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Abstract: The transformation of the existing agrifood system towards more sustainable systems requires
sociotechnical strategies that can boost radical changes. In Uruguay there is a community of practice
committed to the sustainable development of family livestock farming which has developed alternative
production practices, that improve the sustainability of farms based on ecological intensification, for more
than fifteen years. Co-innovation as a modality of intervention was a fundamental aspect in the results
achieved, being the work on farms a key factor, with a very special bond between extensionist and family.
Taking this community of practice as a case study, this text characterizes co-innovation as a modality of
intervention for farm technical assistance, offering a vision to enhance the scaling of the interventions and
contribute to the sustainable transformation of livestock farming. Results are presented on: 1) general
characteristics of the intervention modality, 2) stages of work and practices on farms, 3) characteristics of the
family-extensionist bond and 4) lessons learned. Finally, key aspects are pointed out to scale co-innovation,
in order to contribute to a sustainability transition of Uruguayan family livestock farming.

Keywords: rural extension and technical advice, sustainable transformation, ecological intensification,
livestock based on natural grassland, family production.

Resumen: La transformacion del sistema agroalimentario actual hacia sistemas mas sostenibles requiere
estrategias sociotécnicas que puedan impulsar cambios radicales. En Uruguay existe una comunidad de
practica comprometida con el desarrollo sostenible de la ganaderfa familiar que ha desarrollado practicas
productivas alternativas, que mejoran la sostenibilidad de los establecimientos con base en la intensificacion
ecoldgica, durante mas de quince afios. La coinnovacion como modalidad de intervencion fue un aspecto
fundamental en los resultados alcanzados, fue clave el trabajo situado en los predios, con un vinculo muy
especial entre extensionistas y familias. Tomando la comunidad de practica como un estudio de caso, este
texto caracteriza a la coinnovacion como modalidad de intervencién para la asistencia técnica predial,
ofreciendo una vision para potenciar el escalamiento de las intervenciones y contribuir a la transformacion
sostenible de la ganaderfa. Se presentan resultados sobre: 1) caracteristicas generales de la modalidad de
intervencion, 2) etapas de trabajo y practicas en predios, 3) caracteristicas del vinculo familia-extensionista y
4) lecciones aprendidas. Finalmente, se sefialan aspectos clave para escalar la coinnovacién, de manera de
contribuir a una transicion sostenible de la ganaderfa familiar uruguaya.

Palabras clave: extension rural y asesoramiento técnico, transformacion sostenible, intensificacion
ecoldgica, ganaderia sobre campo natural, produccion familiar.

1. Introduction

The current agrifood system proves ineffective to feed the world’s population and causes
serious negative environmental and social impacts (Gaitan-Cremaschi et al., 2019; Tittonell et al.,
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2016). A deep transformation of the existing agrifood system towards an alternative system
is required to achieve food and nutritional safety (El Bilali, 2020). Innovations such as the
production of food based on ecological intensification, which promotes the intensive and
intelligent use of the natural functionalities of ecosystems by managing biodiversity, solar energy,
and biogeochemical cycles (Tittonell et al., 2016), could play a radically significant role in such
transformation (Gaitan-Cremaschi et al., 2019). Alternatives based in ecological processes are
opposed to the dominant food production model that started with the green revolution and
which promotes the use of technology based on external inputs.

Livestock farming is the predominant production activity in Uruguay. It is developed in
11.7 million hectares and 26.000 establishments, with more than 88% of its grazing area
consisting of native grassland (NG). NG-based livestock family farming represents 17% of the
country's livestock surface and 60% of establishments (Tommasino et al., 2014). This model
is “exogenously” threatened by the growth of agriculture and NG replacement with crops,
and “endogenously” threatened by NG degradation due to overgrazing, which is detrimental
to meat production while also reducing ecosystem services provisioning. The ecological
intensification is an alternative for improving sustainability in productive systems because it
combines high ecosystem services provisioning levels with meat production by implementing
changes oriented to improve grassland and livestock management (Ruggia et al., 2021;
Tittonell, 2021; Modernel et al., 2016), which would cause a radical impact on the predominant
overgrazing situation. Research institutions have generated process technologies that can
foster ecological intensification trajectories in NG-based livestock farming (Ruggia et al.,
2021), but they are barely used by local livestock farmers' (Gomez Miller, 2017; Gomez Miller
& Saravia Diaz, 2016). The diffusionist approach, related to the promotion of technology
based on external inputs, has had little efficiency when applied to family livestock farming,
which demands process technologies that may not be available in physical formats and
require context-based knowledge (De Hegedus & Pauletti, 2022). In order to contribute to
the development of sustainable family livestock farming systems, and as an alternative to
the diffusionist approach, participatory research approaches are being implemented in
farms by involving producers in the identification of problems and the design of solutions
(Aguerre & Bianco, 2023).

The Sustainability Transitions (ST) approach, which refers to long-term transformation
processes in systems that cover social demands such as energy, water, shelter, and food
(Schot & Kanger, 2018; Geels, 2004), is a suitable tool for examining such radical changes.
Therefore, a socio-technical transition is the way to systemic transformation. This requires
changing the dominant “way of doing things” and starting scaling innovative initiatives,
i.e. off-system innovative practices or radical alternatives that are developed in protected
spaces called niches (Geels, 2004, 2002). Considering their transformation potential, niches
can be considered as transition seeds (Wiskerke & van der Ploeg, 2004), since they create
alternatives that may favor ST.

In Uruguay, a NG-based livestock farming niche was developed under co-innovation and
ecological intensification premises (Aguerre & Bianco, 2023). This niche, where researchers,
farmers, extension agents and other actors involved in livestock farming, could be considered
a community of practice (CoP) (Wenger & Snyder, 2000). Being committed to the sustainable
development of family farming, particularly livestock farming, this CoP conducted alternative
production practices that improve the sustainability of establishments based on ecological

' With the intention of not overloading the manuscript, the generic masculine is used (for example, producers, extension
workers, researchers), with the understanding that these nouns always represent men and women.
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intensification. By chaining projects for more than fifteen years, this CoP has accumulated
knowledge on a new form of promoting changes based on co-innovation. Most of the participant
establishments were able to improve productivity and income, protect natural resources,
and organize and simplify family farming work. Different from diffusionist approaches with
unsatisfactory results in terms of technology use (Pereira Machin et al., 2011), co-innovation
proves a convenient intervention model for Uruguayan family livestock farming, and its ST could
be fostered through a continued intervention strategy based on co-innovation.

Co-innovation targets complex socio-technical problems and involves changing the
conventional way of producing knowledge towards a more action-based, interactive, and
interdisciplinary model (Aguerre & Bianco, 2023; Ingram et al., 2020; Botha et al., 2014). In this
context, and as an alternative to the linear technology transference model, innovation is the
result of a network-based work and interactive learning processes within a heterogeneous
group of actors (Coutts et al., 2017; Botha et al., 2014). As innovation is conceived not only as
atechnical process, but also as social and institutional, the literature reports the emergence of
intermediaries performing new roles with the main purpose of creating suitable connections
and facilitating the interaction between multiple actors interested in change (Klerkx, 2020;
Botha et al., 2017; Klerkx et al., 2009; Koutsouris, 2014).

Experiences focused on implementing co-innovation in farms under a systemic perspective
and aiming to improve sustainability are still scarce and remain restricted to Uruguayan
experiences (Colnago et al., 2023; Ruggia et al., 2021; Albicette et al., 2017; Dogliotti et al., 2014).
In these experiences, which are implemented within the above-mentioned livestock farming
niche, participants considered the intervention model (co-innovation) was a fundamental aspect
for the results attained. The work in the farms, which included a very special bond between
extensionists and families, was reported as a key factor (Aguerre & Bianco, 2023). This bond
is crucial and shows that the above-mentioned intermediaries play a key role in co-innovation
processes. Nevertheless, no research analyzing the bond established between families and
extension technicians in co-innovation processes was identified. This kind of characterization
work could be useful to foster co-innovation as an intervention model for technical assistance
and rural extension (TARE) (Christoplos, 2010).

Aiming to contribute to a ST of family livestock farming in Uruguay, this work examines
co-innovation as a TARE intervention proposal, particularly for farm technical assistance.
We understand farm technical assistance as a joint work process between extensionists and
family producers, oriented to support decision-making and developing capacities to achieve
sustainable farming and improve their quality of life. Based on the CoP experience related to the
livestock farming niche, the objectives of this article are: 1) to identify the general characteristics
of co-innovation as an intervention model for farm technical assistance; 2) to characterize
work stages and practices for co-innovation in farms; 3) to characterize the family-extensionist
bond in order to recommend a suitable extension agent profile for implementation; and 4)
to identify lessons derived from implementation. Lastly, in the light of the objectives set, the
key aspects for scaling co-innovation and contributing to the TS of Uruguayan family livestock
farming are pointed out below.

2. Theoretical framework

This section introduces a synthetic view of the current state of TARE and its conceptions in
Latin America and Uruguay, as well as its challenges for contributing to sustainable agriculture.
Afterwards, the background of co-innovation application and its relation with TARE are summarized.
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2.1. TARE in Latin America and challenges for sustainable agriculture

2.1.1. Rural extension in Latin America & Uruguay

Rural extension in Latin America was developed in two main historical trajectories: the
conventional model that emerged in the 1950s; and a second approach proposed as an
alternative to the first, which started in the 60s and 70s (Alemany & Sevilla-Guzman, 2006).
It is based on these models that the different perspectives (Landini, 2016c¢, 2021; Klerkx et al.,
2016) mentioned below emerge.

The diffusionist-based conventional extension (Rogers, 1962) is influenced by North American
rural sociology and aims to modernize and industrialize both agriculture and rural societies.
Through persuasion, technology is transferred to farmers using knowledge generated in
universities and research centers, where extensionist agents act as “experts” and establish
hierarchical bonds with farmers.

Among the alternative views, dialogic extension stands out, which is based on Freire's (1973)
thinking and the reflective integration of learnings resulting from participatory action research (PAR)
experiences and popular education (Fals Borda & Anisur Rahman, 1991). Under this conception,
rural extension has the objective of transforming reality and its fundamental pillars include the
development of the farmers' critical capacities and the promotion of participation for change
and social reflection. Extension is understood as a horizontal communication process focused
on the dialog between technicians and farmers and the recognition of farmers’ knowledge.

In the late 20 century, within alternative extension emerge new approaches that recover the
territorial dimension and the articulation of different actors in the innovation and development
processes. Multi-actor and multi-institutional approaches are emphasized, as well as local
articulations where extension agents are conceived as facilitators or intermediaries, closer to
the concept of rural development agent. Two lines emerge at this point: rural development with
a territorial approach (Sepulveda et al., 2003); and the conception of innovation understood
as the result of the articulation of heterogeneous actors in a context of power asymmetry
(Berdegué, 2005).

Currently, this diversity of perspectives coexists in Latin America, with the diffusionist approach
as predominant (Landini, 2016c). Particularly in Uruguay, Landini (2016c) and Landini & Riet
(2015) point out a coexistence of perspectives, remarking that it is the only country where the
extension based on dialogic-oriented horizontal relations prevailed over the transference of
technology. This fact is related to a change in the public policies developed since 2005 with the
vision of transforming TARE from a mainly technical perspective to a more complex approach
thatintegrates social work technicians in the extension teams and prioritizes the consolidation
of farmers’ organizations. Nevertheless, the interdisciplinary work did not extend beyond
the farmers’ organization sphere to farm-level extension work. Furthermore, this policy was
interrupted, a fact that is characteristic of TARE policies in the history of the country (De Hegedus
& Pauletti, 2022).

2.1.2. Roles and capacities of extension agents to promote sustainable agriculture

At an international level, the literature remarks that the diffusionist model is not suitable for
the challenge of achieving sustainable agriculture (Lybaert et al., 2022; Charatsari & Lioutas,
2019; Ingram & Mills, 2019). In this line, Méndez Sastoque (2020) mentions the need to advance
towards a horizontal extension approach, based on the synergistic dialog and joint action
between farmers and extensionists, which allows for combining the knowledge from both
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parts in order to take action around contextualized problems. This framework proposed by
dialogic extension approaches could avoid certain problems of “top-down” extension, based on
assistentialist programs that target short-term issues but lack a clear strategic vision that could
contribute to self-management capacities and social capital to guarantee the sustainability of
processes in rural communities (Rodriguez-Espinosa et al., 2016).

Similarly, Uruguay has evidence that shows the diffusionist model does not work for family
livestock farming (Morales Grosskopf, 2009), therefore it would not be suitable for promoting
atransformation based on ecological intensification. At this point, it is necessary to understand
how livestock farming systems work, bring local knowledge to light and integrate it with other
available sources in order to implement adaptative maagement aiming to achieve collective
learning (Pereira Machin et al., 2011). There are also experiences based in alternative technical
assistance approaches for family farmers called Holistic Approaches to Agricultural Enterprises
(Ferreira Rivaben et al., 2023; Chia et al., 2003; Figari et al., 2002). This approach was developed
in France in the 1990s and is based on systemic thinking, which focuses on the creation of
models that explain decision-making processes for system management and consider family
objectives and their decision rules as elements of interest. However, it does not target the
causes that explain the performance of the farming system and its alignment with the family
objectives that could structure future proposals of alternative decision rules and promote
sustainable transformation.

On the other hand, changing toward sustainable systems demands the participation of
intermediaries. In this line, Ingram (2008) states that the role of extensionist agents should
transition from experts to facilitators. Therefore, they should become involved in learning
processes jointly with farmers by developing bonds based on trust, reliability, empathy, dialog,
exchange, mutual respect, and shared expectations. Extensionists and farmers would thus
collaborate in the joint understanding of problems and opportunities within agricultural systems
by empowering themselves in order to increase general awareness about their problems as
well as to explain and teach certain principles and practices that can lead to a more sustainable
agriculture. The emergence of intermediation in rural extension (mentioned in literature as
facilitators, intermediaries, or brokers) positions co-learning facilitation as a significant role
for the development of shared significations and languages between dialog partners that
stimulate changes and develop solutions and innovation (Koutsouris, 2014). Likewise, this author
emphasizes the need to generate better descriptions and definitions on the operationalization
and assessment of the work of intermediaries in order to improve interpretation and offer
guidelines for their practice.

Therefore, apart from technical knowledge, extension agents with communicational skills are
also desirable. This aspect is remarked on by Koutsouris (2008) and Leeuwis (2000), who refer
to the “social agronomist,” as well as Hansen et al. (2018), who give importance to relational
capacities. From a complementary perspective, Gorman (2019) states that multi-actor group
facilitation and intermediation related to innovation are essential capacities of extension
agents. As it is unlikely that one person might have all these required skills, the conformation
of interdisciplinary extension groups is a necessary step that should be considered in order to
face the challenges of sustainable agriculture (Lybaert et al., 2022; Landini, 2016a).

2.2. Co-innovation as an intervention model

Acknowledging the collective nature of innovation, co-innovation requires multi-actor
experimentation, learning and negotiation processes (Botha et al., 2017). A fundamental
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aspect is that contributions from all actors should be considered as significant in each part of
the co-innovation process: from the definition of the problem to the implementation of the
solution (Srinivasan et al., 2019). Thus, a network-based work and interactive learning generate
innovation co-produced between different actors (Coutts et al., 2017). Due to their conception
of innovation as a social process based on interactive learning, the new intermediation roles
become truly significant (Klerkx, 2020; Botha et al., 2017; Klerkx et al., 2009; Koutsouris, 2014).
In the context of research projects, Botha et al. (2017) remark that researchers are required
to perform new roles to support these processes as experts that facilitate interactions, design
solutions and products, monitor processes and promote critical thinking.

The bibliography on co-innovation includes works that report on intermediation in research
projects at a global level, particularly regarding the role of “reflective monitors” and relevant
characteristics in the performance of their work (Fielke et al., 2017; Rijswijk et al., 2015; van
Mierlo et al., 2010). Likewise, Ingram et al. (2020) state that, the performance of facilitation or
intermediation functions is especially important to leverage co-innovation, since they allow
active learning and effective action between interdependent actors. Research projects, they
add, cannot be analyzed based on case studies without considering contextual aspects or
facilitation activities.

The scarce records reporting co-innovation implementations at farm level, stand out the
presence of an extension agent conducting frequent visits along a 3 to 4-year work process that
featured diagnosis, redesign, implementation and monitoring stages (Aguerre & Bianco, 2023;
Colnago et al., 2023; Ruggia et al., 2021; Albicette et al., 2017; Dogliotti et al., 2014). Derived from
research projects, these processes can be related to the PAR perspective, as part of an extension
approach that is alternative to the diffusionist model as mentioned above. Nevertheless, even
though they mention the relevance of the extensionist-family bond, these experiences do not
further explore this essential aspect of co-innovation processes. While certain impacts of the
results on extension services are discussed, co-innovation is not identified as an intervention
modality for TARE, particularly for farm technical assistance. Therefore, this article aims to
contribute in that direction and collaborate to the transformation of livestock farming by
offering a perspective that improves scaling of the interventions.

3. Methodology

Previous works analyze the development of a socio-technical niche related to NG-based
sustainable livestock farming in Uruguay, derived from a sequence of six research projects
conducted during 15 years (2004-2019). These projects used co-innovation in order to promote
and assess ecological intensification strategies in family production systems in Uruguay, both
horticultural and livestock farming systems (Aguerre & Bianco, 2023).

The niche gathers researchers, farmers, extensionists and other actors related to livestock
farming, taken here as a community of practice (CoP). A CoP consists of a collaborative work
environment oriented to develop a way of thinking in terms of social learning processes and
the generation of shared knowledge. They are groups of people that share values, experiences,
interests and practices, fostering new approaches to problem solving (Wenger & Snyder, 2000).
In the case of the livestock farming CoP, the common goal is to improve the sustainability of
family production with a repertoire of ways of thinking and doing things, which involves co-
innovation and ecological intensification.

This work followed the case study design (Yin, 2013) to analyze the CoP formed by the actors
of the NG-based sustainable livestock farming niche in Uruguay (Aguerre & Bianco, 2023).
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The approach was qualitative and aimed at understanding the practical implementation of
co-innovation, based on the perspectives of the actors involved (Corbetta, 2007), in order to
characterize this as an intervention model for farm technical assistance and contribute to the
design of a sustained intervention strategy that would significantly increase the number of
farmers involved. This initiative proceeds from the immersion of one of the authors in several
of the research projects mentioned and was conducted after their completion.

The inquiry started with the exploration and systematization of documents generated by
the different projects in order to contextualize the process and participant actors. Afterwards,
20 qualified informants were interviewed, taking into consideration the variety of actors
involved in the CoP: 8 researchers, 6 extensionists, 5 farmers and 1 actor who participated in
strategic activities designed with a broader scope than just the work at the farm level in the
projects. The selection of informants aimed at having all projects represented at least by two
interviewees, giving priority to those who had participated in more than one project, in order
to capitalize on their experience.

The interviews had a semi-structured format (Corbetta, 2007), were conducted in person,
with 14 men and 6 women, between September 2019 and March 2020. The interview guide
aimed at knowing about the informants’ link with and role within the projects of the CoP,
obtaining detailed descriptions of the activities carried out specially in the farms, identifying
interactions among the members of the CoP and their objectives, spotting improvement
opportunities and aspects to be strengthened in relation to the practice of co-innovation.
The interviews were recorded and then transcribed for later analysis using the MAXQDA
software.

The transcripts were subject to an iterative reading process to identify passages relevant to
the objectives of the analysis, and an inductive coding was performed (Miles & Huberman, 1994).
The general dimensions defined included: characteristics of co-innovation as an intervention
model for farm technical assistance; implementation practices on farms; links between families
and extensionists; and lessons learned. These dimensions are presented in the Results and
Discussion section and exemplified with fragments of the interviews made, stating their number
(Ix) and Informant category (Researchers: R; Extensionists: E; Farmers: F).

4. Results and Discussion

The background information gathered and the stories of interviewees from experiences in CoP
projects, allow us to identify key elements for understanding co-innovation as an intervention
modality for farm technical assistance. In the following sections, we will go deeper into these
key elements, and into some lessons learned from the experience, which are discussed taking
into account relevant bibliographic background.

4.1. General Characteristics of Co-innovation

The most relevant general characteristics to describe co-innovation as an intervention model
are presented below and summarized in Table 1.

Co-innovation aims at fostering changes that improve the sustainability of the productive
system. As a researcher states, “a technician visiting a farm has to generate positive change,
it is not just about accompanying, but about making proposals and trying that the farmer
may change and get better”(14-R). The other characteristics implemented by extensionists are
derived from this premise.
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The main objective of the extensionists’ work is to help the farmer and their family achieve
their goals, not by executing a preconceived plan, but by guiding the actions that help them
achieve such goals and discouraging actions that may represent a threat: “/t is about helping
the other person do what they want to do, not about them doing what you want them to do.
Because all the farmer wants is to live their life and, what you have to do is to guide them, and
ifyou have to put a stop, you have to put a stop and sayno [...]. If you do that, in five years you'll
have no soil”(11-E). Thus, it is necessary to implement “an approach to the farm as a whole and
not by product or discipline”(11-E) and to elaborate it in the experience with the farmer: “This
holistic approach starts by helping farmers learn what to look at and how to look at it”(19-R).

Additionally, the knowledge dialog (Méndez Sastoque, 2020) appears as essential in the
CoP, articulating and valuing both the scientific-technical knowledge and the know-how or
practical knowledge of families. From a technician’s point of view: “/ think that if you establish
a relationship with the farmers from an equality perspective, acknowledging that there are
certain things that you don’t know and you can learn from them, they'll be more receptive”
(12-E). And, from the farmers' perspective: “Sometimes we had ideas and other times they did,
and we came to agreements together”(117-F). This process is seen as “a way to exchange and
learn, and maybe the two of us will learn”(114-F). Inevitably, the time horizon of the intervention
requires to go beyond the usual immediacy that characterizes one-off technical advice to
address specific situations: “That the farmer may see the technician with another role other
than the usual onel...]. Starting to play with longer-term planning tools, different from the more
immediately of the traditional relation, which is the application of agrochemicals or immediate
management practices”(11-E).

Table 1. General characteristics of the co-innovation implemented by the CoP.

v Orientation: generating change to improve the sustainability of the productive system.

v Purpose: contributing to the family achieving their goals.

v Approach: the farm as a whole, systemic and sustainability-centered approach.

v Communication: knowledge exchange articulating the technician’s scientific-technical knowledge
with the family’s practical knowledge.

v Time horizon: medium/long-term planning.

Thus, co-innovation aligns with alternative extension approaches, with a dialogic approach for
technical assistance at farm level. The importance of building on the knowledge and experience
of farmers and establishing horizontal, interactive and co-construction relationships between
extensionists and farmers is to be highlighted, for it allows for targeting contextualized problems
(Méndez Sastoque, 2020).

4.2. Work stages and practices

The co-innovation implementation process lasts several years and includes different stages
such as characterization and diagnosis, redesign proposal and implementation, monitoring
and adjustment. These stages overlap, but each of them aims at generating specific results
which have to be achieved in order to make progress.

The extensionist's visit to the farm is the key moment that nurtures the co-innovation process
and allows the interaction with the farmer and the family. The frequency of visits varies according
to the production system; livestock systems receive visits on a monthly basis. Interviewees
underline the necessity of preparing for each visit to the farm. This involves: defining a clear
objective, reviewing the outcomes of the previous visit, generating feedback for the producer

Revista de Economia e Sociologia Rural 62(4): €279500, 2024 8/26



Co-innovation and farm technical assistance to contribute to a sustainability transition of livestock farming in Uruguay

if necessary, and identifying strategic productive situations to be analyzed. At the end of each
visit, it is important to make a summary, agree upon an action plan and dedicate some free
time to share with the family. After each visit, the information generated has to be processed,
systematized, and integrated with previous information. This is an important input for planning
the following stage, and so forth.

The following three sections show the practices employed by the CoP to implement the
work stages.

4.2.1. Characterization and diagnosis

This first stage of the process has two relevant working lines. The first one focuses on creating
information to understand each production system; the second one focuses on building trust
and mutual understanding between the family and the extensionist. Both are essential and
nurture each other to go through the process of changer. The main aspects of this stage are
detailed below and are summarized in Table 2.

To understand the production system, it is necessary to know the family’s goals, understand
the structure, operation, and results of their farm; also, to identify and agree on positive
aspects and aspects to be improved. As stated by an extensionist: “Trying to learn as quickly
and precisely as possible how the farm works, the previous results of the farm and how the
farmer used to think [...] seeing the general coherence of the productive system taking the
farmer as part of it, that is, what the farmer expected from the farm and what was actually
being done to reach this goal”(18-E)

In general, for family farms, their production is their livelihood and there are additional
objectives than only increasing production and income which have to be inquired about
and detailed so as to be taken into consideration in every change proposal. Several families
mentioned the need to have free time and to reduce the workload was as important as their
income, or even more. Therefore, from the beginning of the work, it is essential to involve all
family members who participate in the decision-making process: “Working together with the
farmer and with the core team making decisions”(110-R). In order to learn, the extensionist tries
to “see much, ask many questions, listen a lot and give few opinions at the beginning”(18-E).

Information is essential in order to know the starting point and identify improvement areas.
It is necessary to retrospectively reconstruct the information to be able to quantify the farm'’s
functioning and results. It is critical “to move to numbers, [...] if they knew how much money
they were making, and if they didn’, to estimate together how much money they had made
in the past, or how much money their system made in that operating logic” (18-E). For this
purpose, all available sources of information are used (notes, notebooks, receipts, affidavits,
calendars, records). In case of information gaps, estimations are suggested to obtain numbers
as accurate as possible.

It is also important to go to the field together and comparing the farmer’'s view with the
technical view: “You had to go out to the field and look, because you have what the farmer says
and what you see in the field with your own technical experience and studies, and then you
have to start distinguishing between what the farmer says and what you are seeing”(E11-E).
In order to align points of view, it is important to identify and unify the reference parameters
for each situation and to highlight potentialities: “Farmers tell you I'm doing pretty fine, but
they are comparing themselves to their own previous year performance, or to his neighbor’s
who is having terrible results. And they don’t think where they can get with what they already
have”(19-R).
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Some useful strategies presented by the technicians include describing and comparing
different situations in the same farm: “Exemplifying that if you make things as they are in this
pasture or in this category, and you replicate it in the whole farm, you will have this much grass
production, this much animal production” (18-E). Similarly, by identifying the elements that
determine the productive result and making tests by changing the values of the indicators, in
order to identify how each one of them affect the final result, problems can be better assessed:
“Identifying what would happen if | changed some of the indicators, for example, increasing
the number and/or weight of the calves produced [...], what | can correct to get a different
result” (18-E).

Once the areas forimprovement have been identified and prioritized, a fundamental aspect
is to look for causal relationships in order to picture possible solution paths and move on to the
next stage of proposal development. From this perspective, a practical tool was the preparation
of problem trees and their discussion with the family: “Thinking in terms of connections among
all the problems we identified [...], thinking in terms of causal relationships and of the things
we can handle in order to improve”(19-R).

Meanwhile, the trust bond between the family and the extensionist is nurtured by the
frequency of the visits and by the mere fact of “complying with what we said we’d do[...]
and part of complying is going when we said we would go, and letting them know if we're
not going” (19-R). It is necessary to connect and empathizing with the family: “Taking into
account and be aware of the situations that concern the farmer”and “sharing time beyond
work, having lunch together, sharing family stories, showing interest for what the other
people feel and think. This creates a relationship that enables other types of technical
discussions later” (113-E).

In addition, a key tool for generating trust mentioned by the technicians for the early stages
of the process, is to make recommendations that have quick positive impacts on specific results,
“with simple things or recommendations you can have good results immediately or almost
immediately, this makes the farmer change their idea of you as a technician and start paying
attention to you. [...] As we made the characterization and diagnosis, or prepared a proposal,
some of which took quite a long time, we were also performing a more traditional advising
role. It wasn't like you went there, took information, and then came back with a diagnosis and
then with the proposal”(12-E).

Clearly, the diagnosis begins on the first day, but at some point, it is necessary to make
a synthesis, draw a line and agree on the farm'’s situation. Thus, “it’s not that you come to
the moment of discussion and agreement with the farmer from scratch and with everything
being new. No, it's something that you are already discussing and what you're going to
discuss that day is almost obvious” (19-R). It is very important “to have a specific moment
for that and then generating a discussion and an agreement or disagreement space, but
also discussion and update” (19-R) Preparing for this moment requires the elaboration of
specific support materials as foundations for the exchange. Although there is usually a
visit to the farm planned with that specific goal, it is a continuous process and the rhythm
of stages differ from one family to another, “it's not a two-hour meeting that we start and
finish, we have to start, take the necessary time for each of us to think about and process
the information, and then we sit down together to discuss everything again”(19-R). All in all,
the resulting product of this stage is an agreement between the family and the extensionist
about the strengths and weaknesses of the system, which will be the starting point to move
to the next stage.
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Table 2. Main aspects of the characterization and diagnosis implemented in the CoP.

Knowing the family objectives.

Objective/ Knowing the structure, operation and results of the production system.
Products

Identifying and agreeing on strengths and weaknesses.

Building trust between the family and the extensionist.

Watching much, asking many questions, listening a lot and giving few
opinions at the beginning.

Integrating the whole decision-making team in the process.

Inquiring about family goals considering production as their livelihood.

Quantifying the operation and results of the farm within a 3-year
retrospective period.

If there is any information gap, applying competent estimation criteria.
Strategies Identifying improvement areas:

to build the + Aligning reference parameters and comparing them with the achievable
necessary objective.

evidence « Identifying well-performed tasks that are not generalized.
* Identifying what happens if some indicators are changed.

Check coherence between what they expected from their farm and what they
were actually doing.

Creating problem trees, prioritizing and identifying causal relationships.
Discussing and agreeing on the diagnosis.
* Preparing support materials for the discussion.
* Respecting each family’'s own rhythms in order to achieve mutual understanding.
Continuity of the visits.
Strategies Sharing time beyond work. Showing interest for the family and what they are
to develop going through.
mutual Taking the farmer’s interests into account, beyond the visit plan.
understanding Making recommendations that show almost immediate results and
and trust generate family trust towards the technician, allowing him/her to make
recommendations with long-term results.

4.2.2 Redesign proposals

The redesign proposal is a goal for the future in relation to the farm'’s structure, operation
and results. It aims atimproving the farm'’s performance using the resources the families have,
and its technical basis is ecological intensification. However, it is important that proposals focus
on the goals set by each family. Therefore, “it was case by case [...], we had all the technical
part and then the part that the farmer wanted”(14-R). The main aspects for its preparation are
developed below and summarized in Table 3.

Usually, what the technician tries to do is “motivating farmers by trying to make them
understand better what they do, thinking of different ways of doing this, and adding quantitative
and qualitative technical elements about the way to do this. But, in the end, it all comes down
to the motivation process, to be different, to innovate” (18-E). Preparation is a process that
develops by successive approximation: “It is not about going to the office with the diagnosis
ready, thinking of the redesign and preparing the proposal. This doesn’t work”(19-R).

Departing from the aspects for improvement identified in the diagnosis and their causes,
solution paths and change strategies are identified: “Usually a little or a lot of the results were
improvable, and then almost immediately you started discussing what does improvement
mean, what are the implications of changing to improve, thinking if it's worth it”(18-E). In this
regard, as one of the researcher states, “the most important thing when redesigning is setting
priorities for the problems”(110-R).
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Thus begins the technical work of generating possible scenarios for change and quantifying
their results, which is discussed and worked together with the family “until we get to a point when
we make a choice, we come to an agreement about the general strategies, the big things we are
going to move, that's when we get going and think it through, we prepare a formal proposal”
(19-R). Depending on the agreed change strategy, a single or several redesign proposals are
developed, “on the one hand, they should have an assessment of the productive result, and
on the other hand, making sure that we are not increasing cost or investment, nor labor, we
want to rest assured that we are not generating a problem”(19-R).

Also, an implementation plan has to be designed: “The proposal has to have sorted out how
we depart from where we're standing to get to the goal [...], you have to walk with your path
or your steps planned|...] otherwise, you'll end up the proposal is not consistent, because it’s
seen as a far away and sometimes scary thing”(19-R) The redesign stage itself ends with the
elaboration of the schedule, establishing what we are going to do, how and when.

The redesign that is finally decided to be implemented is the result of a formal discussion and
agreement with the family. It is useful to manage a few options and incorporate suggestions
from the family so as to appropriately ground it to what they are willing to implement: “There
was a sort of negotiation there, maybe from the proposals A, B and C presented by the
technician, A was not accepted, nor were B or C, and there was maybe a D proposal created
as a mix of all of them” (14-R). In this moment it is also important to give time to process
information, offering a clear explanation of the different options and analyzing them together
foraslong as it takes for each family. In order to build trust, motivate change and achieve the
necessary agreement, the idea that the extensionist will be supporting the implementation
of the agreed changes with regular visits during a reasonable period of work to achieve the
goals needs to be emphasized: “so... about this issue... great... but are going to be there? | will
change. Who is going to be with me along this change? To keep a perspective and sustaining
mid-term work with those technicians that are already working is essential, otherwise the
process is cut short”(19-1).

Table 3. Main aspects of the preparation of redesign proposals implemented in the CoP.

v Agreeing on a future goal (3 years) regarding farm structure, operation and results.
LT /' Agreeing on an implementation plan to achieve this goal.

v Challenging the family to imagine something different and better for the farm.
Ecological intensification as technical base; needs adaptation to each case.

v
v Working with successive approximation.
v

Beginning with the improvement areas and causes found in the problem tree to
identify possible solution paths.

v Building different “virtual” scenarios to discuss possibilities.

v Agreeing on general change strategies.

i1 v Preparing one or several redesign proposals. Assessing expected results, costs, and

to prepare labor.

ENCLENTON /  Creating a transition plan from the current situation to the target situation of the
proposal proposal.

v Preparing a schedule of future tasks.
v Discussing and agreeing on the redesign to be implemented.
* Preparing support materials for the discussion.
* Respecting each family’s own rhythms in order to achieve mutual understanding.

* Bearing in mind the importance of frequent extensionist visits during the
implementation.

* Ensuring reasonable terms to comply with the goals (2 to 3 years).
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4.2.3 Implementation, monitoring and adjustment

The essence of this stage is to accompany the implementation of the agreed redesign,
according to the calendar of activities defined. At the same time, the evolution of the systemis
monitored based on indicators, so as to support decision making and allowing for evaluating
the implementation of the plan, as well as to make the necessary changes or adjustments.
The main aspects of this stage are detailed below and summarized in Table 4.

While the implementation of changes begins earlier in the process, once the redesign proposal
and an overall implementation plan have been agreed upon, the role of the technician is “to
prioritize what we said we should prioritize, and then be burdened by the daily stuff and end
up not paying attention to the things we had defined as important”(I19-R). It is also important
to take into consideration the farmer's specific and current needs “having that double view
over the daily routine, but always trying to dedicate some time during the visit to check where
we're standing and where we were heading to”(19-R).

Throughout the process and due to different reasons, it is common that measures that
were agreed upon are notimplemented. In this situation, the technicians’ role is to contribute
to the systemic vision and the hierarchical vision, to identify the things that have an actual
impact: “Having a hierarchical vision of the things or measures to be taken as soon as possible,
this month or the next one, which are extremely vital [...]. There are certain measures that
have to be fought for, in the good sense of the word, in order to achieve them” (18-E). It is
pointless to confront things that do not have an impact on the final goal, but it is important
to highlight those that are most relevant to achieve it. In these cases, the recommendation is
“not beating ourselves up for or crying over the things what we didn’t do, but looking ahead”
(18-E); giving reasons to convince about changing, quantifying the impact on the system caused
by the lack of implementation of a particular strategic measure. In this regard, a farmer
states: “The necessary trust to be able to take these steps|...] | took it from the information
and support provided by the field technicians [...] and numbers speak for themselves, the
results set the course”(119- F).

In addition to implementation support, monitoring and evaluation of the process have to
be conducted at this stage. The work on farms requires the measurement of quantitative
and qualitative indicators considering productive-economic, as well as environmental and
social aspects, selected for each specific context. These aspects are evaluated in terms of
process, analyzing the initial situation and its progress over time. This allows for evaluating
the implementation of the redesign plan, and to determine whether goals and results have
been fulfilled or not. It is necessary to share these results with farmers in frequent instances
of assessment and reflection, such as the end of an agricultural exercise or the evaluation
of the annual work plan, in order to nurture learning processes. Additionally, fit is intended
that farmers learn to identify key moments to make decisions and aspects (indicators) to be
observed and monitored for that purpose: “/ know when to make a decision|...], l manage the
information to make decisions [...], | manage the farm, everything as a whole [...], looking at
the grass, looking at the cows, looking at the economic part”(116-F).

This monitoring and evaluation of the process leads to adjustments in the designed plan, which
must be flexible. In some cases, such adjustments are derived from short-term operational or
financial issues, as reported by one farmer: “We adjusted some things on the fly. Sometimes,
because of cost issues, or because we couldn’t do some sowing or something, or maybe because
of the purchase of a bull we had to make, costs were added up. Some things changed..., we
were not tied to the project, it was flexible”(117-F). In other longer-term cases, readjustments
to the initial redesign were necessary, for instance, based on changes in land tenure: “Some
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with leased areas, so, one area was handed over or another was taken, and then we had to try
and adjust things so that we could keep the same results”(111-E).

Table 4. Main aspects of implementation, monitoring and adjustments implemented by the CoP.

v Accompanying the implementation of the redesign agreed upon, following
the set activity schedule.

Monitoring system evolution.

Implementing adjustments and changes as necessary.
Implementation of changes begins as from the earliest visits.
Prioritizing strategic and long-term planning.

Considering the producer’'s demands and their day-to-day focus.

Maintaining a systemic and hierarchical focus in order to promote the
implementation of the agreed upon strategies. Confront on important matters.

Not complaining about undone things, moving forward and justifying the
h impact or cost of not having made those strategic changes.
strategies

for the v Insisting and following cases closely, beyond farm visits.
T el ¥ Monitoring indicators (economic-productive, environmental, and social).
of changes. v Frequent assessment and reflection instances, for instance, closure of

agricultural exercise, annual work planning.

v Training producers in identifying key decision-making moments, as well as
which aspects to consider and monitor for decision-making.

v Becoming flexible and make the necessary adjustments, adapting to
operative and family contexts.

Objective/
Products

NENEN NN

&

Follow-up

4.2.4. Remarks on the work in farms

The results shared previously show that the implementation of co-innovation as a modality
of farm technical assistance is not only a participative approach, but it also requires working
with an adaptive systems vision of the production systems, which not only includes productive
resources, but also the management system, made up of people who have the ability to learn
and change. To this end, monitoring and assessment activities are designed and implemented
throughout the whole process, with the aim of fostering learning and adaptation. This is
consistent with its definition based on three areas: complex adaptative systems, social learning,
and monitoring and assessment (Aguerre & Bianco, 2023; Rossing et al., 2021; Albicette et al.,
2017; Dogliotti et al., 2014).

Farm technical assistance under co-innovation is based on the interaction between the
family and the extension agent. In this interaction, knowledge dynamics are essential. With this
approach, learning and knowledge are the result of an active construction process, in which
horizontal exchange and dialog seek to build a collective construction of meaning used to cognitive
and emotionally understand the world around us and act upon it (Long, 2001). In this process,
knowledge from both the extensionist and the family are combined, and technical knowledge
is aimed to help the family build a new focus and framework on the system’s problems, design
of solutions and their implementation. To this end, deep reciprocal understanding is needed,
with real participation not only including families when it comes to deciding which problems to
address, but also influencing their focus on such problems, design of solutions and assessment
of results. In this context, according to Landini (2016a), a fair disagreement does not seem to be
a setback, but rather a way of producing innovations that jointly include scientific knowledge and
the experiences, contexts and logics of farmers; differences become opportunities for innovation.

During the characterization and diagnosis stage, the family commits to providing information
on the production system, their practical experience and related knowledge, while the extensionist
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brings technical knowledge to quantify initial results, assess reachable results and, in virtue
of the family’s objectives, provide a new framework to address the system’s problems. In the
elaboration of redesign proposals, the family outlines their objectives and available resources,
and provides their practical experience and knowledge of the production system, whereas the
extensionist brings technical proposals and alternative management to build an option suiting
the specificities of the farm. During the implementation, the technician’s role is to enable that
the agreed upon strategic changes are put into practice, to provide evidence and support it
with arguments. When changes are not implemented, it is necessary to reconsider whether
the original plan is adequate or needs adjustments to move forward; flexibility to accompany
changes in the context is key. The joint analysis of results by technicians and families, identifying
the right times and key elements to make decisions, allows building learning processes that
will foster the sustainability of changes.

This kind of approach is recommended for the construction of demand in extension processes
(Landini, 2016b), and specifically for family farmers, as it allows for negotiating and designing
agreed upon strategies which are compatible with the context they arise from (Méndez Sastoque,
2020). In this view, co-innovation may help improve certain extension problems pointed out by
Rodriguez-Espinosa et al. (2016) related to the design of services with a top-down approach,
agreeing on needs and developing capacities among family members to give sustainability to
the process.

We are interested in pointing out that, as an intervention modality for farm technical assistance,
co-innovation has in its essence the elaboration of redesign proposals and the support of
their implementation. Redesign is technically based on ecologically intensification of livestock
farming, which leads to a radical change of the dominant overgrazing situation. Proposals are
built based on identifying the causes behind the system’s performance and whether or not the
system meets the family’s objectives. Agreeing on the redesign proposal and accompaniment
its implementation are key to achieving the production system transformation, and require at
least 3 to 4-year work to achieve the desired improvement.

All things considered, it is obvious that this modality requires a very special bond between
the extensionist and the family and, therefore, a special profile of those carrying out the tasks.
These aspects are developed in the following section.

4.3. Characteristics of the family-extensionist bond and outline of the profile
required For the extensionist

The family and the extensionist working in co-innovation develop a horizontal bond that
is developed during the process. The technician’s perspective acknowledges the need of
genuinely including the other party in an active way: “A technician who doesn’t believe the
other person [the farmer] is their peer or doesn't feel this way, will have a hard time putting
this approach in motion, even though they are told how to do it and everything is sorted out to
work out this way”(12-E). The farmers’ perspective highlights the role of the technician: “A person
open-minded, flexible, with a lot of psychology to understand the farmer and never remove
him from his place because it is his money, his business, give him the place that belongs to
him, no matter how much he tells him, ‘if | were in your place, | would do such a thing, | would
do this, but always maintaining that place. It seems much more important to me than what
he knows as a technician.” (116-F).

In order to achieve changes, a two-way exchange is essential to reach agreements.
As mentioned, the family’s background and knowledge are also highly valued: “And you have
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to negotiate. The product has to be attained, and if the other one [the farmer] doesn’t let you
move forward, you [as a technician] also have to rethink whether what you are proposing is
adaptable or of interest to him.”(11-E).

Constant commitment is required on both parties in order to nurture this relationship and
go along the stages of the process, as producers explain: “She [the extensionist] has always
been there for us, rain or shine, we know she’ll show up. She’s really committed, she'll call us,
ask us”(114-F). Besides: “The farmer plays a crucial part and the degree of commitment and
attitude are key, even Superman won't work with a guy who's not interested or keen[...] or
do in one day [on technical visit] what you failed to do over the entire past month [...],in that
month the farmer has to continue working” (117-F).

From the technician’s point of view, this shows they cannot impose their knowledge: “You
can'’t just show up with your truth or with knowledge which is on another level and all the
answers from out there[...], it just won’t work”(12-E). Practical, applied knowledge is required:
“But not an overuse of this technical knowledge, because if he starts talking to you all the time
about grass or legume or whatever, and takes you away from reality and takes you to a more
theoretical world that the farmer doesn’t handle that well, | thinkthat is not the way.””(116-F).

The extensionist needs to develop empathy towards the process and the people involved.
Warmth and closeness are key, as well as developing an open rapport which enables varied
communication ways: “She would even give us a call [...] and we “d also tell her about our
technical doubts on the phone”(117-F).

Under this model, the extensionist focuses on learning, that is why “the interaction with the
farmers has to be formative, one of sharing experiences and information”(12-E); it is crucial
to discuss and exchange based on arguments, and to this end it is very useful to quantify and
show concrete examples from their own farm. One of the technicians points out that “you
need to go over and over the main concepts again, visit after visit. Because you tell them and
they nod and say ‘yes’, and they do understand it right then and there, but it doesn’t really sink
in so, one thing is saying ‘yes, understanding it, but really incorporating it is another story.
So, we repeat, insist on the big guidelines, time and again in different situations. On the field
you'll see something and go ‘see this?’and link it to something important you’'d say before and
use to insist on those things” (118-E). It is also necessary to acknowledge the experience and
information farmers have and incorporate them into the proposals and recommendations.
For instance: “There are plots you need to handle with more grass, because their quality is not
as good as the other one. So, you need to keep an eye on that one and not saturate it with too
many animals. But | know the ropes, | handle those things”(117-F).

There is a key attitudinal skill in field technicians consisting in the ability to motivate and
persuade in order to generate change. “Certain features of the technician concern their attitude
but also have to do with this, with how they go about work, because it's not about imposing
yourself here, but to dialogue and coming to agreements [...], but on the other hand, it's odd
because, it's not about letting the farmer do whatever they want either because, then, the
necessary changes are not achieved|...] It’s like a game, you know, you need to be flexible but
also to get firm when things hot up”(14-R).

In the light of the results presented before, it becomes obvious that, in order to implement
co-innovation, extensionists are required to have a systemic vision, solid technical expertise
and a set of relational skills. In this sense, individuals who have implemented co-innovation
reflect on the importance of these relational skills: “/n order to work this way you need no
super-technicians, you need soundness. But most of all, you need attitude and skills that have
little to do with agricultural education, that won'’t give you the tools you need”(12-E).
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These results show that the co-innovation approach integrates various types of knowledge
and demands a horizontal bond between the extensionist and the farmers, enabling learning
and fostering the change in usual forms of, in line with propositions by Méndez Sastoque (2020),
Hansen et al. (2018), Ingram (2008) and Alemany & Sevilla-Guzman (2006) on the imprint of
alternative approaches to extension.

The described characteristics of this bond coincide with the type of relationship deemed
effective so as to promote change towards more sustainable production practices (Ingram, 2008).
Attitudes and abilities to relate to people are considered essential for an extension practice
that understands farmers and their contexts, developing horizontal, productive and dynamic
interactions, based on mutual trust and respect (Landini, 2016a). In other words, evidence
on this CoP shows that relational skills are as significant for providing quality extension as
technical knowledge, as suggested by authors analyzing extension experiences (Hansen et al.,
2018; Ortiz Dardén et al., 2011; Koutsouris, 2008; Swanson, 2008; Leeuwis, 2000). Bearing in
mind the nature of the relationship to be established, Table 5 outlines the main aspects of the
profile required from extensionists working on co-innovation.

Table 5. Profile of extensionists to work with co-innovation.

Attitude:

v Willing to work with a horizontal, interactive focus and motivation to overcome and learn from
difficulties.

Relational skills:

Establishing horizontal relationship with the family.
Valuing the family’s background and knowledge.

Reaching agreements and consensus through dialog.
Fostering learning.

Building personal and technical trust with the family.
Working with commitment and get involved.

Empathizing, warmth, closeness in dealing with the family.
Ability to motivate and persuade to generate change.
Teamwork.

NN N SR SR NN

Technical skills:
v Systemic vision and solid technical expertise. Problem hierarchy.
v Adaptable and flexible regarding the family’s objectives and their context.
v Good command of technology aligned with ecological intensification.
v Transmit practical and applied knowledge.

4.4. Some lessons emerging from the CoP

The interviews conducted show some difficulties resulting from the poor training of the
extensionists working in co-innovation and ecological intensification: “Technicians are far from
well-prepared to quickly get down to working on this” (110-R). The extensionists themselves
acknowledge this weakness: “Our training is very limited... | think our training is aimed at
something else, and reality out there is different”(111-E). In this sense, the interviewees agree that
putting the systemic vision into practice and hierarchize problems was not easy: “Extensionists
had a really rough time grasping the system’s working and trying to represent it quantitatively
and qualitatively” (I8-E). They also identify some difficulties in terms of their relational skills:
“For me, it was the hardest thing, for instance, show them the problems or limitations they
were having and suggest for each limitation what was the proposal | had, that seemed to me
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could resolve that situation, and based on that talk with them, if they agreed, if they saw that
they were going to be able to achieve it or not, and then make the adjustments that had to be
made based on what they agreed to do or not”(I11-E). Besides, they mentioned that there is a
component of training that is practice and it is developed with experience: “You learn the ropes
on the go. University prepares you up to a point, all the rest is hands-on”(12-E).

In general, experience within the CoP shows some difficulties in establishing an appropriate
rapport between the family and the extension agent, arising not only from the extensionists'
relational and communicational skills, but also from their poor quantitative systemic training,
leading occasionally to poor or inappropriate technical feedback and technological proposals.

These difficulties around the extensionists' training correspond with the weakness in Latin
America’s university degrees in rural extension reported by Landini (2020): weaknesses in
methodology and in the ability to relate to farmers; lack of practical training; a tendency to
oversimplify complex agroecosystems, ignoring the role that social factors play. In this line,
Rodriguez-Espinosa et al. (2016) describe universities have an insufficient offer of rural extension
programs for undergraduates, and state and private institutions do not have continuous training
programs for their extension workers regarding technical and methodological aspects. Another
relevant factor is the predominance of the diffusionist approach in Uruguay; despite some
institutional efforts made to integrate the technical-productive and the social aspects towards
a more participative practice, said strategies have not been assessed and the corresponding
programs have not been maintained in time (De HegedUs & Pauletti, 2022; Landini & Riet, 2015).

All in all, in order to help transform family livestock farming in Uruguay based on co-
innovation for farm technical assistance, it is crucial to consider the existing gap between the
actual extensionists’ training and experience, and the ideal conditions required in order to
successfully implement this intervention modality. This leads us to conclude there is a need to
change and improve the extensionists’ practice, thus outlining new roles, experimenting with
new identities, and validating new work practices (Nettle et al., 2018). In this sense, the difficulties
found coincide with the need for a better training pointed out by Méndez Sastoque & Giraldo
Restrepo (2022) when it comes to establishing a kind of dialogic extension between farmers
and extensionists, which requires incorporating effective communication for practice in context
and for interdisciplinary and integral assistance Shifting towards alternative models generates
demand for training from Uruguayan extensionists, not only on a “technical-productive” level
and on “managing natural resources”, but also including “methodologies in rural extension
and technical assistance” (Areosa et al., 2015; Ferreira & Rossi, 2015).

The strategy developed in the CoP to deal with this weakness was the conformation of a
team to support their work, with a low presence in the field, but which indirectly nourished
the interventions. This team was comprised of researchers from diverse disciplines (plant
production, animal production, soil science, environmental impact assessment and, more
specifically, social science) involved with economic-productive as well as environmental and
social aspects: “In these co-innovation projects, it is key who is the interface with the farmer,
the technician who is the reference for the farmers does a lot to the thing... If that works, it
works, and if that doesn’t work, it doesn’t work. And | say interface because it is not only the
relationship of that technician with the farmer, but of that technician with the rest of the teamn,
how he capitalizes on having a group of people with different specialties to rely on, what is
that support like, the interaction and the alignment with the strategy to make it”(15-R). In this
sense, the CoP nurtured from this interdisciplinary dialog, which generated a group capable of
co-producing answers to the concerns of the extension workers. This strategy coincides with
the recommendations of interdisciplinary work in extension teams (Ortiz Dardon et al., 2011;

Revista de Economia e Sociologia Rural 62(4): €279500, 2024 18/26



Co-innovation and farm technical assistance to contribute to a sustainability transition of livestock farming in Uruguay

Landini, 2016a; Lybaert et al., 2022). An opportunity for improvement regarding interdisciplinary
work would be strengthening the social areas, mainly in order to train and support extensionists
concerning their social and relational skills and also to contribute to a better understanding of
the productive rationale of the familys.

This support to extensionists implemented within the CoP initially consisted of an integral
training, which then gave place to accompaniment and support of their work: “Hiring young
people, no matter their experience, but their willingness. Carrying out a good initial training and
intense accompaniment[...]. | would balance experience differently with attitude and ability,
mainly attitudel...]. And add some good tools and good tutoring, work protocols and information
processing”(18-E). Training included relational skills and co-innovation methodologies as well as
technical content on systemic vision and ecological intensification in livestock farming systems.
Follow-up and support of the extensionists' work was based on strategies summarized in Table 6.

Table 6. Strategies used to support extensionists.

Initial integral training.

Design of guidelines for the observation and collection of information in the farms.

Definition of registration protocols and processing of farms information.

Development of quantitative tools to implement calculations and facilitate their interpretation.
Development of simulation models to support decision making.

Meetings to discuss about specific farms: diagnoses, redesign proposals, specific problems.
Accompanying of the support team during farm visits.

Ateneos on relevant technical subjects.
Permanent contact and inquiries by email and WhatsApp.

CA A NN A AR

The CoP recommends planning the interaction between extensionists and their support team.
“| think collective instances require much attention and planning [...] the fact that someone
is thinking about how to generate a team seems central to me”(I19-R). In this sense, we need
to consider that: “it takes time and work to consolidate a team which is interdisciplinary and
interinstitutional, consisting of people with different backgrounds, and that it really works
properly”(110-R). For this reason, it is also important the time horizon of the work and have
medium/long-term processes for the joint work. It must be considered that meeting and
interaction spaces are real spaces of practice to integrate knowledge and generate complex
ways of understanding reality. If they are complemented with the exchange of experiences
and reflective spaces, they are excellent tools to develop capacities in extension workers, as
proposed by Gorman (2019), Landini & Brites (2018), and Landini et al. (2017).

We consider that an integral support team that accompanies the extensionists'’ in the territory
is an extremely relevant aspect to bear in mind when it comes the proposal of co-innovation
as an intervention modality of farm technical assistance. Based on the CoP experience and
considering the relevance and validity of think creatively about the link between research and
extension (Conti et al., 2024), we propose that interdisciplinary has a role to play. Therefore,
it is imperative to advance in the promotion of interdisciplinary research and extension in
universities and research centers.

5. Conclusions

Co-innovation s a collaborative process of interaction and learning between actors of different
backgrounds, experiences, and perspectives, in which the relationship between families and
extensionists is essential for the innovation towards sustainable production systems. In this
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work we set out to examine co-innovation as a modality of intervention for farm technical
assistance oriented to a ST of Uruguayan family livestock farming systems.

Based on the experience of a CoP with more than 15 years of work in co-innovation and
ecological intensification, with the common aim of improving the sustainability of the family
production and that shares the repertoire of ways of thinking and doing things, the key aspects
of co-innovation as an intervention modality for farm technical assistance were characterized.

From the results obtained and discussed in the previous sections, we point out a set of
aspects we consider crucial for scaling co-innovation and contribute to a ST in family livestock
farming in Uruguay:

Interventions aim to promote changes in order to improve the sustainability of the production

systems and the achievement of the family’s objectives. To this end, we work with a systemic

approach, oriented towards planning with a medium/long-term perspective and with execution
periods of 4 to 5 years. Horizontal communication is required between the extensionist and
the family, combining technical knowledge and the farmers’ experiences.

Itis necessary to build an interdisciplinary work team contemplating the diversity of relevant

institutions on the subject, integrated by extension agents working directly on farms together

with support team that includes specialists in the economic-productive, environmental, and
social areas.

It is essential to have extensionists with a positive attitude towards dialogic approaches,

trained in relational skills, systemic vision, and technical knowledge of productive systems.

It is necessary to dedicate an initial time to assembling and promoting the team, aligning it

with the technical strategy and way of working and allocating time to comprehensive initial

training of extensionists.

Field work is based on monthly farm visits by the extensionists, following the stages of

characterization and diagnosis, redesign proposal and implementation, monitoring and

adjustments. Practices need to be adapted to each particular productive and family context,
considering the CoP experience.

Simultaneously, it is necessary to design and implement a monitor and support system of

extensionists’ work through interaction with an interdisciplinary and interinstitutional work

team.

Results show that the process requires an intervention plan sustained in time and that it
takes a quite intense family-extensionist rapport, which is why scaling should be gradual and
cumulative.

Despite having gained vast experience, fundamentally in livestock farming systems, the CoP
was originated from horticultural systems (Aguerre & Bianco, 2023) and is now taking over dairy
systems (Centro Emmanuel, 2022), thus strengthening its versatility to operate in different
systems. A key aspect to scale co-innovation is the CoP's expansion towards institutions playing
specificroles in agricultural policy as well as in research, extension and organizations of farmers
from different production systems. The challenge posed consists of being able to integrate and
scale these experiences into virtuous dynamics in order to articulate with public policies and
public and private actors, thus advancing towards a ST in family livestock farming in Uruguay.
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