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Abstract

Core sustainability issues concerning the governance of seeds revolve around knowledge aspects, such as intellectual property
rights over genetic information or the role of traditional knowledge in plant breeding, seed production and seed use. While
the importance of knowledge management for efficient and equitable seed governance has been emphasized in the scientific
discourse on Seed Commons, knowledge aspects have not yet been comprehensively studied. With this paper, we aim to (i)
to analyze the governance of knowledge aspects in both global and local/regional Seed Commons, (ii) to highlight discon-
nections in knowledge governance between the local Seed Commons and global governance of plant genetic resources, and
(iii) to investigate the contribution of knowledge commoning to environmentally sustainable and culturally adapted food
systems. For this purpose, we will analyze knowledge governance by the International Seed Treaty ITPGRFA) and by two
local Seed Commons, a Philippine farmer-led network and a German organic-breeding association. We take the analytical
lens of commoning, focusing on social practices rather than specific resources. The main challenges include finding institu-
tional arrangements, which fruitfully integrate aspects from both traditional and scientific knowledge systems, taking into
account the complex interrelation between knowledge-related, material and cultural aspects of seeds.

Keywords Seed commons - Knowledge governance - Case studies - Plant genetic resources for food and agriculture -
Commoning

Introduction

Seeds inevitably combine material and immaterial aspects,
such as knowledge and culture (Frison 2016, 2018; Dedeur-
waerdere 2012; Halewood 2013). Knowledge aspects — spe-
cifically local and practical knowledge held by communi-
ties — have always played a major role in the management
of seeds (Demeulenaere 2005, 2014; Girard 2018). Core
sustainability issues concerning the governance of seeds,
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including agrobiodiversity conservation and food sover-
eignty, revolve around knowledge aspects, such as intellec-
tual property rights over genetic information (Frison 2018)
or the role of traditional knowledge in plant breeding, seed
production and seed use.

Variety development and maintenance by farmers depend
on the preservation, sharing and intergenerational transmis-
sion of traditional local knowledge, mostly in institutional
arrangements called “Seed Commons” (Sievers-Glotzbach
et al. 2020). Seed Commons describe institutions based on
common ownership and forms of collective management
in plant breeding and seed production, where a community
conducts the handling, growing, breeding, and sharing in a
needs-oriented and self-organized way.! While the impor-
tance of knowledge management for efficient and equita-
ble seed governance has been emphasized in the scientific
! Seed Commons arrangements at local and regional scales are
characterized by four core criteria: (1) collective responsibility for
the protection, provision and development of seeds and crop diver-
sity, (2) protection from private enclosure, (3) collective, polycentric
management, and (4) sharing of formal and practical knowledge. For

a detailed description and conceptualization see Sievers-Glotzbach
et al. (2020).
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discourse on Seed Commons, knowledge aspects have not
yet been comprehensively studied. Moreover, some types
of knowledge appear to be neglected in international seed
governance: There is a strong focus on codified, decontex-
tualized knowledge (such as knowledge connected to ex situ
collections) compared to the knowledge embedded in seed-
related practices of communities (such as practical breeding
skills) (Dutfield 2018; Girard 2018; Louafi and Manzella
2018). This development will likely be further strengthened
by current technological developments involving digital
sequence information that allows immaterial aspects (genetic
codes) to be isolated from their material sources (seeds) and
cultural backgrounds. The goals of the paper are thus (i) to
analyze the governance of knowledge aspects in both global
and local/regional Seed Commons, (ii) to highlight discon-
nections in knowledge governance between the local Seed
Commons and global governance of plant genetic resources,
and (iii) to investigate the contribution of knowledge com-
moning to environmentally sustainable and culturally
adapted food systems.

For this purpose, we will first describe how knowledge
aspects are considered in the international Seed Commons
regime, specifically by the International Treaty on Plant
Genetic Resources for Food and Agriculture, and point to
strengths and weaknesses of its knowledge governance in
promoting food sovereignty” and agrobiodiversity conserva-
tion. We will then analyze knowledge governance aspects
of two local Seed Commons, which reflect the diversity of
Seed Commons arrangements in practice. These are the
Philippine farmer-led network MASIPAG and the German
organic breeding organization Kultursaat e.V. We take the
lens of “commoning” (Euler 2018), focusing on social prac-
tices rather than specific resources — thereby doing justice to
both the material and immaterial nature of seeds. We adapt
and apply the commons conceptualization by Kostakis and
Bauwens (2014) as an analytical framework to analyze and
compare the knowledge commoning aspects of the two local
Seed Commons. Connecting the findings on knowledge gov-
ernance in global and local Seed Commons, we show that
knowledge governance by the Seed Treaty only partially pro-
motes the functioning of local Seed Commons. The main
challenges for effective knowledge governance in both local
and global Seed Commons are finding institutional arrange-
ments, which fruitfully integrate aspects from both tradi-
tional and scientific knowledge systems, taking into account

2 Food sovereignty is a multi-dimensional concept that centers on the
self-determination in food production of farming communities, and
includes the social control of agricultural means for production, like
land, water and seeds (Edelman 2014; Patel 2009).
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the complex interrelation between the knowledge-related,
material and cultural aspects of seeds.

Theoretical background

The following section describes the relevant theoretical con-
cepts drawn upon in this paper. First, we delineate the his-
torical development and conceptions of commons. Second,
we examine the conceptual distinction made in commons
studies to investigate material resources (mainly natural
resources) and immaterial resources (mainly knowledge).
Third, we define Seed Commons and discuss the implica-
tions of the material-immaterial divide for their study.

Historical development of commons
conceptualizations

Both the commons themselves and the conceptions used to
describe them have been and remain contested. In the Roman
Empire four basic types of property were distinguished: res
privatae refers to things that were privately held, res pub-
licae to things that were held by the public, meaning the
state, res nullis are things held by nobody, and res communes
are those things that are shared and cared for by everybody.
Current commons conceptualizations stand in the tradition
of this last category.

In academia, especially economics, an understanding of
commons as open-access goods, unregulated and free to
be used by everybody, became mainstream with Hardin’s
(1968) “tragedy of the commons”. The biologist argued that
a pasture held in common would inevitably be over-used
because each herder has an incentive to put additional cattle
on the pasture. The political scientist and institutional econo-
mist Elinor Ostrom (1990), who showed that resource users
can and do talk to each other and negotiate rules, which
allows them to come to long-term sustainable solutions, later
rejected this understanding. Ostrom and colleagues focused
on the management of natural resources, especially fishery,
forestry, irrigation systems, water management and animal
husbandry (van Laerhoven and Ostrom 2007; Ostrom 1990,
2009). Ostrom (2010) understood commons as related to
common-pool resources: those resources that are character-
ized by a high degree of subtractability (using the resource
reduces its availability to others) and a low degree of exclud-
ability (it is hard to exclude others from using the resource).
Helfrich (2012) who claims that commons “are created”
and do not “simply exist” criticizes this (p. 61). According
to this approach, defining commons as goods with certain
characteristics (subtractability and excludability) is a false
naturalism since what makes something a commons are the
social relations rather than the inherent characteristics of the
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good in question (Euler 201 8).3 For example, the very same
water can be used in common, or bottled and sold.

We follow this “practice turn” (Euler et al. 2020) and
consider commons as “the social form of (tangible and/
or intangible) matter that is determined by commoning”
(Euler 2018 12).% In this view, commons are arrangements
of resources or goods that are created and used on the one
hand and of specific social processes called ‘commoning’
on the other hand. Commoning describes social practices
of production, usage, care, and administration. They nor-
mally occur in user or producer communities (understood
in a wide and potentially fluid way) and in many cases they
include a high degree of mutual support and cooperation
among peers. Euler (2018) defines commoning as “voluntary
and inclusively self-organized activities and mediation of
peers who aim at satisfying needs” (p. 15). This conceptu-
alization includes the possibility to analyze social practices
on a continuous scale (the social practices in question can
be commoning to a greater or lesser extent). Additionally, it
includes both empirical and normative (or utopian) consid-
erations in the sense that commoning is argued to be only
commoning “to full extent” (Euler 2018, 15) in a commons-
society. Finally, the concept of commoning highlights the
centrality of social functions, such as democratic partici-
pation and autonomy (Euler 2018; Miiller 2012; Vivero-
Pol 2017a, b), and has been described as a “political tool
and horizon” (Vivero-Pol et al. 2018, p. 8) for orientation
towards a social-ecological transformation (Helfrich and
Bollier 2019; Nightingale 2019; Sato and Alarcén 2019;
Tummers and MacGregor 2019).

Beyond the conceptual dichotomy
between the material and immaterial in commons
studies

The work by Elinor Ostrom (1990) points to the importance
of knowledge aspects in Natural Resource Commons, such
as the relevance of local knowledge for creating collective-
choice arrangements that match local conditions (Ostrom
2009; Cox et al. 2010). However, material and knowledge
aspects are mostly considered separately in commons
studies. A distinct research field with specific conceptual
frameworks on the governance of Knowledge Commons has
emerged alongside the study of Natural Resource Commons
(Frischmann et al. 2014; Hess and Ostrom 2003; Hess 2012).

3 Also Buchanan (1965) and Engel (2002) argue that the degree of
excludability of a good is not solely determined by the physical attrib-
utes of the good, but varies depending on technical and social circum-
stances (see also Kliem and Tschersich 2017).

* In this sense, everything could be a commons: gardens, elderly care
facilities, radio frequencies, transport infrastructures, high-tech facto-
ries, songs, seeds, knowledge, etc.

According to Frischmann et al. (2014), Knowledge Com-
mons refer to the “institutionalized community governance
of the sharing and, in some cases, creation, of information,
science, knowledge, data, and other types of intellectual and
cultural resources” (p. 3). Examples include the internet,
open-source software and Wikipedia, but also earlier, non-
digital information such as fairy tales and lullabies. From
a conceptual perspective, a major reason for the separation
between the material and the immaterial is that knowledge
is fundamentally different from natural resources regarding
its resource characteristics (Hess and Ostrom 2007; Cole
2014, 5): Knowledge has been discussed to be largely non-
subtractive in use, whereas many natural resources are char-
acterized by high subtractability. Furthermore, Knowledge
Commons give greater consideration to processes of col-
lective creation. Hence, distinct collective action problems
have been identified in the case of Knowledge Commons,
such as the “public-good dilemma” (Heller 1998) and the
“tragedy of the anti-commons” (Heller 1998; also Hess and
Ostrom 2007), resulting in an underprovision of knowledge
(products).

Hess and Ostrom (2007, 12) cite historical reasons for the
fact that “most of the interdisciplinary work on the Knowl-
edge Commons to date is not an outgrowth of the Natural
Resource Commons literature”. Firstly, Knowledge Com-
mons have been embedded in the narrative of the “second
enclosure movement” (Boyle 2003): the enclosure of the
‘intangible commons of the mind’ that followed the his-
torical enclosure of collectively managed natural resource
systems. Secondly, Knowledge Commons have featured
in discussions on openness, inclusiveness and democratic
processes, such as the town commons in the United States,
which are shared spaces allowing free speech (Hess and
Ostrom 2007, 12). This was accompanied by different views
on open access: Boyle (2003), in his work on the public
domain, and Benkler (2003; 2006), in his early scientific
writings on “commons-based production”, argued in favor
of open, ungoverned access to knowledge, whereas Ostrom
(1990) studied common-property institutions for a success-
fully regulated access to goods and resources.

Seed Commons

Commons approaches have also been analyzed with regard
to the management of seeds and the breeding of new varie-
ties. At the global scale, the collective management of Plant
Genetic Resources for Food and Agriculture (PGRFA) in
the context of the International Treaty on Plant Genetic
Resources for Food and Agriculture (hereafter the Seed
Treaty) has been conceptualized as a Global Commons
(Frison 2016, 2018; Dedeurwaerdere 2012; Halewood
2013). Moreover, Seed Commons can take the form of tra-
ditional seed systems, such as seed saving and seed exchange
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networks, or of more recent organizational arrangements,
such as initiatives to conserve landraces or other plant
genetic resources, and to develop new, adapted varieties
for organic plant breeding (Osman and Chable 2009). In
light of the commons theory developed in the “Historical
development of commons conceptualizations” Section,
(local and regional) Seed Commons are commoning-based
arrangements centered on seeds, where a community con-
ducts de facto handling, growing, breeding, and sharing
(Sievers-Glotzbach et al. 2020). Local Seed Commons face
the problem of integration into public policies and seed leg-
islation, both at local/regional, national and international
levels (Coomes et al. 2015; Chable et al. 2020; Demeule-
naere 2014).

Both knowledge embedded in seeds (i.e. the genetic code)
and knowledge connected to handling seeds (practical local
and abstract codified knowledge) are relevant when design-
ing Seed Commons arrangements. Seed Commons are thus
‘Hybrid Commons’ (Wolter and Sievers-Glotzbach 2019),
combining elements of both Natural Resource Commons,
Knowledge Commons and commoning (Sievers-Glotzbach
et al. 2020).

Knowledge governance in seed commons:
the international Seed Treaty

In the following, we will contrast how knowledge is gov-
erned in local and global Seed Commons. For this purpose,
we will first give an overview of how knowledge is gov-
erned in the Seed Treaty as a global Seed Commons, with
regard to three levels of Commons, in particular its institu-
tional structure, the involved community and the governed
resource (with a focus on knowledge) (Section Knowledge
governance in Seed Commons: the international Seed
Treaty). We will reflect on the strengths and shortcomings
of the Seed Treaty with regard to how its governance of
knowledge contributes to environmentally sustainable and
culturally adapted food systems. On this basis, we then focus
on two local case studies as alternative ways of managing
knowledge governance in local and regional Seed Com-
mons (Section Knowledge governance by two local Seed
Commons). We emphasize the central role of commoning
in these local and regional Seed Commons, by integrating
commoning as a central aspect in our analytical framework
(see Section Methodology).

To gain a more detailed understanding of knowledge gov-
ernance in global and local Seed Commons, it is helpful to
distinguish between traditional agroecological and scientific
knowledge. According to Calvet-Mir et al. (2018, 3214),
traditional agroecological knowledge (TAeK) “refers to
the cumulative and evolving body of knowledge, practices,
beliefs, institutions, and worldviews about the relationships
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between a society or cultural group and their agroecosys-
tems”. TAeK therefore includes practices, knowledge and
beliefs pertaining to the handling of seeds. Such knowledge
systems have been contrasted with Western scientific (eco-
logical) knowledge systems (Berkes et al. 2000; Rathwell
et al. 2015) even though no clear line can be drawn between
the two (see e.g. Agrawal 1995; Weiss et al. 2013). The
difference lies in the abstract character and mobility (not
embedded in a particular community and local context) of
scientific knowledge as well as the assumption of a subject/
object dichotomy (Banuri et al. 1993; Berkes et al. 2000;
Mazé et al. 2020).

The following analysis of knowledge governance in the
context of the Seed Treaty is based on working documents
from the Treaty Secretariat, reports and resolutions of the
Governing Body of the Treaty, active participation in the
negotiation process (either as negotiator or as observer)
since 2004 and five open-ended interviews with members
of the Ad Hoc Technical Expert Group on Farmers’ Rights
(AHTEG-FR) during its second meeting.

The institutional structure of the Seed Treaty

The Seed Treaty aims at “the conservation and sustainable
use of plant genetic resources for food and agriculture and
the fair and equitable sharing of the benefits arising out of
their use” [hereafter ABS, i.e. access and benefit-sharing]
(Treaty Article 1.1). To further these aims, it stipulates rules
for the management of seeds on a global scale. The Treaty
became operational in the years 2010-2011, once its main
tools and mechanisms had been developed and adopted by its
Governing Body. To date, there are 146 contracting parties.

To implement the conservation, sustainable use and ABS
objectives, several tools and instruments were designed: The
Standard Material Transfer Agreement (SMTA) and the
Benefit-Sharing Fund (BSF) are the main operationalizing
tools of the Multilateral System of Access and Benefit-shar-
ing (MLS). In addition, a range of other instruments such
as a Compliance Committee, a funding strategy, a Third-
Party Beneficiary clause and a Global Information System
(GLIS) were developed for the implementation of the Treaty,
including the obligations deriving from the MLS. For this
analysis, the focus will be on the Treaty’s knowledge gov-
ernance in form of the MLS and the related benefit sharing
measures.’ The MLS (Treaty Articles 10 to 13) functions
as a virtual common basket of “seeds”.® where “recipients”

3 For further development on the governance of the whole Treaty, see
Frison 2016 and 2018.

6 Seeds here represent the accessions held in genebanks by all Treaty
contracting parties, including the information related to the acces-
sions.
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(researchers, breeders, farmers) may access PGRFA from
“providers” (generally national or international genebanks),
using a standard contract (the SMTA) which stipulates spe-
cific conditions for access.

Community: MLS stakeholders and their positions

The Seed Treaty’s global Seed Commons community com-
prises states, national (whether public and private) and
international genebanks, and research institutions (e.g. the
Consultative Group for International Agricultural Research
(CGIAR)), farmers’ communities, commercial actors (the
seed industry and breeders), as well as non-profit actors
(NGOs). However, the primary direct users of the MLS (as
providers or recipients of PGRFA) are researchers, breeders
and genebanks (Treaty Article 12.3(a)), all of which mainly
focus on scientific knowledge.

MLS stakeholders hold heterogeneous positions regard-
ing intellectual property rights (IPRs), conservation strate-
gies, the main technology they apply or their preferred seed
exchange networks. Farmers focus on in situ conservation,
informal seed networks and the recognition of Farmers’
Rights, while the seed industry concentrates on ex situ
conservation, strong IPRs, and plays a key role in formal
commercial seed markets. These discrepancies explain the
ongoing difficulties in reaching the Seed Treaty’s objectives
in a swift and collaborative way.

The exchange of seeds takes place through the SMTA, a
standard contract defining specific and identical conditions
of access and use for all users. The MLS and SMTA gov-
ernance rules are designed by the Governing Body of the
Treaty, in which farmers organizations can only participate
as observers.

Resource: knowledge and its political impacts
on seed systems

A key objective of the Seed Treaty is the facilitated access
to PGRFA (Treaty Article 13.1), which is an essential ele-
ment in the development and exchange of related knowl-
edge. Fast and easy access is provided for purposes of utili-
zation, conservation for research, breeding and training for
food and agriculture (Article 12.3(a)). All available (non-
confidential) information on PGRFA shall be shared in the
MLS, including catalogues, research results and informa-
tion on technologies (Articles 12.3, 13.2). When a product
that includes material from the MLS is commercialized and
access is restricted, payments to the BSF become obligatory
(see below) (Article 13.2 d).

Scientific knowledge and technology are considered
as essential parts of the benefit-sharing mechanism. The
exchange of information, capacity-building and technology
transfers (Article 13.2) take place inter alia by providing

training on field phenotyping, genome-wide association
studies and use of DNA markers, as well as software for data
analysis and management (IT/GB-7/17/Inf.5.). The Global
Information System was set up to facilitate the exchange of
information and knowledge. With its Digital Object Identi-
fier (DOI) project,’ it aims to harmonize and facilitate the
identification of PGRFA accessions under the MLS for
research and breeding purposes (IT/GB-3/09/13 §51). While
this is an important objective, this type of information and
knowledge is, in its current form, not directly accessible to
farmers. Yet, as Halewood et al. (2020) show in this issue,
the engagement of farming communities in equitable part-
nerships with formal sector organizations, such as national
genebanks and research organizations, could ease access by
farmers to useful planting material in ex situ collections.
Also, the Global Plan of Action, incorporated into the Seed
Treaty as a supporting element (Article 14), identifies on
farm conservation and management as one priority area in
the implementation of the Seed Treaty.

Farmers are key in creating, exchanging and managing
(traditional) knowledge related to seeds and agricultural
practices (Pautasso et al. 2013; Demeulenaere 2014; Calvet-
Mir et al. 2018). The Seed Treaty formally recognizes this
important contribution, and acknowledges Farmers’ Rights
to save, use, exchange and sell seeds.? States are responsi-
ble for taking measures to promote and protect these rights,
including the protection of TAeK associated with PGRFA.’
While more and more countries adopt legislation and poli-
cies protecting Farmers’ Rights, including their traditional
knowledge, this is not recognized as a strong international
obligation. '

With regard to global ABS benefits, arising from the MLS
and collected in the BSF, should flow mainly to farmers who
conserve and sustain PGRFA (Article 13.3). Through BSF
projects, farmers’ communities work in partnership with
research institutions, NGOs, or breeders on in situ/on farm
conservation activities.!! Seeds and related TAeK collected
and developed here are then brought back into the MLS sys-
tem.'? However, these activities under the umbrella of the

7 See the DOI webpage of the Treaty website https://www.fao.
org/plant-treaty/areas-of-work/global-information-system/doi/en/
(accessed on October 27, 2019).

8 See preamble; Article 9 on Farmers’ Rights.

 See Art. 9.2 a on responsibility of states and the importance and
protection of traditional knowledge more specifically.

10 1T/GB-8/AHTEG-FR-2/19/3.

11 According to their website, the BSF “prioritises on farm man-
agement and conservation, it increases food security and facilitates
innovative partnerships.” https://www.fao.org/plant-treaty/areas-of-
work/benefit-sharing-fund/projects-funded/en/ (accessed October 27,
2019).

12 je. if new varieties are developed or characterized, they are

included in the MLS and the GLIS; IT/GB-7/17/Inf.5 at §25.
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global Seed Commons concern a small number of projects
(72 projects over 10 years through 4 cycles of funding) with
limited funding (only just over USD 28.000.000 of the initial
target USD 116.000.000). Most projects supporting farm-
ers’ traditional knowledge and seed networks take part in
national projects and policies.'?

In the Seed Treaty, the interface between knowledge-
related (immaterial) and material aspects in seed governance
is a delicate question. There are ongoing discussions about
whether digital sequence information (DSI) falls within or
outside the scope of the MLS. DSI covers “the informa-
tion and knowledge content of genetic material [that could
be] extracted, processed and exchanged in its own right,
detached from the physical exchange of the plant genetic
material” (FAO, IT/GB-5/13/4). Whether DSI is considered
part of the genetic material under the MLS, has an impact on
the way knowledge is perceived and governed in relation to
the material aspects of seeds (MLS accessions), and influ-
ences where money and implementation efforts are invested
(e.g. GLIS-DOI project, DivSeek project'*). If DSI extracted
from MLS material is considered outside the scope of the
MLS, then no related ABS obligations are applicable to
subsequent transfers, thereby circumventing current ABS
obligations. This might reinforce the divide between TAeK,
perceived as non-innovative, and biotech-related “scientific”
information, perceived as the type of knowledge that enables
seed improvement and adaptation to be taught to farmers’
communities.'

Overall, it becomes visible that both TAeK and scientific
knowledge are considered within the Seed Treaty. The pro-
tection of TAeK is especially recognized as part of Farm-
ers’ Rights; however, it is left to the national level to imple-
ment these. Nevertheless, farmers are clearly identified as
the target group for receiving support from benefit sharing.
While participatory plant breeding projects funded through
the BSF enable the integration of farmers as knowledge co-
creators, these projects are restricted by the limited funds
available in the BSF. The MLS is very successful in facili-
tating access to PGRFA for research, breeding and training
(Tsioumani 2018); yet farmers are not direct beneficiaries.

13 see the inventory of measures for the realization of Farmers’

Rights, IT/GB-8/AHTEG-FR-2/19/3.

4 Treaty Resolutions 3/2015 and 8/2015; see also IT/GB-8/19/10/
Inf.2 and IT/GB-7/17/15. On the conflictual role of DivSeek in
the Treaty, read https://www.terranuova.org/news-en/the-divseek-
initiative-and-the-international-treaty-on-plant-genetic-resources
(accessed October 27, 2019).

15 It must be noted that the term knowledge is only used in relation to
the term traditional. When it comes to PGRFA under the MLS, cata-
logues and inventories, information on technologies, results of tech-
nical, scientific and socio-economic research are all classed as under
the term (scientific) information to be shared through the GLIS (IT/
GB-6/15/7 at §10).
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Moreover, the MLS and Global Information System privi-
lege scientific information, and material is made available
using processes and tools most relevant for researchers and
breeders, which are difficult to access for farming commu-
nities. This complicates the cultural and social mechanisms
of knowledge transmission between farmers’ communities
and other stakeholders. Consequently, the described mecha-
nisms provide only a limited direct use value for farming
communities.'®

Shortcomings with regard to realizing food
sovereignty and agrobiodiversity

The Seed Treaty addresses plant genetic resource issues for
a large and global community. However, research organiza-
tions, genebanks and seed companies are the main users of
the MLS (Galluzzi et al. 2016), and nation states the central
actors in decision-making. While the Seed Treaty formally
recognizes small-scale farmers’ relevance in the generation
and conservation of genetic resources, and in the manage-
ment of knowledge relating to seeds, the Treaty does not
include sufficient instruments to ensure the access and active
participation of farmers for instance in the MLS, or compli-
ance in implementation of Farmers’ Rights on the national
level. Though farmer communities are supported through
projects aimed at conservation and participatory breeding
funded by the BSF, a more active role of farmers as active
innovators as part of the MLS, an enhanced (direct) inte-
gration in deliberation processes of the Treaty, and a better
integration of TAeK could enhance the contribution of the
Seed Treaty to food sovereignty.

Knowledge governance by two local Seed
Commons

In how far can local Seed Commons initiatives address the
shortcomings identified in the knowledge governance by
the Seed Treaty? This section investigates knowledge gov-
ernance by an in-depth study of two local Seed Commons.
Before presenting the cases and empirical findings, we
develop a set of analytical criteria to investigate knowledge
governance in different local and regional Seed Commons
arrangements.

16 Of course, farmers can indirectly benefit from research on in situ
conservation and new varieties developed through the use of material
from the MLS, when they are made freely accessible.
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Analytical framework

Community

e Characterization of community

Resource: Knowledge

Social and environmental use values

Knowledge commoning

e Role of farmers and breeders in knowledge creation and transfer

e Relevance and mobilization of traditional agroecological knowledge
e Relevance and mobilization of scientific ecological and formalized (legal) knowledge

e Relation between knowledge and material aspects in seed governance

e Use value for individual farmers / breeders

e Contribution to environmentally sustainable and culturally adapted food systems

e Extent of “voluntary and inclusively self-organized activities and mediation of peers who

aim at satisfying needs” in social practices at hand”

Fig. 1 Analytical categories for analyzing knowledge governance in Seed Commons arrangements (Own compilation)

Methodology

Local and regional Seed Commons differ from the Seed
Treaty with regard to their emphasis on social practices of
commoning (see Section Seed Commons).To analyze knowl-
edge governance in local Seed Commons and its interlink-
ages with material aspects, we thus use a distinct analytical
frame, the framework by Kostakis and Bauwens (2014, 39)
and adapt it with respect to the focus on seed/ knowledge
commoning. The framework can be applied to the collective
governance of both material and immaterial goods. Thus,
it allows us to study the governance of knowledge aspects
in their interaction with material aspects. Thereby we can
overcome the material-immaterial divide in Commons stud-
ies (see Section Beyond the conceptual dichotomy between
the material and immaterial incommons studies). Further-
more, Kostakis and Bauwens (2014, 39) view commons as
social processes; this demonstrates the compatibility of the
intended application of their commons conceptualization
with our definition of Seed Commons as practices of com-
moning (see Section Seed Commons).

Kostakis and Bauwens (2014, 39) structure the analysis
of commons arrangements around four interlinked compo-
nents: (i) resource, (ii) community which shares it, (iii) use
value created through social reproduction or preservation
of the resource as a common good, and (iv) rules and prop-
erty regimes that govern people’s access to the resource.
We specify relevant aspects of those four components for

our analysis: According to the focus on social practices
instead of institutional analysis we replace point (iv) with
knowledge commoning (see Fig. 1). Additionally, we adapt
and specify the components with regard to their applicabil-
ity to the special case of Seed Commons.

We will analyze two cases that reflect the diversity of
local Seed Commons and their knowledge commoning
in practice. The first is MASIPAG, a Philippine farmer-
led network, which includes community seed banks, seed
exchange practices and farmer-led breeding of locally
adapted rice cultivars. TAeK is of high relevance for this
community of the Global South. The second case study
describes Kultursaat, a German association of farmer-
breeders, which breed organic vegetable varieties on farm
and makes them accessible to farmers and breeders with-
out claiming variety protection. To describe the knowl-
edge governance in these local Seed Commons, we col-
lected and analyzed qualitative data. For MASIPAG eight
semi-structured interviews with farmers and staff were
carried out during a research visit in 2019, supplemented
by daily minutes from a weeklong workshop during that
time. For Kultursaat, ten semi-structured interviews were
conducted in 2018, with both breeders and coordinators
of the organization. These interviews were complemented
by minutes on the association’s biannual meetings in 2017
and 2018, where the researchers were present as observing
participants, and by Kultursaat’s own brochures and online
self-presentation.
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Farmer-led breeding in the Philippines: The case
of MASIPAG

Community

Characterization of community (actors involved, seed activi-
ties, core governance elements, structure of the social net-
work) MASIPAG is a farmer-led network in the Philippines
consisting of over 30.000 farmers and farmer-breeders,
as well as scientists and non-governmental organiza-
tions (MASIPAG 2019). The organization was founded in
the 1980s and is financially supported by European non-
governmental organizations to employ a necessary mini-
mum of staff. The network’s goals are to improve the liveli-
hood of small-scale farmers and sustain agrobiodiversity. Its
main conservation and breeding efforts are directed towards
rice, but they also breed corn, poultry and other farm ani-
mal species. To date, MASIPAG’s national backup farm
(BUF), where all of their varieties are collected and regu-
larly replanted, holds over 2.500 rice varieties — traditional
varieties and new varieties bred by MASIPAG’s farmers
and scientists. To join MASIPAG, farmers have to organ-
ize to form independent People’s Organizations (POs), with
about ten to fifteen members each. The POs are completely
independent in their decision-making and agenda setting,
as long as they comply with MASIPAG’s core values. This
gives MASIPAG a polycentric structure.!” Each PO sends a
representative to meetings of Provincial Consultative Bod-
ies (PCBs), the basic unit of MASIPAG. They additionally
organize in regional and national committees, which meet
regularly. This allows knowledge to be dispersed through-
out the organization. Each meeting includes informal seed
exchanges and agricultural knowledge sharing.

Role of farmers and breeders in knowledge creation
and transfer Small-scale farmers, who autonomously con-
serve rice varieties, are at the heart of the network. More
experienced MASIPAG farmers conduct training programs
for new POs to share their knowledge, skills and attitude.
This training spans a range of topics, from organic farm-
ing knowledge to rice breeding. Their common ground is to
promote a “farmer-scientist” approach, where farmers learn
to develop new farming knowledge by structured observa-
tion and thereby gain autonomy. While this primarily falls
under TAeK in the creation process, the semi-professional
formalization and dissemination leans toward scientific
knowledge.

7 Here, polycentricity is understood as governance of multiple,
interdependent but formally independent centers of decision-making
(Ostrom 2010; Ostrom, Tiebout, and Warren 1961).
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Seeds and knowledge are managed and exchanged both
formally, by staff and backup farms, and informally, through
seed exchange practices and decentralized knowledge
creation (resource knowledge and participatory property
regime). The POs each maintain a trial farm with at least 50
landraces, where they screen rice varieties for their adapt-
ability to local environmental conditions and report findings
back to the BUF. In this way, farmers create new knowledge
for themselves and the network.

Resource: knowledge

Relevance and mobilization of traditional agroecological
knowledge Both TAeK and scientific knowledge are col-
lected and developed by MASIPAG’s farmers and volun-
teering scientists. Small-scale Filipino farmers have little
scope for monetary advantage, so knowledge is a prime
resource of the network. To make it available to MASI-
PAG’s members, structures have been developed to formal-
ize relevant (traditional) ecological knowledge. For exam-
ple, newly developed farming techniques are recorded by
area coordinators through a formalized scheme (FDAT—
Documentation and Dissemination of Farmer Developed/
Adapted Technologies), and rice knowledge is centralized
and professionalized through the Collection, Identification,
Maintenance, Multiplication and Evaluation (CIMME)
programme. On an individual level, the farmer-scientist and
farmer-led breeding approaches encourage critical reflec-
tion on everyday farming tasks and make formerly tacit
knowledge explicit for farmers and thereby shareable. The
prime example for this is the experimental approach to seed
saving and breeding applied in the PO-managed trial farms.
Not only farming and breeding knowledge are deemed rel-
evant, however, but also social (cooperation, negotiation),
organizational and political-tactical knowledge. Traditional
knowledge also includes beliefs and practices (Reyes-Gar-
cia et al. 2018). An important belief of MASIPAG is that
seed is sacred and therefore should not be sold, but shared
and kept accessible to farmers.

Relevance of scientific ecological and formalized (legal)
knowledge Scientific knowledge is used for internal pro-
fessionalization and as a tool for political positioning at
national level. For this purpose, scientific studies about
MASIPAG and Philippine rice farming are collected and
research cooperation is welcomed on MASIPAG’s terms. At
the same time, formalization of knowledge is experienced as
a threat to MASIPAG’s goals in some instances. For exam-
ple, the network refrains from including their varieties in
local and national seed registries. As mentioned above, most
of MASIPAG’s knowledge is semi-formalized and can thus
be seen as semi-scientific. It goes beyond the confined local
scope of TAeK, while acknowledging its contextual embed-
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dedness: practices are never copied as blueprints from one
PO to another, but are always carefully adapted to specific,
local conditions.

Philippine seed legislation does not require MASIPAG
to register its varieties in order to disseminate them through
non-monetary sharing and exchange. The network has there-
fore decided to keep its seeds unregistered to serve as an
alternative to the formal seed system, with as little connec-
tion as possible to this regime. For the same reason, the term
variety is not used by MASIPAG staff and members, as it
describes a registered, narrow population of plants which
comply to formalized legal criteria. Instead, they talk only
about seeds.

Relation between knowledge and material aspects in seed
governance Knowledge aspects link directly to material and
cultural features of MASIPAG’s Seed Commons. They often
reinforce each other. For example, MASIPAG is careful to
protect seeds from appropriation. Both intellectual property
rights and breeding methods that limit the reproducibility of
varieties can serve as instruments to limit farmers’ auton-
omy, as these instruments individualize knowledge. For this
reason, the network is careful to restrict external access to
their seeds and seed knowledge, and refuses genetic regis-
tration of their landraces in international databases. It does
not send seeds to national or international genebanks, even
when these institutions request them.

Seed are sacred and must not be sold is the main principle
of the network. Whenever material seeds are given to non-
members, they are given an “orientation”, which imparts
MASIPAG’s core values of sacred seed and organic agri-
culture and knowledge on seed saving. By making this a
mandatory practice, MASIPAG reconnects seed knowledge
with (physical) seeds. Within the organization, each meet-
ing on all levels serves as a formal and informal seed and
knowledge exchange. By practicing this, farmers recreate
and consolidate a seed sharing culture.

Social and environmental use values

Use value for individual farmers/ breeders The network’s
goals are to sustain rice diversity and improve the liveli-
hood of small-scale farmers (use value). MASIPAG farmers
regain control over agricultural inputs and farming knowl-
edge by preserving, sharing, collecting and breeding rice
landraces. This is especially crucial in light of the financial
and social constraints small-scale farmers face in the Phil-
ippines, as mentioned above. Once farmers have shifted to
organic production for their main crop (in most cases rice),
MASIPAG teaches them to implement diversified and inte-
grated farming systems (DIFS) to achieve food security and
greater resilience to the vagaries of market and climate. This
strategy of farmer-led sustainable agriculture has proven

successful in increasing food security and diet diversifi-
cation for farmers, along with a more diverse selection of
planted crops and improved health (Bachmann et al. 2009).

Support for environmentally sustainable and culturally
adapted food systems MASIPAG’s seeds are specifi-
cally adapted to organic farming systems and are assessed
by farmers for their tolerance to climate-change-related
stresses. They thereby contribute to conserving agro-biodi-
versity, supporting food sovereignty, climate resilience and
environmental sustainability. MASIPAG’s most important
variety preservation mechanism is the nationwide distribu-
tion of as many landraces as possible to as many POs as
possible. The POs, in turn, choose or breed varieties adapted
to their local conditions and cultural preferences.

Knowledge commoning

Can MASIPAG’s practices be understood as (knowledge)
commoning? First, all farmers join the network voluntar-
ily. As the network is large, self-organization is organized
in various governance levels. By encouraging farmers to
establish POs rather than participating in the network’s Seed
Commons individually, smaller communities are created
where every farmer directly engages in self-organization
and mediation on eye level with peers. The trial farms serve
to satisfy farmers’ needs: find suitable varieties for their
region and obtain knowledge on how to reproduce quality
seeds for their own fields. The social practices which shape
MASIPAG can therefore be understood as commoning. The
remainder of the paragraph goes deeper into how their com-
moning is linked to knowledge.

Commoning is in visible three principles, which are pil-
lars of the network’s success: individual autonomy, com-
munity resilience and the protection of seeds from privati-
zation. MASIPAG emphasizes the value of autonomy to
ensure and improve the livelihoods of small-scale Filipino
farmers. Materially, this means striving for individual and
communal self-sufficiency in agricultural inputs (such as on
farm production of organic seed, organic fertilizers and pes-
ticides). Furthermore, sharing is a central practice to create
polycentric resilience in case seeds are lost in one region
due to natural calamities. A precondition for this autonomy
is farmers’ continual improvement of farming and seed sav-
ing knowledge.

MASIPAG’s success is grounded in the creation of POs
as communities. Knowledge is made explicit through dis-
cussions of farming practices and technology in training
sessions, and later in group meetings. This transparency
is a precondition for further autonomous, structured, and
reflective group learning, supported by the self-concepts
of farmer-scientists and farmer-led breeding. These tightly
linked groups ensure community resilience through the
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exchange of materials (seeds), cultural services (commu-
nity work), and knowledge resources (trial farms, sharing
of best practices).

As mentioned above, MASIPAG is careful to protect
seeds from appropriation to ensure long-term self-organi-
zation. Varieties are bred with methods which preserve the
plants’ ability for reproduction and intellectual property
rights are waived. Finally, MASIPAG does not formally
register seeds, because its members believe that free access
to seeds is part of Farmers’ Rights. At the same time, shar-
ing MASIPAG varieties with small-scale farmers outside the
network is a common practice. As seeds tend to be (materi-
ally) a non-rival good, decisions about sharing seeds with
outsiders are left to the farmers.

Developing organic varieties: the case of Kultursaat
e.V.

Community

Characterization of community (actors involved, seed
activities, core governance elements, structure of the social
network) Kultursaat e.V. is an association of independ-
ent biodynamic vegetable breeders based in Germany. The
association formed in 1994 with the aim of increasing the
diversity of varieties through breeding and promoting open-
pollinated varieties, specifically suited for organic farming
conditions. Kultursaat breeds varieties for both commercial
and hobby gardeners. Today, the association has more than
90 new and 19 conservation varieties registered with the
German Federal Plant Variety Office. These have been bred
by over 30 independent breeders (Kultursaat e.V. 2017). The
initiative is organized in a decentralized network structure
with breeders working on farms in Germany, the Nether-
lands, and Switzerland. The community employs polycen-
tric governance structures, characterized by flat hierarchies,
collective decision-making, and considerable autonomy
for the individual breeders. Their shared purpose, objec-
tives and values are laid out in the organization’s guiding
principles (see Kultursaat e.V. 2018). Kultursaat works
closely with Bingenheimer Saatgut AG, a seed company
that multiplies and markets organic varieties, including Kul-
tursaat varieties, to farmers and gardeners. The company’s
shareholders are mainly farmers, including many Kultur-
saat breeders. This close cooperation facilitates knowledge
integration along the value chain. A guiding principle of
the association is that varieties are seen as cultural assets
and common goods which should be managed collectively
(Kultursaat e.V. 2019a). This has consequences for Kultur-
saat’s organizational structure, including the governance of
knowledge and collective learning processes.
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Role of farmers and breeders in knowledge creation,
and transaction All breeders in the network are trained
farmers or gardeners, and often primarily earn their income
through biodynamic horticultural cropping. Their practical
knowledge on vegetable cultivation is an integral part of their
breeding expertise. Breeders organize themselves in smaller
working groups on specific vegetable crops and are experts
on these cultures within the association. As such, they have
substantial scope for decision-making and agenda-setting.
It is assumed that, over time, farmers develop a so-called
breeders’ eye for the crops and varieties they have worked
with intensively. This refers to the expertise and intuition
farmers develop to identify plants with promising character-
istics in the process of selection.

Resource: knowledge

Relevance and mobilization of traditional agroecological
knowledge Kultursaat breeders consider varieties to be
cultural goods, in which the knowledge and practice of gen-
erations of farmers and breeders is accumulated. Breeding
as a collective practice therefore entails a social and cultural
responsibility. Following this tradition, Kultursaat members
breed open-pollinated varieties, which can be maintained
on-farm and whose seeds can easily be saved by farmers
for future growing seasons. Besides contributing to the
independence of farmers, who do not need to purchase new
seeds each year, these varieties can be used as starting points
for future breeding processes. The development of open-
pollinated varieties relies on breeding techniques that have
been traditionally practiced by farmers, such as crossing and
selection. Kultursaat encourages its members to get to know
the cultural value of traditional practices and related values
and norms. The association has made a conscious decision
against modern breeding techniques that interfere with the
integrity of plants, such as hybrid breeding, genetic engi-
neering or genome editing (Kultursaat e.V. 2018).

Relevance of scientific ecological and formalized (legal)
knowledge The work of Kultursaat e.V. is grounded in the
scientific understanding of the ecological benefits of organic
farming practices and the threats for agriculture associated
with climate change. Scientific ecological knowledge is
integrated into breeder training and is specifically relevant
in the context of breeding projects carried out in coopera-
tion with research institutions such as universities. However,
in addition to scientifically validated knowledge and meth-
ods, Kultursaat also encourages spiritual and antroposophic
practices such as eurythmy and meditative practices (Kul-
tursaat e.V. 2019a).

Knowledge on breeding, agrobiodiversity conservation
and political developments is disseminated throughout the
network via informal as well as formal channels. Knowledge
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management is formalized using an online database with
detailed information on varieties, the breeding process, par-
ent varieties and cultivation practices. The information is
shared (remotely) within the network of breeders and variety
biographies are freely accessible on the association’s website
(see Kultursaat e.V. 2019b). Making this information trans-
parent, is not a common practice in the seed industry. Insti-
tutionalized forms of knowledge exchange occur through
regular multi-day collective meetings, which include farm-
visits, trainings and presentations on agricultural and politi-
cal topics. The association also runs a two-year part-time
training program for new breeders, which allows members
to pass on both theoretical and practical breeding expertise
between generations of breeders (Kultursaat e.V. 2019¢).

Relation between knowledge and material aspects in seed
governance In the European Union, it is mandatory to reg-
ister any commercially grown varieties. The registration of
newly developed varieties has consequences for materiality.
Variety registration demands a high degree of uniformity,
which—according to the International Union for the Pro-
tection of New Varieties and Plants (UPOV) convention
(see UPOV TG/1/3)—depends on the pollination type (self
and cross-pollinated) and the cycle of reproduction (e.g.
open pollinating and F1 hybrid). Further, the polycentric
structure of Kultursaat, including decentralized breeding
locations, integrates material and informational aspects:
site-specific agroecological knowledge is needed in order
to breed locally adapted varieties. In the long-term, the ini-
tiative thus contributes to the conservation, promotion and
further development of both agrobiodiversity and traditional
knowledge on breeding methods.

Social and environmental use values

Use value for individual farmers/ breeders The network
supports farmers and breeders in their efforts to develop new
varieties. The funding individual breeders receive through
Kultursaat allows them to carry out breeding projects that
would otherwise not be financially viable. Furthermore, the
network’s high degree of formal and informal knowledge
exchange supports breeders in building up knowledge and
expertise in the development and conservation of varieties.
The focus on open-pollinated varieties also decreases farm-
ers’ and breeders’ reliance on agribusinesses and thereby
contributes to their autonomy.

Contribution to environmentally sustainable and culturally
adapted food systems Kultursaat supports the development
of sustainable food systems through its focus on organic
varieties and the diversification of plant genetic resources.
Given the limited number of varieties specifically bred for
the organic sector, and the even smaller number of varieties

bred under organic conditions (Wilbois and Messmer 2016),
Kultursaat breeders aim to address this gap by exclusively
breeding varieties specifically adapted to organic cultivation
practices (Kultursaat e.V. 2018). Furthermore, to address
the future challenges of climate change, the association
emphasizes the need for a broad genetic basis and regionally
adapted varieties. Varieties developed by Kultursaat breed-
ers are cultivated and tested at various locations and bred
on-farm under biodynamic cropping conditions (Kultursaat
e.V. 2019a). This requires breeders to have regional and
site-specific knowledge about the environmental conditions
under which the cultivars they work with flourish.

Knowledge commoning

Kultursaat’s social practice largely fulfills the characteristics
of commoning. It is an association of independent breeders
who voluntarily joined together to self-govern their breed-
ing efforts. By forming a decentralized network structure,
Kultursaat aims to keep flat hierarchies. In annual meetings
and working groups focused on specific crops, decisions on
finances, organizational matters and breeding goals are dis-
cussed and taken collectively. Social practices are guided
by values of trust, transparency, appreciation and respect.
The Kultursaat breeders aim to serve the need for an inde-
pendent organic agricultural sector, by developing varieties
that are coherent with the values of organic agriculture and
meet the specific breeding goals and trait needs of organic
cultivations systems.

How does Kultursaat engage in (knowledge) commoning?
First, Kultursaat protects seeds from appropriation through
rejecting private property rights over varieties. No legal vari-
ety protection is claimed for new varieties, i.e. the members
of the initiative wave any royalties and make their varieties
freely available. Kultursaat registers its varieties to its non-
profit association (legal person) rather than to individual
breeders (natural person) or third-party companies in order
to limit appropriation and ensure free access to the varie-
ties and the knowledge connected to the breeding process
(Kultursaat e.V. 2018).

Second, the regular meetings of the association cultivate a
strong sense of community amongst its members, contribut-
ing to informal knowledge exchanges on breeding and seed
production. These foster the long-term circulation of TAeK
within the network. Kultursaat’s understanding of the link
between knowledge, intellectual property rights and vari-
eties and seeds as material goods, leads the organization
to adopt a practice of seed governance where newly bred
open-pollinated varieties fall under collective responsibil-
ity and knowledge on both the breeding process and variety
characteristics is openly shared. While the dissemination of
knowledge is not a central aim of the initiative, the network
encourages collective learning and empowers individual
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farmers and breeders to contribute to a growing base of
knowledge and varieties.

Third, the polycentric structure of Kultursaat, includ-
ing decentralized breeding locations and decision-making
capacities, contribute to knowledge commoning: site-
specific agroecological knowledge is drawn upon to breed
locally adapted varieties and autonomous decision-making
structures allow to attend to local environmental and social
circumstances flexibly.

Just like MASIPAG, Kultursaat thus allows for individual
autonomy, fosters a strong network of knowledge exchange,
and protects seeds and knowledge from privatization. As
such, Kultursaat’s approach to (knowledge) commoning con-
tributes to the conservation, promotion and further develop-
ment of both agrobiodiversity and (traditional) agroecologi-
cal knowledge on seed production and breeding.

Discussion

In the following, we discuss the results from investigation of
knowledge governance in local and global Seed Commons
arrangements. First, we compare the two local Seed Com-
mons MASIPAG and Kultursaat with regard to the catego-
ries of analysis. Second, we discuss the impact of knowledge
governance by local and global Seed Commons on environ-
mental and social use values.

Knowledge commoning in local seed commons

The analysis above shows that the communities of MASI-
PAG and Kultursaat are slightly different. While in both
cases farmers and their knowledge play an important role,
the emphasis with regard to knowledge creation, breed-
ing and decision-making is on small-scale farmers within
MASIPAG and on farmer-breeders for Kultursaat. In both
cases, farming and breeding are closely interlinked. MASI-
PAG farmers are trained as breeders and Kultursaat breed-
ers are simultaneously active as professional farmers. Both
initiatives have a polycentric organizational structure, giv-
ing substantial agenda-setting and decision-making power to
the individual breeders and working groups (for Kultursaat)
and to the groups of farmer-breeders organized in People’s
Organizations (for MASIPAG). In both cases, the overarch-
ing goals and values are agreed upon at community-level.
MASIPAG has a much larger network and overall structure,
consisting of more than 30.000 farmer-breeders, as well
as scientists and NGOs, organized on several governance
levels. For Kultursaat, the breeding community and the
user community are distinct, since the Kultursaat breeders
develop new organic varieties mainly for commercial farm-
ers who neither breed themselves, nor are members of the
association. For MASIPAG, there is no separation between
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the breeder- and user community, since the main activities of
seed exchange, farmer-led breeding and cultivation of seeds
are strongly connected and are carried out by MASIPAG
members.

The understanding that knowledge and culture are deeply
embedded in seeds and the collective practices of seed shar-
ing (MASIPAG) and breeding is fundamental for both local
Seed Commons. This is reflected in the belief of MASIPAG
that seeds and rice are sacred and Kultursaat’s view of varie-
ties as cultural heritage. Both initiatives integrate traditional
and scientific knowledge to a certain extent, but highlight the
important role of practical and traditional knowledge. For
MASIPAG, the focus is clearly on TAeK, which is formal-
ized and standardized in semi-scientific processes. Kultur-
saat employs traditional breeding practices, such as cross-
ing and selection, while simultaneously integrating scientific
breeding knowledge (genetics) and scientific (ecological)
knowledge in the context of organic farming practices and
climate change adaptation.

Both Seed Commons initiatives aim at improving seed
sovereignty and reject the use of private intellectual property
rights to seeds and varieties. They recognize the collective
practices and knowledge of farmers and breeders that are
embedded in seeds. Furthermore, both organizations share
traditional and scientific knowledge within their commu-
nities. There is, however, an important difference between
the two Seed Commons in their interaction with external
actors. MASIPAG is strictly opposed to any commercializa-
tion of seeds and does not register varieties to protect both
the knowledge and the material from enclosure by the formal
system. Seeds (the material) are only shared with farmers
outside of the community in conjunction with training that
conveys the corresponding knowledge and MASIPAG’s val-
ues. By contrast, Kultursaat registers its varieties in order
to be able to formally market them and reach commercial
organic farmers. Kultursaat also freely shares related (for-
mal) knowledge on the varieties. These two distinct strate-
gies are partly due to differences in seed legislation between
Germany and the Philippines.

In both Seed Commons initiatives, their polycentric
organizational structure supports in situ conservation and on
farm breeding at various locations with different biophysi-
cal characteristics. The phenotypic selection of varieties
and landraces ties knowledge generation and transmission
processes to the materiality of seedlings and their interac-
tion with environmental factors. For MASIPAG, this is sup-
ported by not registering their varieties, so that seeds can
adapt to local environmental conditions and their own needs
without having to adhere to specific standards of the formal
seed sector. By contrast, variety registration affects Kultur-
saat’s breeding objectives, since varieties have to fulfill high
demands regarding distinctness, uniformity and stability.
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Both initiatives contribute significantly to social and
environmental use values, in particular to in situ conser-
vation, food sovereignty and the further development of
(plant genetic) diversity through the development of cul-
turally and environmentally adapted varieties. While for
Kultursaat, the focus is on organic breeding and developing
varieties that are suitable for organic agriculture, the core
purpose of MASIPAG’s work is to improve the livelihood of
small-scale farmers. Both initiatives support the autonomy
of farmers and breeders, while Kultursaat additionally aims
at greater autonomy for the organic vegetable sector as a
whole. The goal is to strengthen this autonomy by providing
access to knowledge and seeds, and developing seeds that
can be reproduced on the farm or used as inputs for further
breeding.

Impact of local and global knowledge governance
on environmental and social use values

The two local case studies show that knowledge govern-
ance has significant effects on environmental and social use
values. In both cases, the rejection of intellectual property
rights to varieties broadens overall access to seeds and their
embedded knowledge. In the case of Kultursaat, the high
level of transparency regarding variety characteristics and
parent varieties supports the wide use and further devel-
opment of these varieties as well as collective efforts for
agrobiodiversity conservation. Moreover, varieties are freely
available on the market, although registration standards
might somewhat limit their genetic heterogeneity, as dis-
cussed above. In the case of MASIPAG, because of the risk
of enclosure, the diversity of knowledge and seeds is mainly
available within the community.

In both initiatives, the internal communal systems of
knowledge management and exchange and the training pro-
grams allow traditional knowledge and breeding techniques
to be enhanced and passed on within and among generations
of (farmer-)breeders. Moreover, traditional practices are
maintained through formal and informal practices of seed
sharing (MASIPAG) and breeding (both organizations). In
MASIPAG, the farmer-led training programs and the sys-
tematization of traditional knowledge empower farmers and
give them autonomy. Their polycentric organizational struc-
ture and their focus on contextualized (localized and site-
specific) knowledge allows for the development of regionally
and culturally adapted seeds.

The Seed Treaty aims at the promotion of food and seed
sovereignty, by formally acknowledging Farmers’ Rights as
well as the important contribution of smallholder communi-
ties, and their TAeK, in sustaining and developing PGRFA.
By supporting facilitated access to PGRFA, the MLS aims
at improving the global exchange, agricultural use and
further development of plant genetic diversity. Farming

communities should be able to benefit from direct access to
PGRFA and their related information to enhance the genetic
base for on farm breeding in their agricultural systems. In
practice, however, except from the BSF projects, various
obstacles hinder farming communities from participating in
and benefiting actively from the MLS. In particular, while
the MLS supports the exchange of information, its focus is
on scientific knowledge rather than TAeK, which compli-
cates access by farmers. Halewood et al. (2020) in this issue
show that partnerships of farming communities with their
national gene banks and research organizations can facili-
tate farmer communities’ access to PGRFA managed by the
MLS.

Conclusion

This investigation has revealed the importance of knowl-
edge aspects for the functioning of Seed Commons at both
at global and local levels, and the manifold and complex
interrelations between informational, material and cultural
aspects in their governance. Specifically, we have identi-
fied TAeK to be crucial for achieving food sovereignty and
maintaining plant genetic diversity in local Seed Commons.
As sharing and transmitting TAeK is largely dependent on
local social mechanisms, the lens of commoning has proven
to be a fruitful approach.

The two cases of local Seed Commons investigated here
differ in their main governance objectives: MASIPAG’s pri-
mary goal is the empowerment of farmers, whereas Kultur-
saat primarily aims at developing organically-bred varieties
for organic agriculture. This becomes apparent in different
methods of knowledge creation, sharing and application.
MASIPAG’s focus is on supporting the knowledge of farm-
ers to develop adapted seeds and sharing this knowledge
within the community. Kultursaat integrates existing knowl-
edge (both traditional and scientific) to develop organic vari-
eties. Kultursaat places its varieties on the market and openly
shares information on the breeding process and variety char-
acteristics, thereby making them available for a wider user
community.

Regarding the integration of local Seed Commons into
the global governance of PGRFA, we found that the knowl-
edge governance structures by the MLS pose obstacles to
farming communities from directly accessing PGRFA for
on farm breeding and also from actively participating in the
MLS. Therefore, more implementation resources and efforts
should be dedicated to strengthening farmers in their role as
knowledge co-creators and by better integrating ex situ and
in situ conservation measures.

More generally, our investigation of Seed Commons
points to the relevance of knowledge aspects across diverse
Natural Resource Commons. While natural resources,
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such as seed samples, may easily be shared and exchanged
between diverse communities of actors, the transmission of
related knowledge between diverse groups may be limited
by various factors, including the distinct characteristics of
TAeK and scientific knowledge. Further research could more
systematically investigate the knowledge layer of Natural
Resource Commons and its connection to the governance of
the material goods. The paper demonstrates that commoning
can be a suitable theoretical concept for analyzing material
and knowledge aspects in their interrelation and regarding
their contribution to specific sustainability goals, such as
food sovereignty and biodiversity conservation.
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