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Abstract

In this article, we expand the analytical and theoretical foundations of the study of knowledge commons in the context of
more classical agrarian commons, such as seed commons. We show that it is possible to overcome a number of criticisms of
earlier work by Ostrom (Governing the commons. The evolution of institutions for collective action, Cambridge University
Press, Cambridge, 1990) on natural commons and its excludability/rivalry matrix in addressing the inclusive social practices
of “commoning”, defined as a way of living and acting for the preservation of the commons. Our empirical analysis empha-
sizes, using the most recent advances in the IAD/SES framework, the distributed and collaborative knowledge governance in
a French peasant seed network as a key driver for reintroducing cultivated agrobiodiversity and on-farm seed conservation of
ancient and landrace varieties. These inclusive peasant seed groups developed alternative peer-to-peer models of collabora-
tive peasant-led community-based breeding and grassroots innovations in the search for more resilient population varieties.
Our results highlight the various models of collective action within the network and discuss the organizational tradeoffs of
opting out of peasant seed activities and recreating a shared collective knowledge base on the benefits of restoring cultivated
agrobiodiversity. It helps us better understand how modern peasant seed groups function as epistemic communities which
contributes to envisioning alternative agricultural systems.

Keywords IAD/SES - Peer-to-peer production - Participatory plant breeding - Knowledge economy - Innovation -
Institutional economics - Seed commons

Introduction

In the European context, peasant seed networks first
emerged as a political movement in reaction to the private
appropriation of crop genetic diversity by an increasingly
concentrated global seed industry and as a means to foster
the autonomy of peasants with regard to seed access (Bocci
and Chable 2008; Demeulenaere 2014, 2018).' Facing
restrictive seed laws prohibiting the marketing (including
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the free exchange) of noncertified peasant seeds and a bla-
tant lack of research on hardier and more resilient seed
varieties for low input or organic farming systems, these
networks also developed innovative strategies, including
experimentation and research activities allowed under the
seed legislation,” in their search for landraces and ancient
varieties better suited to their needs. They thus initiated
new forms of distributed and collaborative plant breeding
that more effectively blended the experiential and situated

! In this article, we use the terms “peasant” and “peasant seeds”
because they reflect the ontologies used by the actors themselves as
distinctive political markers (Osman and Chable 2009; Demeulenaere
2014, 2018).

2 EU directive 66/402/EEC, dated the 14th of June, 1966, allows der-
ogations to the marketing of certified seed in relation to (i) bred seed
of generations prior to the basic seed; (ii) for tests or for scientific
purposes; (iii) for selection work; and (iv) for seed as grown and mar-
keted for processing, provided that the identity of the seed is ensured
(Art.3). However, national legislation in many European countries
remains restrictive.
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knowledge of peasants with scientific advances in popula-
tion genetics (Goldringer et al. 2012; Riviere et al. 2013;
Demeulenaere et al. 2017).

In this article, we analyze, based on recent theoretical
advances on knowledge commons (Hess and Ostrom 2003,
2007; Hess 2012; Frischmann et al. 2014), the role of the
distributed and collaborative knowledge governance adopted
by a French peasant seed network, the “Réseau Semences
Paysannes” (RSP) and its “Participatory Wheat Breed-
ing Group” (hereafter PWBG), on small grain cereals. A
growing body of literature emphasizes the effects of seed
exchanges in and their positive or negative impact on the
maintenance of genetic diversity in plant populations and
the restoration of cultivated agrobiodiversity (Thomas et al.
2011; Pautasso et al. 2013; Calvet-Mir et al. 2012). However,
in the face of massive collective knowledge and memory
loss about landraces and ancient varieties, recreating shared
collective knowledge about cultivated agrobiodiversity and
its benefits for more sustainable and resilient agriculture
was a priority for a number of peasant seed groups (Brac de
la Perriere 2014; Lewrouw et al. 2014). In a recent study,
Gilbert (2013) also observed the “deskilling” of UK horti-
cultural producers using seed catalogs as the sole source of
knowledge and germplasm, simply purchasing seeds rather
than saving or swapping them. A better understanding of
how local peasant seed communities in Europe support their
innovative grassroots activities, the processes of collective
knowledge restoration and the models of collective action
is still needed.

Our original contribution here is to provide deeper
insights into the analytical and theoretical foundations of
the study of knowledge commons in the context of more
classical natural and agrarian commons, such as seed com-
mons. Our analysis is sustained by the most recent advances
in the TAD/SES? framework (Ostrom 2009; Hess and Ostrom
2003, 2007; Frischmann et al. 2014). We show that it is
possible to overcome, as was stressed by Hess (2010), a
number of criticisms of earlier work by Ostrom (1990) and
the usual interpretation of the excludability/rivalry matrix
and its social dilemma in addressing the social practices of
“commoning”, defined as a way of living and acting for the
preservation of the commons (Linebaugh 2008; Bollier and
Helfrich 2012; Euler 2018). We also demonstrate that peas-
ant seed initiatives provide particularly relevant empirical
cases to develop a better understanding of knowledge com-
mons, in both their material and immaterial dimensions, and
to address the specific cognitive, social and organizational
framings at stake in individual and collective learning in the
context of knowledge restoration (Douglas 1986; Hess and

3 JAD/SES framework: Institutional Analysis and Development/
Social-Ecological System Framework.
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Ostrom 2003; North 2005; Hess 2012). Interestingly, our
study highlights the capacity of local peasant seed initia-
tives to develop innovative research collaborations and to
more effectively blend the peasant’s experiential and situ-
ated knowledge with the most recent scientific advances in
population genetics (Enjalbert et al. 2011; Goldringer et al.
2012; Demeulenaere et al. 2017).

The research questions addressed in our study are thus:
How are artifactual and material aspects and their social
and cognitive counterparts interrelated in knowledge com-
mons? How do they influence individual and collective
learning processes as well as knowledge accumulation and
dissemination? What are the roles of socialization and of
material artifacts in knowledge co-creation, transmission
and dissemination among participants? How do the vari-
ous participants and their pooling arrangements structure
their interactions and the knowledge they produce and
share? The article is organized as follows. First we provide
a short overview of the analytical background on knowl-
edge commons. Second, we introduce the methodology
and data treatment. Third in the “Results and analysis”
section, we presents the specific institutional context in
France, the diversity of models of collective action and
self-governance, observed across peasant seed groups,
before comparing two contrasted seed governance models:
Pétanielle and Graine de Noé for organizing seed activi-
ties. Last we conclude and discuss a number of remaining
challenges.

Analytical framework

In this section, we discuss a number of analytical extensions
in the study of knowledge commons (Hess and Ostrom 2003,
2007; Madison et al. 2010; Frischmann et al. 2014) of earlier
work by Ostrom (1990) on natural and agrarian commons
and their interrelations when applied to seeds.

Commoning the seeds: restoring local knowledge
commons

In the recent literature, a growing number of studies have
considered the role of alternative seed systems as “com-
mons”, e.g., shared collective resources by local place-based
peasant communities, but also as involving new innova-
tive forms of civic engagement and stewardship towards
a larger public (Wirz et al. 2017; Girard and Frison 2018;
Wolter and Sievers-Glotzbach 2019; Mazé et al. 2021).
Inspired by the Open Source movement, most debates have
focused on the legal options for preventing the patenting
of genetic resources and their privatization (Kloppenburg
2010, Wirz et al. 2017; Kotschi and Horneburg 2018). In
Europe, peasant seed groups have played a leading role
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Fig.1 The hierarchical organizational model adopted by the seed industry (left) and the distributed model adopted by the PWBG (right)

(adapted from Bonneuil and Thomas 2009)

in the reappropriation of peasant seed rights through the
so-called “liberate our seeds” movement. They defend the
rights of peasants to breed and exchange seeds, which can
be saved and are not patented, genetically modified, owned
or controlled by seed companies (Demeulenaere 2014, 2018;
Girard and Frison 2018).

A less investigated issue in the literature was pointed
out by Bonneuil and Demeulenaere (2007). They consid-
ered peasant seed groups and their innovative models of
collective action as a possible move towards new organi-
zational models of distributed “peer-to-peer genetics” and
grassroots innovations, in opposition to the top-down and
vertical organization of the mainstream seed industry (Bon-
neuil and Thomas 2009). Figure 1 illustrates the differences
between the pyramidal and top down vertical labor division
between farmers and breeders adopted by the seed industry
(left side) and the distributed organizational models adopted
by the RSP and its local peasant seed groups (right side).
The potential benefits of adopting distributed and networked
polycentric forms of grassroots innovation, such as in the
case of the RSP, rather than the delegated and hierarchi-
cal governance are increasingly emphasized by sustainabil-
ity studies (Andersson and Ostrom 2008; Ostrom and Cox
2010).

While reasserting seed freedom and open access
to seeds as fundamental peasant rights, the approach
adopted by the RSP differs from that of other seed activ-
ist groups, such as Kokopelli in France, in its favoring of
socially constrained exchange within local seed groups

comprising peasants, gardeners and amateurs (Demeule-
naere 2014). As stressed by Ostrom (1990), there is a dif-
ference between commons managed in common and com-
mons managed as a “free-for-all”, which Hardin (1968)
describes as the so-called ‘tragedy of the (open access)
commons’.* It is only because the commons are collec-
tively organized that they can be a viable alternative to
market or state management through certain forms of col-
lective action and social self-organization to be analyzed
(Ostrom 1990, 2005, 2009, 2011).

Over the last few years, the study of the commons was
mainly guided by Musgrave/Ostrom’s classification and its
criteria of (i) ease of exclusion (excludability) and (ii) inten-
sity of “joint consumption” or “joint use” (rivalry), suggest-
ing the need to regulate potential overuse and competition
for limited and exhaustible natural resources by maintain-
ing small size groups and limiting members (Olson 1965;
Ostrom and Ostrom 1977; Ostrom 1990, 2003). Other recent
studies called for moving beyond this classification and its
strong focus on exclusion as a key attribute of the collec-
tive action problem, as exclusion does not reflect the posi-
tive social values of “commoning” and the related norms
of cooperation, reciprocity and solidarity (Linebaugh 2008;

4 A useful distinction introduced by Ostrom (1990, 2005) is that
between the reproductive “resource system” managed in common
(here, the seed commons) and the “resource unit” (the seeds) that can
be privately appropriated or used, as defined by seed laws and other
informal rules.
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Bollier and Helfrich 2012; Euler 2018). The challenges faced
by peasant seed initiatives, then, give us the opportunity to
explore less investigated, but clearly identified, theoretical
aspects of commons research (Ostrom and Ostrom 1977,
Ostrom 2002, 2003; Hess and Ostrom 2007).

The main challenge faced by the RSP’s peasant seed
groups is not to limit members and impose restrictions on
resource access (here, seeds) but rather to enroll, as part of
their political strategy, as many peasants and supporters of
their cause as possible who may be interested in the pres-
ervation of landraces and ancient varieties, as well as the
restoration of cultivated agrobiodiversity (Brac de la Per-
riere 2014; Demeulenaere 2014). Moreover, beyond seed
exchanges, what truly matters for the RSP is the restoration
of shared collective knowledge and field expertise among
peasants about landraces and ancient varieties (Brac de la
Perriere 2014). Their concern is thus to overcome the under-
provision of public or collective goods that could benefit
all in a situation of “coproduction” or “joint production”
of shared collective and individual knowledge requiring the
participation and collaboration of many (Ostrom and Ostrom
1977: Ostrom 2003). It differs from situation of “joint con-
sumption” usually analyzed in the literature. Here, the more
members there are in an inclusive group, the more indi-
viduals there are who can bring and share their additional
resources to develop alternative seed systems that can be
enjoyed by all. Such “inclusive groups” (Olson 1965)° have
received less attention in the literature (Ostrom 2003).

Knowledge ecosystems, collective action
and self-governance

In the literature, the study of traditional natural and agrarian
commons has been partially disconnected from studies on
knowledge and cultural commons (Hess and Ostrom 2007;
Hess 2012; Madison et al. 2010; Frischmann et al. 2014).
Until recently, knowledge commons were mainly associated
with scholarly knowledge and formal systems of property
rights, such as IP laws, in the context of the spread of digital
technologies and the possible threat of a second enclosure
of the “intangible commons of the mind” (Boyle 2003; Hess
and Ostrom 2007, Frischmann et al. 2014). More recently,
Hess (2012) proposed extending analysis to all forms of
“useful knowledge, whatever their forms in which they are

5 Olson (1965) also predicted that bargaining and strategic interac-
tions associated with the classic social dilemma of possible non-
cooperative behavior or individual “free riding” would be less intense
and managed differently in inclusive groups (Ostrom et al. 1994;
Ostrom 2003), as observed in our study. Other dimensions promoting
cooperative behaviors, such as self-determination and intrinsic moti-
vation, are here at stake.

@ Springer

expressed or obtained” (p. 14), including indigenous, ver-
nacular, scientific, as well as cultural and creative works.

Unlike the first generation of IAD research (Ostrom
1990), Hess and Ostrom (2007, p. 14) also found it essential
to adopt a broader approach to the “commons” by consid-
ering the knowledge ecosystems, the models of collective
action and self-governance, in which they are nested and
the way they interact with the complex systems of natural
and socially constructed environments (Levine 2007; Hess
2010). Knowledge and the set of cognitive representations
(or mental models) and underlying values supporting the
social processes of individual and collective learning are
also key aspects of the sustainability of SES (Hess and
Ostrom 2003; Ostrom 2009; Pahl-Wostl 20()9).6 The impor-
tance of actors’ values and representations with respect to
the human/nature relationship, fiscal equivalence, redistri-
butional equity, accountability and sustainability are also
crucial in the dynamics of collective action (Ostrom 2011).
Based on these considerations, it is possible to answer some
of the critics calling for the reintroduction of the social prac-
tice of “commoning” as a way of living and acting for the
preservation of the commons, in contrast to the treatment of
commons only as resources, and to leverage the crucial role
of the voluntary and inclusively self-organized activities of
peers satisfying their specific needs (Linebaugh 2008; Bol-
lier and Helfrich 2012; Euler 201 8).7

Madison et al. (2010) compared the research on knowl-
edge commons with that on more traditional natural and
agrarian commons and identified several differences. Partici-
pants not only have to share existing resources but must also
engage in a set of generative practices, in maintaining, shar-
ing and producing knowledge resources, that are intangible
and involve situated knowledge that is both immaterial and
material, e.g., ideas, discrete artifacts and facilities (Hess
and Ostrom 2003; North 2005). Linebaugh (2008) suggested
that the commons is not only a resource but also “an activity,
and if anything, it expresses relationships in society that are
inseparable from relations to nature” (p. 279).

In the literature, knowledge is usually considered a public
good, as defined by the Musgrave/Ostrom classification, free
and open access to which must be guaranteed as a funda-
mental human right (Kaul 2003; Hess and Ostrom 2007).
When considered as a generative practice, coproducing,

6 The TAD/SES framework has been continuously amended to better
integrate these social and cognitive dimensions, and by shifting from
“resources users” to “actors” (McGinnis and Ostrom 2014).

7 The term “commoners”, while mainly used in the English historical
context, refers to people living of and being involved with the com-
mons (Linebaugh 2008; Singh 2017). There is often no equivalent
term in other languages. The French peasants surveyed in our study
do not refer to themselves as “commoners”.
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creating and preserving shared common knowledge requires
the active participation and engagement of individuals,
raising specific problems of collective action, called here
“knowledge dilemma”, different from other social dilem-
mas. Knowledge commons are thus defined by Frischmann
et al. (2014) as “the institutionalized community govern-
ance of the sharing and the creation, of information, sci-
ence, knowledge, data, and other types of intellectual and
cultural resources” that we inherit, use, experience, interact
with, change and pass on to future generations through the
cultural environment. Typical threats to knowledge com-
mons are commodification, enclosure, degradation, and
non-sustainability (Hess and Ostrom 2007). In contrast to
close traditional communities with tight social bonds, the
relevant community herein is not necessarily determined
by geographical proximity, homogeneity or small numbers
but by its numerous connections for knowledge sharing, co-
creation and collective learning (Madison et al. 2010).

Democratizing innovation: the distributed
peer-to-peer self-governance of user innovation

In the literature, agricultural knowledge is often viewed as
traditional (Reyes-Garcia et al. 2018), though a well-estab-
lished body of studies also considers peasants as key innova-
tors and acknowledges their role in the development of more
sustainable agricultural systems (Darré 1996; Dolinska and
D’Aquino 2016). In their study, Bonneuil and Demeulenaere
(2007) also identified peasant seed groups as “communi-
ties of practice”, as well as “epistemic communities”, with
shared practices and tangible products, an identity and his-
tory but also a body of shared knowledge surpassing that
of any one individual. This body of knowledge incorpo-
rates the experiential and situated knowledge that peasants
derive from their day-to-day field observations and situated
natural experiments in their specific environment (Ostrom
2009). In the IAD/SES literature, the use of local ecological
knowledge (LEK) is a key dimension for making governance
regimes more adaptive and sustainable by facilitating col-
lective learning through more collaborative arrangements
among actors (Berkes et al. 2000; Acheson 2003; Ostrom
2005). However, with its rediscovery, traditional LEK does
not have to be mired in the past but remains an ever-evolving
and creative knowledge-practice-belief complex (Berkes
et al. 2000; Berkes 2009).

In the face of restrictive seed laws, the rise of peasant
seed groups in the European context represents an interesting
attempt to define new organizational models of open innova-
tion, defined by Von Hippel (2005) as efforts to democratize
innovation in which the final users (here, peasants) are no
longer seen as “users”, but also as “actors” involved in joint
collective learning and peer-to-peer knowledge co-creation

(Harkoff and Lakahni 2016).> Whereas scientific knowl-
edge is usually viewed as needed to enhance efforts to sus-
tain SESs (Ostrom 2009), peasant seed initiatives, such as
the RSP, were first build upon values of emancipation and
self-empowerment of peasants, but also upon a critic of sci-
ence and of the dominant paradigms in breeding research
(Demeulenaere et al. 2017). In contrast to traditional com-
mons involving local homogeneous communities with
tight social bonds (Ostrom 1990), peasant seed groups in
Europe provide an interesting avenue for further investiga-
tion of situations in which self-governance occurs under less
favorable conditions, especially in a context where peasant
seed groups are still subject to numerous misconceptions
that limit their formal recognition and real integration into
public policies (Coomes et al. 2015).

In the IAD/SES literature, recent studies have stressed
the potential benefits of adopting a network perspective,
which presents the advantages of being more flexible and
facilitates the adoption of participatory governance, which
usually involves emancipation and legitimization and is
potentially effective for solving existing local environmental
issues (Andersson and Ostrom 2008). Under certain condi-
tions, such distributed and networked forms of polycentric
governance could even outperform the traditional top-down
and hierarchical governance such as that employed by the
mainstream seed industry, as represented in Fig. 1. By giving
more autonomy to local actors to develop their own rules,
individual and collective learning are enhanced through
institutional diversity, but possibly at the expense of higher
coordination costs (Andersson and Ostrom 2008; Ostrom
2014). The question, then, is how these alternative mod-
els of polycentric and open networked forms of collective
action help or hinder innovativeness, learning, adaptability,
trustworthiness, cooperation, and the achievement of more
effective, equitable, and sustainable agroecosystems.

Methodology and data

Our analysis concentrates on the PWBG of the RSP and
its 14 collective groups as well as several individual peas-
ants involved in 2018.° Table 5 in the Annex presents the

8 Pénin (2011) differentiated Open Source Innovation (OSI), dis-
cussed by Kloppenburg (2010) in the context of plant breeding, from
the concept of “Open Innovation” as defined by Von Hippel (2005),
in which end users’ and grassroots community-based innovations are
central, as promoted by the maker movement and its motto “do-it-
yourself” (DIY). This latter concept is referenced in our study.

° A year before our survey, in 2017, the PWBG officially included,
according to the RSP website, 12 collective groups, 87 individual
peasants actively involved in the PWBG, 15 facilitators and 10 other
members from research and technical institutes, such as INRA, ITAB,
CIRAD and the Agricultural College of Purpan.
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Fig.2 Locations of the local peasant seed groups involved in the PWBG

main characteristics of the local seed groups involved in
the PWBG. They are all located in noncontiguous territo-
ries representing different SESs and therefore cover a wide
variety of soil conditions and climates, including oceanic,
semi-oceanic, mountainous and Mediterranean climates
in France and, more recently, in Belgium (Fig. 2). This
specific spatial organization allows for better integration,
facilitation and reinforcement of the adaptability of seed
populations and crop genetic diversity in relation to local
landscapes, soil and climate conditions, as well as local
agricultural practices.

@ Springer

Our methodology builds upon the most recent theo-
retical and analytical developments within the IAD/SES
framework, allowing a broader approach to the social and
knowledge aspects of collective action and to the adaptive
governance of SES (Ostrom 2009; Hess 2012; McGinnis and
Ostrom 2014; Cole et al. 2019). The IAD/SES framework
was used here as a diagnostic guideline to analyze the formal
and informal rules-in-use within the PWBG groups and the
political and institutional context framing their action arenas
(Ostrom and Cox 2010; Ostrom and Basurto 2011). Figure 3
summarizes the main components of an IAD/SES diagnostic
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Fig.3 Characterization of the action arenas of peasant seed groups (adapted from Cole et al. 2019)

characterizing the action arenas in which the local PWBG
groups are embedded.

Empirical data were collected through twenty in-depth
qualitative semi-structured interviews conducted with all
the facilitators or key peasants within the fourteen local
groups, two individual peasants (see Table 5 in Annex), a
former PWBG facilitator and founding member of the RSP
and with researchers involved in the PWBG since its incep-
tion. The semi-structured interviews were conducted using
six open-ended questions covering the different variables
identified in Fig. 3: (i) the local context of the collective
groups (location, size, history, objectives, motivations, types
of actors, varieties, activities, human and financial resources,
farming practices, value creation, etc.); (ii) formal and infor-
mal internal rules; (iii) knowledge creation and dissemina-
tion; (iv) relations with individual members and groups,
the degree of involvement, motivation, and local partner-
ships; (v) challenges, lock-ins and risk perception, and (vi)
perspectives and challenges. In addition, legal and internal
documents (statutes, procedural rules, and membership
forms) were collected and analyzed. Specific attention was
paid to the political and institutional factors, the socializa-
tion processes and valuation models, as well as the missions
and resources (human, financial, and material) influencing
the specific “rule configurations” and models of collective
action (Ostrom 2011). Figure 3 provides an overview of the
rules analyzed in the IAD/SES framework (Ostrom 2009;
McGinnis and Ostrom 2014). Our analysis also emphasized
the way each local seed group organizes its seed activities,
e.g., seed prospection, conservation, breeding, propagation,

experimentation, and the implications in terms of knowledge
co-creation and dissemination for recreating local knowledge
commons on landraces and ancient seed varieties.

Results and analysis

Before analyzing more precisely the various models of col-
lective action and self-governance adopted by the peasant
seed groups involved in the PWBG, and comparing two con-
trasted seed governance models: Pétanielle and Graines de
Noé, we describe first some key elements of the institutional
and legal contexts that may explain the progressive struc-
turation of peasant seed networks and the specific pathways
observed in France compared to other countries.

Against the rules: the political emergence
of peasant seed networks in France

The RSP, after its creation in 2003, rapidly assumed a struc-
turing role at the national level as outlined by its mission to
(i) develop and encourage networking activities that enhance
crop biodiversity on farms and in gardens; (ii) create aware-
ness about legal issues surrounding the production and com-
mercialization of seeds; and (iii) achieve recognition from
both regulators and public institutions of peasant seeds and
their role in the preservation and management of cultivated
biodiversity. In France, the threat posed by GMO contami-
nation in supposedly “GMO-free” certified seed lots and
the tentative establishment in 2002 of a legal obligation for
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organic producers to show evidence that their seeds were
organically produced, even though only certified seed com-
panies could provide such evidence, strengthened the oppo-
sition and helped raise awareness about the urgent need for
peasants to better control seed origins (Demeulenaere 2014).

With the growing standardization of modern varieties,
mainly selected based on their yield performance (Watt-
nem 2016), a number of peasants began to search out local
landraces and ancient varieties better suited for diverse uses
and specific needs, such as animal feeding, straw produc-
tion, or transformation into specialty bread. The stark lack
of research on the development of more resilient and hardy
seed varieties for low input or organic farming systems was
another key issue (Bocci and Chable 2008). The reintro-
duction of ancient varieties rapidly emerged as a solution
to the dominance of large seed companies and the restric-
tions imposed on free access to landrace seeds in public
collections (Osman and Chable 2009; Brac de la Perriere
2014).'° Whereas landraces and ancient varieties often pro-
duce lower yields than modern varieties, added economic
value is created through better social-ecological fit (align-
ment) with their specific terroir, improved pest control and
resilience, and increased farm autonomy through the reduc-
tion of external inputs or new value creation strategies (spe-
cialty breads, local distribution channels, agro-tourism, etc.)
(Enjalbert et al. 2011; Thomas et al. 2011). Over time, the
activities of the RSP, which included more than 90 local
seed groups in 2018, were progressively structured into sub-
groups defined by plant species: small grain cereals, arbori-
culture, corn and forage crops, vegetables and grapes. Each
subgroup developed specific know-how on plant breeding
in its specific reproduction domain (self-pollinating, cycles
and temporality, allogamous/heterogamous, etc.). The seeds
are considered by the RSP members not only as genetic
resources but also as dynamic living matter evolving in
close interaction with their local terroir and their specific
agroecosystems and related farming systems (Demeulen-
aere 2013, 2014).

Restoring cultivated agrobiodiversity: recreating
a shared common knowledge base

In the literature, in situ (or on-farm) agrobiodiversity con-
servation is usually viewed as a way to ensure the mainte-
nance of cultural information (knowledge and traditions),
especially in countries from the Global South (Calvet-Mir

10" A key step was that the PWBG members reclaimed access rights
to the landraces and ancient varieties retained by the National Seed
Collection for small grain cereals managed by the public research
institute INRA in Clermont-Ferrand, which is in charge of the ex situ
conservation of small grain cereals in France (Demeulenaere 2014).
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et al. 2012). In contrast, cultivated agrobiodiversity has been
reduced considerably in many European countries, espe-
cially in France, as a result of the modernization of agricul-
ture (Bonnin et al. 2014). Agricultural modernization has
also deeply transformed local peasant communities, so there
is often no remaining individual knowledge of specific seed
attributes and their adaptive responses to various farming
practices and soil-climate environments (Brac de la Perriere
2014; Lewrouw et al. 2014). In such a context, knowledge
restoration could thus not be based on maintained traditional
knowledge but would also require a specific effort to re-
create a shared common and collective knowledge about
landraces and ancient varieties.

A fundamental approach of the RSP with regards to this
process of knowledge restoration is the stimulation of both
individual and collective learning and the day-to-day prac-
tice of seed handling and experimentation. This approach
follows a logic of “learning by doing” to facilitate the
acquisition by individual peasants of experiential and situ-
ated knowledge about the specific attributes of population
varieties and their adaptation to local terroirs combining spe-
cific agroecosystems and farming practices. The aim was
for the RSP to foster closely interconnected individual and
collective learning processes based on what Polanyi (1969)
identified as a recombination of personal knowledge through
individual and collective field experimentations, socializa-
tion and sharing in a dialogical mode. Knowledge sharing is
also at the core of the social practices of commoning defined
as a way of living and acting for the preservation of the com-
mons (Bollier and Helfrich 2012).

Traditionally, peasants have always practiced phenotypic
selection, also called “mass selection” (in French, “sélection
massale”), differentiating their plant populations by the phe-
notypic traits that seem to be the most interesting depend-
ing on the local climate and soil conditions, land plots and
soil, the earliness of varieties, and farming practices and
ultimate use (on-farm animal feeding, straw production,
bread-making, processing, etc.). A further step was taken
in 2006, when several RSP peasants were invited, after a
joint meeting with Salvatore Cecarrelli in Poitiers (France),
on a field trip to Syria highlighting the potential benefits of
peasant-led collaborative breeding (Ceccarelli and Grando
2007). It served as a trigger for the start of the PWBG and
the interest of RSP peasants in developing new know-how
and skills related to cereal plant breeding, as well as new
seed activities, such as seed exchanges and the development
of cross-breeds from peasant landrace varieties. The result
was the formal establishment of the PWBG, which benefit-
ted from specific resources allocated by the RSP through the
help of a dedicated RSP facilitator and collaborations with
a research team (Goldringer et al. 2012; Demeulenaere and
Goldringer 2017).
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Table 1 Knowledge domains addressed by peasant seed groups

Domain of knowledge

Details (Know what, know how)

Knowledge of landraces and ancient varieties

Knowledge of cultivation techniques for ancient and landrace varieties

Knowledge of seeds

Breeding knowledge

Knowledge of cereal processing (milling, bread-making, etc.)

Knowledge of the collective management of the peasant seed house

Where do landraces and ancient varieties come from? What is the
genealogy of seed lots and what are the names of the peasants who
produced them? What are the specific phenotypic attributes of varie-
ties (grain yield, height, straw, color, etc.)?

What are the specific cultivation techniques for landraces and ancient
varieties compared to modern varieties? How do they respond to spe-
cific soil and climate environments and yearly variations, sowing and
harvesting techniques and timing, crop rotation, and weed species,
and what is their lodging and disease resistance, etc.?

How can seeds be conserved? How are seeds selected, cleaned, stored,
packed and tagged?

Farm visits are made to see their seeding implements and sorters, how
they work, the building and the material and organizational layouts

What are the general principles of genetic selection and population
genetics, and what are the genetic mechanisms? What are the practi-
cal aspects of choosing, plucking the ears, etc.?

What are the flour milling techniques? What varieties are best suited
for bread-making? Bakehouse visits are made to see their technical
arrangements (type of bread oven, natural yeast, temperature manage-
ment, etc.)

How do the peasants organize themselves? How is the peasant seed
house managed? How do they know who keeps the different seed
varieties? How do they manage the different varieties and collections?

Rather than adopting other forms of “participatory vari-
etal selection” (Sperling et al. 2001), the PWBG opted to
pursue peasant-led collaborative breeding in which scien-
tists, specifically, population geneticists, merely provided
technical support to the peasants’ own systems of breeding,
population varietal selection and seed maintenance (Gol-
dringer et al. 2012; Riviere et al. 2013; Demeulenaere et al.
2017)." Through the RSP activities, individual knowledge
acquisition and re-creation were harnessed via collective
knowledge exchanges and familiarization with the prac-
tical experiences of other peasants in handling landraces
and ancient varieties, as well as restoring cultivated agro-
biodiversity. Through these seed activities, the importance
of the social practices of commoning as a way of living
and acting for the preservation of the commons becomes
clear (Bollier and Helfrich 2012). Table 1 summarizes the
various knowledge domains covered by the exchanges in
the peasant seed groups.

"' Demeulenaere et al. (2017) introduce the term “collaborative
breeding”, instead of “participatory breeding”, to better reflect the
equal position of the peasants and researchers.

Towards distributed and collaborative breeding
as a reflexive governance model

In opposition to the mainstream static and fixed vision of
seed conservation, a key principle structuring recent peas-
ant seed initiatives is that landraces and ancient varieties are
the result of a co-evolution among humans, plants and ter-
ritories. Whereas early core PWBG members were attracted
by the idea of dynamic seed management and on-farm con-
servation of landraces and ancient varieties as a strategy to
reintroduce crop genetic diversity in the fields, others also
rapidly engaged in innovative breeding strategies and con-
sidered “new” or “interesting” seed types, such as cross-
breeds, heterogeneous crop populations, “seed mixtures”,
or even foreign varieties (Riviere 2014). By doing so, they
also reasserted their status as “peasant-researchers”, equal-
izing their researcher position in the processes of breeding
and the co-creation of knowledge about seed management
and dynamic on-farm conservation of crop genetic diversity
(Demeulenaere 2014; Demeulenaere et al. 2017).

By acknowledging the central role of peasants as knowledge
holders and key actors in the dynamics of on-farm conser-
vation of agrobiodiversity, the PWBG proposed a shift from
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Table 2 Three main models of collective governance in the PWBG collective groups

Main orientation of the group Specialized conservation-propagation-oriented model of governance

Value-oriented model of governance

Model

Characteristic

Organizational characteristic
for each type

Core groups or individuals

More recent group member

Model 1 without facilitator

A distributed governance model
without a facilitator

Less formalized, stronger informal
coordination among peasants; no
compensation scheme

Syndicat de Touzelle, ARDEAR
Rhone Alpes

Triptoléme, Pétanielle, Limestere.

GAB Anjou, MSP 46,
ADEAR 32

Model 2 with a facilitator

A governance model with a facilita-
tor

More formalized rules, with a
facilitator and a compensation
scheme

Graines de Noé,
CETAB

ARDEAR Nord

Model 3 outsourcing

Governance by another organization
(co-op, national park, etc.)

Formalized rules and contracts with
a price system for derived final
products (flour, bread, etc.)

AgriBio 04,
GAB 65

Legend: The groups exclusively specializing in peasant seeds are in bold

traditional approaches to research on plants and seeds towards
more collaborative, dynamic and egalitarian approaches
(Enjalbert et al. 2011; Goldringer et al. 2012; Demeulenaere
2014). First, the PWBG was clearly oriented towards peasants’
problems, their shared values and their objectives in terms of
seed autonomy and seed adaptation to their terroir.'> By explic-
itly addressing the selection preferences and the experiential
and situated knowledge of peasants, in functional, experiential,
aesthetic or emotional dimensions, priority was clearly given to
a “demand-driven” process instead of the usual top-down and
“supply-driven” conventional breeding (Goldringer et al. 2012;
Riviere et al. 2013). Second, the researchers tried to position
themselves as facilitators, rather than imposing their own
vision, by easing access to the most recent scientific advances
in population genetics (Dawson et al. 2011; Goldringer et al.
2012; Riviere et al. 2013).

At a more fundamental level, the specific principles and
organization adopted by the PWBG and its collaboration with
the researchers lay the pioneering foundations for a possi-
ble scientific paradigm shift towards new forms of commu-
nity-based or ecosystem-based breeding in which priority is
given to the maintenance of the genetic heterogeneity of crop
populations instead of to the pursuit of varietal improvement
through the selection of specific genetic traits and the homog-
enization of varieties (Dawson et al. 2011; Riviere et al. 2013;
Demeulenaere et al. 2017). At the cutting edge, the collabo-
ration with geneticists favored the adoption of a science and
evidence-based approach, allowing peasants to visualize and
objectify their own breeding strategies. It also helped them to
identify and prevent possible cross-breeding with registered

12 For example, some peasants sought varieties that were resistant to
drought stress caused by dry climates and hot seasons and to lodging;
others looked for varieties with quality traits for baking and milling
purposes (nutritional and organoleptic qualities) or for cattle feeding
(high straw wheat).
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varieties, allowing them to prove they were not counterfeiting
or violating seed legislation (Goldringer et al. 2012).

A diversity of models of collective action
and self-governance

In this section, we analyze the specific models of collec-
tive action and collaborative seed governance adopted by
local peasant seed groups participating in the PWBG as they
influenced their capacity to develop their seed activities and
their sustainability over time.

Against institutional monocropping: an adaptation
to local peasant’s needs

Self-governance is often seen as highly desirable by network
participants because they retain full control over the network’s
direction and its political projects (Provan and Kenis 2007).
Since the start of the organization in 2003, two main types of
collective groups have been involved in the PWBG: (i) the
early core PWBG groups, who were mainly or exclusively
oriented towards the conservation and management of living
crop biodiversity and whose seed collections were considered
key assets that were often first created by a few enthusiastic
individual pioneers; and (ii) groups specializing in the provi-
sion of technical support for the promotion of organic agricul-
ture and alternative farming systems, also called ARDEAR
(in French), which stands for Regional Associations Promot-
ing Agricultural Employment in Rural Areas, or GAB (in
French), which stands for Groups for Organic Producers.'?

13 The list of collective groups involved in the PWBG, as well as
their characteristics, is summarized in Table 5 in the Annex, which
provides information about group size, date of creation, and number
of varieties handled.
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Table 3 The diversity of seed activities within peasant seed groups

Seed activities

Description

The search for ancient or
local landraces and ancient
varieties

On-farm (in situ) conservation

EX situ conservation

Seed breeding

Seed propagation

Seed
exchanges

Knowledge exchanges

The search for local landraces and ancient varieties is typically realized by centralized public conservatories or
genetic resource centers. However, local collective groups or individuals can also be involved in the distrib-
uted prospection of landraces or local varieties at the local level

On-farm (in situ) conservation of peasant seeds can be locally centralized in regional platforms or fully distrib-
uted and decentralized across different farms and locations

Ex situ conservation can be realized locally in cold rooms, refrigerators, freezers, and cupboards or it can be
decentralized in one specific or different places

Breeding activities can be either locally centralized through a regional platform or fully decentralized across
different farms to increase adaptation to different environmental conditions, soil and climate conditions and
farming practices

Generally, seed propagation is decentralized, as it is realized by peasants or other actors on farms or in fields
rather than through a unique platform

Seed exchanges can be locally centralized if they are the responsibility of collective groups or fully distributed,
and they can be decentralized if they are taking place directly between peasants or the members of an associa-
tion

Knowledge exchanges take different forms (technical support, advice, mutual aid, experience exchanges, train-
ings, meetings, conferences, open days, research projects, publications, etc.)

For the latter, seed activities are less central, but they usually
have access to more financial and human resources that are
not necessarily available to the other specialized seed groups.

Whereas some early PWBG groups remained primarily
interested in the dynamic in situ conservation of landraces
and ancient varieties and in the development of their own
co-evolving peasant seed collections (up to 300 varieties),
others prioritized the reinforcement of peasants’ autonomy
through new cross-breeding (Models 1 and 2 in Table 2).
Others were more interested in value creation through
derived products made popular by recent consumption
trends and the growing interest in on-farm cereal bread-
making (Model 3 in Table 2). The practical and day-to-day
organization of seed activities also varies across the PWBG
groups because of their different objectives and their specific
human and financial resources. A strong differentiating fac-
tor in their seed activities is the presence or absence of a
facilitator, who can be either paid staff (the most common
arrangement) or a peasant volunteer. These differences are
summarized in Table 2, in which three collective models of
seed governance are differentiated: Model 2 with a facilita-
tor, Model 1 without a facilitator and Model 3 with a value-
oriented approach through derived products.

The importance for the PWBG of stimulating interper-
sonal seed and knowledge exchanges as social practices of
commoning is reflected in the priority given by the organi-
zation to annual or semiannual “open days”, which allow
individual peasants to meet and participate in different seed

activities. It is also reflected in the use of the term “peasant
seed house” (PSHs) by some groups to describe their seed
activities; this concept was first developed by the political
movement Via Campesina in Brazil (Lewrouw et al. 2014). 14
To attract more members and supporters to their cause, most
groups favored an inclusive approach to membership and
ethical values based on respect and mutual trust, solidarity,
transparency and reciprocity (Lewrouw et al. 2014). Since
the organization’s creation in 2006, the governance of the
PWBG has remained relatively informal thanks to the dedi-
cated RSP facilitators. Other activities include training days
with, scientific and technical presentations by other peasants,
researchers or engineers, the diffusion of newsletters about
experiments, the attributes of population varieties and pub-
lications on the websites of the PWBG groups. '

14 Inspired by the Brazilian concept of “casas de sementes criollas”,
or in Columbia, “casas communautarias de semillas”, the term PSHs
expresses the relational and stewardship dimensions of seed activi-
ties (Lewrouw et al. 2014). More recently, the term “community seed
bank” (CSB) has been introduced (Koller et al. 2018).

15 In addition, the RSP also developed a collaborative and interactive
web platform called “Spicilege” (http://www.spicilege.org) on culti-
vated agrobiodiversity and ancient varieties non-covered by the Pro-
prietary Varieties Certificate (PVC). See also Collectif (2015) and the
book prepared by Groupe Blé Ardear and Brier (2019) for a historical
survey of local small grains cereals landraces and ancient varieties in
France.

@ Springer


http://www.spicilege.org

A. Mazé et al.

Table 4 Typology and gradient of peasant involvement in seed groups

Degree of involvement Types of members

Types of activities within the seed group

Number of individuals

Core individual peasants

Users of peasant seeds

Follow-up individual members

Supporters of the association

Informal network

Involved in the main and collective seed management activi-
ties of the association: selection work (with the association
or with the national group), conservation, experimentation,
etc. Driving members of the peasant seed activities.

Those who experiment on, produce and/or transform peasant
seeds. They may be members of an MSP or participate
indirectly in the association (by providing land or plots for
trials and assistance on harvest days) but less regularly than
the core group.

Those who participate in meetings, events, and dissemination
lists; they are interested but not involved in the activities.

Members that support the values and ideas of the association

People outside the group with whom group members
exchange knowledge, experiences or even seeds to show-
case the work done by the association

Beyond seed exchanges: the role of knowledge
co-creation and dissemination

In the literature, a growing number of studies are assessing
the role of seed exchanges and their effect on the mainte-
nance or not of cultivated agrobiodiversity (Thomas et al.
2011). Our analysis showed that the seed activities in the
PWBG are not restricted to seed exchanges but include many
other activities, such as seed prospection, in situ and ex situ
conservation, selection, propagation, experimentation, and
knowledge dissemination (Table 3). More importantly, this
diversity of seed activities is a key dimension explaining
the horizontality and the differentiated positions of the dif-
ferent PWBG groups in terms of building specific fields of
expertise and know-how in handling landraces and ancient
varieties, their specific cultural and aesthetic preferences,
and their local environmental context and specific end uses
(animal feeding, specialty bread and transformation) (Mazé
et al. 2021).

The creation and accumulation of knowledge is inher-
ently imperfect, complex and path dependent, resulting
in persistent heterogeneity among the local seed groups
participating in the PWBG (Mazé et al. 2021). Accord-
ing to our interviews, in most PWBG groups, their key
seed activities are handled by a core group of more expe-
rienced peasants (1 to 50 for the larger groups), whereas
seed exchanges involve a larger number of peasants. Table 4
provides an overview of how the participation and involve-
ment of individual peasants in collective seed activities is
differentiated depending on the level of knowledge and time
availability. The IAD/SES framework defines the “bound-
ary rules” for how participants self-select themselves or
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are chosen, depending on their personal interest or time
availability, and the “scope or choice rules” governing how
allowable actions are defined among participants (Ostrom
2011; see Fig. 3). Conducting breeding activities remains a
time-consuming activity for many peasants. Hence, while
some are passionately and heavily involved in developing
new population varieties, others opt for a less time-intensive
evolutionary approach to the breeding of peasant (popula-
tion) varieties and the maintenance of heterogeneous crop
populations.

In most local seed groups, a period of two years is
required for new members to move from participating in
seed exchanges and experimenting to being involved in
the breeding and multiplication of seed collections. Dur-
ing this time period, new peasants learn the rules and
procedures to follow and gain technical knowledge and
understanding of seed activities. This indicates the impor-
tance within the PWBG of building shared social norms
of cooperation and reciprocity among members (Ostrom
2000).'6 In the interviews, maintaining and developing
informal social links among the peasants was perceived
by the PWBG groups as crucial for raising awareness,

16 Throughout the training sessions, the groups pay specific attention
to the creation of a collective awareness and consciousness among
their members of the existing legal rules and to ensuring compliance
with the group’s rules and ethics. If evidence is found that individu-
als or groups are not in alignment with these ethics, they could be
expelled. When a new peasant becomes involved, the sponsorship
of another long-standing member is recommended, as are attending
group meetings and becoming familiarized with the charter and the
group rules. In addition, a field visit to the new member’s farm is
made to assess its specific environment.
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Fig.4 Governance model 1 without a facilitator: Pétanielle (Model 1)

facilitating knowledge transmission, and stimulating a
personal logic of “learning-by-doing and experimenting”
in order to recreate a shared common knowledge about
landraces and ancient varieties, as well as about cultivated
agrobiodiversity.

Comparing two seed governance models:
Pétanielle and Graine de Noé

In this section, we analyze in more detail the specific rule
configurations and the materiality of organizing seed activi-
ties in two core PWBG groups, Pétanielle and Graines de
Noé, which have considerable experience and knowledge
with respect to the handling of landraces and ancient varie-
ties. We then discuss the hybridization of governance rules
in other groups and the tradeoffs they face in the context of
limited financial and human resources.

A distributed seed governance model
without a facilitator (Model 1)

We start with model 1, adopted by Pétanielle, an early and
core PWBG member group located in southwestern France
and specializing in small grain cereals. Pétanielle has more
than 180 individual peasant members. Its seed activities are
carried out in a highly decentralized and distributed mode
with no centralized physical seed platform and no facilitator.

collection (1 variety x 3
gardeners), Pre-propagation

v

This group engages in all the core seed activities, including
seed prospection, conservation, selection and multiplica-
tion.!” When seeds are exchanged, the conventional agree-
ment implemented by the group stipulates that a portion of
the crop harvest equal to what was initially donated must be
given to another peasant during the annual collective harvest
day, which everyone attends (Fig. 4). A mandatory “return
clause” is also applied to maintain the circulation of seeds
within the collective group. This requirement highlights
the centrality of time through the group’s annual meeting
for seed and knowledge exchange but a lack of centrality in
terms of space. All seed and knowledge exchanges are based
on shared norms of trust and mutual reciprocity.

This annual open harvest day plays a key role as a seed
exchange platform where seed quality can be controlled
(thus complying with legislation) and information is pro-
vided to the peasants about the seeds, their performance, and
their specific attributes, depending on the environment and
the peasants’ objectives. The harvest days also involve con-
necting with people, creating interpersonal links and mutual
knowledge and providing technical support and advice when
needed. Seeds are exchanged in lots/batches of 50 kg. This
procedure allows for the rotation of seeds of the same vari-
ety within the region (among different people who have the
same variety), thus increasing the adaptation potential of the
seed to various local environments. When involved in the
breeding program, the peasants commit to devoting half a
hectare to propagation and experimentation. The collective
and operational rules stipulate that the peasants must follow

17 The formal administrative documentation adopted includes mem-
bership forms for regular members as well as specific multiplication/
propagation conventions but does not include a compensation clause
(no flat rate or fees), as all members are unpaid volunteers.
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the cultivation recommendations and harvesting protocol
and that they must cultivate a variety for 3 years with a tech-
nical follow-up and data reporting (regarding yields, plant
growth, soil and climate data, and farming practices). This
procedure is central to creating a shared collective experi-
ence and knowledge of the behavior of plants, particularly
with regard to specific environmental contexts and farming
practices.

Another rule that is important for maintaining shared
knowledge about seed collection and varieties is the desig-
nation of a focal point among the peasants for each variety
through the establishment of a “seed stewardship program”.
This program gives an added sense of stewardship to the
self-selected peasants and allows for decentralized follow-up
and assistance and more widely distributed work. Finally,
the management of a “stationary” collection (not divided)
remains partially centralized and moves as a whole in time
and space. Within the divided collection, the association
keeps three security stocks (in three different places) per
variety (prepropagation) and then makes a larger quantity
available to the peasants. This decentralized governance
model thus defines a new set of rules governing all seed
activities that includes both ex situ and in situ conservation,
breeding, prorogation and seed exchanges.

A locally centralized seed governance model
with a facilitator (Model 2)

The second governance model analyzed here is the one
adopted by Graines de Noé, located in Burgundy. This group
also specializes in small grain cereals and operates with the
support of a paid staff member (or sometimes an intern or
volunteer) who centralizes all the seed flows among nearly
150 individual peasants. This group includes more formal-
ized rules and documentation for the organization of seed
exchanges.'® The facilitator plays a key role in connecting
the peasants and in the day-to-day management of the seed
exchanges and knowledge transmission. This locally central-
ized governance model involves (i) more formalized rules
and conventions; (ii) a regional and centralized platform for
seed conservation and multiplication (with a capacity of 150
plots) and a centralized information and data management
system managed by the facilitator in accordance with the
generic PWBG default guidelines defined at the national
level; (iii) the mandatory centralization of seed exchange
through the association, which provides sanitary protections

'8 The formal documentation includes formal membership forms
(including a fixed annual membership fee), acceptance of the internal
regulations and charter, and written conventions for the provision of
land plots for seed conservation and multiplication (including techni-
cal specifications to be applied by the peasant), in addition to a con-
vention for technical support.
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to prevent wheat bunt as specified by the legislation; and (iv)
technical follow-up of seed exchanges through the redistri-
bution of seed based on peasant’s demands and on principles
of equity.

A number of seed activities, such as on-farm conserva-
tion, selection and propagation, are distributed among a core
group of approximately 50 peasants. The involvement of
new individual peasants is progressive, giving them time
to learn about the association and its collective and opera-
tional rules. Participation in collective threshing/harvesting
meetings is highly recommended. Only after the first year
can motivated peasants become further involved in more
complex field experimentation, which entails access to larger
seed quantities. This two-step involvement procedure allows
the peasants to acquire progressive knowledge about seed
activities and provides useful feedback to the group. It also
highlights the importance of building trusting relationships
while avoiding the misuse of varieties or risks (such as not
obtaining a harvest, diseases and insects) related to the lack
of knowledge and technical mastery of the different seed
varieties and their specific attributes.

Another key principle defined by the group members
themselves was promoting the exchange of small quantities
for the first exchanges of seeds, as authorized by the law
and as a means to foster the genetic diversity of landrace
varieties (Lewrouw et al. 2014). In this case, seeds were
exchanged in small samples: from 20 to 200 g for conserva-
tion varieties and a maximum of 100 g for the first exchange,
limited to 20 varieties in the first year. Peasants are under an
obligation to return part of the harvest to the group, although
this obligation is not enforced and relies on the goodwill of
the peasants. According to our interviews, the absence of
formal monitoring is not perceived as problematic, as the
group relies on principles of trust, reciprocity and solidar-
ity between the peasants. As part of the group’s develop-
ment strategy, a “participatory funding scheme” was also
established to financially support the peasants involved in
its conservation and propagation activities, as well as for the
provision of technical support and to compensate peasants
for the time that they spent on the group. Figure 5 summa-
rizes the main stages and overall organization of this group.

The hybridization of the governance models
and their tradeoffs

The two specific governance models adopted by Pétanielle
and Graines de Noé, were chosen for analysis because they
represent two archetypes that are used as benchmarks by
the other PWBG groups when designing their own rules.
In reality, these two models are not mutually exclusive,
as similar rules can be found in each model. New PWBG
groups tend to adopt some of the formal aspects of Model
2, but Model 1, with its highly decentralized and distributed
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Fig.5 Seed governance activities by Graine de Noé (Model 2 with a facilitator)

governance, is essential for certain seed activities, such as
in situ conservation, propagation and breeding,'” as well as
for promoting a collaborative and inclusive approach based
on strong ethical values and principles of knowledge sharing
and horizontality among participants that is at the core of the
social practices of seed commoning.

Nevertheless, the rapid growth of the PWBG and the
increase of participants created their own challenges for the
group’s long-term dynamics and sustainability. The group
has grown from a single peasant in 2006 to 15 in 2008, 23 in
2009, 43 in 2014, 75 in 2015 and 87 in 2017. In the face of
this rapid increase in network size and participants, a major
challenge is the risk of reproducing the vertical labor divi-
sion and specialization observed in the seed industry (Provan
and Kenis 2007; Demeulenaere et al. 2017). Maintaining the
involvement and intrinsic motivation of all individual peas-
ants participating in the PWBG is also another permanent
challenge due to the added workload and data management
that participation in PWBG activities entail. As in many
small groups working with volunteers, there is a tension
between maintaining network effectiveness by reducing
coordination costs and including all interested individuals
(Mazé et al. 2021).

19 Here, the notion of a local or regional “platform” does not nec-
essarily refer to a centralized place, as these platforms can take the
form of distributed land plots managed by different peasants in each
association.

In 2016, the PWBG adopted more formalized rules by
establishing common baseline and technical guidelines for
the management of seeds® with the aim of facilitating
the transmission of operational knowledge to new seed
groups by reducing initial learning costs and possible
improper seed management. It also aimed to facilitate the
comparison of trial results among the different groups and
across different contexts (Riviere et al. 2013). In addi-
tion, to help the PWBG groups track their seed collec-
tions, a database and a web application called SHINeMaS
(Seeds History and Network Management System) were
developed by the research team for the management of
the history and the descent/filiation of seed lots for each
peasant, as well as information such as phenotyping, envi-
ronmental characteristics and cultural practices (Riviere
2014; Demeulenaere et al. 2017; De Oliveira et al. 2020).
As the database was designed for research purposes only,
access is restricted to the PWBG groups that are collect-
ing and entering their information. Its use remains highly
complex and has given rise to unresolved debates within
the PWBG, as these hyper technologies require the medi-
ation of and co-construction with researchers, possibly

20 The guidelines are optional, but at the time of the survey, they had
been adopted by all the groups except two: Agri Bio 04 and MSP 46.
They include information and recommendations on the experimental
settings and analytical tools to be used to facilitate the data treatment
and comparison, seed access, withdrawal and rights to use the seeds,
and data management (Riviére et al. 2013).
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contravening the desire of peasants to reclaim their auton-
omy. Nevertheless, the capacity of the PWBG to develop
new forms of collaboration and alliance with researchers,
as advocated by the manifesto for a slow science (Stengers
2018), has been a key element in the dynamics of collec-
tive learning within the PWBG and in the restoration of a
shared collective and common knowledge of ancient and
new population varieties.

Discussion and conclusion

This article has important implications for policy mak-
ing and rethinking agrobiodiversity governance within
European agricultural landscapes (Pimbert 2011; Velten
et al. 2018).21 In the recent literature, the main focus
has often been on how seed exchanges maintain genetic
diversity in plant populations and the role of key indi-
viduals with strong social capital in these exchanges
(Thomas et al. 2011; Pautasso et al. 2013). Our study
adds to this emerging literature in European countries
on peasant seed communities by analyzing self-govern-
ance under less favorable conditions than those found in
small, homogeneous communities whose right to self-
govern is recognized by outside authorities (Wirz et al.
2017; Koller et al. 2018).

Our study also proposed moving beyond a number of
criticisms and misconceptions of Ostrom’s (1990) analysis
of the commons and its excludability/rivalry classification
(Sarker and Blomquist 2019) that have fueled debates with
promoters of the more inclusive and participatory approach
of “commoning” defined as way of living and acting with
the commons (Linebaugh 2008; Bollier and Helfrich 2012;
Euler 2018). Our study suggests that knowing and being are
also key dimensions of living and acting with the commons
(Singh 2017; Nightingale 2019). In their works, Hess and

21 Recent adjustments by the 2016 French seed law n°2016-1087
of 8 August 2016 on “the reconquest of biodiversity”, as well as
the new EU regulation (R(CE) 848/2018) authorizing the market-
ing of organic heterogeneous material and organic variety suitable
for organic production after 2022, provide more leeway for peasant
seed activities. Remaining regulatory shackles deal with seed quality
standards and seed certification processes (Wattnem 2016).
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Ostrom (2007) acknowledged the need for a more inclu-
sive approach to the study of knowledge commons in which
knowledge is not viewed as a finite pool of resources but
as an ongoing collective process of joint knowledge co-
creation and innovation. Our purpose was also to advance
knowledge accumulation about seed governance by using
the TAD/SES classificatory system (Ostrom and Basurto
2011; Ostrom 2014).

Our results especially show that the reappropriation by
French peasants of landraces and ancient varieties is not
just a matter of the “re-skilling” of peasants, as suggested
by Gilbert (2013), but requires a broader collective and
empowering approach for the recreation of a shared knowl-
edge base and competences in seed handling and breeding
by the peasants. In the face of growing criticisms of the
linear, top-down model of technology transfer in agriculture,
the scientifically grounded approach adopted by the RSP
highlights the possibility of a more radical reorientation of
current breeding systems to give more space to alternative
models of grassroots and frugal innovation prioritizing peas-
ant-led collaborative approaches to on-farm agrobiodiversity
restoration. By presenting the diversity of seed practices and
their models of collective action, our study provides a dif-
ferent perspective on local peasant seed groups and the roles
of knowledge co-creation and dissemination in collaborative
and scientifically grounded breeding to restore and maintain
crop genetic agrobiodiversity in European landscapes.
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Appendix

See Table 5.

Table 5 Main attributes of local groups involved in the PWBG

Group’s names (acro-  Region Year of initial Nb individual mem-  Specialisation Nb cereal varieties
nym) PWBG member- bers collection
ship
1 ARDEAR Rhone Alpes 2004 40 farms SP Corn, cereals and for- 300
Rhone Alpes age species
(AD R-A)
2 Graines de Noé Burgundy 2009 150 Cereals 200
(GdN)
3 CETAB Occitanie, 2005 50 Cereals 200
(CTB) South west
4 ARDEAR Centre Loire Vallée, Centre 2012 Departmental struc- Corn, cereals, sun- -
(AD ©) tures. flower and forage
species
5 ARDEAR Nord Northern France 2012 50 Cereals 50
(AD N)
6 Pétanielle Occitanie, 2011 180 Cereals 90
(Ptn) SouthWest
7 Limestere Belgium 2014 100 Cereals 250
(LM)
8 GAB 65 Occitanie South West  2009/2013 21 Cereals 50
(G65)
9 MSP46 Occitanie 2014 40 Corn, vegetables 0
SouthWest
10 AgriBio 04 South East 2003/2017 5 peasants SP SP: Wheat 1
(AB04)
11 GAB Anjou Loire Vallée 2004 15 Wheat, sunflower, Collection of Trp
(Ganj) corn and vegetables
12 ADEAR 32 Occitanie 2013 15 Vegetables 200 (vegetables/cere-
(C32) als)
13 Syndicat de promotion South East 2005 80 Cereals 13
de Touzelle Provence
(SPT)
14 Triptoleme Loive Vallée 2006 80 Cereals 300
(Trp)
15 Individual peasant Ile de France 2003 1-10 Wheat 80
(BV) Paris’ area
16  Individual peasant Auvergne 2007 1 Cereals, corn, sun- -
JSG) flower
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