging from the simplest forms (farms where the farmer is the only 
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permanent worker, traditional family farms) to particularly complex forms based on multiple contractual 
arrangements (several farmers merging their farms, agricultural holding companies, labour force working 
on the farm but not employed by it, hired via other organizations or specific service providers, etc.). 
Moreover, outsourcing operations are widespread among farmers and, for some cropping operations such 
as harvesting, outsourcing has been a common practice. As a result, farmers’ attitudes towards change and 
their innovation paths regarding new outsourcing practices are embedded in different time spans, more or 
less long. They can also be more or less diffuse. 

In this section we will present surveys conducted in Pyrénées-Atlantiques (PA) separately from those in 
Gers, since we did not focus on the same changes in outsourcing practices. In PA, we were interested in 
all types of outsourcing practices, while in Gers the focus was on outsourcing pesticide spraying in order 
to have more in-depth insight into a particular outsourcing practice.  

 

5.3.1.1. Farmers’ profile and farm structure 
We interviewed respectively 17 and 16 farmers in Pyrénées Atlantiques and Gers, with respectively the 
following characteristics: 

 

Table[FR]-15 - Socio-demographic characteristics of farmers surveyed in Pyrénées Atlantiques 

 Adopters Non-adopters Drop-outs Others 

Number of farms 11 4 1 1 

Surface of 
agricultural land 
(ha) 

58 on average  
(19 to 150) 

85 on average  
(6 to 250) 

150 21 

Production 
systems 

Only crops = 6 
Crops/livestock = 5 

Only crops = 2 
Crops/livestock = 1 

Only crops Only crops = 1 
Crops/livestock = 1 

Age of farmer 
surveyed 

<50 = 2 
>50 = 9 

<50 = 2 
>50 = 2 

<50 = 1 
>50 = 0  

<50 = 0 
>50 = 1 

If close to 
retirement or 
retired, presence 
of a successor 

Yes = 3 but one non farming 
No = 6 

Yes = 0 
No = 2 
 

Yes = 1 
No = 0 

Yes = 0 
No = 0 

Part-time farming Yes = 3 Yes = 2 No No 

Outsourcing 
practices 

Yes = all Yes = 3 
 

No Outsource to his 
own company 

New outsourcing 
practices 

OP1-Precision ag. tasks = 4 
OP2-Outsource all crops = 
4 
OP3-Outsource farm = 3  

-  
- 

 
- 

Source: AgriLink – INRA (Toulouse) 

 

For Pyrénées-Atlantiques, in comparison with the data from the last general agricultural census run in 2010 
(Agreste Aquitaine, 2011), the sample of farmers interviewed fairly accurately reflects the agricultural 
characteristics of the focus area. A majority of farms have arable crops (particularly maize), and farms with 
mixed cropping and livestock system are poultry oriented. The majority of the farms have a corporate 
status and farm size varies from very small (6 hectares corresponding to a fragmented structure after 
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successive inheritance) to very large farms (about a hundred hectares with highly valued crops and direct 
sale activity corresponding to a progressive concentration of land and activity diversification over several 
generations of farmers), with an average size corresponding to that of PA. As in PA as a whole, less than 
a third of farm managers are under 40 years of age and the majority of those who are close to retirement 
or who are retired do not have any farming heirs. The majority of farmers interviewed work alone on the 
farm and tend to use outsourcing to help them. Only two rely on hired labour. One third have a part time 
job off the farm, a rate slightly lower than in PA, where 40% are pluri-active. Note that among the farmers 
interviewed, two are female, but they are currently mostly involved in decision-making and marketing 
duties. Regarding outsourcing practices, all of the farmers interviewed, except two, outsource one or more 
farming operations. 

In Gers (NUTS 3), 3 of the farms in the survey correspond to the group of "small" farms and 13 others 
are in the "medium-large" group, whereas the "small" farms accounted for 37% of the total number of 
farms (n=7800) in 2010 (Agreste Gers 2011). The surveys were focussed on farms using high levels of crop 
protection products (fruits and vineyards). These crops are located in specific areas (north, north-west) 
of the county. Therefore, the characteristics of the surveyed farms do not reflect the diversity of the 
agriculture of the whole county. These crops require a strong labour force and the owners are the only 
permanent workers on only 3 farms (including 2 small farms where they are retired); 7 farms have 
permanent salaried workers. On all the farms extra labour is employed, either directly (e.g. seasonal 
workers) or via other organizations (interim, service providers, “groupements d’employeurs”, contractors. 

Table[FR]-16 - Socio-demographic characteristics of farmers surveyed in Gers 

 Adopters + drop-outs Non-adopters   

Number of farms 7 9 

Surface of agricultural 
land (ha) 

94 on average 
[14 to 190] 

118 on average 
[2,5 to 560 ha] 

Production systems Crops = 0 
Crops/orchard or vineyard = 6 
vineyard/livestock = 1 

Crops=2 
Crops /orchard or vineyard = 6 
Crops/orchard/ vineyard/livestock = 1 

Age of farmers surveyed 
(age of the holder or 
youngest co-holder) 

<50 = 4 
>50 = 3 

<50 = 6 
>50 = 3 

If close to retirement or 
retired, identification of a  
successor 

Yes = 3 
No = 0 

Yes = 1 
No = 2 
 

Part time farming Yes = 0 Yes = 3 

Outsourcing practices Yes = all Yes = 4 
No= 5 

Outsourcing practices OP1- Reconception of the tasks = 1 
OP2- Outsource all crops = 2 
OP3- Outsource farm = 2  
OP4- Outsource to get rid of employers’ burden  

- 
 

5.3.1.2 Farmers’ attitude towards innovation and change 
 It appears through our survey that farmers’ attitude towards innovation and change depends on many 
factors. In the current context of increasing economic uncertainty and agro-ecological transition, farmers 
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cited the following as the most useful knowledge and skills for farming:  knowledge about the market in 
order to decide on the cropping system or the best selling period, knowledge about the regulations, 
agronomic knowledge in order to adapt practices to the local context, specific technical knowledge and 
skills to conduct farming operations according to the norms, etc. In the case of innovations in labour 
organization on the farm, useful knowledge and skills do not necessarily relate to farm management. There 
are multiple reasons why a farmer will outsource specific operations, all of the cropping operations or the 
management of his or her farm. Adopting a newly-emerged outsourcing practice, such as pesticide 
treatment, may be due to a variety of factors: the lack of qualified skills and equipment to conduct a 
cultivation operation in accordance with the regulations; the fact that farmers no longer want to take the 
risk of being exposed to dangerous products despite the precautions taken; and/or the desire to get rid of 
the constraints of being an employer (management of work contracts, identification of reliable and skilled 
workers, accountability regarding occupational health and safety).  

Similarly, whenever the farmer seeks advice, the key sources can be widely diversified, ranging from 
traditional sources, such as relatives and neighbours, the cooperative’s advisor and farmer-led advisory 
networks (for example “Agro d’Oc”, or more specialized networks like the farm picking network 
“Chapeau de paille”), the accountant, to more innovative sources of advice, such as the outsourcing 
contractor, non-agricultural accounting firms or farmer-led digital platforms (for example “Agri-échange” 
or “Farmleap”), or personal exchange networks via the internet. What is interesting to note is the decline 
in the role of the Chamber of agriculture’s advisors. Farmers want advice that is tailored to their particular 
needs and conditions, and they often state that the skills of the Chamber of Agriculture advisors do not 
meet their needs. They are no longer satisfied with top-down advice and are more part of a horizontal 
exchange process, which gives them time to test an option and to weigh up the pros and the cons. That is 
why discussions with other farmers and experts, the possibility talking not only about successes but also 
failures, the possibility of seeing others experiment with new practices or equipment, are important for 
the interviewed farmers. This is particularly true of farmers who are still in business or who are close to 
retirement and have a successor who is willing to take over the farm. Those who are close to retirement 
without such a successor are just satisfied with a minimal advisory relationship: sometimes checking 
magazines and Internet, or participating in meetings organized by the cooperatives. Finally, trust is often 
mentioned as a key element of the advisory relationship. This is stated clearly when it comes to delegating 
all of the cropping operations or the farm’s management. This was mentioned several times, including for 
activities that engage the farmers’ legal responsibility (environmental regulations, labour regulations).  

5.3.1.3 Farmers’ innovation paths and trigger cycle change model 
Here innovation and change concern the reorganization of labour not only at the farm level but also in the 
farm’s local environment. Traditionally, the main determinant of farm outsourcing is the lack of machinery 
or of labour. This is usually the case of small farms, for which different options exist: mutual assistance, 
sharing of equipment within cooperative organizations, or subcontracting to a neighbour or outsourcing 
companies. The latter option is the most frequent nowadays. However, new motivations for outsourcing 
appear, including the desire to control agricultural land for inheritance purposes, the choice of getting rid 
of the burden of certain environmental regulations, the desire to reorganize labour on the farm, the choice 
of deferring risks related to certain activities onto other actors. 
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In the PA sample (S1), due to the rapid decline in the number of farms in the region, only two farmers use 
shared machinery and less than half call for mutual assistance. The majority of farms rely upon outsourcing 
relationships and among them, 11 adopted what Chevallier (2007), Purseigle et al. (2014), Nguyen et al. 
(2019) consider as newly emerged outsourcing practices. Within the group of farms surveyed in Gers (S2), 
similar situations were observed. In addition, the issue of specific skills and information needed to find and 
employ temporary workers was mentioned by almost all farmers as an important dimension in assessing 
the relevance of adopting outsourcing solutions.   

In sum, among the adopters, we can distinguish four sub-groups of farmers according to the type of newly 
adopted outsourcing practices:  

- (OP1) four (S1) decided to outsource farming operations that require specific equipment and skills often 
related to precision agriculture and agro-ecological practices; one (S2) decided to outsource pesticide 
application to progressively reduce pesticide manipulation by the farm staff;  

- (OP2) four (S1) and two (S2) outsource all of the cropping operations in order to refocus on their core 
activities;  

- (OP3) three (S1) and two (S2) outsource all the management of their farm, which has led to the separation 
between property rights and management rights.  

- (OP4) one (S2) decided to outsource seasonal labour-intensive activities to get rid of the burden of the 
employers.  

In PA’s surveys, among the four farmers classified as non-adopters, only two are true non-adopters in that 
they rely only on family labour, or permanent and temporary hired workers. The other two are considered 
as non-adopters in that they are farming and have been outsourcing all the management of the farm since 
their father inherited it. One farmer is considered as a dropout and another is classified in the “other” 
category since he outsources all of the cropping operations but to his own outsourcing company. This is 
a farmer whose father developed an outsourcing business that owns all of the machinery and contracts 
not only with other farmers but also with his own farm. This situation is quite common among outsourcing 
companies, many of which are created by farmers who wish to amortize a large fleet of machinery. 

In Gers’ surveys many different reasons are reported by non-adopters to explain their choice (Tab //).  
Two farmers explain the refusal of outsourcing pesticide application in terms of their value system 
(favouring the autonomy of the farm). Three, after assessment, consider it too expensive. Four consider 
that it cannot be efficient enough because they closely monitor their farm and decisions on treatments 
should be implemented very quickly. One farmer (a drop-out) also reported that he tried to outsource 
pesticide application on plots of fruit trees but the contractor was not responsive enough.  

For farmers in Pyrénées-Atlantiques and in Gers, we can point out the following features for the trigger 
cycle change model: 

- An “awareness" phase is generally diffuse: observation of surrounding farmers, “B-to-B” exchanges 
with neighbours and different types of advisers (cooperatives’ adviser, veterinary and dairy controller, 
accountant, etc.), participation in different farmer-led networks such as Agro d’Oc and other 
specialized ones, participation in meetings organized by the cooperatives, and checking advice in 
magazines and on the web. Most of the farmers used to outsource one crop (harvesting) or breeding 
operation (veterinary care). Except for two farmers (S1) who have adopted it for 10 years or more, 
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the awareness phase for “A to Z” is relatively recent among the farmers interviewed and coincides 
with the promotion of “A to Z” by the local cooperative and the debate this practice has raised within 
farmers’ unions.    
 

- In Pyrénées-Atlantiques, only 5 of the 11 adopters explicitly reported an “active assessment” phase. 
For four of them, it took place after a long phase of “awareness”, and for the last one, this phase has 
been going on for the last three years. This is the case in particular insofar as the farmer says that he 
keeps testing a practice and never considers it as fully implemented. During their “active assessment” 
phase, farmers reported exchanges with the cooperative’s advisor (2 farmers), the farmer-led network 
Agro d’Oc (1), the contractors (2), and relatives and neighbours (4). For the other farmers, the fact 
that they did not report any “active assessment” phase is probably due to their long exposure to new 
outsourcing practices. In Gers where the observations were targeted at a specific task, all farmers 
provided specific reasons for refusing or adopting this type of subcontracting, but it is difficult to 
identify an assessment phase, in a period of time clearly distinct from that of awareness or 
implementation.  
 

- "Trigger events" are multiple and depend on the type of outsourcing practice adopted. The table 17 & 
18 describes the different situations.  

 
Table[FR]-17 - Trigger events (TE) according to the type of outsourcing practices in Pyrénées-

Atlantiques 

Sub-groups of adopters 
OP1 - Outsource operations requiring 

qualified skills & ITC equipment (4 
farmers) 

OP2 - Outsource all of the 
cropping operations  

(4 farmers) 

OP3 - “A to Z” outsourcing 
(3 farmers) 

TE = stricter environmental norms (one farmer), 
awareness of environmental and health issues (2), 
strategy of input cost minimization (1)  

TE = strategy of refocusing on the 
core business, problem of illness 
(2 farmers)  

TE = retirement without a heir and 
difficulties with the other options 
(tenancy relationship, hiring a 
permanent manager)  

The decision was based on a diffuse and long-term 
awareness phase, where exchanges with other 
farmers and contractors play a key role.   

The decision was self-evident and based on a long-term relationship of trust 
built with the contractors (private outsourcing companies or local 
cooperative). 

Source: AgriLink – INRA (Toulouse) 
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Table[FR]-18 - Trigger events (TE) according to the type of outsourcing practices in Gers. Focus on 
pesticide application 

 Sub-groups of adopters 
OP1 –Outsourcing of 
pesticide application 
with the aim of 
changing the system 
(1 farmer) 

OP2 – Outsourcing of crop 
activities (including all 
pesticide treatments) 
because of financial 
difficulties to invest in 
machinery and to focus on 
the core activity 
(2 farmers) 

OP3 - “A to Z” 
outsourcing (includes 
pesticide treatments) 
(2 farmers) 

OP4 - Outsourcing 
because of the difficulties 
to find and manage 
reliable staff (in particular 
for pesticide applications– 
see case study 9.3.3) (1 
farmer) 

TE = arrival of a new 
young family member in 
the team. Willingness to 
manipulate less 
pesticides 

TE = Increase of the size of 
the farm 
TE =Financial possibility to 
work less (reimbursement of 
loans)  

TE = retirement of the head 
of a farm, the farm is taken 
over by a family member for 
patrimonial reasons   

TE = occupational accident of 
a permanent worker who did 
not want to come back to the 
farm and difficulties to hire 
workers  

Decision in a general 
perspective of shifting 
production to organic 
farming 

The decision based on a long-
term relationship with 
machinery and input suppliers 
and observation of neighbours. 

Decision taken with the 
former heads of the farm 
who knew the sub-
contractors. 

The final decision (i.e. the 
choice of a certain type of 
contractor) comes after a 
chaotic search for various 
solutions  

 
- For all the farmers, the “implementation” phase were rather rapid without latency between the 

situation requiring a change in labour organization, the decision to subcontract, and the 
implementation of the contract with the contractors. The decision-making parameters are rather 
simple. When they are underpinned by a patrimonial logic, the decision involves family members 
and the situation must simply be financially acceptable to the family, without necessarily being a 
source of profit. When they are informed by an economic assessment of the farm as a source of 
income, the decision is based on an evaluation of the actual cost of the contract, plus the costs 
that cannot be directly observed (opportunity cost of work and financial investment in equipment, 
difficulty of work, various transaction costs), and the availability of an appropriate offer. Increasing 
economic uncertainties, the tightening of environmental standards, and the decline in the number 
of family workers are among the factors that tip the balance in favour of adoption. In this process, 
advice does not really play a key role. In Pyrénées-Atlantiques ten of the adopters stated that they 
would not be turning back. The “active implementation" phase is often merged with the 
"consolidation" phase, especially in the case of farmers who outsource to gain access to new 
techniques (profile of innovative farmers who are constantly testing new practices). Only one 
farmer said he might drop out if, after having tested the new cultivation practices and equipment, 
he deemed it worth investing and doing the cultivation on his own. 

   
The tables 19 & 20 are designed to identify some similarities in the sources of advice between the adopters 
in Pyrénées-Atlantiques and all surveyed farmers in Gers. However, regarding the farmers’ micro-AKIS 
along the different adoption phases, the tables below show a wide diversity of situations. It is difficult to 
distinguish different types of farmers according to their micro-AKIS and general AKIS. We can only point 
out some key actors, such as the more or less specialized farmer-led networks, the cooperatives and the 
outsourcing contractors.    
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Table[FR]-19 - Characteristics of adopters’ micro-AKIS in Pyrénées-Atlantiques 

Farme
r code 

Sub-
grou
p  

Trigger event Farmers’ Micro-AKIS General AKIS 

Awareness Active assess. & 
decision making 

Implement. 
& 
consolidation 

OS-
PA-1 

OP1 Problem with weeds Farm netw Farm netw / coop / 
contractor 

Contractor Farm netw / coop / 
contractor 

OS-
PA-2 

OP1 Disease attributed to 
pesticides 

Farm netw / 
contractor / 
relatives / coop 

Contractor Contractor Dairy controller / 
press / relatives / 
coop 

OS-
PA-3 

OP1 Test of new 
agroecological 
practices & need to 
facilitate labour 

Contractor Farm netw / 
contractor  

Contractor Veterinary / farm 
netw / contractor / 
relatives / web / 
press 

OS-
PA-4 

OP1 Test of new 
agroecological 
practices 

Coop / 
contractor 

Relatives Contractor Relatives / coop / 
contractor / farm 
netw / web / press 

OS-
PA-5 

OP2 Prepare retirement Contractor None  None Contractor / dairy 
controller 

OS-
PA-6 

OP2 Prepare retirement Contractor / 
neigh 

None None Dairy contractor / 
press / neigh / web 

OS-
PA-9 

OP2 Accident & refocus 
on marketing 

Coop  Relatives Coop Farm netw / coop / 
relatives 

OS-
PA-12 

OP2 Retirement of 
husband & refocus 

Contractor / 
neigh 

None Contractor / 
neigh / 
accountant 

Farm netw / coop / 
neigh / contractor 

OS-
PA-7 

OP3 Disease & 
retirement 

Contractor / 
farm netw / 
relatives / coop   

Accountant None Contractor / farm 
netw / relatives / 
coop / Chamb / 
press / web 

OS-
PA-9 

OP3 Retirement Contractor / 
neigh 

None Contractor Farm netw / coop / 
neigh 

OS-
PA-11 

OP3 Retirement Coop / neigh None Coop Contractor / coop 
/ accountant / 
Cham 

Source: AgriLink – INRA (Toulouse) 

 
Table[FR]-20 - Micro-AKIS characteristics of adopters of outsourcing for pesticide application in 

Gers 

Far
mer 
code 

Sub
-
gro
up  

Trigger event Farmers’ Micro-AKIS General AKIS 

Awareness / Active assess. & 
decision making / Implement. & 
consolidation 

OS-G-
1 

Adop
t 
OP4 

Farm worker accident 
 

Awareness:  
Implementation:  Accountant / 
Contractor / Farmers  
Objective: to have labour force and to 
get rid of the burden of employer 
obligations 

Farmers / advisor. FBO 
supply chain / contractor / 
accountant /MSA 

OS-G-
5 

Adop
t (A-
>Z) 
OP3 

Retirement  
 

Awareness: Neighbours, family, friend 
who is advisor for a crop protection 
supplier Objective: to keep the land in 
the family 

Family, accountant, 
neighbours, coop, input 
suppliers 
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Implementation: Friend who is advisor 
for a crop protection supplier (and is the 
contractor-informal agreement) 

0S-G-
9 

Adop
t 
OP1 

Young son decides to 
stay of the farm 
 

Awareness: Coop.  
Objective: to save working time and 
reorganize production/ to manipulate less 
pesticides/  cost –benefit analysis for 
investment in new machinery 
Assessment: Input supplier, Cuma 
Implementation: Input supplier /  Cuma 
/Contractor 

Input supplier (advisor 
from crop protection 
supplier) / coop / 
accountant/ climate 
change association 

OS-G-
11 

Adop
t 
OP2 

Improvement of the 
financial situation (end of 
loans reimbursement).  

Awareness: Neighbours/ family/ 
contractors. Objective to save time. Only 
for crop production 
Assessment: accountant/ family 
Implementation:  

Advisor from quality 
control organization/ 
neighbours/ family/ 
accountant 

OS-G-
12 

Adop
t 
(A-
>Z) 
OP3 

Retirement of the 
couple of farmers 
 

Awareness: family/ contractor  
Objective: to keep control of the land 
owned by the retired parents 
Assessment: accountant/ family 
Implementation: contractor, family 

Family, contractor 

OS-G-
3 

Adop
t 
OP2 

Pesticide application, 
done by himself at night, 
fewer pb with 
neighbours). Part of 
other activities (crops- 
harvest, ploughing) done 
by another farmer 
(informal agreement) 

Awareness: Neighbours. Not seriously 
envisaged. Need to watch closely the trees 
(orchard) 

Coop/ input suppliers/ 
accountancy centre/  
Specific networks for 
honey production  

OS-G-
14 

Drop
-out 

Has tried only one to 
outsource pesticide 
application on one plot.  

Awareness: Neighbours, contractors, 
advisors from input suppliers, Cuma.  
Objective: to save family working time. 
Assessment: accountant / himself. 
Expensive, not well done, contractors not 
responsive enough 

Input suppliers / technical 
advice from downstream 
marketing organization 
(other region)/ 
contractors  

OS-G-
2 

Non 
adop
t 

No adequate contractor 
around, need for a close 
watch of the orchards 

Awareness. Family/ employees/FBO 
supply chain/other farmers 

Family/ employees/FBO 
supply chain/other 
farmers /coop/ MSA 

OS-G-
4 

Non 
adop
t 

Not efficient enough Awareness: Coop / contractors  
Decision making: Own analysis/ Coop/ 
Services not responsive enough. Too slow. 
Shift towards organic 

Own international 
network / coop / research 
centre / lawyers / 
accountant / water 
management 
organizations 

OS-G-
6 

Non 
adop
t 

Too expensive (but 
outsourcing of other 
activities, i.e. pruning) / 
more flexibility if done 
by the holder (i.e. 
treatment at night, less 
problem with 
neighbours).   

Awareness: Other farmers, input 
suppliers. Assessment: Accountant 

Accountant, crop 
protection and machinery 
suppliers, FBO supply 
chain 

OS-G-
7 

Non 
adop
t 

Not considered. Awareness: Input supplier/ has always 
used and maintained his own (old) 
machinery considered efficient by 
machinery supplier  

Crop production 
suppliers / coop 
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OS-G-
8 

Non 
adop
t 

Too expensive. Harvest 
on crop production is 
outsourced. 

Awareness: assessment: neighbours, 
coop. too expensive 

Coop / FBO supply chain  
(other region)/ 
accountant/  

OS-G-
10 

Non 
adop
t 

Not effective Awareness: neighbours.  
Assessment: Downstream industries/ 
local farmers‘ group.(Contractors are not 
responsive enough, impossibility to adjust 
on time climate / pest hazards / treatment) 

Downstream industries 
(seed production) -
international /coop/ 
farmers‘ group/ crop 
protection and machinery 
suppliers/ internet 
networks 

OS-G-
13 

Non 
adop
t 

Outsourcing of pesticide 
application not relevant. 
Must be controlled by 
the farmer. Outsourcing 
of harvest of crop 
production. 

Awareness/ Assessment: Discussion 
with other farmers in farmers’ groups 
(CETA).  

Coop  & CETA/ 
Agriculture chamber/ 
FBO –supply chain (other 
region) 

OS-G-
15 

Non 
adop
t 

Too expensive  Awareness: Family, colleagues Accountant / neighbours / 
private input supplier/ 
coop (other region) 

OS-G-
16 

Non 
adop
t 

Not relevant Awareness: was not considered. High 
technical level of the staff of the farm. Keep 
full technical control of all stages of the 
production 

Coop / private input 
suppliers / advisory 
services of the 
international network of 
traders of the final 
products / neighbours 

Source: AgriLink – INRA (Paris) 

Methodological note:  FBO supply chain (farmer-based organizations, located in other regions, provide technical and commercial 
advice, marketing service). Several FBOs mentioned during the surveys, for prunes, hazel nuts … 
Climate change association. The Association climatologique de la moyenne Garonne et du Sud-Ouest provides assistance to design 
technical solutions to manage climatic hazards on a daily basis (e.g. water management). 

5.3.1.4 Farmers’ innovation micro-AKIS in Pyrénées-Atlantiques   
A careful look into the case of Pyrénées-Atlantique suggests that the adopters can be divided into three 
groups according to the type of outsourcing practices (see table above):  

1. Four of the farmers outsource their cropping operations that require specific technologies and skills. 
These skills are either related to precision agriculture (spraying machinery with on-board ICT 
technologies) or agro-ecological farming (no-tillage and direct seedlings, mixed seedlings, etc.). Two 
are rather young (35 years old) and another one (61 years old) is working with his young son who is 
about to take over the management of the farm. All of them manage a mixed production system with 
a large variety of crops and livestock. They all claimed to be concerned by the economic, environmental 
and social sustainability of their farm. For the younger generations, beyond the fact that they inherited 
the farm, they have deliberately chosen to become farmers. Unlike their father who used to outsource 
only harvesting, their decision to outsource additional specific operations is part of their risk 
management strategy: test new practices with the contractors and learn from them before eventually 
investing in the costly equipment; access efficient but costly spraying equipment in order to reduce the 
impact of chemical use on the environment and on their health. They are constantly testing new 
practices and are tapping into many sources of advice (family and neighbours, Agro d’Oc, Agroréseau 
64, cooperatives, accounting consultant, outsourcing companies, etc.). Hence, the direct source for 
this organizational change cannot be clearly identified and the adoption process is rather diffuse.              
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2. Four of the farmers outsource the entire management of their cropping systems in order to re-allocate 
their limited labour force to other farm activities, such as breeding or marketing and direct selling. 
This type of outsourcing practice is quite new and has quickly developed in the last five years. It is 
mainly motivated by the farmers’ desire to refocus on the farming activities that yield the most value 
added or those they prefer. All four farmers present the particularity of being close to retirement: 
two are refocusing on livestock activity and the two other on the production of fruit and direct selling. 
Their primary objective is to optimize the overall performance of their farms while preparing for their 
retirement. With one exception, none have an heir who is willing to take over the farm. They are 
therefore ready to move a step further and to adopt “A to Z” farming in the future. For this second 
case of outsourcing, the sources of advice for innovation are diverse, but the key ones are: the 
outsourcing contractors or private accounting agency with whom the farmers are used to working, 
and the local production and commercial cooperative, which has recently developed an “A to Z” 
service for its members. In the case of outsourcing contractors, advice is included as part of the 
outsourcing service and is considered by both parties as a mean to reinforce the contractual 
relationship and to build trust. Meanwhile, the contractors take part in the innovation process that 
they promote, which raises questions on their impartiality. For example, some of the contractors not 
only conduct the cultivation, but also strongly suggest that the client purchase certain inputs. 

3. Three of the farmers outsource the entire management of their farm (“A to Z” outsourcing), so 
actually they no longer farm. Like the previous outsourcing practices, “A to Z” outsourcing can be 
considered as a newly emerged practice. The first cases of “A to Z” in France were reported by Harff 
and Lamarche (1998) in the late 1990s in two grain-producing regions of northern France, and the 
practice started to spread to other the parts of France in the late 2000s. The farmers concerned are 
both retired farmers who prefer to delegate the management of their farm to an outsourcing company 
instead of hiring a permanent manager. According to the farmers interviewed, the first option is much 
simpler although it may not be cost-effective and requires a relationship of trust between the 
stakeholders. It is also more flexible than a tenancy relationship and the farmer-owner can terminate 
the contract at any time. The “A to Z” outsourcing relationship usually lasts over time once it is 
adopted. The drop-out is a young farmer who decided to take over the family farm and terminated 
the “A to Z” contract between his retired father and an uncle who run an outsourcing company.  

5.3.2 Case-study 3: findings from the AKIS experts interviews and advisory suppliers survey 

5.3.2.1 Advisory landscape in the focus region Pyrénées-Atlantiques 
In Pyrénées-Atlantiques, the advisory landscape is particularly dense, for historical and political reasons. 
The region is divided into two parts: Pays Basque (west of PA) and Béarn (east of PA). Some of the advisory 
organizations, in particular among the Organismes Nationaux à Vocation Agricole et Rurale (ONVAR - 
associations promoting agro-ecological practices recognized by the ministry of Agriculture) have been 
duplicated while some others exist in only one part of the region and not in the other. The figure below 
illustrates the diversity and density of the PA landscape. 

The interviews with farmers and AKIS experts suggested that the farmers’ informal networks remain one 
of the major sources of advice, along with the cooperatives’ advisors. But the interviewees also stressed 
the growing role of the farmers’ organizations (ONVAR and other types of collective organizations) as 
well as the fee-based private organizations (accounting-consulting firms, outsourcing companies, etc.). In 
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addition to Agro d’Oc, farmers also often rely on those farmer-led networks specialized in a particular 
production or farming activity for specific advice (no-tillage network, farm-picking network, kiwi producers’ 
network, etc.).  Like in Gers, the advisors of the Chamber of Agriculture are still operating but their 
influence on farmers is limited.   

 
Figure 3: The supply of advisory services in Pyrénées-Atlantique 

 

 

 

 

 

 

 

 

 

 

 

 

 

5.3.2.2 Key players of advice for the innovation area in the focus region (Pyrénées-Atlantiques) 
Our main result is that the new forms of farm outsourcing relate to a very wide range of technical as well 
as organizational and strategic advice. Given the variety of tasks that can be delegated, a wide range of 
people are involved in advising on whether or not to outsource, on the desirable type of service provider, 
and on the technical contractual content of the services.  

First of all, in almost all cases, relatives (neighbours, colleagues) are often present during the awareness 
phase. Cooperatives (CUMA machinery coop., local production and marketing coop., specialized livestock 
coop.) are also mentioned for many tasks involving the use of equipment. For the farms observed, upstream 
advisors (equipment sales, input sales) also play a key role, as well as outsourcing contractors and advisors 
from the accounting-consulting firms. Upstream advisors and contractors are often called on for technical 
advice, while the accountants/consultants are involved mainly in advising farmers who are close to 
retirement on organizational and other strategic aspects of the management of their farms. However, roles 
are not always well defined and some key actors play new advisory roles. This is in particular the case of 
contractors and cooperatives’ advisors. Some contractors do not advise and just follow orders, while some 
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participate with the farmers in decisions on technical aspects and some others go further and advise on 
strategic matters (marketing option, choice of the cropping system in relation to the CAP incentives, etc.). 
There appears to be a greater professionalism and skills development of contractors, who can access 
trainings organized by the regional and national networks of farm contractors. Cooperatives’ technicians 
who traditionally give advice mostly about input use can nowadays be more involved in other types of 
advice. There can be cooperatives’ technicians specially trained for and dedicated to agronomic as well as 
organizational advice. They are called crop managers or site managers, and behave as intermediaries 
between the contractors and the farmers.     

Regarding more precisely the trigger change cycle model, during the awareness phase, all the key actors 
mentioned above are involved. During the assessment and decision-making phases, their role seems to be 
less important as farmers often reported that they liked to take the decision on their own and did not 
want to be influenced. To evaluate the pros and cons of whether to outsource or not, farmers expressed 
a need for objective information (price of equipment, cost of an outsourcing task, etc.) rather than real 
advice. They may have spoken to relatives and other neighbouring farmers about the reputation of a 
contractor, but many of the farmers interviewed usually contracted with contractors with whom they had 
built a long-term relationship. During the implementation and consolidation phases, the key advisory actors 
were mainly those who were conducting the farming operations and with whom farmers may have 
discussed technical aspects. 

Another important result is that the surveys reveal strong trusting relationships between these key 
advisors and farmers, with the latter placing great importance on the advisor’s technical skills and precise 
knowledge of their personal situations, local conditions and specific production. By contrast, the advisors 
of the Chambers of Agriculture are considered more "generalist" and are rarely questioned about major 
technical decisions. What farmers also expect is an exchange relationship more than a top-down 
relationship, which is why they value a “B-to-B” close relationship with long-term specialized advisors and 
farmers’ networks. Regarding fee-based advice, the cost of the service is less important than what farmers 
consider as efficient advice, that is, which meets their specific needs, regardless of what they are. The 
challenge for the key advisory actors is therefore to offer advice that is tailored to each farmer and each 
specific situation. By doing so, they can build a long-term trusting relationship. 

5.3.2.3 Transformation of advisory landscape   
As shown in the previous sections, the advisory landscape associated with new forms of outsourcing, in 
the studied regions is highly diversified. The wide range of advice is closely correlated to the large variety 
of forms of organization of labour in French farms. It is difficult to isolate the effect of outsourcing on the 
advisory landscape. However, our surveys in Pyrénées-Atlantiques and Gers highlight some major trends 
regarding the advisory needs and organizations directly linked to the issue of labour organization:  

 
(A) New demands for outsourcing are leading some traditional outsourcing contractors to innovate, both 
in terms of the services offered and the organisation of outsourcing to reinvent themselves and others to 
emerge 

This is particularly true for two key actors: the outsourcing contractors and the production and marketing 
cooperatives:  
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• In the focus regions, the majority of the outsourcing contractors are farms that are over-equipped 
with machines and have developed a service activity to amortize them. A large number of the 
contractors were created between 1990 and 2010. Traditionally, they only carry out the work 
according to the orders given by the client. Over the past 10 years, as they have grouped into regional 
federations (FREDT) and a national federation (FNEDT), there has been a rise in the range of services 
and skills of these contractors, which coincides with the emergence of new demands for outsourcing 
(agro-ecological practices, precision farming practices, “A to Z”). As with all developing markets, 
competition is emerging between service providers. To ensure their profitability, some contractors 
will expand their range of practices (conventional and alternative) and diversify their services by 
including an advisory, a supply and/or a marketing service. Moreover, training courses are being 
developed within contractors’ networks to support their transformation. The economic model is 
relatively similar from one contractor to another. The payment for the service is determined per 
hectare according to the type of operation and varies according to the additional services provided, 
the agronomic and economic expertise (advice on crop rotation and technical itinerary according to 
market outlets or CAP incentives), and the administrative follow-up until the complete management 
of the farm. It may also include group purchasing of inputs and a marketing service. More specifically, 
with regard to “A to Z” service, the payment includes a fixed portion (approximately 75%) and a 
variable portion (25%). The fixed part is on average 350 euros per hectare, but can vary depending on 
the state of the subcontracting market and the additional services provided. The variable part depends 
on the results of the campaign. More important to the farmer than the cost of the service is the quality 
of the outsourcing relationship, which depends on the efficiency of the work management but also on 
the exchange relations with the farmer. Contracts are generally annual but tacitly renewed. 

 

• As for cooperatives, in a context of a downward trend in the number of farms, they are seeking to 
retain their members but above all to preserve their collection capacity. While some say they do not 
outsource any of their activity, surveys show that others play an increasingly important role in the 
organization of production in certain territories. Recent legislative measures separating the sales and 
consulting businesses have encouraged cooperatives’ to enter new markets, including advice and crop 
management markets. More precisely, some production and marketing cooperatives in arable farming 
areas have dedicated some of their technical sales representatives to counselling and crop management 
activities, with the main task of managing relations between contractors and those cooperative 
members wishing to outsource. For each member who uses this service, the cooperative appoints a 
referent crop manager who decides jointly with the operator on crop rotation and production. This 
intermediation plus consulting service is billed at around 50 euros per hectare plus a percentage, 
depending on the result of the sale by the cooperative. The cooperative ensures the supply of inputs 
and the marketing of crops. The outsourcing contractors conduct the operations under the supervision 
of the cooperative’s technician. At the end of each campaign, the technician carries out an assessment 
of the technical and economic results of the farm and prepares for the upcoming campaign. Contracts 
establish the relationships between the different stakeholders. They are generally annual but tacitly 
renewed.  
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The figure 4 below shows changes in the advisory landscape induced by new outsourcing demand. 

 
Figure 4: Transformation of the advisory relationships and outsourcing demand 

 
 
B. Geographic versus organizational proximity? 
• A significant percentage of the farmers we met fostered technical exchange relationships with partners 

(advisors, other farmers, specialized consultants, etc.) not located in the immediate geographical 
vicinity of the farm. What appears to be important is rather their organizational proximity (supply 
chain, community of management methods, etc.), which helps to reduce transaction costs and also to 
build trust. This may correspond to actors or mechanisms that are geographically distant, national or 
even international. As a result, farmers are unevenly included in the so-called regional AKIS and it is 
not clear that this concept is the most heuristic to reflect the on-going transformations in agricultural 
advisory services.  

 
 
C. New forms of employment create new needs for advice on employer responsibilities 
 
• The findings show a profound transformation in the employment conditions of people working on 

farms. The surveys corroborate the results of national analyses of data on farm workers (Depeyrot et 
al. 2019): the proportion of people who work on farms but are formally employed by other economic 
entities has increased significantly in recent years. This is the result of the combined effect of several 
distinct but increasingly important phenomena:  

o Increased delegation of tasks to national agricultural contractors. Whether it is a partial or 
total outsourcing, this results in the presence on the farm of employees dependent on another 
employer. 

o The delegation of tasks through the use of international service providers that employ posted 
workers (temporary employment agencies or specialized service provision). 

o The use of legal entities separate from the operation (mainly employer groups, but also 
national temporary employment agencies) to benefit from the work of employees hired by a 
third party. 

o In addition, as the average size of farms increases, the size of the labour force needed by each 
farm has also increased. 

• In this context, some of the farmers interviewed report great difficulties in controlling the complex 
regulatory aspects of this range of situations. These aspects concern contractual relations with service 
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providers, including foreign service providers, the sharing of responsibilities between service providers 
and farmers for compliance with various regulations (environment, health and safety at work, labour 
law, etc.) and the coordination between various sources of financial support (CAP, national taxation, 
employment aid, etc.). Note that some employees also seek appropriate advice, but in this region (and 
in France in general) this request remains largely invisible due to the lack of adequate institutional 
channels. 

• There are two main problems in finding advice that best enables control of the outsourcing of activities: 
(i) finding appropriate advice for very new and complex contractual situations, and (ii) avoiding the 
association between advice and control. For instance, many farmers mention the difficulty of verifying 
that a foreign provider is in good standing and are concerned about the risks involved when using a 
contractor with which they are unfamiliar. One of them recounts an unfortunate experience that led 
him to completely stop using this type of system. Several farmers consider that the most reliable 
sources of information on these points are the MSA and the labour inspectorate, but being associated 
with control functions, these bodies are not considered as possible providers of advice in an 
atmosphere of trust since they could lead to increased control pressure. We did not meet any farmers 
in the survey who indicated what he considered to be a reliable and accessible source of advice on this 
topic. 
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6 Discussion: Answering research questions 
The aim of AgriLink is to better understand the role of advice in farmers’ decision making regarding 
innovation that can (positively or negatively) impact the sustainability of agricultural development. Our 
analysis is based on case studies in three innovation areas: technological (apps based on drones and 
satellites to support nitrogen fertilization), marketing (crop diversification with the introduction of 
chickpeas) and organizational (outsourcing of farm activities). Our results are thus circumscribed to these 
innovation areas and to the two French nuts3 regions (Gers and Pyrénées-Atlantique) where data were 
collected. These innovations nevertheless concern a large number of farmers and major trends of French 
Agriculture: demographic, technological and agroecological. 

A contribution of our survey is to better understand farmers’ sources of advice in diverse innovation areas 
and rural contexts. We provide empirical insights on the current debates about the increasing pluralism of 
advisory service suppliers in various European countries (Prager et al., 2016; Knierim et al., 2017). Recent 
typologies distinguish between organizations according to their status: public, private, Farmer-Based 
Organizations (FBOs) or Non-Governmental Organizations (NGOs). This work, derived from the PRO 
AKIS project, confirms that FBO play a major role in various countries, including France. In France, the 
key players of farm advice are traditionally Chambers of Agriculture and farmers’ cooperatives, along with 
other farmers’ circles and associations (Labarthe 2014). Recent work emphasized that cooperatives have 
been playing a growing role (Compagnone and Golé 2011, Goulet et al. 2015, Brunier 2018). In AgriLink, 
based on former work by Dhiab et al. (2016), we try to go one step further. We use concepts derived 
from the literature in economics and management sciences about Knowledge Intensive and Business 
Services (KIBS) to develop further a typology of actors investing in farm advice (see table below), based 
on the differentiation of suppliers according to who owns/controls the organization and what the 
organization actually does deliver to farmers. 

Our results confirm the plurality of advisory suppliers and allow us to better understand the interrelations 
between this plurality and the diversity of farmers’ innovation logics. One transversal finding is that 
suppliers that have an economic interest to the development of an innovation areas, i.e. organizations that 
provide advice but also sell inputs (new technologies, seeds, chemicals) and services, or collect farmers’ 
produce, are key actors of advisory services. Reciprocally, we found a limited role for actors providing 
only advice to farmers. Our results are discussed in three steps: i) about farmers’ sources of services; ii) 
about the diversity of farmers’ needs and profile in a context of sharp structural change in France; iii) about 
broader transformations of the supply of advice that our results may relate to.  
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Table[FR]-21 - A typology of farm advice suppliers based on the commodity (service and product) 

 Who owns/controls the advisory supplier? 
Civil society (NGO 
not controlled by 
farmers or by 
private firms) 

Public sector Farmers Private capital 

What do 
the 
suppliers 
provide 
(or sell) to 
farmers? 

Only advice NGO, charities 
 

Extension 
organizations 
 

Chambers of 
agriculture, 
circles, 
associations 
 

Private independent 
consultants/firms 
SMEs, start-ups, etc. 

Advice and IT 
solutions (apps, 
software, etc.) 
Advice and other 
services 

 Book keepers, bank 

Advice and 
machinery or 
equipment 

  Circles, 
cooperatives 

Private companies 

Advice and inputs or 
outputs 

  Farmers’ 
cooperatives 

Private firms and 
retailers 

 

6.3 What roles do advisory services play in the cycles of farmers’ decision making? 

Our investigation is based on the Triggering Change Model that depicts innovation processes with different 
stages (awareness, active assessment, implementation), following a Trigger event. It has enabled us to 
highlight what farmers’ sources of advice are at these different stages, and according to the various 
innovation areas (see Appendix for more figures). 

For marketing innovation (“chickpea” case), advisors of farmers’ cooperatives triggered the decision-
making cycles of farmers through their commercial proposals. The production contract proposed by the 
cooperatives to farmers was crucial. It included the economic and technical information required to make 
a cost/benefit calculation, as described in other contexts (Cholez et al., 2017). The active evaluation was 
generally very fast, once the farmer was convinced of the advantages of the contract. The implementation 
stage was in line with the preceding stages. Advisors (mainly technicians linked or belonging to agricultural 
traders) oversaw farmers to ensure that they followed a standardized agricultural itinerary, as provided in 
the production contracts. 

For technological innovation (“crop input modulation tools” case), farmers’ cooperatives also played a 
central role in farmers’ decision making. As for chickpeas, they played a key role in triggering farmers’ 
decisions. Here again, the commercial proposition to farmers was decisive in their adoption of the 
technology, and trust between advisors and farmers played a key role in the process. Consequently, the 
assessment of the technology was very short, and some farmers hardly used any external resources for 
this assessment. Nevertheless, the diversity of sources within farmers’ micro-AKIS matters: farmers who 
actively assessed the innovation tended to have a more diversified micro-AKIS. Surprisingly, we did not 
see many actors from outside the agricultural sectors (start-ups or high-tech companies) in farmers’ 
sources of services. Here new advisory actors were rather agricultural equipment dealers. 

For organizational innovation (“outsourcing” case), the situation is different and more complex. A very 
wide range of motivations could lead farmers to decide to outsource part or all of their activities. Triggering 
factors regarding innovative outsourcing practices varied greatly from one adopter to another, but they 
were all related to the farmers’ decision regarding the management of labour (volume and skills) and 
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investment in machinery. Farmers usually weighed up the pros and cons of different options (hiring 
employees and investing in a new machinery or in training, versus outsourcing) and adopted outsourcing 
as the most cost-effective or easiest solution to handle. Evidence of the triggering change model for new 
outsourcing practices was rather diffuse and was embedded in the farmers’ outsourcing habits and long-
term relationships with the contractors. Decisions were accordingly based on various sources of advice 
(informal & formal, farmer-led or private) and, the emergence of new advisory key actors, such as the 
contractors themselves, was evident. 

Overall, our results enable us to better understand farmers’ sources of information and services, even 
though the application of the Triggering Change Model, and the identification of the different stages in 
decision making, raised difficulties in certain cases. Some phases are indeed difficult to identify, especially 
the awareness stage that was most often diffuse or even very short. It might be a bit artificial to disentangle 
between phases (especially between the awareness and the active assessment stages). Nevertheless, our 
results are indicative of the central role played in advisory supply by actors economically embedded in 
innovation areas, to the detriment of para-public extension organizations or more independent advisors 
who would provide advice only.  

In the case of chick pea production, advisory services were taken over by traders, especially farmers’ 
cooperatives. Advice was integrated into commercial contracts that guaranteed an outlet for this new 
production. Farm advice was one of the several services they offered to farmers, alongside input supply 
and agricultural trade. These packages of services that cooperatives offered to farmers strengthened their 
position vis-à-vis other extension organizations (the Chamber of Agriculture for instance). This situation 
is not new: farmer-based organizations, embedded in markets and supply chains, were key actors of 
advisory services related to production (Brunier, 2018). A novelty might be that some of these actors 
were also stakeholders of other innovation areas. In the case of technological innovation, cooperatives 
(but also Chambers of Agriculture, to a lesser extent), are retailers of services and applications to farmers. 
In the case of new labour arrangements, cooperatives, as well as Chambers, are also stakeholders in 
innovation, by providing new commercial services to match demand and supply between farmers 
outsourcing and providing services, or by setting employers’ grouping. This situation raises questions for 
further research, for instance about the economic model and the nature of services that such suppliers 
will develop in the long run. From a practical perspective, it also raises issues about the notion of 
“independence” of services, which is at the centre of new agricultural policies in France. 

6.4 Farmers’ diversity and role of advisory services in innovation uptake processes 

A second set of results relates to the diversity of farmers’ profile regarding their micro-AKIS and their 
relations with advisory organizations in the three innovation areas. A common trend might be highlighted. 
Beyond neighbours and pears, farmers’ sources of advice mostly consist of organizations that are 
economically embedded in innovation areas. Therefore, the diversity of farmers’ micro-AKIS reflects 
farmers’ own integration (or lack of integration) in the innovation areas. 

This is very clear in the case of chickpeas: farmers’ micro-AKIS reflects their relation with upstream and 
downstream actors. Two micro-AKIS stands out, depending on the commercial strategies of farmers. 
There is a division between farmers who are members of a trade cooperative to which they sell their 
production and farmers who subscribed to a service cooperative and have a storage capacity on farm. 
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Storers tend to have a more diversified AKIS, including neighbours, cooperative advisors, and local 
exchange group. In addition to their neighbours and colleagues, farmers from the other group are confident 
in their cooperative technician who constitutes their main source of advice. 

Although the situation is fuzzier in the case of technological innovation, some common points do emerge. 
The adoption of drones and satellite tools is triggered by farmers’ relations with their cooperatives: 
farmers tend to adopt the technological services sold by the advisors in charge of the commercialization 
of their products. This is related to their trust in these advisors, but can even be enforced by contracts 
with agro-industry that compel farmers to use digital technologies. Farmers with more diversified micro-
AKIS also tend more actively to seek information to assess innovation. By contrast, certain farmers are 
much more isolated, and lack advice to assess the technology and resources to implement it. 

The situation is different for the case of outsourcing. Farmers' decisions to use these new forms of work 
organization correspond to four main types of needs: (i) outsourcing of activities as part of a redesign of 
the production system, (ii) outsourcing of crop activities to rationalize investments in machinery and to 
focus on the core activity, (iii) "A to Z" outsourcing for patrimonial reasons, to keep control on the land, 
and (iv) outsourcing because of the difficulties to find and manage reliable staff. They then adjust according 
to their geographical environment (e.g. available contractors) and organizational environment (e.g. their 
networks of other farmers, various sources of advice), to find the best possible advice to implement these 
strategies. Our findings show a very wide variety of micro-AKIS configurations.  

Our methodology, combining qualitative and quantitative data, with both open and closed questions, might 
make it difficult to grasp the informal dimensions of farmers’ micro-AKIS, hence giving more weight to 
formal relations. This could be at the expense of informal peer-to-peer relations with colleagues and 
neighbours that are reported to play an important role, especially in the case of organizational innovation. 
The results bring nevertheless an insight to current structural changes in agriculture that impact innovation 
dynamics but might be more or less visible across innovation areas. In the cases of chickpeas and drones, 
the populations we met might look somewhat homogeneous at first sight. Our interviews were with 
farmers who were sons of farmers and who inherited their farm from their parents. Most of these farms 
were undergoing a process of specialization in arable farming, increases in farm size, and integration in 
global markets through relations with traders, mostly cooperatives. 

Some new trends nevertheless emerge. For instance, a significant proportion of the farmers who adopted 
the drone technology were also subcontractors working on other farms that outsource part or all of their 
farming activities. In that case, the adoption of precision farming techniques is part of a broader pattern of 
new farm production arrangements, and may contribute to further standardization of farming practices 
and increases in labour productivity. The results of the case about outsourcing show a wide heterogeneity 
of relations between labour and capital at farm level. In France, several studies have shown the considerable 
increase in the number of operations that are outsourced. This trend is reflected in particular in the 
increase in the number of people working on farms as employees of other organizations (contractors, 
foreign service suppliers, etc.). Their numbers reached 220,000 in 2016, for fewer than 350,000 commercial 
farms that also employed 410,000 family members, 140,000 permanent workers and about 600,000 casual 
workers (Depeyrot et al. 2019). These changes might have strong consequences on farmers’ decisions 
making processes and micro-AKIS. More research is needed to better understand the consequence of 
these trends on technical change in agriculture and on the evolution of farmers’ collective organizations. 
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6.5 Transformation of advisory suppliers and farmers’ innovation take-up 
processes 

Our case studies tend to highlight three major facts regarding the pluralism of advisory organizations. First, 
the Chambers of Agriculture, para-public organizations (controlled by elected farmers’ unions but 
benefiting from public taxes), play a rather limited role in the three innovation areas. This is also the case 
of NGOs. Second, economic farmer-based organizations, and mostly farmers’ cooperatives, are key actors 
within farmers’ micro-AKIS. Some farmers rely quasi exclusively on their advice. Third, farmers’ sources 
of advice tend to be more and more economically embedded in the various innovation areas. This means 
that they come from actors that do not invest in farm advice to compete on a service market, but for 
other purposes (selling digital technologies, collecting agricultural products, contracting more land from 
farmers who outsource their activities, etc.). This is true in the “chickpea” case, where the most important 
actors are fully embedded in the supply chain. It is also true in the case of drones and satellites, where the 
various advisory suppliers are also active in retailing applications and services based on drones. Likewise, 
in the case of outsourcing, with in particular the development by contractors of a technical and economic 
advisory service attached to their regular outsourcing activity. 

This situation is not completely new. Other research has highlighted the growing role of cooperatives and 
supply chains in the provision of farm advice (Goulet et al. 2015). Our results may however shed new light 
on the relations of collaboration or competition between advisory suppliers. First, it opens a debate about 
the relevance of the concept of focus region to describe the advisory landscape. Although it may remain a 
relevant concept to describe advice in the case of innovation areas with a strong territorial anchorage (like 
in the case of chickpeas), that might not be the case for other innovation areas, where new actors emerge 
and might change boundaries (as in the case of outsourcing of farm activities).  

Moreover, our results reveal new dimensions in the competition between advisory organizations. The 
decline of para-public extension organizations has not resulted in advisory “pure” markets where private 
consultants compete, as expected by standard economists promoting privatization in the 1980s and 1990s 
(Dinar, 1996; Knutson, 1986). Our results tend to show that, if there is indeed competition between 
suppliers of services, this competition is driven by the dynamics of innovation areas themselves, and not 
by competition in a service market. In other words, various suppliers use advisory services to capture 
clients for other purposes (trading seeds and legumes, commercializing drones and apps, controlling 
outsourcing and labour markets).  

Thus, advisory services, especially in the case of technical advice, are the expression of broader power 
relations. These power relations can be within the boundaries of the agricultural sector, when different 
supply chain economic models compete through farm advice (chickpeas case). They can also be between 
agriculture and industrial or technological sectors (drone and satellite case). Some traditional advisory 
actors tend to become only retailers of technological solutions produced outside the sector, while others 
try to be active players of the digitalization of agricultural R&D.  

In addition to specific technical advice, there is an increased demand for economic & strategic advice 
related to the management of the farm and of labour. There are however few actors able to provide such 
advice. Some traditional actors, such as the cooperatives and accounting firms, seek to develop these skills 
in strategic consulting by taking advantage of the long-term relationship they have established with the 
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farmer for other purposes. It is also a way for these actors to build trust with their clients/members and 
to occupy a new advisory market that is expected to increase, given the current agricultural context where 
the global performance of the farm depends not only on the technical skills but also on the managerial 
ones. 
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7 Case study narratives 
 

This section was removed due to GDPR regulations. 
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8    Conclusions: Insights and highlights for policy making 
The results of our empirical investigations about the role of advice in farmers’ decision making can give 
some important insights for policy making that aim at supporting innovation for sustainable development. 
A first point relates to farm diversity. The rationale of AgriLink is to explore farm diversity starting from 
farmers’ microAKIS, that is the sources of information and services on which they rely to make decisions. 
Our results show a huge heterogeneity of microAKIS. In one case, it was even difficult to reach data 
saturation. An implication for policy making is that simplistic views shall be avoided when designing 
instruments to support farmers’ decision making: different farmers might have different channels to access 
information and assess innovation. Another insight of our results is that lessons can be learnt by studying 
farmers who don’t adopt innovation. Not only can their decision be in line with sustainable issue in certain 
contexts, but they can also unveil some original and efficient channels to access relevant information. 

The second point relates to a specific dimension of farm diversity. In France, as in other European contexts, 
farm structures have changed sharply, with an increased proportion of salaried labour and of contract 
farming. This implies that there are now complex relations between farmers’ decision, farm capital and 
labour. An implication for research is that the concept of microAKIS might need to be extended beyond 
farmer and integrate employees or contractors. The implication for public policies is that they shall also 
take into account these actors when designing the target public of specific policy instruments. 

The third point deals with the relations between specialised and global (or holistic) advice. Our 
methodology is biased towards the identification of specialised advice linked to specific innovation areas. 
Nevertheless, we also collected information about farmers’ general microAKIS. We found little evidence 
of farmers actually benefiting from holistic advice. In certain situations, there is a lack of advice to help 
farmers integrating information and knowledge about an innovation area in the broader strategy of the 
farm. 

This question also applies at a territorial level. Our results show contrasted trends in that respect. On the 
one hand, in the case of labour outsourcing, some farmers clearly seek information and knowledge beyond 
their territory. The notion of focus region does not make sense for them when building their microAKIS. 
On another hand, in the chickpea case, the key actors of farmers’ microAKIS are also the key actors of 
grain trade in the focus region. These actors are most often farmers’ cooperatives. Nevertheless, the 
question of the territorial integration of advice remains open. For instance, a massive adoption of chickpea 
might have some cumulative and even negative effects (pest resistance…). An implication for public policies 
is that this role of advice in the territorial dimension of innovation adoption, including coordination of 
R&D efforts, shall be supported, accounting for both positive and negative effects of innovation. 

This brings to a last point: the notion of independent advice. This notion is complex, and relates to different 
conceptions across countries. In France, the debate about “independent advice” currently relates to 
pesticides use in agriculture. A regulation is under discussion to compel farmers to benefit from 
“independent advice” before buying pesticides. In this context, independent means that the supplier of 
advice shall not be economically linked (through capital ownership) to any firm or organisation selling 
pesticides. Our results show that this notion of independence might be enlarged. In the three cases, the 
main sources of information and service are linked to actors that have a direct economic interest in the 
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diffusion of the innovation. This might lead to a lack of evaluation of the positive and negative effects of a 
given innovation. Such an issue might also lead be considered for policy making. 
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Appendix – quantitative analysis of farmers’ microAKIS 
 

In this appendix we present a quantitative treatment of the data collected with farmers, across cases, and 
according to whether farmers adopt or not the three types of innovation (Labour, New crops and Tech). 

The first figure below presents the number of sources of advice of farmers (Y-axis, mean value) across 
cases and at different stages of farmers’ decision cycle (awareness-assessing-implementation). The figures 
also presents the sources of advice of farmers” microAKIS. 

 

 

 

Radar charts are presented on next pages. They give a more detailed view on farmers’ sources of advice. 
Each axis of the chart represents the percentage of farmers that declare to have a specific type of 
organisation as source of advice for adopters (orange dots) or non-adopters (blue dots). Three graphs are 
presented on each of the next three pages, reflecting microAKIS at the three different stages of decision 
making: awareness, assessment and implementation). There are four pages of graphs. 

- The first page presents results for the labour case study 
- The second page presents results for the new crop case study 
- The third page presents results for the Tech case study 
- The fourth page compares the general microAKIS of farmers across the three cases. 
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