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Foreword

How can we feed the world sustainably? This is a perennial issue, yet one
that has never been high on the global agenda until now—in the Anthro-
pocene, a new epoch marked by the impact of humanity on planetary
systems.

The means to this end, however, reveal sharp differences. On the
one hand, there are the hyper-technological solutions offered by modern
science. On the other are approaches that respect local and Indige-
nous knowledge, harmonized with ecological conditions and historically
demonstrated by the survival of agrarian societies.

Seeds constitute one of the prime subjects in this existential debate.
Fashioned through a long collaboration between humankind and nature,
seed is a semi-artifact. The saving and cultivation of seeds are practices
deeply embedded in the peasant way of life, ranging from their material
use in farming and daily diet to their spiritual aspect, interconnecting the
human–nature relationship.

Seeds for Diversity and Inclusion explores seeds across different
cultures, with a major focus on Asian countries and areas, and within
a range of interrelated contexts, from agroecology and sovereignty to
endogenous development—determined by local values, efforts and bene-
fits. Ecological, ontological and institutional aspects of seeds in Asia and
other regions help us understand the realities of rural societies in a glob-
alizing world. By investigating the work of smallholders, seed sharers,
traditional family-led companies and other actors in this arena, we can
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see many potentials through which crop diversity and food security can
be sustained in a climate-changed world.

Kyoto, Japan
August 2021

Motoki Akitsu



Preface

The inspiration for this book came in 2009, when the first editor, Yoshiaki
Nishikawa, came across a book chapter written by the second editor,
Michel Pimbert. This was ‘Transforming knowledge and ways of know-
ing’, published in Towards Food Sovereignty: Reclaiming Autonomous Food
Systems (IIED). Nishikawa was trying to engage with the concept of
food sovereignty, which was being actively theorized in Western academic
circles, and finding some difficulty in interpreting and applying the idea
in the East Asian context.

Many academics and practitioners now recognize the importance of
different forms of knowledge, especially as it relates to traditional knowl-
edge for the realization of a more sustainable society. However, the
processes by which such forms of knowledge are evaluated should be
of critical importance. Often, knowledge is interpreted through the lens
of norms established within Western academia. Knowledge, however, is
embedded in ways of knowing, and those must be understood as a
relational process within a particular, often very local, context.

Seeds for Diversity and Inclusion aims to contribute to a more nuanced
debate around the many approaches to seed saving and cultivation that go
beyond the dominant dichotomous conceptualization of seed governance,
often characterized as traditional vs modern, subsistence vs commercial or
local vs global. While reflecting on the increasing concentration of power
among a handful of corporations in the current seed system, we argue that
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viii PREFACE

such classifications limit our ability to critically reflect on and acknowl-
edge humanity’s diverse relationships with seeds around the world, which
create a mosaic of dynamic complementarities and autonomous practices
that shape the ways we understand our societies.

We want to invite readers to join us in the adventure of questioning
our ways of knowing, in part by engaging with a diversity of case studies
on ‘all things seed’ (cultivation, saving, trading, sovereignty and more)
from East Asia to Bhutan, Scotland and beyond.

The chapters in this book are the outcome of research from a number
of projects funded by different organizations. However, the book itself
is a product of three converging networks. The first is the Centre for
Agroecology, Water and Resilience at Coventry University, UK, and its
partners. The second is a network established around a project on the
sustainability of seed procurement by small-holder farmers in Asia (Project
# 17H04627), funded by the Japan Society for Promotion of Sciences.
And the third is a network spinoff of the FEAST project (formally titled
Lifeworlds of Sustainable Food Consumption and Production: Agri-food
Systems in Transition) at the Research Institute for Humanity and Nature
in Kyoto, Japan.

This confluence was made possible through the visiting researcher
programme of Ryukoku University in Kyoto, which hosted a study—‘Dis-
course study on management of biodiversity for food and agriculture’.
This visiting researcher programme allowed Yoshiaki Nishikawa to be
based at Coventry University where we joined forces to make this book a
reality.

Finally, we would like to thank Barbara Kiser for her diligent and
thoughtful review and careful editing of our initial manuscript. We also
thank the team at Palgrave Macmillan—especially Abarna Antonyraj and
Rachael Ballard.

Kyoto, Japan
Coventry, UK

Yoshiaki Nishikawa
Michel Pimbert
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CHAPTER 1

Introduction: Thinking About Seeds

Michel Pimbert

Abstract Seed diversity is crucial to the sustainability of food and
agricultural systems. Yet as Michel Pimbert’s survey of the global ‘state
of seeds’ reveals, both wild and domesticated varieties are disappearing
under an onslaught of human-driven pressures. Planetary crises—the
sixth great extinction and climate change—constitute one. Industrialized
agriculture is another: just three crops (maize, rice and wheat) currently
supply over 60% of the calories humanity obtains from food. The impacts
of this impoverishment on small and Indigenous farmers, ecosystems,
food security and human health are manifold, and understanding them
demands that we unravel a range of intermeshed social and political
factors. Disparities in wealth, gender and ethnicity, for instance, deter-
mine the way seeds are cultivated, conserved, collected and exchanged.
And the primary domains of seed governance—state, corporate and
farm—wield different, often unequal powers. By confronting these
complexities, Pimbert asserts, we can map ways of managing seeds
equitably, to support human and planetary wellbeing.

M. Pimbert (B)
Centre for Agroecology, Water and Resilience, Coventry University, Coventry,
UK
e-mail: michel.pimbert@coventry.ac.uk

© The Author(s) 2022
Y. Nishikawa and M. Pimbert (eds.), Seeds for Diversity and Inclusion,
https://doi.org/10.1007/978-3-030-89405-4_1
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Keywords Biodiversity loss · Indigenous peoples · Farmers · Adaptive
management of diversity · Seed governance

Sustainable food and agriculture depend on the continued availability and
quality of, and access to, seeds of cultivated and wild plants for renewal
and adaptation to dynamic change. Different types of seed biodiversity
(‘cultivated’, ‘reared’ or ‘wild’) are used by different people at different
times and in different places, and so contribute to ecological sustainability,
food security and livelihood strategies in a complex manner. Under-
standing how cultivation, management, collection, use and marketing of
different types of domesticated and wild seeds are affected by differences
in wealth, gender, race, ethnicity and age is essential for making equitable
decisions on how to conserve, exchange and use seeds for human and
planetary well-being.

And diversity in the seeds of cultivated and wild plants is indeed key
in this context. Domesticated, semi-wild and wild seed plants are closely
associated in most food- and fibre-growing environments. For example,
rural and urban home gardens are typically structurally complex, and
provide many multifunctional benefits to surrounding ecosystems and to
people. Evidence shows that high levels of inter- and intra-specific diver-
sity in cultivated and wild seed plants—especially locally adapted landraces
and wild crop relatives—are preserved in home gardens throughout the
world (Galluzzi et al., 2010).

The interactions between the environment, seeds and local manage-
ment practices also influence evolutionary processes such as introgression
from wild relatives, hybridization between cultivars, mutations and natural
and human selections. This generates a diversity of seeds (landraces and
wild ecotypes) that are well adapted to the mosaic of changing local
environmental conditions and community preferences.
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As one component of agricultural biodiversity (see Box 1.1), seed
diversity is thus vitally important for the design of sustainable agroecosys-
tems and just food systems1 (FAO, 1998; Mulvany, 2020; Peschard &
Randeria, 2020; Pimbert, 1999).

Box 1.1: Agricultural biodiversity
Agricultural biodiversity (or agrobiodiversity) refers to the variety and vari-
ability of animals, plants and micro-organisms key to food and agriculture,
and which result from the interaction between the environment, genetic
resources and human management systems and practices. The term takes
into account not only genetic, species and agroecosystem diversity and the
different ways in which land and water resources are used for produc-
tion, but also cultural diversity, which influences human interactions at all
levels. It has spatial, temporal and scale dimensions. It comprises the diver-
sity of genetic resources (varieties and breeds, for example) and species
used directly or indirectly for food and agriculture (including, in the defi-
nition offered by the Food and Agriculture Organization of the United
Nations (FAO), crops, livestock, forestry and fisheries) for the production
of food, fodder, fibre, fuel and pharmaceuticals. It also covers the diver-
sity of species that support production (such as soil biota, pollinators and
predators) and those in the wider environment that support agroecosys-
tems (agricultural, pastoral, forest and aquatic), as well as the diversity of
the agroecosystems themselves.
Source FAO (1998)

This book focuses on the governance and management of cultivated
and wild seeds in diverse contexts. Drawing on case studies from Japan,
Taiwan, Bhutan, Myanmar, Iran, Italy, Peru and Scotland, this collec-
tion of papers offers a nuanced view on practices that exist alongside a
continuum of informal to formal processes—from local to global. The
main message of this book is that seed governance and management need
to be transformed and based on principles of decentralization, dynamic
adaptation and cultural and spiritual diversity, as well as democracy and
inclusion.

1 A food system gathers all the elements (environment, people, inputs, processes,
infrastructures and institutions, for example) and activities that relate to the production,
processing, distribution, preparation and consumption of food, and the outputs of these
activities, including socioeconomic and environmental outcomes (HLPE, 2014).
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1.1 Diverse Seeds Under Threat

Over the last 60 years, numerous scientific reports have documented the
rapid loss of biodiversity important for food and agriculture (FAO, 2019;
IPBES, 2019). The Food and Agriculture Organization of the United
Nations (FAO) reported:

Soil, water, and genetic resources constitute the foundation upon which agri-
culture and world food security are based. Of these, the least understood and
most undervalued are plant genetic resources. They are also the resources most
dependent upon our care and safeguarding. And they are perhaps the most
threatened. (FAO, 1996)

Most notably, the global expansion of genetically uniform monocul-
tures of industrial farming has accelerated the erosion of seed diversity.
According to FAO, 75% of plant genetic diversity has been lost, as farmers
worldwide abandon their locally adapted crop varieties for the geneti-
cally uniform, high-yielding varieties promoted by industrial and Green
Revolution-influenced agriculture (FAO, 2004).

While regularly updated, this expert knowledge on the extent of
genetic erosion in seeds is nevertheless incomplete. First, much of this
academic and policy literature on food and agriculture focuses mainly on
seeds of a few domesticated plants out of the handful of commercially
valuable commodity crops in world trade.2 Far less research and devel-
opment and policy attention has been given to the seeds of the many
locally and nationally important food crops in different regions of Africa,
Asia, the Americas, Polynesia and Europe (FAO, 2010; Prescott Allen &
Prescott Allen, 2018). This institutional bias is even more striking in
light of the fact that out of the 250,000 identified and described plant
species, some 30,000 are edible and around 7000 have been cultivated or
collected for food at one time or another (Harlan, 1995).

The true extent and impact of the loss of cultivated and wild plant
seeds on myriad peasant and Indigenous communities are unnoted by

2 Only 6 crops—wheat, soybeans, maize, rice, barley and rapeseed—cover 50% of arable
land, and only 9 crops account for 66% of total crop production (FAO, 2019). About
100 species contribute 90% of all calories in the human diet (Hufford et al., 2019) and
three (rice, wheat and maize) represent about 60% of calories and 56% of proteins from
plants consumed globally, while using nearly 50% of irrigation water.
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many development professionals, scientists and inter-governmental orga-
nizations. Outsiders’ expert knowledge often fails to grasp the complex,
diverse and risk-prone local realities of indigenous and peasant communi-
ties (Chambers, 1997, 2017). Simply put, the seed diversity that matters
to so many Indigenous and peasant farmers as well as to small- and
medium-scale producers is not a priority for national and international3

agricultural research and development.

1.2 The Unprecedented Challenges

Caused by Seed Extinctions

The loss of seed diversity on farmlands and the commons is a feature
of the sixth mass extinction of biodiversity the world is currently experi-
encing (IPBES, 2021). This irreversible loss of inter- and intra-specific
crop seed diversity has created several existential threats and major
challenges, as follows.

1.2.1 Growing Malnutrition and Food Insecurity

Just 30 crops supply 95% of the calories we obtain from food, while only
4 crops—maize, rice, wheat and potatoes—supply over 60%. Although
the diversity of processed foods available in supermarkets and local shops
seems remarkable, it is all, in truth, based on a handful of staple crops. The
food industry endlessly re-engineers and recombines these into a huge
array of these products. Ingredients such as high-fructose corn syrup,
palm oil, refined flour, sugar and soy appear repeatedly in the ultra-
processed foods that give the illusion of dietary diversity in the global
food system (HLPE, 2017).

This unprecedented and ongoing reduction in dietary richness is
having a significant impact on human health worldwide. For example,
the decline in seed and dietary diversity is linked to a drop in
human gut microbiota, the community of micro-organisms living in the
gastrointestinal tract. Many of the common pathologies of the twenty-
first century—inflammatory bowel disease, type 2 diabetes and obesity,
for example—are associated with a reduction in microbiotic richness

3 The Consultative Group for International Agricultural Research (CGIAR) and its 15
international centres have a mandate to work on a relatively small number of commodity
crops: https://www.cgiar.org/research/research-centers/.

https://www.cgiar.org/research/research-centers/
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(Heiman & Greenway, 2016). By contrast, healthy individuals with
resilient auto-immune systems have highly diverse gut microbiota.

Food and farming practices based on a significant diversity of wild and
cultivated seed plants can increase dietary diversity and thereby improve
human health by encouraging species-rich gastrointestinal microbiomes.
The devastating impacts of COVID-19 and the enduring pandemic have
also underscored the importance of diverse nutritious diets to strengthen
peoples’ immune system (Naja & Hamadeh, 2020; Yeoh et al., 2021).
More generally, equitable access to, and use of, a diversity of seeds of
cultivated and wild plants is also a key condition for food and nutrition
security in rural and urban contexts (Pimbert & Lemke, 2018).

1.2.2 Unsustainable Food and Agricultural Systems

The International Assessment for Knowledge and Agricultural Science for
Development (IAASTD + 10, 2020) and other scientific studies (HLPE,
2019; IPCC, 2019) highlight the urgent need to shift from industrial
uniformity to biodiversity-rich farming in the face of increasingly rapid
climate change, market volatility and potential near-future pandemics.
Industrial food and farming are more than ever unsustainable because all
relevant biophysical indicators are turning negative, fast, steeply, danger-
ously; the emerging context is beyond human experience; and the costs
of mitigation, adaptation and remediation are rising sharply.

Industrial agriculture’s lack of resilience to shocks and stresses is
striking. The uniform monocultures of industrial farming and that based
on benefits of the Green Revolution are particularly susceptible to global
warming and associated changes in rainfall patterns, hurricane frequency
and incidence of pest attacks. The Intergovernmental Panel on Climate
Change (IPCC) points to the need to substantially increase crop genetic
diversity to enable adaptation to climate change in the coming decades
(IPCC, 2019, 2022).

Indeed, adaptation to climate change and recovery from climate-
induced disasters hinges on the availability and free access to a diversity of
seeds needed to rediversify farming systems for socioecological resilience
(Chapter 8). In this regard, agroecology offers viable avenues for miti-
gation of and adaptation to climate impacts (FAO, 2018; HLPE, 2019).
Rooted in endogenous development visions (see Box 1.2), agroecology
seeks to diversify agroecosystems by combining many different crop vari-
eties and species into functional wholes that operate like ecosystems,
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reducing insect pest and diseases, recycle nutrients, conserve soils and
water and adapt to climate change (Altieri, 1995; Gliessman, 2015).
East Asian agroecologists are now re-discovering the endogenous farmer
practices that sustained food and agriculture for centuries in countries
like Japan, Korea and China (King, 1911). However, state spending for
research and development (R&D) continues to massively support indus-
trial agriculture, a high emitter of greenhouse gases.4 Worldwide, there
is a chronic lack of investment in research for biodiversity-conserving
agroecology, both domestically and through overseas aid.5

Box 1.2: Endogenous development theory
In 1980s Japan, the sociologist Kazuko Tsurumi was among those devel-
oping a comprehensive theory of endogenous development, or ‘develop-
ment from within’, as an alternative to ideas of modernization originating
in Europe and the United States.

The basic goal of endogenous development as Tsurumi envisaged it
is for all humans and communities to meet needs in food, clothing,
shelter and medical care, as well as to create conditions in which indi-
viduals can fully achieve their potential. But the paths to that goal follow
diverse processes of social change. Individuals and groups in each region
must autonomously create social visions and ways forward to the goal
by adapting to their own ecological systems, and by basing development
programmes on their own cultural heritage and traditions.
Source Tsurumi, K. Aspects of Endogenous Development in Modern Japan
Research Papers, Series A-36. Institute of International Relations, Sophia
University, Tokyo, 1979

4 The global food system is responsible for at least 37% of total net anthropogenic
greenhouse-gas emissions (IPCC, 2019).

5 In the United States, for example, a recent analysis of funding by the US Department
of Agriculture (USDA) showed that projects with an emphasis on agroecology represented
only 0.6–1.5% of the entire 2014 USDA Research, Extension, and Economics budget
(Delonge et al., 2016). UK development aid barely supports agroecology: overseas aid
for agroecological projects in Africa, Asia and Latin America accounts for less than 5% of
agricultural aid and less than 0.5% of the total UK aid budget since 2010 (Pimbert &
Moeller, 2018). Similarly, EU funding to FAO and other Rome-based UN agencies and
the Green Climate Fund neglects agroecological R&D (Moeller, 2020); the lion’s share
of funding goes to industrial agriculture, which is responsible for most greenhouse gas
emissions.
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1.2.3 Loss of Ecosystem Functions, Goods and Services

From pollination to natural pest control and water purification, ecosys-
tems provide key functions, goods and services, and they too depend
on promoting inter- and intra-specific seed diversity on farms and
surrounding landscapes (IPBES, 2019). Diverse seed-producing wild and
cultivated plants are centrally involved in the mediation of multiple
ecological functions and processes, at different scales (Pimbert, 1999).
Valuable ecological processes that result from the interactions between
species, and between species and the environment, include biogeochem-
ical cycling, the maintenance of soil fertility and water quality, providing
food and refuges for pollinators, and regulating climate. The erosion of
seed diversity—and the ensuing loss or reduction in the abundance of
cultivated and wild plants in space and time—fundamentally undermines
vitally important ecological functions and processes that sustain and renew
the material basis of social and economic life (IPBES, 2019).

Appropriate responses to these unprecedented existential threats
require a radical transformation in the governance of seeds, and the
systems in which they are embedded.

1.3 The Politics of Seed Governance

Decisions on how, why, where and by whom cultivated and wild plant
seeds are conserved, exchanged and used are critical for the future of
food and agriculture as well as the well-being of people and planet.

Seed governance is defined here as the set of political, social, economic
and administrative rules, processes and systems that determine the way
decisions by the various actors are taken and implemented for the manage-
ment and use of seeds. Governance also includes the rules and processes
through which decision-makers are held accountable locally, nationally
and internationally.

Complex local livelihoods and food provisioning depend on cultivated,
semi-wild and wild plants in most rural and peri-urban communities
across the world (Guijit et al., 1995). Governance therefore needs to be
comprehensive and inclusive in its focus on seeds of both cultivated and
wild plants important for food and agriculture.
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1.3.1 Domesticated/Cultivated Seed Plants

Governance centres here on the conservation of crop seeds (in situ
and ex situ), seed multiplication, seed hygiene, seed certification and
catalogues, plant breeding, distribution and exchange of seeds, Indige-
nous and peasant knowledge, informal seed exchange networks, collective
and customary rights, plant breeders’ rights and private property rights,
commercialization of seeds and seed corporations (see Chapters 4, 5, 6, 9,
10 and 12). The most contested issues in national seed laws and policies
are on peasants’ and farmers’ rights to save, use, sow, re-sow, exchange,
share and sell farm produce, including seeds of varieties protected by plant
breeders’ rights.

1.3.2 Semi-Wild/Wild Seeded Plants

Governance encompasses the management of lands where wild crop rela-
tives and wild food plants live, including the commons (such as grasslands,
forests, wetlands and drylands) where wild plants live, reproduce and
scatter their seeds. These are mostly human-managed ecosystems and
landscapes with long history of coevolution between people and nature.
Many indigenous, pastoral and peasant communities obtain diverse foods
and fibres from these anthropogenic landscapes (Gómez-Pompa & Kaus,
1992; Pimbert & Borrini, 2020) and biocultural heritage territories (see
Chapter 4). Policies that restrict local access to these humanized land-
scapes are often contested by Indigenous and peasant communities who
have historically depended on them for their livelihoods and culture (FPP,
2020; Ghimire & Pimbert, 1997).

1.4 The Actors and Institutions Governing Seeds

There are multiple actors with contrasting powers involved in making
decisions on the governance of seeds. They can be described in terms
of Marc Nerfin’s typology of the Prince, the Merchant and the Citizen
(Nerfin, 1986).
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1.4.1 The Prince: The State

Different levels of government—from national to local as well as inter-
governmental international institutions—are different manifestations of
the state, or as Nerfin has it, ‘the Prince’. Nation states, although by
no means all of them, have signed up to several international treaties and
declarations key to the governance of seeds (see Box 1.3). Under these
treaties and commitments, states have obligations to ensure the consis-
tency of their national laws and policies, and of international agreements
and standards to which they are party regarding the right to seeds. Here
is an example from Article 19 of the United Nations Declaration on the
Rights of Peasants (UNDROP):

States shall ensure that seed policies, plant variety protection and other intel-
lectual property laws, certification schemes and seed marketing laws respect
and take into account the rights, needs and realities of peasants and other
people working in rural areas.6

However, the implementation of joined-up and consistent approaches
at national and local levels is problematic for most governments.
Siloed administrations, top-down interventions, structural constraints and
sectoral approaches often hamper coordinated and relevant action on the
ground. For example, the governance and management of cultivated and
wild seeds are generally the responsibility of separate ministries, reflecting
an enduring opposition between development and conservation. In turn,
this often leads to a mismatch between standard conservation and devel-
opment approaches and the multitude of diverse local realities and
needs of communities dependent on both cultivated and wild diversity
(Chambers, 1997; Ghimire & Pimbert, 1997; Scott, 2020).

6 The legally binding International Treaty on Plant Genetic Resources for Food and
Agriculture (ITPGRFA) states that contracting parties should, as appropriate, and subject
to its national legislation, take measures to protect and promote farmers’ rights, including:
protection of traditional knowledge relevant to plant genetic resources for food and Agri-
culture; the right to equitably participate in sharing benefits arising from the utilization
of plant genetic resources for food and agriculture; and the right to participate in making
decisions, at the national level, on matters related to the conservation and sustainable use
of plant genetic resources for food and agriculture.



1 INTRODUCTION: THINKING ABOUT SEEDS 11

Box 1.3: The major institutions of seed governance
The Convention on Biological Diversity (CBD). Adopted in 1992, the
CBD protects important elements of peasants’ right to seeds, including
through provisions to ensure the protection of Indigenous and local
communities’ traditional knowledge, and the fair and equitable sharing
of the benefits arising out of the utilization of genetic resources7

The International Treaty on Plant Genetic Resources for Food and
Agriculture (ITPGRFA). This is the most important international treaty
for the recognition and protection of farmers’ and peasants’ right to seeds.
Its preamble states that ‘the rights recognized in this Treaty to save, use,
exchange and sell farm-saved seed and other propagating material, and to
participate in decision-making regarding, and in fair and equitable sharing
of the benefits arising from, the use of plant genetic resources for food
and agriculture, are fundamental to the realization of Farmers’ Rights, as
well as to the promotion of Farmers’ Rights at national and international
levels’. The responsibility for realizing farmers’ rights rests with national
government, as stated in the treaty.8

The United Nations Declaration on the Rights of Indigenous
Peoples (UNDRIP). This declaration recognizes Indigenous peoples’
right to maintain, control, protect and develop their own seeds and their
ownership of those seeds.9

The Agreement on Trade-Related Aspects of Intellectual Property
Rights (TRIPS). Adopted by the World Trade Organization (WTO).
Member States of the WTO must protect intellectual property rights
over plant varieties either by patents, an effective sui generis system
(a system of its own kind) or a combination of both. Patents are the
most comprehensive form of protection that can be granted because they
give the right-holders—in many cases corporations—exclusive rights over
plant-related inventions.10

7 https://www.cbd.int/convention/.
8 http://www.fao.org/3/i0510e/i0510e.pdf.
9 https://www.un.org/development/desa/indigenouspeoples/declaration-on-the-rig

hts-of-indigenous-peoples.html.
10 https://www.wto.org/english/docs_e/legal_e/27-trips_03_e.htm.

https://www.cbd.int/convention/
http://www.fao.org/3/i0510e/i0510e.pdf
https://www.un.org/development/desa/indigenouspeoples/declaration-on-the-rights-of-indigenous-peoples.html
https://www.wto.org/english/docs_e/legal_e/27-trips_03_e.htm
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International Union for the Protection of New Varieties of Plants
(UPOV) and its Convention (UPOV Convention). The UPOV
Convention protects the rights of plant breeders who have developed vari-
eties that are new, distinct, uniform and stable (DUS). UPOV requires
peasants to obtain authorization to sell protected seeds. This practically
prohibits the realization of farmers’ rights. Moreover, the UPOV 1991
Act further prohibits farmers from saving, reusing, and exchanging these
seeds (except in a very limited way on their own farms).11

The Voluntary Guidelines on the Responsible Governance of
Tenure of Land, Fisheries, and Forests in the context of National Food
Security (VGGT). Agreed by the UN Committee on World Food Secu-
rity, it promotes responsible governance of land, forests and fisheries under
all forms of tenure: public, private, communal, indigenous, customary and
informal.12

The United Nations Declaration on the Rights of Peasants and
Other People Working in Rural Areas (UNDROP). This is the most
recent UN instrument that recognizes new human rights—including
the right to seeds, land, natural resources and food sovereignty via
agroecology, local seeds, local markets, gender equity and participatory
decision-making.13

1.4.2 The Merchant: Seed Corporations

Over the last 60 years, the commercial seed sector has become increas-
ingly consolidated and concentrated. Many small and family-owned seed
companies have been absorbed into larger seed firms through mergers
and acquisitions. The most recent mergers reduced the number of
major seed companies to four: Bayer-Monsanto, DowDuPont/Corteva,
ChemChina-Syngenta and BASF. This handful of corporations control
more than 60% of global proprietary seed sales (Howard, 2020). Agri-
culture in industrialized countries sources most of its seeds from them.
In other regions of the world, the proportion of commercial seeds used

11 https://www.upov.int/portal/index.html.en.
12 http://www.fao.org/tenure/voluntary-guidelines/en/.
13 https://www.geneva-academy.ch/joomlatools-files/docmanfiles/UN%20Declara

tion%20on%20the%20rights%20of%20peasants.pdf.

https://www.upov.int/portal/index.html.en
http://www.fao.org/tenure/voluntary-guidelines/en/
https://www.geneva-academy.ch/joomlatools-files/docmanfiles/UN%2520Declaration%2520on%2520the%2520rights%2520of%2520peasants.pdf
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is still relatively low—approximately 30% in India, and less than 10% in
Africa.

Unlike many family seed companies and cooperatives (Chapter 10),
transnational seed corporations strongly promote a controllable unifor-
mity through proprietary technologies such as hybrid seeds that meet
DUS7 criteria, patented genetically modified (GM) seeds and gene drive
technologies, and more generally through discourse, policy influence and
private–public R&D partnerships that further their political and economic
interests (Clapp & Fuchs, 2009).

As the so-called Fourth Industrial Revolution (4IR) for agriculture
gains momentum (WEF, 2018), global seed corporations focus on rolling
out 4IR technologies8 designed to transform food and agriculture. To this
end, they are building partnerships with other agro-industrial giants in a
range of arenas, from artificial intelligence, robotics, digital sequencing,
synthetic biology, big data, pesticides, farm machinery, e-commerce,
investment finance and private equity. In the meantime, their use of
pro-business investor dispute panels allows seed corporations to block
government interventions to regulate their activities, as well as to seek
financial compensation for lost market opportunities and investments. In
effect, investor-state dispute settlement (ISDS) is a system through which
investors can sue countries for alleged discriminatory practices.9

In this unprecedented thrust to further enclose the commons, corpo-
rate seed governance promotes ever-increasing uniformity, privatization,
financialization, control, centralization and coercion (Aubry, 2019; FIAN,
2020; Hache & Spash, 2021; IPES Food & ETC, 2021).

7 Under the International Union for the Protection of New Varieties of Plants (UPOV)
rules, a new plant variety must comply with the requirements of distinctness, uniformity
and stability (DUS) in order to be registered and protected.

8 The Fourth Industrial Revolution (4IR) for food and agriculture is based on a package
of 12 technologies, including precision agriculture to ‘optimize the use of agricultural
inputs and water’, gene editing, big data and advanced analytics, the ‘Internet of Things’
for real-time traceability of the food chain, alternative proteins, and nutrigenetics for
personalized nutrition (WEF, 2018).

9 For examples and more information see http://isds.bilaterals.org/the-basics#.

http://isds.bilaterals.org/the-basics%23
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1.4.3 The Citizen: Food Producers and Consumers

There are more than 570 million farms worldwide, most of which are
small and family farms (Lowder et al., 2016). Of these, 74% are located
in Asia, with China alone representing 35% and India 24% of all farms.
Some 72% of the world’s farms are smaller than 1 hectare (ha) in size;
12% are 1 to 2 ha in size (small farms); and 10% are between 2 and 5 ha.
Only 6% of the world’s farms are larger than 5 ha. Family farmers work
75% of the world’s agricultural land and are responsible for most of the
world’s food and agricultural production (Lowder et al., 2016).

As historical custodians of the land, small farmers have co-created,
with nature, myriad locally adapted seeds. In Southeast Asia, for instance,
the high diversity of ethnic groups within a relatively small region has
produced extraordinary diversity in Indigenous vegetables, as different
groups favour specific culinary and agronomic properties (Gill et al.,
2013). Farm-saved seed and informal seed exchanges are common
practices among small and family farmers, with informal seed systems
providing 60 to 100% of seeds planted by Indigenous and peasant
communities in the Global South (Almekinders & Louwaars, 2002).
These small-scale producers conserve, share, and use diverse seeds
through their decentralized governance and adaptive practices (Brac de
la Perrière, 2014; IPC, 2017; Peschard & Randeria, 2020).

The US farmer, environmental activist and poet Wendell Berry has said
that ‘eating is an agricultural act’ (Berry, 1990). Every human thus plays
a direct and indirect role in enabling (or undermining) seed diversity in
agri-food systems. People’s decisions to source food locally generally help
to conserve and enhance seed diversity in short food chains and local
food systems—for example, in Scotland (Chapter 9) and other parts of
Europe (Kneafsey et al., 2013). By contrast, people’s ability to support
seed diversity is much more limited when they rely on long-distance
value chains based on uniformity and economies of scale. This is because
food choices—and which seeds are ultimately conserved and used—are
largely determined by distant corporations that control the different links
of these global value chains, from seeds and farm inputs to industrial food
processing and supermarkets (HLPE, 2017).

Nerfin’s third system, the Citizen, emphasizes autonomy and the
need for citizens to self-organize and self-govern in local settings.10

10 https://www.daghammarskjold.se/publication/another-development-third-system/.

https://www.daghammarskjold.se/publication/another-development-third-system/
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Throughout the world, many Indigenous and peasant communities still
develop their own place-specific seed governance and management rules.
Mutual agreements on the roles, rights and obligations of different local
actors allow them to adaptively govern and manage their seed commons
(Chapters 2, 4, and 12; Borrini-Feyerabend et al., 2007).

The Citizen can also exert power from below to change actions taken
by the Prince or the Merchant (Chapter 12). The collective agency and
power of citizens partly depends on their capacity to educate, mobi-
lize for autonomous action through horizontal networks and organize
to change policies and institutions to reflect their own priorities and
cosmovisions. This implies radical changes in power relations and people’s
self-determination in the governance and management of seeds, as advo-
cated by movements for endogenous development (Chapters 3 and 13;
Kato, 2020) and food sovereignty (Chapter 2).

By considering various international examples and local intitiatives,
this book highlights the collective capacity of a growing international
movement to reclaim seeds for diversity and autonomy in food and
farming.
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CHAPTER 2

Reclaiming Diverse Seed Commons
Through Food Sovereignty, Agroecology

and Economies of Care

Michel Pimbert

Abstract Seed commons—the collective management of seeds and asso-
ciated knowledge—is a major aim of food sovereignty, that crucial
alternative to the dead end of industrialized agriculture. To reclaim the
commons, explains Michel Pimbert in this wide-ranging policy anal-
ysis, we need to enable community control over growing, trading and
consuming food. That will demand mutually supportive transformations
in agriculture, economies, rights and political systems towards agroe-
cology, an economics of solidarity, collective notions of property and
direct democracy. Drawing on sources such as the Nyéléni Declaration on
food sovereignty and the UN Declaration on the Rights of Peasants and
Other People Working in Rural Areas, Pimbert outlines a radical approach
to seed governance outside the capitalist and patriarchal paradigm. The
proposals, while scarcely featuring in global and national fora on seed
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governance, offer a fresh framework for needed change at a time of social
exclusion, poverty and deepening environmental crises.

Keywords Community control · Food sovereignty · Agroecological
transformation · Diverse seed commons

2.1 Introduction

Food sovereignty—community control over how food is consumed,
traded and produced—offers a normative framework for radically
rethinking how seeds are governed and managed. That in turn reveals
a way of exiting the dead-end of unsustainable industrial agriculture
(IAASTD, 2009; Steffen et al., 2015).

Reclaiming locally controlled and diverse seed commons is an impor-
tant goal for food sovereignty. Regenerating decentralized forms of
governance and management of diverse seed commons can be achieved
by emphasizing several dimensions of the food sovereignty paradigm:
the agroecological transformation of agri-food systems, the reinvention
of an economics of care and conviviality, collective tenure and gender-
equitable rights to seeds and the wider systems they are embedded in,
and a deepening of democracy for social and environmental justice.

These mutually supportive transformations seek to put seeds and the
food systems they are part of outside capitalism and patriarchy. This is the
main argument presented in this chapter.

2.2 Food Sovereignty and Seeds

Food sovereignty aims to recreate the realm of democracy and freedom
by fostering the regeneration of diverse autonomous food systems in both
rural and urban areas (Pimbert, 2008). It is thus grounded in the idea that
farmers and other citizens—men and women—can and should govern
themselves by engaging in the practice of democracy. The Declaration
of the 2007 Nyéléni Forum on Food Sovereignty affirms the centrality
and primacy of “peoples” in framing policies and practices for food,
agriculture, environment and human wellbeing:
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Food sovereignty is the right of peoples to healthy and culturally appropriate
food produced through ecologically sound and sustainable methods, and their
right to define their own food and agriculture systems. It puts those who
produce, distribute and consume food at the heart of food systems and policies
rather than the demands of markets and corporations. It defends the inter-
ests and inclusion of the next generation. It offers a strategy to resist and
dismantle the current corporate trade and food regime, and directions for
food, farming, pastoral and fisheries systems determined by local producers.
Food sovereignty prioritizes local and national economies and markets and
empowers peasant and family farmer-driven agriculture, artisanal fishing,
pastoralist-led grazing, and food production, distribution and consumption
based on environmental, social and economic sustainability. Food sovereignty
promotes transparent trade that guarantees just incomes to all peoples as well
as the rights of consumers to control their food and nutrition. It ensures that
the rights to use and manage lands, territories, waters, seeds, livestock and
biodiversity are in the hands of those of us who produce food. Food sovereignty
implies new social relations free of oppression and inequality between men and
women, peoples, racial groups, social and economic classes and generations.
(Nyéléni, 2007)

Over the past two decades, food sovereignty has been discussed and
defended under the leadership of La Vía Campesina1 (Desmarais &
Nicholson, 2013; Pimbert, 2019). Other social movements have also
contributed to shaping the agenda around this issue. Most notably,
Indigenous peoples have expanded the food sovereignty paradigm to
include sacred and spiritual dimensions of life. For example, members
of the Indigenous Circle during Food Secure Canada’s People’s Food
Policy process2 broadened the food sovereignty framework by empha-
sizing: “Food is sacred — food is a gift of life, not to be squandered. It
cannot be commodified”. While keeping within the conceptual framing

1 The term food sovereignty was first brought to international attention at the World
Food Summit organized by the Food and Agriculture Organization of the United Nations
in 1996. It was put forward by La Vía Campesina, an international movement that
coordinates organizations of small- and medium-sized producers, agricultural workers,
rural women and Indigenous communities from Asia, the Americas and Europe. During
the 1996 World Food Summit, La Vía Campesina presented a set of mutually supportive
principles as an alternative to the world trade policies and to realize the human right to
food. In their statement, Food sovereignty: a future without hunger (1996), they declared:
“Food sovereignty is a precondition to genuine food security”.

2 See https://foodsecurecanada.org.

https://foodsecurecanada.org
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developed by La Vía Campesina, Indigenous peoples also tend to empha-
size food sovereignty as a right for Indigenous peoples to choose, to
cultivate and to preserve their food practices and endogenous biocultural
values (FAO, 2021).

Caring for the diversity of cultivated and wild plant seeds lies at the
heart of food sovereignty and autonomous food systems (Pimbert, 2008).
In this sense, seed sovereignty is about Indigenous peoples, peasant
farmers, seed keepers, forest dwellers and other food producers having
the capacity and right to save, grow, sell and share their seeds. It refers
to the fundamental right of people “to breed and exchange diverse open
source seeds which can be saved and which are not patented, genetically
modified, owned or controlled by emerging seed giants”.3

2.3 Reinventing Modernity
for Diverse Seed Commons

For food sovereignty advocates, ideas about seeds need to be liberated
from today’s dominant vision of modernity and the corporate enclosure
of the commons. Reinventing modernity is necessary as a way of exiting
capitalism, and to enable a diversity of place-specific seed commons for
autonomy and endogenous development.

Throughout the world, peoples—especially youth—are affirming other
visions on how to live with, and care for, diverse seeds and the land.
Their pluralistic visions of modernity increasingly reject the commod-
ification of nature and social relations (Rist, 2013) and focus on the
creation and maintenance of “the good life”—concepts and practices
such as buen vivir or sumak kausai in Latin America, ecological swaraj
in India (Kothari et al., 2014) de-growth in Europe (D’Alisa et al.,
2014; Latouche, 2011) and feminist subsistence perspectives (Mies &
Bennholdt Thomsen, 1999). In this reimagined pluriverse (Kothari et al.,
2019), ideas, discourses and practices reconnect individuals with nature
and help rebuild strong communities embedded in specific ecosystems
and their diverse seed commons.

In practice, regenerating seed commons partly depends on respect-
fully relating to seeds as sisters, mothers and living sentient beings rather

3 See PBS feature The Lexicon of Sustainability https://www.pbs.org/food/features/
lexicon-of-sustainability-seeds/.

https://www.pbs.org/food/features/lexicon-of-sustainability-seeds/
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than anonymous, inert commodities. It is noteworthy that despite the
dominant narrative, which treats seeds as a mere input for farming, many
Indigenous, pastoral and peasant societies continue to nurture seeds as
members of their own family or as part of the larger sacred world of the
Pachamama (Mother Earth) in South America (Chapter 4), or Buthali
in South Asia (Community Media Trust et al., 2008). Seeds are seen as
not only having a soul and identity in many of these societies; they also
embody the indivisibility of nature and culture. During seed festivals such
as the Watunakuy, Andean indigenous communities bless and celebrate
their seeds through their songs and mantras.4 They know from experi-
ence that if seeds are not honoured, loved and deeply cared for, then crops
planted from them will be disease-prone and will not yield good harvests.
Peoples’ expressions of love and care for local seeds thus mediate subtle
agroecologies—a process Western science is only beginning to understand
(Wright, 2021).

Regenerating seed commons also depends on protection from private
enclosure; collective, polycentric management; sharing of formal and
practical knowledge; and collective responsibility (Sievers-Glotzbach
et al., 2020, 2021). “Seed commons” are commoning-based arrange-
ments centred on seeds, in which a community conducts de facto
handling, growing, breeding and sharing of seeds (Sievers-Glotzbach
et al., 2020; and see Chapter 12). In effect, the seed commons is made
by commoning (Boiler & Helfrich, 2019; Ruivenkamp & Hilton, 2017).

Within the framework of food sovereignty, seed commoning is part
of the day-to-day activities mediated by local organizations that serve
different purposes within communities (Pimbert, 2008, 2018a ), such as:

• sustaining the ecological basis of agri-food systems—including
producing knowledge and joint actions for the local adaptive
management of land, seeds and water, as well as the development
of reliable bio-physical indicators to track and respond to change,
including climate change;

• coordinating human skills, knowledge and labour to generate both
use values and exchange values in the economy of the agri-food
system, as well as organize economic exchanges within and between
territories;

4 Mujumama, or Mother Seed. See https://vimeo.com/565544165.

https://vimeo.com/565544165
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• governing agri-food systems—including polycentric and place-
specific decisions about people’s access to food and natural resources
(such as land and seeds) as well as collectively generating the political
knowledge needed to shape policies and institutions.

Several local organizations with different functions, powers and responsi-
bilities are usually needed to coordinate different seed commoning activ-
ities (see Chapter 12). Such “nested organizations” operate at different
scales and act in complementary ways. These interlinked organizations
and networks provide the institutional landscape that is needed to manage
dynamic complexity in the social and ecological realms in which seeds and
food systems are embedded.

This polycentric web of interacting organizations provides the basis
for decentralized governance, and autonomous seed and food systems
(Pimbert, 2008). It also helps keep seeds in farmers’ hands and main-
tains the high diversity of cultivated and wild seed plants needed to build
agroecology-based agri-food systems that are resilient to climate change,
pandemics and market volatility.

2.4 How Agroecology Sustains Seed Diversity

Rooted in local Indigenous and peasant knowledge and the science
of ecology and complexity, agroecological practices are reliant on high
seed diversity: multi-species polycultures, intercrops, agroforestry, genetic
mixtures, mixed farming and agro-sylvo-pastoral systems (Altieri, 1995;
Gliessman, 2015). Agroecology also works to diversify the ecosystems and
landscapes in which farming systems are embedded (Pimbert et al., 2021).

For example, in the “forest home gardens” that cover 15% of the land
in Sri Lanka, family farmers raise trees, shrubs, herbs, crops and animals in
a complex multi-layered agroecological system. The garden system mimics
and merges with the complex structure and multiple functions of a forest,
although it is not identical to it. A diversity of cultivated and edible
wild seed plants are combined at multiple scales to yield many benefits,
including resilience to climatic shocks and stresses as well as healthy nutri-
tion in a diverse array of fruits, vegetables, spices and medicines, fodder
and staple food items (Pushpakumara et al., 2012).

Worldwide, people and nature have co-created complex, multi-layered
agroecologies based on cultivated and non-cultivated seeds. While
research and policy mostly focus on crop seeds, wild and semi-wild seed
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plants continue to be key for “society-nature co-evolution” (Norgaard &
Sikor, 1995), ecological sustainability and food and livelihood security
(Gujit et al., 1995). For example, agricultural and forager communities
in 22 Asian and African countries (as shown by 36 studies) use an average
of 90–100 species. In Ethiopia, India and Kenya, aggregate country esti-
mates can reach 300–800 species (Bharucha & Pretty, 2010; Gujit et al.,
1995).

In India, women Dalit farmers in the Medak district of Telangana
eat more than 40 species of highly nutritious wild greens in different
seasons. The diets of these dryland farmers include 329 species or varieties
of cereals, millets, oil seeds, pulses, fruit, vegetables, wild greens, roots
and tubers. Seeds, roots, leaves, flowers, fruits, gums and bark are also
consumed seasonally. Knowledgeable non-literate women farmers nurture
the seeds of these highly nutritious wild foods in environments they have
co-created with nature: collectively managed watersheds, common lands,
tree plantations and woodlands, field edges and organically manured farm
plots (Salomeyesudas & Satheesh, 2009). As “spiritual caretakers and co-
creators of the Maya forest” (Ford & Nigh, 2015) in Central America,
Maya farmers nurture diverse seed commons through their milpa system,
a perennial multi-cropping and multi-stage cyclical agriculture and agro-
forestry system based on maize and at least 90 other Mesoamerican
plants.

Such Indigenous and peasant land-use practices create mosaics of agri-
cultural areas and patches of wild biodiversity at multiple scales (Perfecto
& Vandermeer, 2017). This “natural matrix” model sustains a variety
of habitats and micro-environments as well as a diversity of culti-
vated and wild species (such as flowering seed plants, insects, birds
and mammals), many of which are edible and often key for the provi-
sion of ecosystem functions such as pollination. These territories conserve
a huge diversity of cultivated and wild seed plants (see Chapter 4), and
are de facto governed by Indigenous and local communities who derive
livelihoods from them (Pimbert & Borrini-Feyerabend, 2019). When
guided by a feminist ethics of care, new agroecological ways of organizing
can emerge within these territories of life, as suggested by practices in
southern Mexico (Lilia et al., 2020) and decolonial feminist movements
(Milgroom, 2021).

Re-localizing an agri-food system within a specific territory can signif-
icantly enhance possibilities for using a greater diversity of cultivated and
wild seed plants that are adapted to the many heterogenous environments
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created through agroecological practices—from micro-environments to
larger landscapes, as well as new economic niches along food chains.
This is one of the reasons why food sovereignty approaches lead to
the development of agri-food networks that re-localize agroecological
production, processing, distribution, consumption and waste recycling
within territories.

Such agroecological diversification and re-localization of agri-food
systems within territories demands unrestricted access to high levels of
inter- and intra-specific seed diversity. High levels of genetic heterogeneity
within and between species enable adaptation to a rich mosaic of place-
specific social and environmental conditions. Through this, the uniformity
of industrial monocultures can be reversed, and replaced by increasing
diversity, micro-geographical differentiation, dynamic local adaptation
and a self-organizing ecological complexity. Such agroecological regener-
ation of seed diversity can be observed in the evolutionary plant breeding
of cereals and other crops in Iran and Italy (see Chapter 8), where crop
populations with high genetic diversity are grown in ways that encourage
adaptation to the environment.

Similarly, seed diversity is often enhanced within territories through
agroecological farming and decentralized food webs that closely link
farmers with artisan producers and local markets for new products—
such as the flour, bread and beer made from Hebridean rye in Scotland
(Chapter 9; see also CSM, 2016).

The shift from industrial uniformity to living diversity is further
enabled by a transformative agroecology that restructures and re-
territorializes food and fibre production, distribution and consump-
tion within decentralized circular systems that mimic natural ecosys-
tems at different scales—from individual farm plots to entire cities.
This re-territorializing of agri-food systems echoes the proposals of the
Russian anarchist geographer Peter Kropotkin (1898) for an agrarian-
industrial mutualism, in which most economic activities are re-localized
in villages mixing agricultural and industrial elements, where produc-
tion is controlled by those directly engaged in it. Kropotkin’s ideas on
how to overcome the spatial inefficiencies of capitalist production and
generate synergies between small-scale industry and agriculture are partic-
ularly relevant today. For example, they might be applied to the design of
shorter supply chains that are less vulnerable than global value chains to
the massive disruptions caused by pandemics (UNEP, 2020).
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The building blocks for circular systems based on an agrarian-industrial
mutualism do exist, and include enhancing functional biodiversity, ecolog-
ical clustering of industries, recycling, and localized production and
consumption in specific rural and urban territories (Jones et al., 2012;
Isenhour & Reno, 2019; Pimbert, 2012). Circular systems that combine
food and energy production with water and waste management not
only increase the use of seed diversity over time and space. They can
also reduce greenhouse-gas emissions as well as ecological and material
footprints, while maintaining a good quality of life through controlled
processes of de-growth in consumption and production.5

More generally, agroecological pathways to sustainability can help
reclaim the seed commons by using a wide diversity of heterogeneous
cultivated and wild seeds in agri-food systems and the environments
they are embedded in. Decentralized and re-territorialized agroecolog-
ical systems using a large diversity of heterogeneous seeds (cultivated and
wild plants) are usually more resilient to shocks and stresses, including
climate change and market volatility.6

However, reclaiming a diversity of seed commons through agroe-
cology demands a system-wide change in which seed management and
governance are part of a larger paradigm shift towards food sovereignty.
Such large-scale agroecological transformations depend on more inclusive
democracy and justice in six key domains: access to natural ecosystems,
including land, water and seeds; systems of economic exchange and
markets; knowledge and culture; social networks and local organizations;
discourses; and equity, gender and diversity (Anderson et al., 2021).

Within each of these domains exist structures and processes that
constrain agroecology, and others that enable it. Different means
are deployed by specific actors, such as agri-business and civil
society organizations, to ensure that agroecology either “fits and
conforms” or “stretches and transforms” the dominant agri-food regime
(Levidow et al., 2014). This is a highly charged political process that

5 Such as those encapsulated in the eight “Rs”: re-evaluate, re-conceptualize, re-
structure, redistribute, re-localize, reduce, reuse and recycle (Latouche, 2011).

6 The resilience of such biodiversity-rich agri-food systems emerges from internal
processes of functional diversity and redundancy, self-regulation, connectivity, response
diversity, space and time heterogeneity, the building of natural assets such as soil fertility,
social self-organization, reflective learning, autonomy and local interdependency (Tittonell,
2020).
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creates major controversies and power conflicts at local, national and
global levels (Anderson et al., 2021; Pimbert, 2018b).

2.5 Reinventing an Economics of Care

From a food sovereignty perspective, a central challenge for seed gover-
nance and management is to claim, recover and implement economic
processes that support community control over seeds, knowledge and the
means of livelihoods. Two interrelated issues are key in this context.

2.5.1 Access to Land, Seeds, Water and Other Means of Production

Colonial powers, agri-business corporations, conservation organizations
and national governments: all have a history of appropriating seeds, land
and natural resources, and denying the pre-existing rights of Indigenous
peoples and peasant communities. Mutualities of care and community
solidarity are eroded as the subsistence economy of the commons is trans-
formed into marketable “goods and services” by private enterprises that
organize wage labour to meet “consumer demand” (Illich, 2005).

In response to these enclosures, food and seed sovereignty activists
have defined, demanded and defended access to land, seeds, water and
other means of production as a human right, and important international
instruments and agreements have been achieved in the last three decades
(Claeys, 2015; Golay & Bessa, 2019; Pimbert & Borrini-Feyerabend,
2019). The United Nations Declaration on the Rights of Peasants and
Other People Working in Rural Areas (UNDROP)7 is the most recent
UN instrument that recognizes new human rights. These include the
right to land, seeds, natural resources and food sovereignty via agroe-
cology, local markets, local seeds, participatory decision-making, gender
justice and the transition to resilient and sustainable food systems (La Vía
Campesina, 2020).

Ensuring that governments enforce and protect the collective and
individual rights enshrined in UNDROP, along with other international
instruments and declarations, depends on the agency and collective
action of peoples and communities. In the interests of equity and non-
discrimination, food and seed sovereignty movements must focus on
securing collective rights and promote at all levels the equitable resolu-
tion of power dynamics related to gender, wealth, age, disability, ethnic

7 The UNDROP was approved by the UN General Assembly in December 2018. It is
available at http://ap.ohchr.org/documents/dpage_e.aspx?si=A/HRC/39/L.16.

http://ap.ohchr.org/documents/dpage_e.aspx%3Fsi%3DA/HRC/39/L.16
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background and other axes of difference (Claeys and Bourke Martignoni,
2021).

2.5.2 Diverse Economies of Care for Diverse Seeds

From a food sovereignty perspective, many custodians of diverse seed
commons need their own distinct forms of economic exchange that mini-
mize the need to participate in global commodity markets. In essence,
they need diverse economies to sustain their unique seed commons and
autonomous food systems.

Fortunately, “more-than-capitalist economies” (Gibson-Graham &
Dombroski, 2020) persist across the world. In fact, much of the
world’s economy is informal, cooperative, hidden, community-based and
unwaged (Rist, 2011; White & Williams, 2014). Empirical examples from
economic geography show how diverse economies can also include more
than human labour and human/non-human interdependence (Gibson-
Graham & Dombroski, 2020). Although they are ignored, devalued and
undermined by mainstream economic theory, these forms of economic
organization offer relevant models for food and seed sovereignty.

For example, local control over seed saving and seed sharing is usually
stronger in economies that combine market activities with non-monetary
forms of exchange based on barter, reciprocity, gift relations, care and
solidarity (Chapter 4; Argumedo & Pimbert, 2010). Such complemen-
tary forms of local economic exchange offer alternatives to markets solely
focused on money. But to advance seed sovereignty and enable a diver-
sity of seed commons, such plural forms of economic exchange must be
acknowledged, developed and strengthened.

More fundamentally, if diverse seed commons are to be defended and
food and seed sovereignty supported, a radical rethink of economics is
needed. Some further ideas that could enable a post-capitalist and post-
patriarchal economics include:

• a guaranteed and unconditional minimum income for all men and
women

• a significant drop in time spent in wage—work and a fairer sharing
of jobs and free time between men and women

• wealth redistribution measures—taxing the hyper-rich and corpora-
tions as well as financial speculations to free up resources for poorer
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social groups and regions, and also regenerate local ecologies and
economies

• the use of alternative local currencies to retain wealth in re-
territorialized economies

• a general and progressive shift to an economics of social inclu-
sion, freedom and solidarity—based on the principle of “from each
according to his/her means, to each according to his/her needs”

• economic indicators that reflect and reinforce new definitions of
wellbeing such as conviviality, mutual care and frugal abundance.

Practices for diverse economies and autonomy seek to combine these
processes in mutually reinforcing ways as part of what Gibson-Graham
call the “generative commons” (in de Peuter & Dyer Witheford, 2010:
46).

2.6 Deepening Democracy

Food and seed sovereignty movements seek to reverse the democratic
deficit and exclusion that favour the interests of powerful corporations,
investors, big farmers and technocratic research institutes. But to comple-
ment, or replace, the models of representative democracy that prevail
in policymaking, “direct democracy” is often needed—that is, the direct
participation of citizens in democratic decision-making. This approach is
democracy in its original sense, as self-governance: people deciding their
individual and collective futures.

A transition to direct democracy poses major challenges. First, deep-
ening democracy assumes that every person is competent and reasonable
enough to participate in democratic politics. It also demands a shift in
mindset and behaviour from that of passive taxpayers and voters. Second,
active citizenship and participation in decision-making are rights that
have to be claimed mainly through the agency and actions of people
themselves; they are rarely granted by the state or the market.

Third, empowering Indigenous peoples, peasant farmers and other
citizens in the governance of seeds and food systems, and stewardship
of the ecosystems they are embedded in (such as grasslands, forests
and wetlands), demands social innovations that create inclusive and safe
spaces for peoples’ deliberation and action; build local organizations, hori-
zontal networks and federations to enhance peoples’ capacity for voice
and agency; strengthen civil society as well as gender and intersectional
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equity; and expand information democracy and citizen-controlled media
(community radio and video film-making). Other such needed innova-
tions would promote self-management structures at the workplace and
democracy in households; encourage learning from the history of direct
democracy; and nurture active citizenship (Pimbert, 2008).

Fourth among the challenges to a shift to direct democracy is that
only with some material security and free time can men and women
be “empowered” to think about the policies and institutions they want
and how they can develop them. Free time is needed for people to fully
engage in, and regularly practise, the art of participatory direct democ-
racy. That demands radical reforms in economic arrangements like those
listed in Sect. 2.5.2. Not least, deepening democracy in the governance
of seeds and agri-food systems also implies greater gender justice outside
of patriarchy:

If we do not eradicate violence towards women within the movement, we will
not advance in our struggles, and if we do not create new gender relations,
we will not be able to build a new society. (La Vía Campesina, 2008)

Forms of people-centred food systems and seed autonomy—seed
commons, fruit tree gardens, diverse agroecologies, re-territorialized food
systems that re-embed economics in society (cf. Polanyi, 1957)—demand
inclusive participation. They also require collective action to coordi-
nate local adaptive management and governance across a wide range of
food systems and associated landscapes (farmlands, forests, grasslands and
beyond). So to put people at the centre of food systems and to foster
seed autonomy, it is key to decentralize and re-distribute power in poly-
centric and horizontal webs, both in and between territories (Pimbert &
Borrini-Feyerabend, 2019).

One option is democratic confederalism. This system involves a
network of bodies or councils made up of citizens, with members or
delegates chosen by sortition (selection as a random sample) or elected
from face-to-face democratic assemblies in villages, towns and neighbour-
hoods of large cities (Bookchin, 2015; Öcalan, 2011). The larger and
more numerous the linked federations and confederations become, the
greater is their potential to democratize and decentralize the governance
of food systems and their diverse agroecologies (Pimbert, 2021).

Federating and building alliances between spaces of self-governance
and bottom-up decision-making has key potential for the democratic



34 M. PIMBERT

governance of seeds and the agri-food systems they are embedded in.
However, urgent issues such as the climate crisis also demands engage-
ment with national governments. That suggests a two-pronged approach:

• acting to transform the organizational structures, professional
culture and practices of state governance, and a focus on enabling
national and municipal governments to support bottom-up, decen-
tralized, multi-ethnic and participatory decision-making. Such trans-
formations demand decisive public intervention by states to limit the
disproportionate power of a handful of corporations in the gover-
nance of seeds (Clapp, 2021) and the global food system (Canfield
et al., 2021).

• strengthening community self-governance and management, devel-
oping grassroots horizontal networks and insisting on participatory
planning, deliberative and gender inclusive processes for policy
making, participatory budgeting, power-equalizing action-research
and the co-creation of new knowledge. Expanding community
autonomy in governing and managing the commons also depends
on enabling mutual aid, collective action, and cooperation through
critical popular education (Pimbert, 2018a).

2.7 Conclusion

The proposals made here are largely absent from global and national
discussions on the governance and management of seeds. In fact, many
policy and scientific “experts” who are locked into “business as usual”
thinking about the Fourth Industrial Revolution for food and farming
(WEF, 2018; UNFSS, 2021; and see Introduction, Section 1.4) would
say that these are utopian ideas that pose risks to economic progress and
private property. However, given the unprecedented existential threats
humanity now faces beyond the climate crisis—such as serious biodiver-
sity loss, deepening poverty and massive social exclusion—radical ideas
outside capitalism and patriarchy are needed to reimagine and transform
seed and food systems for social and environmental justice.

In this regard, the food sovereignty paradigm—with its emphasis on
a transformative agroecology, the commons, direct democracy and an
economics of care and solidarity—offers hope, and a framework for
action.
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CHAPTER 3

Integration of Endogenous Development
Theory into the Study of Seed Governance

Yoshiaki Nishikawa

Abstract In the 1970s, the Japanese sociologist Kazuko Tsurumi devel-
oped endogenous development theory—the idea of ‘development from
within’, which frames human wellbeing, ecological viability and commu-
nity agency as central to sustainable modernisation. In this study of
Tsurumi’s ideas vis-à-vis seed governance, Yoshiaki Nishikawa first traces
the broader debate over seed systems, from polarised stances such as tradi-
tional vs modern to more nuanced mixed approaches. Nishikawa shows
how Tsurumi’s thinking on values, communication, local autonomy and
tradition can illuminate understanding of humanity’s relationship with
seeds across cultures and regions. Many farmers, for instance, consider
crop diversity and seed production as naturally integral to their steward-
ship of local ecologies, rather than politicised acts of sovereignty. Wise
governance is based on an understanding of seeds as a biocultural legacy,
and ensures that autonomy and respect are interwoven in the concept and
practice of seed sovereignty.
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3.1 Introduction

This book has two objectives. One is to expand the understanding
and application of agroecology and food sovereignty concepts, with
an emphasis on the Asian context. The other is to render debates
on mainstreaming agroecology and food sovereignty more diverse and
inclusive.

Along with flourishing ecosystems and inter-species diversity, crop
biodiversity is central to agroecology, and crucial in ensuring the sustain-
ability of crop farming and food production. Diversity in crop species
has been created by farmers themselves, especially those engaged in so-
called traditional agriculture as practised in developing countries (Harlan,
1992). In this way, farmers directly contribute to the UN Sustainable
Development Goal 15, ‘Life on Land’, which aims to protect, restore and
promote the sustainable use of biodiversity.

This chapter introduces endogenous development theory, originally
developed by a Japanese sociologist Kazuko Tsurumi in the 1970s and
other researchers, mainly during the 1980s and 1990s, to help develop
thinking on agroecology and sovereignty vis-à-vis the realities of rural
communities, especially in terms of diversity and inclusion (see Chapter 1,
Box 1.2). Focusing on the role of autonomous actors in resource manage-
ment, and more generally on the importance of achieving a more
harmonious relationship with nature, the chapter evaluates seed systems
in which livelihoods are rooted in understanding of the surrounding
environment and of humanity as part of it.

3.2 A Brief History

of the Debates on Seed Systems

Crop-breeding institutions—most of which focus on biological science
and the industrialisation of agriculture—are mainly concerned with
obtaining sufficient diversity in terms of breeding materials. Their aim
with conservation and the management of seeds as crop genetic resources
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is primarily utilitarian for future agriculture, largely ignoring current social
and cultural dimensions (Ford-Lloyd & Jackson, 1986; Frankel & Soule,
1981; Srinivasan, 2010). Under this agenda, they promote the idea that
genetic resources are a common heritage allowing everyone free access,
even as they largely ignore the contribution of Indigenous people who
developed and maintained crop biodiversity (Mooney, 1983).

These differing conceptions of crop diversity and its implications have
led to conflicts between groups that represent farmers’ and plant breed-
er’s rights (Kloppenburg & Kleinman, 1988). Thus early on, many crop
scientists (Frankel, 1988; Kawano, 2003) were proposing multidisci-
plinary approaches involving, for example, a combination of research on
biological evolution with research on the social implications of diversity
management.

Seed systems are often divided into formal and informal or local
systems (Almekinders & Louwaars, 1994). A seed system encompasses a
range of activities, including production, saving, distribution, certification
and sales, as well as a variety of institutions that support these activities.
An informal system mainly deals with the supply of seeds derived from
non-certified local or traditional (open-pollinated) varieties that have been
created through seed production or exchange by farmers. A formal system
aims to provide seed certification, improve varieties (hybrids) and ensure
supply under the control of a government body.

Thus, in traditional agriculture, farmers continue to engage in seed-
saving practices (McGuire & Sperling, 2016). In industrialised agricul-
ture, breeding and seed supply are mainly undertaken by governments
and/or seed corporations, and farmers are generally obliged to purchase
seeds every year.

Many governments have promoted seed-provision systems of the latter
kind, based on ‘scientific’ evidence of more efficient production (Biggs,
2008). Yet in local systems, crop varieties are developed under specific
regional climatic and soil conditions; their genotypes are particularly
suited to these conditions, and not necessarily to those of other regions.
Such varieties tend also to be woven into local culture, customs and liveli-
hoods in ways that other varieties within the same species cannot replicate
(Suge, 1987). Additionally, numerous farmers and hobby gardeners
continue to collect seeds themselves in both developing and developed
countries, including Japan (see Chapters 4–6).
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3.3 The Diversification of Debates

on Seed Systems and Governance

Perspectives on seed governance among various actors, including
researchers, differ widely and often conflict: traditional vs modern, subsis-
tence vs commercial, local vs global, small- vs large-scale frameworks. The
failure of the current food and agriculture system has made these conflicts
unavoidable (Duncan et al., 2019; Rosset & Altieri, 2017). However,
strict application of any one framework may hinder the development
of more sustainable and resilient systems unless attention is paid to the
diverse mechanisms supporting seed resilience in each community. Both
global and local approaches are important, for instance, but need to be
evaluated differently.

Seeds as commons is a concept advocated by many seed activists,
including Vandana Shiva (2020). Globally, such a commons demands the
inclusion of diverse stakeholders—not only traditional players from public
and private institutions, but also members of grassroots organisations, and
farmers themselves. The concept is based on the framework of the 2001
International Treaty on Plant Genetic Resources for Food and Agricul-
ture, or ITPGRFA, which promotes plant genetic resource conservation
and protects farmers’ rights to a fair share of any benefits arising from
their use (Frison, 2018).

Indeed, many studies link farmers’ rights, seed and food sovereignty,
and ‘right to food’ frameworks to grassroots seed-saving activities, as
explained in Chapter 2. The ITPGRFA clearly recognises the concept
of farmers’ rights as a counterweight to excessive protection of breed-
ers’ rights (Andersen, 2008; Esquinas-Alcazar et al., 2013). Achieving
collaboration and harmonisation across different activities among diverse
stakeholders is critical to ensuring sustainable, resilient seed provision and
procurement (Nishikawa, 1990). A diversity of stakeholders is inevitable,
given the range of different functions and facilities needed if both conser-
vation and sustainable use are to succeed. Research must therefore
encompass more than seed provision and procurement mechanisms, and
involve stakeholders working together with others, especially farmers—the
most important group in the context of seeds (Chambers, 2005; Neef &
Neubert, 2011; Scoones, 2015).

There are many kinds of seed sourcing that cannot be simply explained
in terms of single frameworks of seed governance as described above, such
as traditional or modern. (These will be explored in subsequent chapters.)
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Even when formal systems predominate, many farmers still use seeds orig-
inating in both informal and formal systems and obtain through purchase,
self-saving or exchange (Coomes et al., 2015). And some private compa-
nies are in close contact with peasant farmers, enabling them to tailor
seed sales to varieties suitable for their farms. By using these perspectives
to evaluate seed systems in rural Japan, elsewhere in Asia and beyond—
where livelihoods are deeply rooted in the understanding of surrounding
nature and humankind as a part of it—we can add nuance to conceptu-
alisations of agroecology and food sovereignty and enable more resilient
seed governance.

As explained in Chapter 2, policies that apply the tenets of agroecology
and sovereignty have ultimately helped in transforming highly indus-
trialised, globalised and increasingly unsustainable and fragile food and
agriculture systems into more sustainable and resilient ones (Anderson
et al., 2020; Levidow et al., 2014; Pimbert, 2018). Jessica Duncan
and colleagues (2019), in promoting agroecology research, state: ‘We
continue to think deeply about our theories of change, our values and
principles, and the different roles that we can and do play in enabling
agroecology transformations in the food sovereignty movement at large’.
Colin Anderson and colleagues (2020) meanwhile assert that bottom-
up forms of governance and the self-organisation of communities have
the potential to enable transformation for sustainability. Various forms
of seed activism also exist in Europe, South America and other regions
(Peschard & Randeria, 2020).

Anderson and colleagues suggest that approaches that co-opt or disable
bottom-up processes, which are often deployed by governments or corpo-
rations, should be avoided. As the core ideas of agroecology and food
sovereignty reflect the principles of endogenous development, those prin-
ciples inevitably enrich any discussion of agroecological transformation.
However, endogenous development theory clearly embraces the coex-
istence of a diversity of systems; and if any model or frame, such as
agroecology, is to be widely applied, it needs to be done carefully, given
the range of conditions across locales in both Asian and Western contexts.

3.4 Endogenous Development Theory: A ‘Third
System’ for Understanding Development

The concept of endogenous development was first identified in the report
Development and International Cooperation, which was submitted by
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the Hammarskjöld Foundation to the UN General Assembly in 1975
(Dag Hammarskjöld Foundation, 1975). The report states: ‘If the goal
of development is human development that aims at the liberation and
self-development of man as an individual or as a social being, that
development must be endogenous in each social community’.

At around the same time, Kazuko Tsurumi began to apply the concept
of endogenous development to specific cases in China and Japan. One
of her foci was communities affected by Minamata disease, a severe
neurological disease caused by methylmercury poisoning that was first
discovered in Minamata, Japan, in 1956 and linked to industrial waste
(Tsurumi, 1989, 1996). As one of the foremost proponents of endoge-
nous development theory, Tsurumi set out to define its key elements.

First, endogenous development is specifically associated with certain
values, in direct contrast to the standardised or generalised process of
modernisation theory, which tends to take a neutral stance on values.
(The German sociologist Max Weber was among the first to theoreti-
cally codify the transition from traditional to modern society.) Tsurumi
states that whereas modernisation theory tends to generalise the process
of transition regardless of historical, social and cultural distinctions,
endogenous theory focuses on specific societies, is less abstract and is
more oriented towards local communities. While any approach applying
endogenous development has a common goal—achieving wellbeing—
Tsurumi’s formulation posits a number of ways to achieve that, and
a range of societal models that might be more likely to enable these
processes, as well as other changes that might ensue, such as emergence
of different key persons for development.

Second, endogenous development theory emphasises the importance
and possibility of mutual exchange. Although endogenous development
takes place simultaneously in many localities on a global scale, the kind
of development varies; and further, each kind can become a model for
other forms of development. In the 1970s, for example, people in Mina-
mata exchanged experiences with Indigenous communities in Canada
who had also been affected by mercury poisoning. Despite living under
completely different economic, social, cultural and political conditions,
the two groups shared ideas how corporate interests and government
pressure had severely undermined their dignity and created health crisis
and community collapse. This exchange led to involvement of physicians
to refine the diagnostics.
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The third element Tsurumi isolated is that a region is an ideal unit
for endogenous development, at least in theory. It is a smaller unit than
a nation, but not necessarily contained within one nation—such as the
Basque Country, which straddles the border of Spain and France.

Fourth, endogenous development rests on a ‘third system’ of power,
distinguishing it from other development theories, which tend to refer
to political power as the most important, followed by economic power.
This third system focuses not on seeking to change existing political and
economic power structures, but rather to encourage locals to have their
say and act autonomously within them.

Finally, Tsurumi stressed the importance of tradition. That is, institu-
tions and norms well accepted by people within the designated regions,
and comprising three aspects: a structure of awareness, social relations and
practical techniques that express the dynamic nature of tradition.

In understanding Tsurumi’s conceptualisation of endogenous devel-
opment, her experience in Minamata reveals much. She visited four
communities in the city where many had suffered from Minamata disease.
She and her group conducted interviews with study group members,
rather than using questionnaires or quantitative data collection methods.
From their findings, Tsurumi drew two key conclusions (Tsurumi, 1989,
1996). One was that Minamata disease provided the most extreme case
of certain negative aspects of centralised and corporate-led modernisa-
tion; the other was that in terms of endogenous development, the actors
were people who had suffered from those negative impacts, enacted by
the government and certain enterprises.

Tsurumi also developed the concept of autonomous rehabilitation.
In the case of Minamata disease, the destruction of nature through
rampant industrialisation and pollution affected people not only exter-
nally—that is, in their relationship with nature and with other people.
It also had an internal impact, on their physical and spiritual health
and dignity. Autonomous rehabilitation enabled healing in both respects.
When people with the disease realised the limitations of modern medicine
in tackling the damage they had suffered, they decided to rehabili-
tate themselves by deploying their own capabilities and creativity (see
Box 3.1). Tsurumi’s view of society as multi-faceted posits that transfor-
mation cannot be unilateral; that in turn provides a stimulus for finding
diverse and inclusive ways of developing relationships between nature and
humanity in relation to seed governance.
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Box 3.1: Kazuko Tsurumi’s Case Study in Minamata: The Findings
Towards the end of the 1970s, Tsurumi selected three people with
differing attitudes towards nature, and towards the institutions implicated
in the Minamata disaster, to examine their personal rehabilitation and that
of the Minamata community. She identified the approaches observed in
these three individuals as confrontational-integrative, non-confrontational
fusionist, and non-confrontational and integrative.

• The actor whose approach was confrontational-integrative organised
a self-help group of people with Minamata disease, and filed lawsuits
against the company involved, the local government and eventually
the national government. He also asserted the necessity of engaging
in direct negotiation with the company’s president.

• The actor favouring the non-confrontational fusionist approach
focused on healing and rehabilitation by immersing in nature, specifi-
cally through local activities such as fishing, as well as engaging more
closely with her neighbours.

• The non-confrontational integrative actor initially mobilised actively
against the company and the public authorities involved. After
attending a UN Human Environmental Conference in Stockholm in
his wheelchair, however, he became aware of other people affected by
mercury poisoning—in countries such as Canada and Indonesia—and
began to communicate with them as co-sufferers.

Tsurumi described these creative approaches as demonstrating three layers
of social change, seeking a return to an idealised past, cure and rehabili-
tation focused on both nature and self, and renovative creation of balance
in which conflicting ideas coexist simultaneously (Tsurumi, 1987).
Source Originally Presented at the Ninth Meeting of the International
Society for the Study of Behavioral Development, 13 July 1987, Tokyo.

There are other definitions and applications of endogenous develop-
ment theory. One core point of debate has been whether endogenous
development can be integrated into government policy, which is generally
perceived as the imposition of edicts or measures on communities by an
external institution. In such cases, the argument goes, endogenous devel-
opment processes could no longer be considered properly endogenous,
and would generate unresolvable tension between enforceable policy and
local people’s spontaneous judgement or practice (Matsumiya, 2001),
which is independent of influence from outside with power. If authority
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is exercised uniformly over all communities and/or individuals, it could
be seen as conflicting with local autonomy.

Locally specific issues arising in different localities need constant re-
evaluation, and endogenous development should be considered as one
potentially valuable tool in understanding how conflicting practices and
theories can coexist.

In relation to endogenous development, Hisashi Nakamura (1989)
theorised that agriculture can be seen as a symbiotic relationship between
humans and non-humans, and is thus tied to the specific space and time
in which symbiosis is created and maintained. In this book, especially
Chapters 5, 7, and 10 about Japan and East Asia, contributors elabo-
rate on this relationship to expand current understanding of agroecology
by integrating it with components of endogenous development theory.

Readers of this book seeking to understand endogenous develop-
ment better should note that relevant views have been theorised in the
sustainable livelihoods approach (SLA), which was widely adopted by the
former UK Department for International Development from the 1990s
(Scoones, 2015). The SLA emphasises diversity in its analysis of liveli-
hoods. In this it is assumed that, while those from outside a community
may provide assistance, it is local people who are trying to diversify their
lifestyles by applying a strategy prioritising sustainable survival.

In the SLA, the starting point for development, or resource gover-
nance, is that such governance is sustainable only when rural people
spontaneously participate in it, rather than be compelled to do so by
external institutions. Indeed, as Ian Scoones has noted (2015), the ‘failure
of agricultural and rural development to date has been largely due to the
uniform top-down policies of governments and aid agencies (focused on
economic growth)’. Although the rationale is different, the SLA is similar
to endogenous development theory in according a lesser role to outside
agencies in community development than to the communities themselves.

3.5 Approaches to Exploring Seed Governance

and Expanding Perspectives on Seed Sovereignty

Farmers are key players in conserving biocultural diversity—that is, the
integration of farming into people’s livelihoods. In developing countries,
many farmers do not necessarily prioritise increased crop yields or profits;
they also consider cultural values, avoidance of risks (such as drastic
harvest failures), and personal preferences in crop varieties. Long before
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the concept of seed sovereignty arose within political debates, farmers
and local people tended to see crop diversity and seed production as just
aspects of their everyday work.

Moreover, not all people who procure and supply seeds in Japan and
other Asian countries base their farming practice or activities on specific
rights to use and control resources. Their approaches and practices are
derived not from politics but from a kind of intuitive understanding,
as farmers, of their role in stewarding regional ecology. That process
expresses their own endogenous development, and provides the foun-
dation of their approach to seed care. For many of them, there is no
contradiction between concepts of property rights and informal, day-to-
day applications of traditional tacit knowledge on seeds: the two can exist
in parallel (Rival, 2018; Nakazora, 2019).

Each chapter of this book looks at the approaches of ordinary people
who do not think in terms of sovereignty over seeds. Sam Gray and Raj
Patel (2015), among others, have claimed that ideas of food sovereignty
have the potential to liberate people and communities that are other-
wise deeply dominated by unsustainable food and agriculture systems.
However, introducing the concept of seed sovereignty to seed governance
where people have emphasised commitment and care rather than rights-
based thinking may run the risk of generating new forms of oppression. A
sovereignty-based approach may inadvertently pressure people who have
managed their resources without thinking in such terms to accept the
political perspective of sovereignty as necessary discourse (Anderson et al.,
2020).

All the contributors of this book seek to encourage a greater aware-
ness and acceptance of agroecology and food sovereignty. At the same
time, they honour the fact that many people hesitate to introduce such
ideas into local communities and institutions without first understanding
and safeguarding local stakeholders’ evolved approaches to governing
resources.

These concerns can be illustrated by debates that took place in confer-
ences of the International Council on Monuments and Sites (ICOMOS)
during the 1990s, where delegates and members wrangled with the
concept of authenticity vis-à-vis cultural heritage and cultural diversity
(Stovel, 2008). The result was an important declaration, the Nara Docu-
ment on Authenticity. Before 1992, when Japan became a member
of the World Heritage Convention (which had been adopted by the
General Conference of the United Nations Educational, Scientific and
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Cultural Organization, or UNESCO, in 1972), the issue of heritage
authenticity was mainly discussed in the context of European stone struc-
tures. Wooden structures that are periodically rebuilt based on traditional
designs and methods—such as the Shinto Ise Grand Shrine in Japan—
were not recognised as part of authentic heritage. (Since each of more
than 700 thousand pieces of construction materials need to be exam-
ined for the authenticity every twenty years under UNESCO scheme,
the Shrine decided not to be registered as a World Heritage. However,
another site, Shirakawa, with wooden houses whose materials for thatches
are gathered in the traditional way was registered because it is the way
itself that is recognised as authentic.)

The Nara Document on Authenticity (ICOMOS, 1994) affirms that
cultural heritage diversity exists across time and space and that other
cultures and all aspects of their belief systems need to be respected
(Article 6). Specifically, Article 11 states:

All judgments about values attributed to cultural properties as well as the
credibility of related information sources may differ from culture to culture,
and even within the same culture. It is thus not possible to base judgments
of values and authenticity within fixed criteria. On the contrary, the respect
due to all cultures requires that heritage properties must be considered and
judged within the cultural contexts to which they belong.

Seeds are tangible substances forming an essential part of biocultural
heritage and diversity within a sustainable seed governance system, which
with food sovereignty forms an integral component of a sustainable and
resilient society. UNESCO clearly recognises the importance of specific
contexts in time and space, and of values recognised and asserted by
parties concerned, while accepting the universal value of world heritage.
Thus, when applying evaluation criteria and processes developed by
outsiders, it is necessary to ensure meaningful debates through the
inclusion of relevant stakeholders.

Seeking to promote one ideology from one specific society as authori-
tative is antithetical to diversity and inclusion. This book seeks to promote
those values, which also lie at the core of the UN Sustainable Develop-
ment Goals. Each chapter provides valuable information on the actors,
processes and methods that are currently involved in the conservation
and utilisation of crop genetic resources, and on the diversity of seeds
in different contexts. These cases illustrate the mechanisms needed to
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prevent new forms of oppression directed towards local stakeholders,
and how autonomy and respect can be secured as critical components
of sovereignty.
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CHAPTER 4

Indigenous Seed Systems and Biocultural
Heritage: The Andean Potato Park’s

Approach to Seed Governance

Krystyna Swiderska and Alejandro Argumedo

Abstract In the Indigenous worldview, seeds are both biological entities
and embodiments of immateriality: knowledge, culture and the sacred.
Indigenous seed systems thus codify the human connection to nature.
Yet such ‘informal’ systems, whether developed by Indigenous peoples or
small-scale farmers, barely surface in policy debates. Krystyna Swiderska
and Alejandro Argumedo seek to redress the balance in this detailed
study of the principles, values and practices of Indigenous seed systems
and governance. While ranging over a number of case studies from
Kyrgyzstan to Kenya, their prime focus is the Andean Potato Park in
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Cusco, Peru—a world centre of origin and domestication of crops such
as the potato, quinoa and amaranth. Swiderska and Argumedo describe
the Park’s collective and customary governance structure, and the ways
of learning, exchange systems, seed banks and more developed by its
Quechua farmers. To safeguard the vital Indigenous contribution to seed
security and diversity, they conclude, a biocultural rights-based approach
to seed governance is required and needs further support from policy
reform, among other measures.

Keywords Indigenous people · Biocultural heritage · Customary seed
governance · Territories

4.1 Introduction

Indigenous peoples’ seed systems sustain a rich diversity of underutilised
species and varieties, both cultivated and wild, including ancestral popu-
lations of crops in centres of origin (i.e. domestication) (Bellon, 1996),
based on Indigenous knowledge, values and worldviews (Graddy, 2013;
Pilgrim & Pretty, 2010). Many Indigenous territories overlap geograph-
ically with centres of origin of crops, known as Vavilov centres (Maxted
et al., 2020).

Seeds inevitably combine material and immaterial aspects such as
knowledge and culture (Sievers-Glotzbach et al., 2021). This is very
clearly seen in Indigenous seed systems. In Andean cultures, for example,
seeds are regarded as spiritual beings connected to a landscape where
everything, including rocks, has a spiritual dimension. Thus, seeds and
seed systems are not only regarded as biological and economic resources,
but also as socio-ecological systems governed by ancestral rules and values
that emanate from Indigenous ways of understanding the universe, and
that codify a deep respect for nature (Graddy, 2013).

Despite their critical importance for food and nutrition security and
climate resilience, these so-called “informal” seed systems remain poorly
understood (Gill et al., 2013). Thus, the distinct biocultural and norma-
tive character of Indigenous seed systems is often overlooked rather than
supported by formal seed policies and conservation practices.

This chapter explores the customary principles, values and practices
that characterise Indigenous seed systems as biocultural heritage, both
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globally and in the Andean Potato Park in Cusco, Peru—or Parque de
la Papa—which enshrines a Quechua rights-based biocultural approach to
seed governance. Here, the wild and the sacred realms play a greater role
in seed governance than humans, and the holistic Andean worldview and
values continue to play a critical role in ensuring biodiversity conserva-
tion, food security and human wellbeing. The chapter also explores the
governance tools developed by Potato Park communities, with support
from the NGO Asociación ANDES, to revitalise and conserve the Potato
Park seed system as one of the world’s richest in-situ genetic reserves.

4.2 Indigenous Seed Systems

as Biocultural Heritage

Many Indigenous seed systems are guided by Indigenous core values of
sharing and reciprocity, and balance with nature (Swiderska et al., 2009).
These core values or principles are a common feature across Indige-
nous cultures from the Quechua of Peru to the Kuna of Panama, the
Himalayan Lepchas, the Naxi of Yunnan, China, and the Mijikenda of
coastal Kenya (Swiderska et al., 2011). The obligation to share seeds and
related traditional knowledge enhances the diversity of seed each farmer
holds, helps to maintain the purity of seed and promotes further diversi-
fication through adaptation to different environments (Argumedo et al.,
2011). In the Indian Himalayas, for example, exchange of seeds between
communities at different altitudes has enabled farmers to adapt to warmer
climates (Pant, 2012), while in Southwest China, seeds are exchanged
over very large distances (Swiderska et al., 2011). Women play a key
role in managing seed systems and transmitting knowledge to younger
generations (Swiderska et al., 2018).

In Cusco’s Potato Park, Indigenous practices of saving and sharing
seeds to spread risk are embedded in traditional networks that connect
farmers across different environments (ANDES, 2016). The Potato Park
communities have conserved a very high diversity of cultivated, semi-wild
and wild crops, ensuring food security despite significant climate change
impacts and the Covid-19 pandemic. This biodiversity exists thanks to
their ancestral principles of solidarity, reciprocity and balance between
humans, nature and the sacred worlds. As Mariano Sutta, a community
expert from the Potato Park explained: “This diversity of food could not
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exist without these principles. For us having our food system built on
these principles is very important” (Swiderska & Ryan, 2021).

For Indigenous peoples and small-scale farmers, seeds often have
spiritual and ritualistic significance (Pilgrim & Pretty, 2010; Samuel &
David, 2007). Seeds embody knowledge, practices and beliefs, inextri-
cably linking biodiversity and intangible cultural heritage as “biocultural
heritage” (see Box 4.1). In the Potato Park, seeds have souls, form
communities, and have a system of rules that humans do not under-
stand. When the International Potato Centre returned native potatoes
that had been lost, this revived associated traditional knowledge and
beliefs embedded in seeds (Swiderska et al., 2011). In Southwest China,
restoring traditional seeds revived associated traditional knowledge and
practices (Swiderska et al., 2009).

Even where spiritual beliefs have been weakened, the cultural values
and uses of seeds—such as to produce traditional foods for ceremonies
and festivals—often play a critical role in preventing the loss of genetic
diversity (Swiderska et al., 2009). Across the world, Indigenous elders,
and women in particular, continue to conserve traditional seeds and
plant them in home gardens (African Biodiversity Network and Gaia
Foundation, 2015; Swiderska et al., 2018).

Box 4.1: Indigenous biocultural heritage
The concept of biocultural heritage derives from Indigenous traditions
and holistic worldviews. In 2005, Asociación ANDES, IIED and part-
ners developed a definition of biocultural heritage based on decolonising
research in the Potato Park, and the concept of Traditional Resources
Rights (Argumedo & Pimbert, 2005; Posey et al., 1996). Their aim was
to provide a common conceptual framework for research on protecting
Indigenous knowledge.

They defined biocultural heritage as
“Knowledge, innovations and practices of Indigenous peoples and local

communities, that are collectively held and inextricably linked to traditional
resources and territories, local economies, the diversity of genes, species and
ecosystems, cultural and spiritual values, and customary laws, shaped within
the socio-ecological context of communities” (Swiderska et al., 2009).
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Further participatory research with 11 Indigenous groups in the Potato
Park Peru, Panama, India, China and Kenya confirmed these interlinkages
and interdependencies, both in Indigenous worldviews and in practice. The
research characterised biocultural heritage as a complex adaptive system
with multiple interlinkages between its components (https://biocultural.
iied.org).

Indigenous languages are key components of biocultural heritage as a
means through which it is expressed and transmitted, along with memory,
history, and ways of life within a particular territory and ecological context
(Swiderska et al., 2020).

Crop wild relatives (CWRs) are crucially important in Indigenous
farming traditions. Many Indigenous farmers still actively encourage the
flow of resilient genes from wild to domesticated populations, and domes-
ticate wild food plants to create new crops (Wilson, 2009). In Ethiopia,
for example, farmers are finding and bringing into cultivation new strains
of wild crops such as coffee and enset, a key root crop. And in Kyrgyzstan,
farmers interplant wild apricot trees into their orchards to improve polli-
nation (Wilson, 2009). In the Philippines, India and China, Indigenous
farmers plant resilient CWRs to enrich domesticated crops in home
gardens (Swiderska & Ryan, 2021). In Kenya, Mijikenda farmers continue
to cultivate wild plants from sacred kaya forests on-farm (Swiderska et al.,
2018).

Wild seeds, nuts, fruits, leaves, bush-meat and fish remain a signifi-
cant micronutrient source for millions of Indigenous and rural people
worldwide (Rowland et al., 2017). Wild food plants tend to be richer
in micronutrients than cultivated crops, and more resilient (Borelli
et al., 2020; Hunter et al., 2019). The role of Indigenous peoples in
sustaining vital evolving gene pools and promoting gene flows to enhance
resilience in domesticated crops is often overlooked in state policies.
For example, member states participating in the FAO Commission on
Genetic Resources for Food and Agriculture have advocated for separate
networks for on-farm conservation by farmers, and for in-situ conserva-
tion of CWRs by states largely through existing protected areas.1 Yet the
majority of CWRs occur outside protected areas (Hunter & Heywood,

1 http://www.fao.org/fileadmin/templates/agphome/documents/PGR/Reports/Rep
ort-Technical_workshop_131112.pdf.

https://biocultural.iied.org
http://www.fao.org/fileadmin/templates/agphome/documents/PGR/Reports/Report-Technical_workshop_131112.pdf
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2011), on the lands of Indigenous peoples in centres of crop diversity
and domestication (Maxted et al., 2020).

Seed systems often lie at the heart of Indigenous peoples’ struggles for
self-determination and food sovereignty (Gutierrez, 2016). Maintaining
the autonomy of such systems is vital to controlling farming and food
decisions, resilience and cultural integrity (African Biodiversity Network
and Gaia Foundation, 2015; AFSA & GRAIN, 2018). Many Indigenous
peoples have, however, reported aggressive promotion of modern varieties
that create dependence on costly external inputs (FAO, 2018).

Another key concern of Indigenous peoples is the privatisation of
ancestral seeds through intellectual property rights (IPRs) such as patents
and plant variety protection—a practice that goes against customary
norms regarding collective custodianship and sharing of seeds to ensure
access (Munyi & De Jonge, 2015; Swiderska et al., 2009). According to
farmers in Ethiopia, “They [seeds] have personality. Farmers respect them
as sacred gifts from nature, so that their seeds cannot be held in custody,
privatised or patented by individuals: rather, seeds belong to the entire
community” (AFSA & GRAIN, 2018).

African regional intellectual property organisations, representing
several countries, have adopted Plant Variety Protection (PVP) proto-
cols modelled on European standards of the International Union for the
Protection of New Varieties of Plants (UPOV) Convention 1991. This
poses a threat to farmers’ rights and seed systems because UPOV’91
limits the possibilities for farmers to use, exchange and trade farm-saved
seed of protected varieties (Munyi & De Jonge, 2015). IPRs, as well
as non-IPR-related seed laws requiring certification and standardisation,
are increasingly criminalising informal seed systems and restricting “seed
commons” (Sievers-Glotzbach et al., 2021; Wattnem, 2016).

4.3 The Potato Park’s Andean Seed System

The Andean region is one of the world’s centres of origin and domes-
tication of food crops including the potato and other tubers (olluco,
oca), and the “superfoods” quinoa and amaranth (Sayre et al., 2017).
Since 1998, Asociación ANDES has worked with six (now five) Quechua
communities to establish the Potato Park.

This biocultural heritage territory in a secondary centre of origin of
the potato (CIP, 2008) near Pisaq, Cusco, Peru, is collectively managed.
Local communities joined their land to form an area of around 9600
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hectares, and in 2002 legally registered a collective Potato Park Asso-
ciation. Guided by pre-colonial Andean cosmovision and customary
principles, the Potato Park conserves rich biodiversity, including some
1300 native potato cultivars (or, based on Western classification, around
650 varieties), 4 potato wild relatives, and many other Andean tubers,
grains, medicinal plants and wildlife (ANDES, 2016).

A single plot can contain 250–300 potato varieties (Jiggins, 2017).
Food sovereignty and protection of Indigenous rights are key objectives.
As Ricardina, a local expert at the Potato Park explained, the territory “is
an example of how communities can come together to defend their land”
(Swiderska & Ryan, 2021) (see Box 4.2).

Box 4.2: Governance of the potato park
The Potato Park’s five communities, sitting at an altitude of 3400–
4600 metres above sea level, are home to over 6000 Quechua people
(ANDES, 2016). The park is collectively governed by a general council
composed of the elected leaders of each community. The council oversees
local technical experts who are elected by each community, including a
Papa Arariwa or Potato Guardians collective, which supports the park’s
communal seed system. The Potato Park Association and Council have an
administration centre to support the guardians and the park’s economic
collectives: Medicinal Plants (herbal teas, shampoos, creams), Gastronomy,
Agro-ecotourism and Handicrafts (traditional weaving). These micro-
enterprises bring together experts from different communities to produce a
range of biocultural products and services (Aniceto Ccoyo, in Swiderska &
INMIP, 2017).

Ten per cent of the revenues generated by each micro-enterprise
is invested in a communal fund and redistributed annually among the
communities in accordance with Andean principles of reciprocity and
equilibrium that promote equity, ecological sustainability and solidarity.
These principles are set out in an Inter-Community Agreement for Benefit
Sharing, or Biocultural Heritage Protocol, which aside from ensuring equi-
table sharing of benefits provides the basis for collective governance of
the park (ANDES et al., 2011). The agreement follows the principles
embedded in Andean cosmovision—the Ayllu—where the wild and the
sacred realms, embodied in the Apus or mountain Gods, play a key role
in governance (Swiderska & INMIP, 2017).

The Apus “are the highest authority in the governance of the Potato
Park”, notes Mariano Sutta (community expert, Swiderska & Ryan, 2021).
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In this context, Aniseto Ccoy, community expert of the Saccaca Commu-
nity has noted: “It is their laws we have to follow because they are older
than humans and because our customary laws are based on how these ‘big
heads’ think. One mountain has been elected as ‘mayor’, the head of the
whole land. The other Apus are councillors of water, medicinal plants and
so on” (Swiderska & INMIP, 2017).

Potato Park farmers use only native seeds because “modern varieties
don’t produce well” in the territory (Potato Park expert, in Swiderska &
Ryan, 2021). Native potatoes are not grown commercially, but for food,
using traditional agroecological practices. While many landraces, or local
cultivars, do not produce high yields compared to industrially farmed
crops, their diversity ensures resilience to shocks, stable productivity and
nutrition. The diversity of native potatoes is also a source of pride and
a symbol of the maintenance of tradition in Andean communities (Sayre
et al., 2017).

Different types of native potatoes have different cultural significance.
Qachun Huaccachi—which translates as “makes the bride cry”, as it
is very difficult to peel—is considered a symbol of love (Swiderska &
INMIP, 2017). Native potato seeds are traditionally gifted to young
couples by both families, disseminating varieties and related history,
stories and knowledge about their uses and special characteristics
(Walshe & Argumedo, 2016). The tubers are nurtured by Quechua
women as “children” (see Box 4.3). The Potato Park has revived a
number of rituals and festivals linked to native potatoes, e.g. offering gifts
to the spirit of the potato, and tying a rope around harvested potatoes to
keep the spirit tied to the earth—“we have to keep the spirit inside so
the potatoes are better and stronger” (Potato Park expert, Swiderska &
INMIP, 2017) (see Fig. 4.1).

Box 4.3. Andean learning and nurturing values that shape seed
governance
In the Andean model, there are three distinct kinds of learning or
knowledge:

• yachay is knowledge or wisdom that is processed mentally and
learned through reflection, discussion and analysis;
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• ruway (or llankay) is practical learning, for instance of skills related
to agriculture or food preparation;

• munay is emotional learning, signifying love between people, and
between people and nature, and refers to social connections, intu-
ition, desire and the capacity to think and feel with the heart
(Swiderska & Stenner, 2020).

This way of understanding knowledge creation can be applied to seed
systems, and is situated within a place-based context—the wisdom relates
to the landscape and its components. Feeling and rituals related to people’s
deep respect for nature are codified in customary laws for seed governance.
Western science, by contrast, has forgotten this element of “feeling”, which
has allowed people to go against nature.

The Quechua concept of “Uyway” or “crianza”, which can be under-
stood as mutual caring (Allen, 2017) or reciprocal nurturing applies
strongly to seeds, but is broader than seeds (also applies to animals, land,
rocks, etc.). The term means both nurturing seeds and being nurtured or

Fig. 4.1 Quechua farmers in the Potato Park Peru celebrate the spirit of the
potato. Asociación ANDES



66 K. SWIDERSKA AND A. ARGUMEDO

nourished by seeds, in a circular way, encompassing the concept of reci-
procity or ayni. These are normative principles that people continue to
use. Seeds are viewed as children: nourished, protected and treated as part
of the family, who will help the family when they grow; and when plants
are fully grown they are respected as elders.

In the Potato Park, native seeds are mainly accessed through seed
saving, exchange with other farmers or local barter (ANDES, 2016).
The sustainability and adaptability of farming and food system depends
on farmers having the right to freely exchange seeds, develop new vari-
eties and maintain their rights over traditional varieties (Sayre et al.,
2017). When potatoes are harvested, tubers are first selected for use as
seed (Sayre et al., 2017). Women play a key role in selection, conserva-
tion, storage and management of native seeds, using techniques learned
from their mothers; they participate in local seed fairs and have exten-
sive knowledge about the uses and properties of native varieties (ANDES,
2016).

Andean farmers also make significant use of biocultural indicators such
as observations of stars, wild plants and animals, interpreted to determine
precise dates for planting, harvesting and rituals (Sayre et al., 2017). As
Potato Park seed expert Lino Mamani has explained,

we have indicators from wildlife so we can do forecasting to know when we
can plant; we do seed selection when wildlife such as a fox, or the sky, tells us –
this is very important for seed selection. We have experts that read the signs
and farmers have their own knowledge. When we do planting neighbours help
each other, so it is collective. (Swiderska & Ryan, 2021).

When potatoes are harvested, some tubers are put in the Potato Park’s
community seed bank, where seeds are stored “using a type of selection
which reflects our taxonomy” (Potato Park expert, in Swiderska & Ryan,
2021). The seed bank enables farmers to access seeds when they lose a
particular variety (ANDES, 2016). The seed diversity is also conserved for
the future and for sharing with other communities (Swiderska & INMIP,
2017). The Potato Park is planning to establish a new community seed
enterprise to support its seed conservation work; this will focus on botan-
ical (i.e. in vitro) seed that is disease-free and can be stored in the seed
bank for 50 years (Swiderska & INMIP, 2017). Guided by the Andean
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principle of reciprocity, the enterprise will focus on multiplying seeds for
distribution to communities, rather than selling large quantities for profit.

CWRs and other semi-wild and wild plants are widely distributed
throughout the Potato Park and grow naturally among cultivated
varieties. The farmers know that wild potatoes growing near culti-
vated fields improve the resilience and yield of cultivated varieties
(Swiderska & INMIP, 2017). They know the importance of “combining
them with domesticated potatoes so they can converse”, (Lino Mamani,
in Swiderska & Ryan, 2021). As Nasario Quispe, another Potato Park
expert, explained, wild potatoes “produce their own tribe – some produce
potatoes good for drying, others for other uses. Keeping all this diversity
ensures we have enough food” (Swiderska & Ryan, 2021).

Elderly Quechua women, who take care of livestock grazing, plant
potatoes in animal corrals where the seeds of wild potatoes germinate
in animal dung, so that CWRs can fortify their domesticated varieties
through cross-breeding (Swiderska & INMIP, 2017). CWRs are also used
for rituals and food in times of famine, and to make freeze-dried potatoes
for long-term storage. The Potato Park also has wild populations of oca
tubers (Oxalis tuberosa), tarwai (lupins), mashua (similar to turnip) and
passion fruit (Swiderska & INMIP, 2017).

Box 4.4: The potato park as genetic reserve for in-situ conservation
The Potato Park genetic reserve for in-situ conservation of CWRs was
launched by the international non-profit Crop Trust and the government
of Peru in 2017. CWRs are vital for use as fuel, medicine, food and
fodder, and as a source of climate-adaptive traits, as they can respond
much faster to climate change than cultivated varieties and have higher
genetic diversity.

The Potato Park genetic reserve covers the whole landscape, especially
the areas of higher elevation. Its main objective is to maintain genetic
diversity in wild populations so they can keep evolving. Wild relatives are
regarded as the grandparents of domesticated species, but there is still
“communication” between wild and domesticated varieties. Two of the
wild potato species known to occur in the Park are very closely related
to domesticated species, and can be crossed with domesticated potatoes
to produce offspring that have improved tolerance to pests, frost, high
temperatures and drought.
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To create the genetic reserve, the Potato Park collected baseline data by
mapping CWRs and hotspots of genetic diversity at high altitude in all five
communities, with support from Asociación ANDES. Farmers collected
information on the range and population density of CWRs, and how
frequently cultivated potatoes are planted near wild populations. Labo-
ratory analysis has also been done, for instance on germination potential,
which helps in understanding pollination and whether CWR populations
are viable sizes. Three wild potato species in the Potato Park—Solanum
bukasovii, S. acaule and S. raphanifolium—grow naturally in a range of
environments. Populations of S. acaule are found in high densities where
livestock graze, indicating dispersal by animals.

Ancestral knowledge of farmers about CWRs has also been collected,
and used to develop management plans for the genetic reserve alongside
Western science. Rules for conservation and management of wild rela-
tives already exist in the Quechua normative principles of the Potato Park
communities, and in many Indigenous communities, and so do not need
to be re-invented by conservationists.
Source Presentation by Eve Allen, INMIP Exchange 2017 (Swiderska &
INMIP, 2017)

4.4 The Ayllu System of Andean Seed Governance

The governance of the Potato Park landscape and seed system is based
on the Andean pre-colonial concept of sumaq causay, or the holistic well-
being of both people and nature (Sayre et al., 2017; Swiderska et al.,
2020). In the Quechua and Aymara holistic worldview, the world is made
up of three communities or Ayllus (Aniseto Ccoyo, Saccaca Community,
in Swiderska & INMIP,2017; Marisol de la Cadena, 2015):

• Runa Ayllu: humanity and all domesticated elements (plants,
animals, water)

• Sallka Ayllu: wild animals and plants, and all elements outside human
control

• Auki Ayllu: the sacred and the ancestors.

These three Ayllus must be in balance to achieve holistic wellbeing (see
Fig. 4.1). Balance is achieved through reciprocity between the Ayllus,
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which “glues the three communities together”, notes Aniseto Ccoyo of
the park’s Saccaca Community (in Swiderska & INMIP, 2017). Ccoyo
went on to say: “Good living only happens when there is harmony
between the three Ayllus. The most sacred element of all this is the
Pachamama (Mother Earth). This way of organising the three Ayllus is
very old. It is very much alive in many communities, but they do not use
it to organise their space as we are doing here” (in Swiderska & INMIP,
2017). Many native scholars define Ayllu as an “enlarged community”
encompassing all the living and non-living organisms located in a given
territory.2

The Ayllu system means that seed governance in the Potato Park is
not based on human exceptionality—humans are not the only or the
highest authority. As described above, other elements—the wild and the
sacred (such as the sacred mountains)—also have souls and identities,
and play an institutional role in the governance of seeds and crops. All
elements, not just humans and food-producing habitats, contribute to
creating rules for seed governance and conservation. Humans are part of
a larger community and have to negotiate with the other members, the
sacred and the wild. Thus, governance is not a human-centric approach,
but is also guided by nature and spirituality.

This holistic worldview is similar in other Indigenous cultures, for
instance in Asia and Africa. The common element is that people are not
separated from nature—this is what distinguishes a biocultural heritage
approach to seed governance. Seeds are part of biocultural heritage,
embodying the indivisibility of nature and culture. But in other communi-
ties that are already immersed in the Western worldview, only humans play
a role in governance, and this allows economic goals to dominate. IPRs
that allow private ownership of seeds arise from the separation of humans
and nature, and run counter to Indigenous peoples’ holistic governance
which includes non-humans in the larger construct of society (Fig. 4.2).

2 https://incayllu.blogspot.com/p/blog.html.

https://incayllu.blogspot.com/p/blog.html
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Fig. 4.2 Holistic wellbeing (sumaq causay) as balance between the three
communities, or Ayllus, of the Andean worldview

4.5 Enriching Seed Heritage: Potato

Repatriation and the Inter-Community Agreement

In 2004, the Potato Park Association, ANDES and the International
Potato Centre in Lima (CIP) signed the Agreement for the Repatria-
tion, Restoration and Monitoring of Agrobiodiversity of Native Potato
and Associated Community Knowledge Systems. Under this historic five-
year agreement, the CIP gene bank returned 410 germ-free native potato
cultivars to the Potato Park communities, for food security and in-situ
conservation. CIP scientists had collected the varieties from Potato Park
communities in the 1960s; subsequently the cultivars had disappeared
from the communities through genetic erosion.

This repatriation agreement, probably the first from a gene bank to
communities, recognised the importance of in-situ–ex-situ linkages for
food security and climate adaptation (Stenner et al., 2016). A second five-
year agreement, signed in 2010, involved collaborative research activities
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to monitor and test the repatriated potato varieties, linking traditional
knowledge and science.

The agreement helped restore seed diversity as well as associated
Indigenous knowledge and beliefs embedded in the seeds. It enhanced
food security, resilience to climate change and livelihoods. It also
contributed to the protection of Potato Park communities’ rights over
their native potato varieties and ancestral knowledge—a key objective is
ensuring that genetic resources and knowledge remain under the custody
of the communities and do not become subject to IPRs. Through this
agreement, communities’ understanding of their rights has grown, along
with their capacity to protect those rights through community knowledge
registers, developed with support from ANDES. The agreement also led
to the development of the Potato Park’s inter-community agreement for
benefit sharing (Stenner et al., 2016).

The Inter-Community Agreement (see Box 4.2) provides the founda-
tion for collective decision-making, good governance and social cohesion
among the five communities of the Potato Park. It recognises collec-
tive custodianship over Indigenous knowledge and seeds. Everyone has
the right to freely access knowledge (barring sacred knowledge) and
seeds, and the obligation to maintain their free flow among Potato Park
and neighbouring communities, as well as to transmit them to future
generations (ANDES et al., 2011).

The Potato Guardians collective (see Box 4.2) was established to
manage potato repatriation. The in vitro seeds are treated in a small
lab before being multiplied in a greenhouse, where the whole Potato
Park collection is stored. The seedlings then go to a net-house and are
distributed to the communities, which can request particular varieties.
Farmers manage the potatoes in their fields, and each community has their
own potato collection (Representative of Potato Guardians Collective, in
Swiderska & INMIP, 2017).

4.6 Conclusions and Recommendations

Indigenous peoples have domesticated, conserved and improved much of
the world’s genetic diversity, adapting seeds to changing environmental
conditions through their knowledge and cultural values. In this way, they
have ensured food security and biodiversity conservation for millennia.
Their seed systems are at the forefront of genetic evolution and adaptation
to climate change, sustaining CWRs that are the first to develop resilient
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properties, and actively harnessing these properties to enrich domesticated
crops.

Safeguarding this genetic diversity is crucial for global food security,
particularly given the increasing homogenisation of agri-food systems and
growing climatic extremes and unpredictability. Genetic diversity is also
crucial for Indigenous peoples’ own food security, to reduce the risk of
crop failure, and ensure stable production, dietary diversity and nutri-
tion. Perhaps even more importantly, it is a key source of cultural identity,
pride, social cohesion and spiritual wellbeing.

Across the world, so-called “informal” Indigenous seed systems are
in fact actively governed through customary laws, principles and beliefs.
Key common principles across continents include sharing and reciprocity
(the obligation to share and exchange seeds), balance with nature, and
solidarity (the obligation to help those in need). The sacredness of seeds
as givers of life is also enshrined in many Indigenous cultures. But the
role of Indigenous principles, values and cosmovision in sustaining genetic
diversity is largely overlooked in, and often undermined by, formal seed
policies (Graddy, 2013; Wattnem, 2016). Analysis of farmers’ and formal
seed systems shows important complementarity between the two, but very
few countries reflect that in their seed policies (Almekinders & Louwaars,
2002).

The integrity of seeds as biocultural heritage is best protected through
a biocultural rights-based approach to seed governance. Biocultural
rights are a community’s long-established right, in accordance with its
customary laws, to steward its lands, waters and resources. They are not
simply claims to property, but the collective rights of communities to carry
out traditional stewardship roles, as conceived of by Indigenous ontolo-
gies (Bavikatte & Bennett, 2015). An approach based on these rights goes
beyond the concepts of food or seed sovereignty by explicitly recognising
the cultural and spiritual nature of Indigenous seed governance.

Increasingly, biocultural rights are being recognised in international
environmental law (Bavikatte & Bennett, 2015). Recognising these rights
in national and international law means recognising concepts like biocul-
tural heritage and protecting customary legal systems. In Indigenous
cultures, biocultural rights include the rights of Mother Earth, rivers or
lakes—which have been formally recognised in a few cases—and the rights
of seeds.

Protecting Indigenous seed systems and implementing a biocultural
rights-based approach demands:
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• reforming national seed policies to remove the threats to Indige-
nous seed systems (IPR and non-IPR related) and promote mutually
supportive formal and informal seed systems, and reforming other
mainstream policies that threaten Indigenous seed systems and
biocultural heritage;

• actively engaging Indigenous peoples in defining policies and laws
for seed governance, so that these recognise and reinforce existing
customary laws that seek to preserve genetic diversity and ensure
seed access;

• establishing a global network of Biocultural Heritage Territories for
effective long-term protection of Indigenous seed systems in centres
of origin and diversity of crops, linking wild and domesticated gene
pools, through decolonising action-research processes, building on
the successful Potato Park model;

• supporting the establishment of community seed banks based on
Indigenous peoples’ knowledge and rules for storing and accessing
seeds, which are diverse and adapted to local cultures and ecolo-
gies (such as traditions for maize seed storage in Mexico and China,
which predate scientific methods);

• supporting Indigenous plant breeding systems which have existed for
millennia and are similar to evolutionary plant breeding, along with
“farmer field schools” based on Indigenous cosmovision and ways of
knowing, going beyond farmers’ fields or particular technologies.

The Covid-19 pandemic has shown the critical importance of Indige-
nous seed and knowledge systems for resilience to shocks: they have
proved far more resilient than those based on Western science and global
markets. This points to an opportunity to re-evaluate seed governance
and promote more pluralistic governance systems.
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CHAPTER 5

The Diversity of Seed-Saving Governance
and Sharing Systems in contemporary Japan

Ayako Kawai

Abstract Crop diversity in Japan is on the ebb, eroded by factors such
as the rise of industrialised agriculture, a shrinking and ageing population
of farmers, and a dearth of knowledge transmission between generations.
However, thousands of Japanese farmers follow a practice vital to fostering
agrobiodiversity: seed saving. Using a qualitative case study approach,
Ayako Kawai tracked diverse seed governance and sharing systems across
four groups of producers: traditional, organic and ‘lifestyle’ farmers and
local community members. She found differences in the ways seeds are
valued—cultural, economic, rights-based, familial or personal—that influ-
ence approaches to saving and sharing seeds. Organic and traditional
farmers and community growers, for instance, tightly regulate seed distri-
bution, while part-time producers are far keener to actively share seeds.
That could, notes Kawai, create a dilemma if broader access to genetic
resources becomes a general priority. Yet she concludes that a plurality
of practices, like crop diversity itself, builds in resilience by spreading risk
and offering a range of responses to future uncertainties.
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5.1 Introduction

The availability of seeds, and the way farmers access them, are key to
the success of agrobiodiversity conservation and management (Hodgkin
et al., 2007; Jarvis et al., 2011). And informal seed systems are important
in this context: they are generally recognised as helping to maintain agro-
biodiversity as well as providing farmers with better access to seeds (FAO,
2010). Yet the socio-cultural factors involved in seed distribution under
such systems, such as social ties, social status and cultural norms (Badstue
et al., 2006; Jarvis et al., 2011), have to date been largely ignored by
researchers.

In Japan, the rise of agricultural industrialisation is damaging crop
diversity. Since the 1960s, government policy reform has facilitated mono-
cultural mass vegetable production and replaced local varieties with
commercial hybrids. The limited market value of local varieties and the
fall in numbers of farmers have further contributed to the loss of crop
diversity (FAO, 2010). As in Italy (Negri, 2003) and other developed
countries (Pautasso et al., 2013), the farmers who save local varieties
in Japan constitute an ageing population; the limited transmission of
their knowledge to younger generations poses another challenge for the
conservation of local varieties. While public interest in agrobiodiversity is
rising gradually in response to recent changes in seed-related laws, little is
known about seed saving in Japan—neither the groups involved, nor the
values that motivate them.

This chapter aims to redress the balance by exploring the values and
motivations of Japanese seed savers, with particular focus on seed sharing.
I compare four types of seed savers:

• traditional farmers (those who have received seeds and learned seed
saving from their family members)

• non-traditional local community members
• full-time organic farmers
• lifestyle farmers (those who farm as a lifestyle choice and do not
derive the majority of their income from farming).
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Since no survey has been conducted in Japan to gauge the number
of seed savers, it is difficult to provide a breakdown of the different
groups engaging in the practice across the country. According to data
reported by the Japan Organic Agriculture Association (JOAA, 2010)
and Mokichi Okada Association Nature Farming and Culture Founda-
tion (MOA, 2011),1 however, some 7200 organic farmers in Japan save
seeds.

This research is based on a qualitative case study approach, involving
62 semi-structured interviews and 44 days of participant observations
in 14 prefectures across Japan through 2016–2018. My findings are as
follows.

5.2 Traditional Farmers

I found that traditional farmers save heirloom seeds, learning the skills
from family members. They regarded seeds received from parents or in-
laws as an ancestral heritage, motivating them to continue in the practice.
For instance, some traditional farmers in Akka hamlet, Iwate prefec-
ture, were committed to saving seeds because they saw them as such an
inheritance from their ancestors. They felt that they should not tayasu
(relinquish) those seeds: that would be an abdication of responsibility,
and would mean the end of that variety.

Hiroaki Egashira, an academic and the president of a local crop-
diversity conservation group, also noted during an interview that some
traditional farmers continue to save seed in Yamagata prefecture because
they “feel sorry for ancestors, losing what they have transmitted from
generation to generation”. Similarly, Kazuya Takahashi, a merchant
specialising in traditional vegetables, reported that many traditional
farmers felt deeply responsible for maintaining inherited seeds. Some,
Takahashi noted, said that the person who first saved the seed “entrusted
the seeds” to them, and that the seeds reminded them of the ancestral
seed saver’s face.

Traditional farmers often restricted their distribution of heirloom seeds.
The most extreme cases were farmers who saw seeds as mongai-fushutsu

1 The MOA (2011) estimated the number of full-time organic farming households
across Japan as 12,000. The JOAA (2010) reported that 60% out of 155 interviewed
organic farmers save vegetable seeds. I estimated the number of seed-saving full-time
organic farmers by multiplying 12,000 by 0.6.
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(meaning never given to others), except in regard to family members. For
example, Kurofuji-kyūri, a variety of cucumber, has been maintained by
an individual in Yamagata prefecture who has been faithful to the precept
that it be conserved only by family members (Egashira, personal commu-
nication). Even without such explicit family rules, traditional farmers tend
to feel hesitant about sharing their seeds. Takahashi observed that it was
often difficult for non-traditional local savers to acquire seeds while the
traditional farmers saving them were still living. Even within the local
community, seed sharing was found to be patchy.

Reports of disrespectful acts by people receiving seeds also made tradi-
tional farmers cautious about extending their sharing more widely. In
Iwate prefecture, for example, one person who received seeds of a local
turnip variety registered a trademark for it using its recognised regional
name. That act effectively prevented traditional farmers from selling their
turnips under the name, resulting in a loss of potential income.

This study’s finding that traditional farmers valued seed saving largely
because of the ancestral connection echoes others in South Africa (van
Niekerk & Wynberg, 2017) and Peru (Tobin et al., 2018). But it also
reflects a narrative of ancestor worship and related obligations that is
deeply rooted in Japanese culture, especially within the traditional family
system. The challenge for traditional farmers to find a successor may
not only be an issue to do with human resources. It also points to the
fact that younger generations do not place the same significance on the
narrative of ancestoral connection, leading to diminished motivation for
saving heirloom seeds. Because of this trend, the transmission of seeds
and knowledge from traditional farmers to the younger generation is an
even more pressing issue.

Yet some traditional farmers have found ways of surmounting such
barriers. For example, in Yamagata prefecture some traditional farmers
who were ageing, and had no family members willing to continue culti-
vation, started to openly share their mongai-fushutsu seeds with local
community members (Egashira, personal communication). As familial
transmission ebbs, the significance of local community members’ interest
in conserving local varieties has increased.
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5.3 Non-Traditional Local Community Members

In this group—non-traditional local community members saving local
varieties of seeds transmitted outside their families—those I interviewed
tended to receive the seeds from traditional farmers or, in some cases,
gene banks or seed companies. Individuals in this group valued local vari-
eties because it strengthened their identity by effectively connecting them
to local cultural history.

Some I interviewed valued local variety seeds because of their part in
conserving local culture and traditional landscapes. Akari, head of the
local variety conservation group in Akka hamlet, felt that the surrounding
landscape would be irrevocably altered if farmers stopped cultivating local
varieties, and started seed saving on her own. Similarly, locals in Aomori
prefecture revived the cultivation of a local spring onion variety, feeling
that it represents local identity. Their stated goal was to “ensure that chil-
dren in one hundred years can proudly say ‘This is our spring onion’”.
One interviewee regarded such varieties as teaching materials, allowing
young people to recognise local assets and meet those keen to protect
them. He also noted that such learning fostered students’ attachment to
their hometown. Local varieties are thus strongly tied to regionalism and
local identity.

Within the non-traditional local community, people often limited seed
distribution to non-community members for a range of reasons: to main-
tain a price premium, protect the unique character of the region, or
ensure high-quality production. In Aomori prefecture, a small number
of contracted farmers handled seed distribution as a way of maintaining
a premium price. They found it challenging to make a living from
producing local varieties, and so generated higher profits by restricting the
number of growers (and so the overall size of harvests), which rendered
the variety exclusive. In Iwate prefecture, Akari designated seeds of the
radish Akka daikon mongai-fushutsu, restricting seed sharing to residents
of the hamlet. Very few of the resident farmers still cultivate it, which led
Akari to fear that growers elsewhere might take up the variety—and so
erode its unique connection to Akka. Interestingly, traditional farmers I
spoke to, however, did not restrict seed sharing to this degree.

In Tokyo, one founder of a local variety conservation group restricted
the distribution of local seed varieties and seedlings to locals. He thought
it irresponsible to casually give away seeds because it was important to
harvest “the original fruits”. He commissioned local professional farmers
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to grow and reproduce the varieties distributed. In general, people I inter-
viewed within this group valued the authenticity and uniqueness of a
variety, so they restricted access to them to protect those values.

The people I interviewed in this overall group often created their own
rules to limit seed distribution, and sometimes asked traditional farmers
to comply with them. Such rules allowed locals to protect their intel-
lectual property rights, which are different from formal regulations that
mainly protect professional plant breeders. For instance, an organic farmer
I interviewed, from Morioka city in Iwate prefecture, was interested
in saving seeds of the radish on from Akka, which is in his prefec-
ture; but Akka’s local conservation group leader claimed the radish seeds
to be mongai-fushutsu, so the farmer could not ask for them. In this
sense, informally agreed rules enabled locals to effectively protect their
intellectual property rights by refusing outsiders access to the seeds.

5.4 Organic Farmers

Organic farmers are full-time working farmers who rely mainly on seed
saving for their crops. Those I interviewed were highly interested in
saving local variety seeds, but often struggled to find or access them. In
some cases, local varieties have disappeared from their areas. They also
reported that identifying and building trust with traditional seed savers
was challenging. Given these difficulties, organic farmers sought local vari-
eties from neighbouring regions or purchased non-hybrid seeds from seed
companies.

Through saving seeds, organic farmers aimed to develop their own
varieties adapted to local environmental conditions. One young farmer
who sourced seeds of local varieties from local companies mentioned that
once a variety developed new traits under cultivation, he would rename
it using his own surname. Another, older organic farmer, who bred a
variety highly praised by the owner of a seed company, was not willing
to register it for intellectual property rights. He suggested that this was a
norm among his fellow organic farmers.

The organic farmers I interviewed generally felt reluctant to distribute
their seeds widely, fearing careless treatment. They preferred to entrust
(takusu) seeds to those they had close relationships with. A person
so trusted was responsible for taking good care of the seed and not
distributing it widely either—to protect farmers’ rights as well as their
emotional attachment to their self-bred varieties. One farmer indicated
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that he was very concerned that the crops he gave to a trusted farmer
“lived well”. Like some other organic farmers, he effectively viewed the
seeds as his children, and felt that it was his duty to ensure their wellbeing.

The seed-sharing strategy of organic farmers thus differed from those
of traditional farmers, and of non-traditional community members. Still,
their caution about distributing seeds functioned as a kind of informal
protection of intellectual property rights. Organic and lifestyle farmers did
not necessarily ascribe the same values as to seed sharing, for instance, and
this created friction between them. Several organic farmers I interviewed
mentioned that they felt disappointed when they shared seeds with casual
savers who were not committed to the practice. A case showing a similar
preference to give seeds to those enthusiastic about multiplying seeds was
reported in South Africa (van Niekerk & Wynberg, 2017).

5.5 Lifestyle Farmers

Lifestyle farmers engage in farming as a lifestyle choice, and do not earn
major income from farming. Those I interviewed saw seed saving as a
hobby and most did not show any special interest in saving the seeds of
local varieties. They mainly bought seeds from seed companies or acquired
them from informal exchange networks.

Lifestyle farmers that I interviewed followed natural farming methods2

that are reliant on ecological processes and minimise human interven-
tions. Under this approach, they leave plants on farm after they wither,
allowing the seeds to fall in situ; natural germination is highly valued.
Since these farmers did not, strictly speaking, conduct plant selection or
regard their activity as plant breeding, they were not concerned about
wide seed distribution.

The interviewees casually shared seeds with friends and similar-minded
people—a practice very different from the restrictive strategies of the
other three farming groups studied. Unlike organic farmers, none of the
lifestyle farmers mentioned a sense of responsibility to maintain seeds
that they received from others; nor did they worry about the state of
seeds given to others. This was partly because lifestyle farmers’ full-time
jobs prevented them from fully committing to farming. This group also
produced more seeds than they could use, and preferred to give them to

2 Based on methods of the Japanese farmer-philosopher Fukuoka Masanobu, which
were further developed by the farmer and author Yoshikazu Kawaguchi.
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others than to dispose of them—believing, with the other groups, that
each seed is a living entity and must be treated with respect.

Lifestyle farmers’ active seed sharing inspired many recipients to take
up the practice. Yet in this context, these farmers’ values and methods
could also spark conflict. For example, one organic farmer mentioned
it as problematic when seed receivers at seed-sharing events multiplied
those seeds and subsequently shared them at other events. He noted
that organic farmers donate their seeds, which are not registered, out of
goodwill and in the expectation that receivers will not widely distribute
them.

5.6 Discussion and Conclusion

Sustainable seed management demands engagement by multiple actors.
This study shows that seed saving in Japan is indeed carried out by
multiple actors, each dealing with different types of seeds and conforming
to different norms related to sharing them.

Figure 5.1 shows the four groups of Japanese seed savers introduced
in this chapter, arranged according to two attributes: whether the act of
sharing was open or restrictive, and whether the varieties maintained were
integrated into local food culture, practices and traditions.

Fig. 5.1 Japanese seed
savers: relative
approaches to seed
sharing, links to local
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Lifestyle farmers were found to be keen to actively share seeds. While
they concentrated primarily on non-local variety seeds, they also saved
those of local varieties. By contrast, traditional farmers, non-traditional
local community members and organic farmers followed norms and rules
aimed at regulating seed distribution. Traditional and non-traditional
local community members saved local varieties, while organic farmers
saved both local and non-local. There were cases when farmers in the
restrictive seed-sharing sphere occasionally widely shared their seeds, but
these were exceptional and hence not reflected in the figure. (Open seed
distribution of local variety seeds were sometimes carried out by local
small seed companies, discussed in Chapter 10.)

The coexistence of diverse seed-saving practices with different rules
and values reveals the plurality of seed governance. That diversity could
in turn contribute to the conservation of crop diversity and food systems
resilience in two ways.

The first is functional redundancy: by having multiple seed-saving
practices, the loss of one could be compensated by others. While tradi-
tional farmers’ practice in this regard was less likely to be sustained
in the future compared with that of others, non-traditional commu-
nity members and organic farmers were keen to save traditional farmers’
seeds. The challenge lies in the restrictive seed-sharing attitudes and
behaviours observed in traditional farmers, which could impede the effect
of functional redundancy.

The second benefit of having diverse seed-saving practices is that in
the face of future uncertainties, different groups of farmers may react
in different ways. That range of responses could become a source of
resilience. The four groups studied were on different economic footings
(some saved seeds as part of their livelihoods, some not) and worked
within different institutional settings (some were registered as farmers,
some engaged in seed saving as an individual or as part of an organi-
sation). Thus, different farmers may respond to the risks and challenges
thrown up by ecological or social change in diverse ways. The farmers
researched also had distinct motivations for saving seeds, and some were
more committed to continue the practice than others. That may in turn
influence the sustainability of each practice and the quality of genetic
diversity maintained by each group of farmers in the context of future
challenges.

My findings showed that trust is viewed as an important quality in
seed receivers. Corresponding to the findings of Lone B. Badstue and
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colleagues (2007), and Jaci van Niekerk and Rachel Wynberg (2017),
I found that seed transactions mainly took place between people with
established social relationships. Some farmers and communities set stricter
rules and memberships for seed transactions, often to protect savers’
intellectual property rights regarding seeds. While having diverse seed
exchange networks or social structures enhances the resilience of seed
systems (Pautasso et al., 2013), this study showed that the plurality of
seed governance may not necessarily ensure that farmers have better access
to seeds.

The dynamic of different institutions and social networks influences
the outcome of natural resource management (Bodin & Crona, 2009).
My research reveals tension and conflict between different groups of seed
savers, hinging on differing attitudes to seed sharing and a lack of commu-
nication about those values. Identifying and openly expressing implicit
values regarding seed sharing among diverse actors may facilitate better
seed transmission within and beyond such groups.

It is important to highlight that Japanese farmers’ resistance to broad
seed sharing is intertwined with a strong sense of commitment to seed
saving. This, however, creates a dilemma when they pursue agroecolog-
ical values that aim to broaden access to genetic resources. Understanding
farmers’ values around seed saving, and the underlying socio-cultural
context, is critically important in developing crop-diversity conservation
measures that are effective, inclusive and resilient.
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CHAPTER 6

Seed System Dynamics and Crop Diversity
of Chinbaung in Myanmar

Mami Nagashima, Yoshiaki Nishikawa, Mya Shew, Ohm Mar
Saw, Min San Tein, Makoto Kawase, Kazuo Watanabe,

and Kenji Irie

Abstract In this field survey of seed system dynamics in Myanmar, the
authors note that the country’s dominant system of traditional agricul-
ture faces pressure from the introduction of ‘improved’ varieties and
shifts in policy. However, farmers—from small and subsistence growers
to large-scale rice producers—continue to raise indigenous species. One
is chinbaung, the collective term for several varieties in the genusHibiscus.
The authors traced differences in chinbaung cultivation and use among
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places, and examined production systems in three villages in central arid
zone, each sited in a geographically distinct locale. They found that a
local festival popular with seed sellers has become a prime conduit for
disseminating diverse genetic resources. Poe Yon, a guild of agricul-
tural brokerage firms with hubs in cities across the country, meanwhile
involves firms and farmers in a unique relationship that ensures broader
distribution. Ultimately, the autonomy of farmers has enabled agrobiodi-
versity to thrive in Myanmar—a success, the authors note, that agricultural
policymakers should heed.

Keywords Chinbaung · Festival · Hibiscus · Myanmar · Poe Yon ·
Vegetable

6.1 Introduction

Myanmar’s crop diversity is rich, thanks to its subtropical location, varied
climate and adherence to traditional agricultural practices. The country’s
policy of isolation from the international community under the junta
regime (1962 to 2011, resuming in 2021) has meant that agriculture
has been slow to modernise.

Recent development policies emphasising democratisation and
economic growth have, however, sparked concern about the loss of
genetic diversity (Thein et al., 2017; Tun & Than, 1996). Improved
varieties have been actively introduced (Ministry of Agriculture and
Irrigation, 2015) through international collaboration, and have also been
imported commercially from countries including Thailand, China and
Taiwan. It is increasingly common to find farmers growing just a few
indigenous crop varieties in their backyards, not only because of the
government’s policy to promote improved varieties but also because
many farmers wish to boost their income.

M. Kawase
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In light of this situation, this chapter focuses on the crops collectively
called chinbaung in Myanmar. This Burmese term refers to several species
in the genus Hibiscus which have long been grown across the country. We
describe chinbaung’s diversity in terms of biology, cultivation and culinary
use, and analyse the processes through which that diversity is preserved,
giving particular emphasis to different modes of seed procurement and
distribution.

6.2 Chinbaung Diversity: Cultivation and Use

Chinbaung is cultivated on small and subsistence farms, and the species
are also grown as a secondary crop by industrial farmers in Myanmar.
For small farmers, the crop is a critical source of income as it requires less
investment in fertilisers, pesticides and irrigation facilities. It is also easy to
grow, and produces a stable yield for long periods, even under extremely
dry conditions. By contrast, for large-scale rice farmers, chinbaung is a
secondary source of income during the off-season. For agriculture in
Myanmar generally, the crop underpins income stability, as other major
crops are often at risk from flooding and drought.

The authors and colleagues collected 342 samples of chinbaung from
around Yangon, Myanmar’s largest city, as well as the central arid zone,
the northeastern highlands and the southern delta from 2014 to 2018
(Domon et al., 2015; Nagashima, Yoshida et al., 2019). The findings for
the five Hibiscus species are shown in Table 6.1.

H. sabdariffa is a Hibiscus species most commonly cultivated in
Myanmar: it was found in all the administrative divisions surveyed. The
second most frequently cultivated, H. cannabinus, was found in large
numbers in the central arid zone. H. radiatus and H. acetosella were
found more often in Chin State (a western mountainous state) than else-
where. We surmised that the species grown in each region have been
selected because of conditions such as temperature, precipitation and
isolation due to the mountainous topology, which may have affected the
establishment of different types (Mohamed et al., 2015; Sharma et al.,
2016).

It was found that even when growing the same crop species, farmers
sowed a mixture with different morphological characteristics, such as leaf
size, stem height and rooting pattern. That implies that at least some
of the plants can survive and flourish under varying, sometimes unex-
pected environmental conditions because they may have diverse adaptive
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Table 6.1 Breakdown of collected samples of five Hibiscus species by district
and state

Administrative
district/division

H.
sabdariffa

H.
cannabinus

H.
radiatus

H.
acetosella

H.
surattensis

Total

Kachin state 16 1 0 0 0 17
Sagaing region 37 8 2 1 1 49
Chin state 11 2 11 5 0 29
Shan state 39 3 2 2 0 46
Mandalay region 36 25 6 0 0 67
Magwe region 38 11 3 0 0 52
Kayah state 0 0 0 0 0 0
Kayin state 2 0 0 0 0 2
Bago region 15 6 3 0 1 25
Yangon region 14 2 0 0 0 16
Mon state 17 0 0 0 0 17
Ayeyarwardy
region

11 0 3 0 0 14

Tanintharyi
region

8 0 0 0 0 8

Total 244 58 30 8 2 342

traits, such as photoperiodic responsiveness, drought tolerance and/or
resistance to cold or moisture, along with their range of morphological
traits. The farmers told the authors that the practice reduces the risk of
losing yields because of sudden deterioration in the weather.

We found that different chinbaung species were selected and used
according to a range of purposes and taste preferences. H. sabdariffa
is utilised as a food and fibre, and also has roles in medicine, dye, oil,
pulp and fuel. Its versatility has made it a popular crop in resource-poor
villages, and in small or garden farming. We discovered that H. sabdar-
iffa exhibits five different morphological variations, while H. cannabinus,
H. radiatus and H. acetosella are bimorphic (Nagashima et al., 2019).
Furthermore, many minor differences have been found within each type.

6.3 How Farmers Use

Chinbaung Seeds in Cultivation

Chinbaung is a frequent component of inter-cropping schemes, cultivated
with rice in flood-prone areas in large plots up to 4 or 5 hectares (ha) in
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area, used in mixed cropping with other vegetables and pulses, or planted
as a vegetable in domestic gardens. In the case of inter-cropping with
rice, chinbaung serves as a subsidiary source of income. Chinbaung is
also planted around oil crops such as sesame and sunflower to mitigate
the risk of failure from drought, because the leaves as well as seeds can be
harvested, which is not possible for the other oil crops.

H. sabdariffa blooms during the dry season around November, when
there are under 13 hours of daylight, allowing the seeds to be harvested
from December onwards. Many farmers don’t purchase seeds, but collect
them from their own fields to use for cultivation the following year, which
reduces costs. This practice also maintains the selected crop traits, and can
boost income via seed sales.

With such on-farm seed production, however, chinbaung must stay in
the fields longer. The H. sabdariffa crop remains in the ground for more
than a month after the leaves are harvested. Seed production is therefore
limited to areas where farmers have plots large enough to accommo-
date that, on terrain less likely to be affected by events such as flooding.
Sufficient income from the previous year’s seed production is also key to
the production of high-quality seeds, while continuous mutual agreement
between seed growers and seed users will ensure the ongoing provision of
such seeds. It is likely that the contractual production system contributes
to the improvement of the quality of seeds and also the selection of
varieties adapted to each area.

Similar contractual production systems are sometimes adopted by rice
farming communities far from areas where chinbaung seed is produced.
Lands around the township of Shwebo District in Sagaing Region, for
instance, are sown with high-quality rice, with chinbaung intercropped as
a source of additional income. Local farmers order the chinbaung seeds
before sowing rice (around October to November) every year, purchasing
them from seed suppliers, or seed producing farmers in the nearby village
of Yao Te, who are paid when seed for the following year is ordered.
This type of contract establishes a network in which specialised farmers
produce high-quality chinbaung seed.

In some mountainous areas, by contrast, seeds are not collected after
the vegetable harvest. For instance, in Taunggyi in Shan State, most
farmers grow chinbaung for their own consumption, and allow seeds to
fall and spontaneously germinate so they grow again the following year.
Commercial suppliers in this area often sell seeds in small quantities, since
the crops are largely confined to domestic gardens.
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The circulation of H. sabdariffa seeds in Sagaing Region has revealed
that seed farmers grow a mixture of varieties with different flower colours
and morphological traits, as well as other chinbaung species. The farmers
harvest the seeds without sorting or labelling them before shipping them
to local seed suppliers; hence, any genetic mixture in seeds in this market
can be human-induced.

In addition, some farmers around the township of Monywa District in
Sagaing Region use different plots for the production of vegetables and
chinbaung seed. These farmers produce seeds by sowing any remaining
seeds in isolated plots after the vegetable growing season. The goal is not
to select and maintain superior traits, but to secure income through the
efficient use of vegetable plots.

6.4 Cultivation and Seed Procurement

Methods in Relation to Flooding

Three adjacent villages (Ye Le Kyun, Yin Taw and Ywa Thit) in the
central arid zone (Sagaing and Mandalay regions) were studied to explore
residents’ roles, relationships and attitudes vis-à-vis different vegetable
and seed production systems. Chinbaung is widely cultivated across the
regions. We also discovered related events such as the Shwe Kyun Pin Nat
Festival (see Sect. 6.5), and bodies such as Poe Yon, a unique brokerage
organisation that can influence these factors (see Sect. 6.6).

A comparison of the three villages revealed that geographical factors—
their locations in relation to the river, each other and nearby cities—
affected the forms of agriculture and methods of seed procurement used
in each (see Fig. 6.1).

Ye Le Kyun (see Fig. 6.2) is sited on a towhead, or low-lying alluvial
island, surrounded by river water during the rainy season. Farmers here
produce a variety of seeds on a small scale and earn a profit by selling
small quantities at high prices at Shwe Kyun Pin Nat Festival, held near
the village; there are no large towns or seed suppliers nearby.

The fields of Yin Taw are not sowable in the rainy season. However,
the village is close to two large cities, Sagaing and Mandalay, both
of which have vegetable markets. Many farmers in Yin Taw focus on
vegetable production, and have abandoned seed production altogether.
They maximise the use of the land right up to the time when their fields
begin to flood, and supply vegetables to the cities.
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Fig. 6.1 Location of the three villages and Shwe Kyun Pin Nat Festival

Fig. 6.2 Low-lying Ye Le Kyun during the rainy season

Ywa Thit uses its flood-free location to its advantage, and engages in
both dairy farming and seed production. Seeds are sold to neighbouring
villages, seed suppliers and Poe Yon (see Sect. 6.6). The villagers also
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engage in the contractual production of high-quality seeds for villages
that have difficulty in seed production because of the flood-swollen river.

Various forms of seed production at different scales and of cultiva-
tion methods were observed, contributing to the conservation of genetic
diversity of chinbaung within and outside the area (Table 6.2).

6.5 Relationship Between Seed Distribution

and the Shwe Kyun Pin Nat Festival

The Shwe Kyun Pin Nat Festival, held from 12 to 15 August (around
the time of the full moon), is one of three major festivals held in Upper
Myanmar. It is a grand festival during which local people honour spirits
and pray for family health, a stable income and a good harvest (see
Fig. 6.3).

During the festival, the shrine of the Shwe Kyun Pin Sister and Brother
is surrounded by stalls selling local products such as bamboo crafts and
unglazed water bottles, as well as local culinary specialities specific to the
festival. Women from Ye Le Kyun and neighbouring villages sell seeds of
various crops (see Fig. 6.4).

Farmers in flood-prone areas, where it is difficult to harvest or store
seeds, purchase seeds even at relatively high prices at the festival. Each of
the seed dealers who gather for the festivities sells on average seeds of 21
crop species, including Hibiscus sabdariffa (roselle) and H. cannabinus
(kenaf), Lablab purpureus (hyacinth bean), Vigna unguiculata (cowpea,
also known as black-eye pea), Benincasa hispida (wax gourd), Ipomoea
aquatica (water spinach), Luffa cylindrica (sponge gourd), Cucurbita
maxima (pumpkin) and Coriandrum sativum (coriander). Of these, H.
sabdariffa and H. cannabinus are sold in particularly large quantities.
According to tradition, seeds purchased at the festival are believed to
promise good luck, and to yield a good harvest.

At the festival, some of the seeds produced in very small quantities by
small-scale farmers are collected and mixed, and sold not only to locals,
but also to farmers visiting from beyond the region. These seeds may
include morphologically different phenotypes that we have seen in the
village fields surveyed. In this way, diverse genetic resources are widely
spread and shared throughout the festival. At the same time, farmers
from Ye Le Kyun, whose conditions and location constrain seed produc-
tion, ensure the dissemination of diverse strains of chinbaung via festival
traditions.
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Fig. 6.3 A monk buying seeds at the Shwe Kyun Pin Nat Festival

Fig. 6.4 A seed seller at the Shwe Kyun Pin Nat Festival
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6.6 The Role of Poe Yon,

a Distinctive Stakeholder

Poe Yon is a kind of guild for the private agricultural brokerage firms
seen in large and small cities in Myanmar. Each Poe Yon firm deals with
crops, such as oil crops, rice, fresh vegetables, fruits or flowers. All of the
firms are privately owned and operated, mainly by family members, and
are connected with other Poe Yon firms in the same city and adjacent
areas, forming a cooperative association for the exchange of informa-
tion and regulation of commodity prices. They are also connected with
their counterparts in other cities through broad information networks and
distribution channels, and frequently use them to exchange goods directly
or through bigger merchants, mainly from China.

In Ye Le Kyun, there are also farmers who sell chinbaung seeds along-
side harvested legumes to Poe Yon firms run by relatives in Sagaing City.
One Poe Yon owner from Ye Le Kyun reported that he sells most of
the collected chinbaung seeds to dealers in Sagaing and Mandalay, and
the rest to oil factories. We found that chinbaung was, unlike other
kinds of vegetables, always much in demand by farmers and seed dealers
both as seeds for vegetable production and as oilseed. This indicates the
distinctive position occupied by chinbaung in Myanmar. Seeds from large-
scale and small-scale farmers are also likely to be distributed via the Poe
Yon network to various parts of Myanmar, thereby contributing to the
maintenance of chinbaung genetic diversity as a whole.

The Shwe Kyun Pin Nat Festival and the unique relationship between
Poe Yon firms and farmers play a critical role in the distribution of chin-
baung seeds, and are very different from the distribution channels where
major seed companies mediate with stakeholders, as is the case with
improved varieties of vegetables (Fig. 6.5).
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Fig. 6.5 Seed distribution channels in Sagaing City and outside of Sagaing City

6.7 Conclusion

Farmers in Myanmar use chinbaung in diverse ways. Many produce chin-
baung seeds on-farm for the next cropping season. The main aim, aside
from reducing costs, is to grow varieties with superior traits selected by
the farmers themselves. However, large-scale rice farmers in the Sagaing
and Mandalay Regions purchase seeds for more effective use of their plots
via crop rotation, alternating chinbaung cultivation for vegetables with
paddy rice production.

Our field survey revealed that small-scale farmers producing vegeta-
bles continue to grow diverse species and varieties of chinbaung that are
developed and maintained not only according to constraints of the local
environment, but also to the demands of livelihoods, through factors such
as usefulness for subsistence, taste and versatility. Many traditional vari-
eties are stored and managed in farmers’ homes, so farmers who need
seeds because of loss from flooding or drought, for instance, can obtain
seeds similar to those of their neighbours and home villages. At the same
time, the introduction of new varieties or genetic characteristics may lead
to the diversification of local varieties.

From interviews with local farmers and members of Poe Yon, we noted
that farmers’ networks are intimate and cooperative, based on familial or
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territorial ties. In one Poe Yon firm we studied, the owner’s wife was
from Ye Le Kyun, thus her seed transactions in the village mainly took
place with farmers she was related to. Each Poe Yon firm deals with large
quantities of a limited number of items—a response to demand from
neighbours and distant consumers, and based on a solid network with
other Poe Yon firms across different cities. In the Mandalay Region, the
Poe Yon firms have formed an association that sets crop prices. A similar
association emerging in Yangon and other large cities in Myanmar coor-
dinates its own seed-trading activities and even those with neighbouring
China.

This is a good example of how a broad and continuous supply of
diverse traditional seeds can be realised through farmers’ own decisions,
enacted in their fields and through their seed networks. Although farmers
have apparently developed their seed acquisition and provision practices
spontaneously, and although these practices appeared resilient during our
survey, these practices cannot be seen as secure, given the advance of
industrialised, commercialised farming in Myanmar. Yet seed diversity is
an important component of biocultural heritage as well as sustainable
agriculture. We recommend that farmers’ practices be integrated into
agricultural policy. Such a move contributes to the conservation of crop
diversity in relatively small areas, and the sustainability of the human-made
distribution system that facilitates crop diversity in larger ones.
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CHAPTER 7

Organizations and Functions for Seed
Management in East Asia: Korea, Japan

and Taiwan

Mitsuyuki Tomiyoshi

Abstract How important are informal seed-saving systems in conserving
agrobiodiversity? Mitsuyuki Tomiyoshi probes that question in the East
Asian context in this survey and analysis examining the prevalence of
community seed banks and other non-profits in Japan, South Korea and
Taiwan. In Japan, traditional varieties are generally cultivated on the
basis of heritage and culture, and an array of non-profits are involved in
seed provision, domestic production, collection and networking. In South
Korea, where interest in heirloom seeds has been growing since the early
2000s, comparable organizations include a research firm, cooperative and
civil society network. Relevant non-profits in Taiwan, meanwhile, are at
the formative stage. Informal systems are key to maintaining agrobiodi-
versity, Tomiyoshi concludes, but to operate sustainably they must better
integrate their functions and set strategies for collaboration with public
institutions.
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Keywords Community seed bank (CSB) · Cultural heritage · Farmers’
rights · Non-profit organization (NPOs) · Social movement

7.1 Introduction

In the field of seed management research, systems for saving seeds are
classified as either formal (established by governments or seed companies)
or informal (established by farmers producing or sharing seeds them-
selves). Various studies have concluded that the latter systems—networks
of farmers sharing seeds—play a passive role, merely supplementing the
functions of formal systems. However, this is a mistaken view.

Research has revealed the importance of, and diverse roles played by,
farmers’ seed networks (Coomes et al., 2015). One example of such an
heirloom seed management system is the community seed bank (CSB).
These organizations (also known as seed libraries or seed savers’ networks)
are generally expected to function as hubs in the region, promoting an
effective means of conserving agricultural biodiversity.

Surveys of the activities of local CSBs are being conducted around
the world. The banks have three notable functions: preserving crop
genetic resources, promoting access to and use of a region’s diverse
crops and protecting rights to seeds and food (Vernooy et al., 2014).
In Britain and the United States, many surveys of CSBs that function at
the domestic level have been published (Curry, 2019; Helicke, 2015).
Numerous studies have also examined their role in protecting farmers’
rights (Vernooy et al., 2020).

In Japan, it is primarily small and family farmers who grow heirloom
varieties. There is limited data on the conservation of heirloom culti-
vars by such farmers. The Japan Organic Agriculture Association (JOAA),
a non-profit organization or NPO, conducted a study of on-farm seed
saving by organic farmers in Japan, and found that 58.7% of such farmers
are involved in the practice. Among Japanese farmers as a whole, however,
organic farmers represent a very small proportion.

In addition, Mitsuyuki Tomiyoshi et al. (2021) investigated the
number of farmers in the Noto Peninsula—a disadvantaged rural area of
Japan with many small-scale farmers—to gauge the prevalence of seed
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collection. Among all locals growing some kind of crop, including full-
time, part-time and subsistence farmers, some 21% were found to engage
in the practice.

In Korea and Taiwan, numbers of smallholders that play a central role
in the conservation and use of heirloom cultivars is declining because
of demographic ageing. This is problematic, given the need to forge a
relevant management system that involves a number of organizations.
However, only a limited number of studies about seed conservation
activities have been carried out in East Asia.

In this chapter, we will analyse the results of surveys about Japan, Korea
and Taiwan to determine the roles CSBs and other NPOs play in East
Asian seed conservation. Using this analysis, we will discuss the state of
the practice in East Asia and compare functions of seed management by
CSBs with those proposed by Ronnie Vernooy et al. (2014). We will also
extend that framework to make it more universally applicable.

7.2 Function of Non-Profits

in Seed Conservation

NPOs are generally involved in the management of genetic resources
through self seed saving, seed collection and storage, seed provision, food
processing and sale and networking. As shown in Table 7.1, each of these
activities has been carried out by a range of entities. NPOs, on the other
hand, cover many of the activities simultaneously.

Table 7.1 The activities of entities involved in seed conservation and manage-
ment

Function Activities Existing entities

Home seed production Actively cultivate and produce
seeds

Farmers

Seed collection and
conservation

Collect and store varieties that
are disappearing from the area

Gene banks/universities

Seed provision Sell seed as a business Seedling sellers
Food processing and sale Process/sell harvested produce as

local specialty products
Food businesses, etc.

Networking Link various organizations NPOs, etc.
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7.3 Seed-Conservation Non-Profits in Japan

Fact-finding surveys were conducted focusing on four NPOs involved
in the conservation and use of heirloom cultivars: the JOAA (regis-
tered under Japan’s NPO Act; Kiyosumi no Mura (also NPO-registered);
the Hiroshima Prefecture Agriculture and Forestry Promotion Centre
Agriculture Seedbank, or Hiroshima Seedbank (a general incorporated
foundation); and the Hyogo Heirloom Cultivar Conservation Associ-
ation, or HCA (an informal civil organization not registered as an
NPO).

Based on the survey of these bodies, and the results of the five cate-
gories in which they operate, a number of observations were made (see
Table 7.2).

7.3.1 Home Seed Production

In each of the four organizations surveyed, association members (or staff)
cultivated and produced the seeds of heirloom cultivars. In the case of
Kiyosumi no Mura, approximately 150 cultivars are conserved on the
farm. The JOAA and the HCA had implemented indirect frameworks
for organizing home seed production. However, this was not done at an
organizational level, but by members individually.

Table 7.2 A comparison of the conservation and use of heirloom cultivars by
non-profits and other entities in Japan

Function JOAA Kiyosumi no
Mura

Hiroshima
Seedbank

HCA

Home seed
production

Indirectly
engaged*

Directly
engaged

Directly engaged Indirectly
engaged*

Seed collection
and conservation

Directly
engaged

Directly
engaged

Systematically
engaged

Directly
engaged

Seed provision Indirectly
engaged**

Indirectly
engaged**

Seed loan
programme**

N/A

Food processing
and sale

N/A Served in
farmers’
restaurant*

N/A N/A

Networking Nationwide Local N/A Prefecture-wide

*Indicates the activities of closely related organizations/individuals
**Including distribution at no charge and seed exchange groups
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7.3.2 Seed Collection and Conservation

Hiroshima Seedbank collects heirloom cultivars throughout the prefec-
ture. Approximately 18,000 samples, including seeds and seedlings from
outside the prefecture and from Japanese universities, are collected. (This
seems a challenging task for a single prefecture, given that the NARO
Genebank, a government agency, stores 248,000 samples.)

Rather than collecting heirloom cultivars as an organization, the
JOAA mainly stores seeds and seedlings exchanged among its members.
However, as in the case of similar organizations in other countries, it is
possible that if seed swaps and other activities are held, farmers will come
and offer seeds of crops they can no longer cultivate themselves. That
would contribute significantly to cultivar conservation.

The HCA has embarked on a project to find heirloom cultivars grown
on a small scale in various parts of Hyogo Prefecture. Rather than storing
the seeds of the various varieties it finds, the association collects informa-
tion about the farmers holding them and makes this information available
to its members to encourage sustainable cultivation of the cultivars within
the prefecture.

7.3.3 Seed Provision

The JOAA has plans to establish a seed and seedling sales division. But
because of the restrictions in Japan’s Plant Variety Protection and Seed
Act (revised and approved in 2020) and the costs associated with selling
such products, it would be difficult for an NPO to engage in it as a
business.

7.3.4 Food Processing and Sale

None of the organizations surveyed was involved in food processing or
selling (including the sale of agricultural produce), since such enterprises
generally involve profit. However, Kiyosumi no Mura has established a
system where all agricultural produce grown by members of a related
village farm cooperative is bought by the farmers’ restaurants managed
by the leader of that NPO.
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7.3.5 Networking

The JOAA has a nationwide network and promotes crop diversity by
enabling members to share seeds and information. Kiyosumi no Mura
mainly strengthens existing farmers’ networks by cooperating with village
authorities in Nara Prefecture. However, many artists, students and
researchers from outside the prefecture participate in its activities, so it
appears that the NPO also acts as a platform for connecting villages with
stakeholders outside the locality. Painters, for example, have created calen-
dars with pictures of traditional vegetables, and seed-themed events are
sometimes held in the restaurants. HCA promotes the conservation and
consumption of heirloom cultivars by connecting farmers, gardeners and
consumers, mainly in Hyogo Prefecture.

7.4 Non-Profits and Similar

Organizations in South Korea

The roles of South Korean organizations involved in the management of
traditional cultivars, as indicated by a survey of three bodies operating in
Korea, are presented in Table 7.3.

Each of the three organizations is engaged in home seed production
aimed at cultivar renewal. Heuksalim, a joint stock company and related
private research institute, conducts cultivation and seed production at its
laboratory. Shinlim, an agricultural cooperative, preserves seed lines in its

Table 7.3 A comparison of private South Korean organizations and agricultural
cooperatives involved in seed conservation

Function Heuksalim Shinlim agricultural
cooperatives

Seedream

Home seed
production

Directly engaged Directly engaged Directly engaged

Seed collection and
conservation

Directly engaged Directly engaged Directly engaged

Seed provision Indirectly engaged* Indirectly engaged* Indirectly engaged*

Food processing and
sale

Directly engaged Directly engaged None

Networking Directly engaged Regional National scale**

*Including distribution of seed gratis
**Network centred around Seedream founder and government research officer An Wan-Shok
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fields. Seedream explores traditional varieties and also provides training
for seed savers. Each of the organizations managed over 1000 strains.

The three bodies are on the whole larger than comparable NPOs and
other organizations in Japan, a difference that may be partly down to their
food processing and sales enterprises (described in Sect. 7.6). Because
their main businesses are dealing primarily in traditional cultivars, it is
possible for them, especially Heuksalim and Shinlim, to engage in the
conservation of traditional cultivars—an expensive operation for a non-
profit. Those two organizations launched in response to two big shocks
that hit the South Korean economy within the past several decades: an
intervention by the International Monetary Fund in 1997, and a Free
Trade Agreement with the United States in 2008. Both of these initiatives
had negative effects on the country’s food sovereignty.

All three of the surveyed organizations are also engaged in seed
collection and storage. At Seedream, seeds are managed in small storage
buildings beside fields—a method also used by Japanese NPOs. However,
we think that securing funds to continuously manage such a system is a
major challenge if the activity is to continue.

Heuksalim’s research centre provides cereal seed at no cost to
its contract growers. Shinlim does something similar. However, since
Seedream does not independently sell seeds of traditional cultivars, its
function as a seed provider is limited. Overall, seed provision in South
Korea is very different from that in Japan, where there are many
small-scale seed and seedling retailers (such as Noguchi Seeds) that sell
traditional, open-pollinated cultivars.

Heuksalim and Shinlim are also both engaged in food processing and
selling, including the sale of agricultural produce. Both have commercial-
ized operations by branding traditional varieties, which are not suitable
for distribution as F1 hybrids are; and both provide vegetable delivery
services to members. Japanese NPOs’ efforts, by contrast, tend to be
limited to conservation and rarely expand into sales and distribution.

Through their efforts to manage traditional cultivars with contract
growers and other parties, Heuksalim and Shinlim have created networks.
To date, these remain mostly localized. Seedream, however, has members
in many regions and acts as a platform linking a wide variety of people.
In fact, Seedream has more than 6000 members, making it the biggest
network and technical association of the three organizations studied (Kim,
2013).
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Seedream has also established relationships with both governmental
and non-governmental organizations through its extensive networks.
Seedream’s founder, An Wan-Shok, himself has strong connections with
many different organizations and groups, and is a key figure in the field of
traditional cultivar management. He was the government research officer
in charge of the Korea Genebank, in the National Agrobiodiversity Center
(NAC) that promoted South Korean agriculture during the time when
the government was applying the Green Revolution approach. The South
Korean facility also had strong ties with Japan’s national gene bank.

However, after meeting leaders of the Korean Peasant Women Asso-
ciation, An Wan-Shok was introduced to the importance of local seed
conservation through Indigenous knowledge, especially that held by
female elders. He did not explicitly support a food sovereignty move-
ment, but offers his knowledge and network to support the preservation
of native seeds by civil society, while keeping strong ties with govern-
mental institutions. We can see this as a case of an integrated endogenous
development approach within the sovereignty frame, combined with a
rather neutral stance on science and technology in the public sector.

7.5 Non-Profits in Taiwan

The survey of NPOs in Taiwan was conducted in tandem with the
agronomist Warren Kuo, the foremost authority on the conservation of
heirloom cultivars in Taiwan. According to Kuo, only a few farmers in
Taiwan produce their own seeds. Although a relatively large number still
cultivate local varieties of beans and cucumbers, most farmers buy seeds
and seedlings. However, the custom of home seed production is still
strong in some Indigenous villages in eastern Taiwan.

7.5.1 Warren Kuo and His Networks

In 2011, Warren Kuo held a conference with six Taiwanese NPOs. Subse-
quently, the NPOs launched workshops and began to teach farmers
home seed production methods. This approach echoes participatory plant
breeding, but has not been adopted by the Taiwanese government, and
remains within the domain of research and farming.
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7.5.2 Hope Market

Hope Market is a private organization in Taichung City comprised of
more than 30 organic farmers who hold a farmer’s market twice a month.
In 2011, the organization launched an heirloom seed conservation
project.

Hope Market focuses on Formosan and heirloom rice of the indica
variety. Although its farmers acquired cultivars from Thailand in the
market’s first year of its operation, from the second year onwards they
purchased local cultivars and selected plants from those. As part of this
project, they have formulated a model in which farmers can save their
own seeds at home. They also plan to run cultivar exchange workshops.

7.6 Comparison of the Three

Countries and Regions

We compared the nature of NPOs’ activities in three East Asian countries
(see Table 7.4), including government institutions and seed companies
for reference.

Our findings showed that NPOs in Taiwan are still in the early
stages of development, and also that there was no evidence among
them of any involvement in collecting and conserving heirloom varieties.
Thus, compared with Japanese NPOs and heirloom cultivar conservation
societies, Taiwan’s are at the formative stage.

However, additional surveys carried out by Warren Kuo revealed that
in 2013, NPOs in Taiwan developed a network known as Farmers’
Conservation of Seeds. This network spread throughout the country, and
is expected to remain active. By contrast, the government has made little
effort towards participatory plant breeding, leaving it to researchers and
farmers to spearhead such efforts. In Taiwan, university researchers are
playing a leading role in such activities.

7.7 Conclusion

In Japan, South Korea and Taiwan, just a handful of organizations are
involved in the social movement against global agribusiness. However, a
few of these NPOs are also collaborating with global networks such as Vía
Campesina, and their work demonstrates an awareness of farmers’ rights.
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Table 7.4 A comparison of genetic resource/heirloom seed conservation
efforts in Taiwan, Japan and Korea

Type of
organization

Taiwan Japan South Korea

Government
institution

Plant genetic resources
in gene banks:
approximately 80,000
items
• Government has a

passive attitude
regarding
participatory plant
breeding

Plant genetic resources
in gene banks:
approximately 220,000
items
• Government/local

government support
the conservation of
traditional vegetables

Plant genetic
resources in gene
banks:
approximately
200,000 items

Seed/seedling
company

Links with Japanese
seed companies due to
the territory’s
suitability as a place
for growing seeds
Small- and
medium-sized seed
companies aiming to
popularize
open-pollinated
varieties and home
seed production

A diminishing number
of small- to
medium-sized seed
companies
Seed companies
specialising in heirloom
seeds exist

Many large-scale
seed companies
bought out by
multinational
corporations
State of small- to
medium-sized
seed companies is
unclear

NPOs Conservation activities
commenced on the
basis of advice from
university researchers
Collection and
conservation
programmes for local
heirloom cultivars
introduced
Nationwide network
launched

National, prefectural
and local organizations
active throughout the
country
Many organizations of
different sizes

Surveys and
collaboration on a
national level by
farmers’
organizations
Conservation and
dissemination by
public interest
incorporated
foundations in
collaboration with
companies
Small number of
large-scale
organizations

Source Author’s on-site surveys
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Cases in Japan explicitly show that those involved in seed-saving activi-
ties, whether farmers or citizens, continue to cultivate traditional varieties
on the basis of heritage and culture, guided by family traditions and
culinary rationales. Thus, the motivation there often seems to be a micro-
awareness, allied to locality and kinship, rather than global movements
or rights-based approaches. Thus, the greater context for seed cultivation
and saving in Japan is a concern to pass on heirloom cultivars and farming
culture.

In South Korea, interest in traditional varieties of crops and vegeta-
bles has been growing since the early 2000s, and the Korean Women’s
Peasant Association has been working to develop a movement for food
sovereignty. In 2007, Seedream was established through the initiative
of civil society activism and Heuksalim (see Sect. 7.4 and Table 7.3).
Byeong-Seon Yoon et al. (2013) and Hyo Jeong Kim (2013) have
mentioned that women play an important role in the conservation of
Indigenous species in South Korea. There is an emphasis on seeds them-
selves rather than the concept of farmers’ rights in collaborations between
Seedream, Heuksalim and women farmers; but that does not discount the
value of these collaborations in elevating women’s position in farming
villages and households.

Taiwanese CSBs established and run by NPOs and similar institutions
are still in the early stages of development.

In both Japan and South Korea, there are NPOs, agricultural associ-
ations and public institutions at the prefectural and municipal levels that
are fulfilling the role of CSBs. In many cases, such activities are included
in the multifaceted activities of CSBs, described by Ronnie Vernooy et al.
(2014) as preserving crop genetic resources and promoting access to and
use of a region’s diverse crops. However, it is rare for NPOs in these three
countries to be attuned to social movements for food sovereignty.

For organizations working as community seed banks to function more
reliably and sustainably both in local communities and on a global scale,
it is essential to integrate their different roles and functions, and also to
establish strategies for co-existence and collaboration among NPOs and
public institutions.
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CHAPTER 8

Evolutionary Populations for Sustainable
Food Security and Food Sovereignty

Salvatore Ceccarelli, Stefania Grando, Maedeh Salimi,
and Khadija Razavi

Abstract Two mechanisms in plant breeding are thought to diminish
crop diversity: the displacement of landraces by “improved” varieties,
and a bias towards varieties developed under a high-input management
regime. This multinational study examines how genetic diversity can
be restored through evolutionary plant breeding: enabling plants under
cultivation to evolve via natural selection pressure and adapt to the
environment. The authors first present findings from research in Iran.
Here, in participation with institutions, farmers selected barley, rice and
wheat varieties from evolutionary populations for cultivation and used
them outright as “smart crops” with all-around benefits for the environ-
ment, human health and farming income. A similarly successful project
in Italy led to six more in countries across Africa, Asia and the Near
East. Ultimately, the authors conclude, such “evolutionary-participatory”
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plant breeding enables farmers to manage genetic diversity autonomously.
While the seeds produced have yet to meet the requirements of seed laws,
new rules emerging in Europe could enable organic farmers to adopt the
approach from 2022.

Keywords Crop diversity · Evolutionary plant breeding · Iran · Italy ·
Seed autonomy

8.1 Introduction

Plant breeding is thought to be a cause of the decline in agrobiodiver-
sity through two interconnected mechanisms: the displacement of myriad
landraces by a few improved varieties (Dwivedi et al., 2016; van der
Wouw et al., 2010), and the centralized organization of most breeding
programmes in which selection takes place within one or a few well-
managed research stations. The crops in the research stations are well
managed (fertilized, protected against weeds, diseases and insects, and
irrigated when necessary) because under those conditions selection is
believed to be more efficient (Baranski, 2015; Ceccarelli, 1989). This
belief, however, is not necessarily true.

Inevitably, the varieties produced by these breeding programmes can
perform well if managed as they were during the selection process. This
has two consequences: first, the dissemination of varieties will be accom-
panied by an increase in the use of inputs such as synthetic fertilizers
and other chemicals; and secondly, as the inputs effectively minimize the
differences between locations, the same varieties will be able to perform
well widely, causing an overall decline of crop diversity (Bonnin et al.,
2014).

The loss of agrobiodiversity is associated with increased vulnerability
both to climate change (Keneni et al., 2012), including climate extremes
(Isbell et al., 2015), and to agricultural pests (Díaz et al., 2006; Fisher
et al., 2018). This situation is growing even more alarming because of
the complexity of climate change, which involves not only a change in
temperature and rainfall but also in the type and spread of insects, diseases
and weeds (Ceccarelli & Grando, 2020a).
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8.2 Bringing Back Diversity in Farmers’
Fields: Participatory Plant Breeding

Participatory research has been formally proposed in the early 1980s
(Rhoades & Booth, 1982) by social scientists, based on the principle
of involving users and clients in research and development (Ceccarelli &
Grando, 2020b). When applied to plant breeding, it was construed as a
more socially equitable model. Along with its social dimension, participa-
tory plant breeding (PPB) is also more efficient: its impact is measured
not only as genetic gains and number of varieties released, but also as
customer acceptance of the final product, a rise in agrobiodiversity and a
higher benefit/cost ratio (Ceccarelli, 2015).

An example of farmers’ assessment of the benefits of PPB was the Inter-
national Farmers’ Conference organized by the International Center for
Agricultural Research in the Dry Areas (ICARDA) in May 2008, 13 years
after PPB had started in Syria by the barley improvement program of
the centre with the financial assistance of GTZ (German Corporation
for Technical Cooperation) now GIZ. The conference involved more
than 50 farmers from Algeria, Canada, Egypt, Eritrea, France, Iran,
Jordan and Syria, and used different methodologies, including story-
telling, to facilitate sharing their agricultural knowledge and thus capture
their thoughts about PPB. The main findings (Galiè et al., 2009) suggest
that farmers perceived that their participation in key decisional stages of
plant breeding enhanced their self-esteem, increased their knowledge and
communication skills, and changed their perception of gender roles.

PPB has been very successful among farmers’ communities in Syria,
Jordan, Yemen, Egypt, Tunisia, Morocco, Eritrea, Ethiopia and Iran
(Ceccarelli et al., 2013) but not well accepted by several public research
institutions, with a few exceptions. The reasons for this generalized
institutional reluctance to adopt PPB have been discussed recently by
Salvatore Ceccarelli and Stefania Grando (2020b). They range from
conventional and biotechnological methods dominating university
curricula on plant breeding to the reward system in public institutions,
which is still largely based on the number of varieties released. A more
fundamental reason is the reluctance to accept the paradigm shift that
PPB inevitably implies in “seed sovereignty” and, consequently, “food
sovereignty” (Ceccarelli & Grando, 2020b). In several countries, it has
been reported that any institutional support was mostly of a personal
nature and ended when the person left.
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One notable aspect of the PPB programmes was the farmers’ interest
in experimenting by mixing different varieties of the same crop starting
in 2007, particularly in Syria and Iran. Before the project, as with most
farmers in the Near East, they were accustomed to receiving a few uniform
varieties from the national research systems. In Syria, farmers’ initial expo-
sure to mixtures of different varieties was partly associated with the system
of compensation for land use we developed in consultation with farmers.
In fact, farmers agreed on a given amount of grain as fair compensation
for the land and the time they dedicated to the experiments. Sometimes
the grain was a mixture that, although intended as animal feed, was used
at least in part as seed. It was in this way that farmers started to become
aware of the advantages in growing mixtures such as better and more
stable grain yield.

Syrian farmers also occasionally attended events at ICARDA’s head-
quarters, where they had the opportunity to interact with the centre’s
top management. Yet the farmers’ positive feedback failed to convince
other scientists to follow the path of the centre’s barley improvement
programme. PPB never became ICARDA’s main method for plant
breeding.

8.3 From Participatory

to Evolutionary Plant Breeding

Although the term evolutionary plant breeding (EPB) was first used in
1956 (Suneson, 1956), the idea of exploiting the advantages of genetic
heterogeneity, in the form of either mixtures, obtained by mixing the
seed of different varieties of the same crop, or populations, obtained by
mixing the seed derived from crossing different varieties of the same crop
(Wolfe & Ceccarelli, 2019), was much older (Harlan & Martini, 1929,
1938).

After those early studies, a vast body of research has been published,
demonstrating how evolutionary populations (EPs) and mixtures are
able to evolve and adapt their phenology to the area of cultivation by
becoming earlier maturing or later maturing depending on the adap-
tative advantages of these traits (Allard & Hansche, 1964), to increase
their yield (Patel et al., 1987; Rasmusson et al., 1967; Soliman & Allard,
1991; Suneson, 1956), their yield stability (Allard, 1961) and their height
(Suneson & Wiebe, 1942).
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A major benefit of EPs and mixtures is their ability to control the
spread of diseases because the presence of plants with different levels of
resistance and/or susceptibility makes the diffusion of the disease much
slower than in a genetically uniform crop (Finckh & Wolfe, 2006; Finckh
et al., 2000; Ibrahim & Barret, 1991; McDonald et al., 1988; Mulumba
et al., 2012; Mundt, 2002; Simmonds, 1962; Smithson & Lenné, 1996).

More recently, several papers confirmed that EPs do adapt to different
geographical areas via phenological adaptation (Goldringer et al., 2006),
that they tend to perform better than uniform varieties in years affected
by drought (Danquah & Barrett, 2002) and that they can combine
higher yield and higher yield stability (Raggi et al., 2017). Eventually,
the evolutionary potential of EPs and mixtures, if widely adopted, can
represent a fast and economic solution to the complexity of climate
change (Ceccarelli & Grando, 2020a). It is therefore surprising that,
despite all the scientific evidence, there has been very little practical
agricultural use of EPs beyond their discussion in scientific papers.

Because of the difficulties in institutionalizing PPB, in 2008, while
working at ICARDA, two of us (S.C. and S.G.) decided to constitute an
EP of barley (Hordeum vulgare L.) by mixing the seed of the progenies of
1600 crosses. This EP was then planted in Syria, Eritrea, Jordan, Algeria
and Iran—some of the countries where a network of farmers had already
enhanced their diversity management skills through participation in PPB
programmes. While two additional EPs, one with bread wheat (Triticum
aestivum L.) and one with durum wheat (Triticum turgidum L. subsp.
durum [Desf.] Husn.) were developed at ICARDA, the barley EP planted
in Iran by two farmers in Kermanshah and Semnan provinces caught the
attention of an Iranian breeder at the Dryland Agricultural Research Insti-
tute (DARSI) in Kermanshah, who decided to make a local bread wheat
population.

8.4 The Evolutionary Populations in Iran

Iranian farmers who planted the barley EP were so satisfied with the
population’s performance that they shared the seed with farmers in other
provinces, both through the PPB programme of Iran’s Centre for Sustain-
able Development and Environment (CENESTA), and informally with
neighbours, friends and relatives. This initial work with EPs in Iran by
CENESTA, was supported by a small grant from the International Fund
for Agricultural Development (IFAD) and within a few years, from 2010
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Fig. 8.1 Distribution of wheat, barley and rice evolutionary populations in Iran

to 2014, the populations covered several hundred hectares in 17 provinces
and involved some 150 farmers (see Fig. 8.1).

EPs in Iran are mostly cultivated under rainfed conditions. But they are
grown, too, by farmers in irrigated areas who are facing water shortages,
because the populations are recognized as more resistant to water scarcity
and drought than modern varieties.

Indeed, most of the Iranian farmers in marginal1 areas and under low-
input and rainfed conditions reported that EPs had higher yields than
modern varieties and showed good yield stability. They are more resistant
to biotic and abiotic stresses such as pests and diseases, weeds, drought,
water shortage cold, heat, strong winds and hail, and can grow better
than uniform varieties in low-fertility soils. In addition, many farmers
reported the EP seeds as very beautiful and, in terms of quality, health and
thousand-kernel weight, superior to local, improved or modern varieties.

1 Marginal here is used to mean poor soil, low rainfall with low expected agricultural
productivity, but also socially marginal with limited opportunity for other jobs.
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There are also reports on food and feed quality in these popula-
tions. For example, baking bread with flour from EPs has been found
to improve its smell and taste, as well as nutritional qualities. In addition,
nomads or herders have noted that as livestock feed, the grains or straw
of the ICARDA barley EP, compared with conventional feed, accelerates
growth in lambs and improves the quality of milk. All of these characteris-
tics encourage farmers to use and multiply these populations and cultivate
them regularly as a main crop.

Our original aim regarding EPs was to endow farmers with a wealth
of genetic diversity from which they could select, independently in each
location, varieties adapted to their physical, social and market conditions.
One unexpected outcome of the IFAD project, however, was that the
bread obtained from the bread wheat EP—cultivated without any further
selection—soon became the basis of a profitable business. That opened
up the possibility of using the populations as crops. There were a number
of advantages to this approach: it exploited the evolutionary ability of the
population to slowly adapt to both short- and long-term climate change
with the complexity described earlier; it enabled the development of an
independent seed supply, because there is no better seed than the one that
continuously adapts to farmer’s conditions; and it generated income.

In the EPB programme in Iran, the EPs reach farmers through various
stakeholders, but in most cases, the seeds are distributed through a
farmer-saved seed system. CENESTA had and continues to have a facili-
tating role in ensuring that farmers, breeders and researchers can connect,
and also ensures that EPs are steadily disseminated among groups such as
farmers, research stations and extension centres.

In the first year under the programme, each farmer receives 4–10 kilo-
grams of one of the EPs, depending on the amount of seed available
and the severity of environmental and climatic conditions in different
regions. Farmers in more environmentally stressed and less productive
areas are given more seeds; thus, if they lose most of the genotypes within
the EP, they have a higher probability that a sufficient number survive
from which to collect spikes for next year’s cultivation. In the following
year, and if farmers are satisfied with the EP’s results, they will start seed
multiplication to produce enough seeds and to expand the area under
cultivation. On average, after four years, the farmers who had the most
success with the crop and consequently with more seed availability will
start exchanging the seed of the EPs, even up to several tons, with other
farmers in their region or those with similar environmental and climatic
conditions (see Fig. 8.2).



128 S. CECCARELLI ET AL.

Fig. 8.2 Farmer to farmer diffusion of evolutionary populations (EPs) in Iran:
the barley EP originated from ICARDA, the bread wheat EP originated from
DARSI and the EP of rice originated from Iranian landraces received from IRRI.
The EPs were initially distributed by CENESTA either directly to farmers or
through other organizations (NRC = National Research Centre, NGOs = Non-
Governmental Organizations, CSOs = Civil Society Organizations)

In recent years, both the number of farmers and the area under culti-
vation with EPs have increased, although monitoring and estimating that
increase is not easy, given the complexity and breadth of farm-saved seed
systems. It is known, however, that hundreds of farmers in different parts
of Iran do cultivate EPs and extend the area under cultivation every year,
and also exchange their seed with other farmers in their region.

The success of EPB in Iran with wheat and barley suggested to
CENESTA researchers that the same approach might be used with rice,
one of the country’s most important food crops. Beginning in 2013,
CENESTA imported 210 Iranian rice landraces from the gene bank of
the International Rice Research Institute (IRRI) and multiplied them
at the Research Station of the Rice Research Iranian Institute (RRII).
Three evolutionary mixtures were then developed, by mixing the seed
of all the landraces (200 genotypes), only the early maturing varieties
(115 genotypes) and the late-maturing varieties (85 genotypes). These
were distributed to some farmers and were also used in a project between
RRII and CENESTA and, in 2019, in a new IFAD-funded project (see
Sect. 8.6).
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8.5 Smart Food from Iran’s
Evolutionary Populations

EPs may be considered to be smart crops—healthy for the consumers, as
well as produced and distributed in an environmentally sustainable way
and profitable for the farmers.

The benefits of EPs for consumers are manifold. The bread made using
the first EP of bread wheat grown in Iran was highly appreciated by
consumers for its digestibility, lengthy shelf life, flavour and aroma. Similar
developments took place in Italy beginning in 2010 (see Sect. 8.6).

Regarding EPs’ benefits for the environment, their diversity renders
them resistant to diseases, insects and weeds, making the use of pesti-
cides unnecessary; that in turn reduces emissions and helps to mitigate
the effects of climate change. As the EPs evolve, they also adapt to the
unpredictable and location-specific complexities of climate change.

EPs are good, too, for the farmers who grow them. Their robust-
ness and resilience reduce production costs, while the popularity of the
products derived from the different wheat EPs brings in income.

Even as the cultivation of EPs increases, and the products made with
them reach more organic shops, researchers are still drawn to the science
of populations (Ceccarelli & Grando, 2020a; Raggi et al., 2017). The
scientific literature shows how populations evolve by becoming more
productive and disease-resistant, how they ripen in harmony with the
environment in which they evolve and how their yields become more
stable year on year.

8.6 Evolutionary Populations

in Other Countries

The success of EPs in Iran had two major international consequences.
The first was in Italy, where the three ICARDA EPs arrived in 2010
via the Italian Association of Organic Agriculture, and quickly spread to
farms throughout the country. The Italian experience of the bread wheat
EP mirrored Iran’s, and in a few years farmers in most regions of Italy
(Fig. 8.3) were growing the EP, millers were selling the flour, bakeries
were producing much-appreciated bread from it and organic shops and
restaurants were selling both bread and flour. The same happened with a
durum wheat EP, grown for use in pasta, although not yet as widely as
the bread wheat EP.
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Fig. 8.3 The spread of evolutionary populations of bread wheat, durum wheat
and barley in Italy from 2010 to present
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The second consequence was that IFAD, following the success of its
small grant project (see Sect. 8.4), decided to invest in evolutionary
plant breeding and financed a four-year (2018–2022) project in Africa
(Uganda and Ethiopia), the Near East (Jordan and Iran) and Asia (Nepal
and Bhutan) implemented by Bioversity International. The project covers
important staple crops such as wheat (Ethiopia, Jordan and Iran), rice
(Iran, Nepal and Bhutan), bean (Uganda, Nepal and Bhutan) and barley
(Ethiopia, Jordan and Iran). At the time of writing, the project has ended
its third year’s trials planted in 46 locations across the 6 countries with
over 450 EPs, using local and improved varieties as controls.

8.7 Conclusions

Evolutionary-participatory plant breeding can be considered as a further
step, compared with PPB, towards what Jack Kloppenburg (2010)
has defined as “repossession”. In fact, evolutionary-participatory plant
breeding allows farmers to autonomously manage genetic diversity
without institutional support. This does not mean that Research insti-
tutions are excluded from the process; only that their participation is
not indispensable. Institutions may play a role in developing popula-
tions by crossing a given number of varieties or simply making available
to farmers the remnant seed of early segregating populations. Beyond
providing farmers with the diversity offered by EPs, institutions may
develop a decentralized-participatory breeding programme distributing
EPs assembled by them to farmers representing the target population of
environments the programme aims to serve as, for example, farmers prac-
tising organic agriculture in geographical areas characterized by different
rainfall, elevation, disease pressure and weed but also different market
opportunities (Ceccarelli & Grando, 2020c). Under such a programme,
farmers conduct the selection process in their own fields, and institutions
multiply the selected material and organize field trials.

The examples of Iran, Italy and other countries indicate that EPs can
be defined as “smart crops” because they represent a triple “win”. They
are good for the planet, as they reduce the use of chemical inputs and
allow adaptation to the complexity of climate change; they are good for
the consumer as they produce healthy food and they are good for farmers
as they generate income.

The main hurdle in the diffusion of EPs is seed laws. EPs do not meet
the Distinctness, Uniformity and Stability (DUS) requirements for their



132 S. CECCARELLI ET AL.

official registration and marketing, established by the International Union
for the Protection of New Varieties of Plants (UPOV). However, the
European Union has recently taken two interesting steps.

First, a Commission Implementing Decision of 18 March 2014
pursuant to Council Directive 66/402/EEC in Europe made it possible
to market experimentally heterogeneous materials, namely evolutionary
populations and mixtures as defined earlier, of wheat, barley, oat and
maize up to 28 February 2021. Secondly, a newly approved regulation
of organic agriculture, to come into effect on 1 January 2022, will make
it possible to use heterogeneous material in organic farming. That will
not only enable organic farmers to use their own seed, but they will also
be able to use EPs in decentralized-participatory breeding programmes
to develop varieties and/or populations specifically adapted to organic
agriculture, as described above.
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livestock feed. This multi-author study presents and analyses findings into
the crop’s potential as the raw material for locally produced flour, bread
and beer, offering new opportunities in sustainable seed saving, small-
scale agriculture, food production and eco-enterprise. The authors—part
of the project’s multidisciplinary team of researchers, artisanal food
producers and crofters—explicate aspects of the pioneering project, from
conditions on Uist’s coastal machair where the rye originates, to testing
seasonal varieties in mainland Lochaber and assessing nutritional qual-
ities and consumer acceptance of novel products. They conclude that
Hebridean rye, with its potential for crofters in remote locales and local
businesses, could help in preserving agrobiodiversity, traditional knol-
wedge and practices, crofting culture and economic resilience in the north
and north-west of Scotland.

Keywords Artisanal products · Collaborative research · Economic
resilience · Rye landraces · Scottish crofters

9.1 Introduction

This chapter describes a project exploring the potential for adding value to
the landrace, Hebridean rye (Secale cereale) by finding new culinary and
food-related uses for it, with a view to reintroducing it to the mainland
Highlands of Scotland for cultivation. Hebridean rye was traditionally
grown in Scotland’s Highlands and Islands—the mainland Highlands,
along with Orkney, Shetland and the Outer Hebrides—but is currently
restricted to the Outer Hebridean islands.

Hebridean rye is a component of a livestock feed mixture valued for
its local adaptation and good yields under extreme conditions. It is culti-
vated by crofters, who work small landholdings, or crofts, that are unique
to Scotland, and deploy low-input practices. Cereal cultivation on islands
can be viewed as a unique form of agricultural biodiversity, connecting
traditional and cultural practices with place-specific land management
processes. As cultivation of the rye has reduced in the Highlands, the
traditional knowledge and agricultural systems linked to it are being lost.

This multipartite and interdisciplinary research was therefore signifi-
cant. Moreover, a team of researchers and artisanal food producers was
put in place to assess the landrace’s potential for novel uses. Inspired
by seed and food sovereignty values, the project sought to explore new
opportunities for and with crofters to cultivate the rye for use in new food
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and drink products such as flour, bread and beer. These types of oppor-
tunities are vital to the preservation of crofting life, and to support young
crofters in turning the demographic tide in the Outer Hebrides where the
population is ageing.

Uist in the Outer Hebrides, a group of six islands, is one of the
few areas in Scotland and the United Kingdom with surviving landraces.
There are written records for their production dating back to the seven-
teenth century (Martin, 1703). To this day, a mix of barley, oats and rye
are still grown as ‘crofters’ corn’, used as animal feed.

The endurance of this traditional cereal mixture may in part be due to
the unique conditions of the machair—the unique coastal flatlands habitat
where the crop is grown. Highly alkaline soils block the uptake of essen-
tial nutrients, such as manganese, by crops, leaving them prone to disease
and stunted growth and there are currently no commercial cereal varieties
on the market in Britain that can cope with these extreme conditions
without additional spraying with manganese, yet the local landraces are
able to yield without this intervention due to local adaptation (Schmidt
et al., 2019). The machair is also protected by a number of environ-
mental designations and restrictions, which can disallow the requirement
to apply manganese spray on ‘non-island varieties’. This combination of
factors makes the native landraces the most economical to cultivate. The
Hebridean rye landrace is therefore a ‘crofters’ landrace’.

9.2 Seed Sources and Seed Governance
in the Highlands and Islands

With the islands of Uist entirely self-reliant on locally produced seed in a
low-input agricultural system, seed governance here can be seen as an
informal seed system, or perhaps more accurately, ad hoc seed supply
chains without formal organisation or central point, in other words, a
‘spontaneous order’ (Ward, 1988) based on values of crofter-to-crofter
mutual aid rather than for-profit seed production. The seed itself is traded
as it is grown: as a mixture, pivotal to keeping the entire livestock rearing
system feasible. The seed, as the source of home-grown fodder, reduces
the cost of imported silage, as observed by crofter Angus Laing in It’s In
the Blood, a 2018 BBC documentary on crofting on South Uist. Further-
more, there is a regional ethos based on seed saving as community service
in the face of economic necessity. This ethos can be seen as a form of
mutualism to support the precarious island crofting life, sometimes still
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through barter, in the knowledge that this is a unique seed system. Part of
the ethos is locals’ pride in producing ‘a good clean seed crop’, similar to
that observed among the Northern Isles crofters on Orkney and Shetland
in Mahon’s study (2016).

In recent decades seed growing, once a feature of every crofting town-
ship, has become more precarious. Fewer crofters are involved due to a
combination of increased pressure on seed supply by pest species such
as geese and deer, fewer hands (beyond demographic shifts, there is a
lack of local employment and housing to retain younger locals), declining
knowledge and experience and a narrower harvesting window due to the
impacts of climate change.

Research on Orkneybere barley has contributed significantly to its
preservation on Orkney, but prior to the present project, no similar work
had been done on Hebridean rye. The local threats make research on the
Uist landraces more urgent, as opening up new value chains for landraces
can contribute to their preservation as well as create crucial income oppor-
tunities. The latter are vital not just for young crofters but also for
entrepreneurs such as the team behind the North Uist Distillery, who
are keen to build on island crofting traditions. The distillery’s founder
and artistic director Kate MacDonald has written on their website that
they are ‘proud to be able to promote a new generation of crofting—
providing people with a reason to grow the island’s trademark organic
bere barley’, the most successful Scottish landrace (Hordeum vulgare).
These emerging, often micro- or social enterprises, are seen as vital to
turning the demographic tide on Uist (Fisher & Morrison, 2019).

Adding value to traditional varieties has succeeded on Orkney both
with bere, and with traditional Scottish wheats (Whitley, 2019), through
the development of value chains for flour and beverages, and assessments
of the flours’ nutritional profile (Theobald et al., 2006). The ongoing
work on bere on Orkney has become a model for other areas, new distil-
leries on the Inner Hebridean island of Raasay, for instance, and has
inspired the present Uist project.

Scotland’s traditional cuisine does not feature rye bread, despite the
popularity of rye in nearby Nordic nations. Although commonly grown
at scale in other countries such as Germany, Poland and Estonia, it is
currently only grown on a small scale in Scotland. The name ‘Hebridean
rye’ requires some explanation. When rye samples were collected in 2009
as part of gene-bank conservation of Scottish landraces (Scholten et al.,
2009), the samples were deposited at Science and Advice for Scottish
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Agriculture (SASA) in Edinburgh under the name Hebridean rye. From
that time, the Uist rye landrace was referred to thus, in addition to
its vernacular Gaelic name, seagal. Scottish Gaelic is still the dominant
language over much of the Outer Hebrides and remains common as the
working language of crofters.

The Gaelic names of the other two cereal landraces passed down and
still in use are for oats (Avena strigosa) either coerce or coirce beag,
while for bere (Hordeum vulgare) is eorna. Both names have an inherent
distinction from seeds from the mainland. ‘Coirce mor’ and ‘mainland
barley’ for other barley varieties. A recent example of the vernacular use
of landrace names can be heard in the documentary Crofting and the Uist
Machair (Farming Advisory Services, 2019), in which North Uist crofter
Donald John MacDonald notes: ‘We sow what we call coirce beag and
sometimes some rye’.

9.3 Lochaber’s Demand for New Rye Landraces

Rye is currently growing in both recognition and popularity in Scot-
land. An increasing number of small and artisanal bakers are interested
in traditional and landrace varieties of cereal that may not necessarily suit
large-scale processing, but provide the opportunity for a more flexible
and innovative approach to the use of flour mixes and bakery products.
In recent years, craft brewing and distilling have seen significant growth in
Scotland, with small-scale producers satisfying increasing public demand
for diversity within the market, and rural and island breweries and distil-
leries seeking new ingredients that help them to connect with their local
environment and heritage, or that have an interesting story to tell and
sell.

One of the crofters involved in the project, Adam Veitch, is developing
his existing commercial micro bakery into a ‘seed to loaf’ peasant model of
bakery with rye grown on local crofts within Lochaber, near Fort William
in the Highlands (Veitch & Veitch, undated) A rye trial was proposed to
explore the potential of different varieties and in particular Hebridean rye
for growing in the Lochaber area on the Scottish mainland, and to assess
its potential in rye breads and other baked products.

There is a burgeoning interest in local food in Lochaber, and a new
ethos in supporting the re-emergence of a local food economy. It is partly
driven by tourism, but also by local growers and consumers, and organi-
sations such as the Lochaber Environmental Group and Food Lochaber,
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a collective of local producers that are devoted to production informed by
organic principles and crofting practice. Lochaber is not a locale associated
with farming traditions. Grain growing has largely disappeared over the
last century deforestation has led to soil degradation (Wombell, 2003),
predatory deer numbers are rising and a lack of grain-specific machinery
and know-how have made reintroducing cereal growing very challenging.

However, the factors detailed in this chapter—the survival of an unex-
plored rye landrace on Uist, and the search for new rye landraces on
the mainland—inspired the Crofters’ Diversity Pays! (CDP) project. This
initially lasted a year (May 2019–April 2020), but remains ongoing to
date because of the covid-19 pandemic.

9.4 Project Aims and Research Questions

Under the CDP project, researchers have examined potential income
streams for crofters through the assessment of new uses for traditional
landrace varieties they grow, many maintained over generations as a
unique form of agricultural biodiversity. Developing new uses and high-
end products from low-value agricultural assets can provide new business
opportunities for crofters and develop new markets for their produce
which, in turn, can help both maintain and reinvigorate a traditional way
of life.

The project aimed to undertake research in a crofting context, with
crofters involved in the investigation, and also as beneficiaries, by assessing
the potential value of a neglected landrace for a potentially new growing
area.

The aim of the rye workstream was to investigate the potential to add
value to Hebridean rye in order to inform crofters and food and drink
producers of the potential uses of the cereal as a new and unique ingre-
dient in a number of artisan products. The research questions included
the following:

• How does Hebridean rye compare with other varieties of rye as
regards its suitability for a mainland grain-to-loaf value chain

• What kind of processing can be used to transform Hebridean rye
into food and drink products?

• How might the introduction of Hebridean rye be leveraged to create
a local grain supply for food and drink production?
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• Does the rye have special nutritional value, does it taste good and
will people eat it?

• What end-use food and drink products might be produced using the
rye?

• How might these Hebridean rye products be branded and marketed?

9.4.1 The Chosen Locations

In the course of the project, the Hebridean rye seed grown in Uist
was introduced in Lochaber. As a consequence, issues of continuity, and
discontinuity, of tradition and values related to seed arose between the
two locations.

Uist and Lochaber can be seen as representing two approaches to
contemporary crofting practice. On the one hand is the long-established
Outer Hebridean traditional crofting mode of agriculture, an island prac-
tice based on a livestock rearing system; local seed sources are intact, and
it is run by mostly primary producers selling to mainland markets, in a
linear model with very long chains. On the other hand is a mainland
Highlands practice emerging where cereal growing and local seed sources
have disappeared, and where groups of collaborators organise direct sales
for crops and meat using agroecological practices and ethos. The general
attitude on the mainland is that reintroduction of locally grown grain will
be both challenging but ultimately beneficial.

In both locations, producers sought collaborations with local proces-
sors who might be interested in developing new products from Hebridean
rye. Results of the research were also published in local newspapers in
both locations.

9.4.2 The Growing Trial in Lochaber

A number of rye varieties were sourced as comparison varieties for bench-
marking against the Hebridean rye and also with a view to building a rye
nursery in Lochaber with a wider range of varieties. The ultimate goal
was to create a locally adapted and evolving rye population that would
yield enough grain for a local micro bakery as well as provide a model for
other growers and micro producers In addition, participants running the
rye nursery formed observation learning material for the crofters to begin
to communicate and restore the know-how of growing grain in Lochaber.
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Both summer and winter varieties were sourced and tested, despite
there being no recorded history of growing winter cereals in this part of
the Highlands. This may have been due to the arable fields being used
for winter grazing.

During the 2019 summer growing season at the croft nursery, three
different rye varieties were grown: Hebridean rye, a commercial variety
and a landrace originating from Scandinavia. During the 2019/2020
winter, another five varieties were tested: one Baltic, three Scandinavian, a
mixed population sourced through the collaborative project Scotland the
Bread and a traditional German bread rye.

The Hebridean rye was found to be suitable for growing in Lochaber,
and to have some useful attributes as a crop that may work well in
developing an evolutionary cereal rye population for the area (Veitch &
Scholten, 2020). However, overall, the winter rye varieties outperformed
the summer varieties on both weed suppression and yield.

This growing trial was an important strand of the overall project,
exploring the pathway from seed to harvest and providing practical insight
from the perspective of the crofter that grew the crop. And, beyond
the more specific narrow aim, it was key in building genetic resources,
the knowledge and experience of growing rye, and an acquaintance
with different rye varieties and their suitability for Lochaber growing
conditions.

9.4.3 Sensory Qualities, Nutritional Value and Product Testing

The Hebridean rye was tested to ensure that levels of ergot and other
pathogens were safe, and that it was of high quality. Artisanal bakers
were recruited to test its milling properties and viability for baking; craft
brewers explored its suitability for brewing. All results were positive,
confirming that the rye is suited to small-scale flour production, artisan
baking and the production of craft alcohol products.

Other research has suggested that traditional or landrace crops can
have higher nutritional value than modern cultivars. This was the first
research to report the nutritional properties of Hebridean rye, revealing
that it contained high levels of many useful micro- and macro-nutrients
and had potential for use in healthy food products, and as an added ingre-
dient to fortify other foods. The rye was found to be high in fibre and
protein; it also contained significant levels of phosphorus, manganese and
zinc, and has a diverse mineral composition overall.
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A number of prototype and test breads and beers were produced
at the Lochaber-based ‘Doughies’ and ‘Grain of Truth’ bakeries. Initial
results from a series of consumer tasting panels undertaken through the
MSc Gastronomy department at Edinburgh’s Queen Margaret University
suggested that the products had a distinctive and enjoyable flavour profile
and that consumer acceptance levels were high, suggesting that people
would buy products containing Hebridean rye.

Branding and packaging inevitably influence consumer choices. Initial
discussions suggested that there was significant potential for marketing
products containing Hebridean rye, and that the stories behind its nutri-
tional qualities, scale of production, crofting heritage, Gaelic connections
and specific provenance and terroir would be key to the process.

9.5 Conclusions

This was the first investigation into the qualities of the rye landrace
from Uist, and potential products derived from it. The research had an
artisan crofting-baking business as starting point and developed into a
partnership of academic researchers, food processors, small-scale food and
drink producers, and established new links between crofters across remote
areas in the Highlands and Islands of Scotland. The research has been
vital to understanding the journey towards marketable products based on
Hebridean rye, which, if developed, could ensure its viability as a crofting
crop along with that of other traditional landraces.

One of the first and unintended outcomes of the research was that
from the very start it showed how little known the existence of a local
Scottish rye was, even in its Outer Hebridean place of origin. Outside that
region, few growers and processors were aware of it, although Scotland
has recently seen strong interest in rye as an ingredient for baked goods
and alcoholic drinks. This confirmed the importance of research into rye
as an underutilised crop and, more generally, the need to foster more
awareness of local Scottish varieties of rye.

Secondly, the growing trial looked into the potential of Hebridean
and other rye landraces as a crop for agroecological crofting in a new
environment and as a new seed source. Trials such as these—which take
place outside agricultural institutions, focus on minor crops and are led by
farmers working at a small scale in marginal growing areas—need further
support. Such approaches are more common on the European conti-
nent. The similar but much larger Diversifood project, and agricultural
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biodiversity networks such as Let’s Liberate Diversity,1 were consulted as
models for this project.

Regarding seed governance and ethos, there seemed to be much in
common between the Hebridean informal ad hoc seed supply based on a
mutual support ethos and the new location in Lochaber. As Adam Veitch
noted on plans for his growing programme, the rye ‘needs to go on
a bulking up exercises the next few seasons, both for ourselves and to
share/distribute to others. I’d love this to be open source but it also
needs to be sustainable’. His plan is to create a rye population hefted to
an area, evolving and becoming its own locally adapted grain, rather than
strict adherence to the Hebridean rye cultivar.

This groundbreaking research project has provided information that
can be utilised to provide new business opportunities for crofters and
to develop new markets for their produce. It started investigating each
step in the value chain of Hebridean rye from croft-grown rye as input
for a micro-artisan bakery and several beverages. The research uncov-
ered various solutions to the lack of machinery and equipment needed
to sort, clean, and dry seeds. Based on their own agricultural needs,
crofters innovate by constructing their own machinery using engineering
skills and traditional knowledge. Access to commercial or laboratory seed
cleaning machinery is limited and costly. The research identified the need
for machinery infrastructure at each step in the value chain, both in its
original and new location.

Hebridean rye has the potential to play a valuable role in Scotland’s
food and drink industry, providing business opportunities for those living
in remote and rural areas, allowing the diversification of supply chains and
potentially even impacting positively on dietary health. An added benefit
is the positive impact that this could have on the preservation of agricul-
tural biodiversity and the traditional knowledge and practices associated
with the cultivation of Hebridean rye.
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CHAPTER 10

Inside the Japanese Seed Industry: Its
Characteristics and Implications

for Agroecology

Ayako Kawai

Abstract The nature of small-scale seed companies and their role in
sustaining genetic diversity are understudied in developed countries—
not least Japan, which has nearly 1000 of them. In this in-depth survey,
Ayako Kawai analyses findings derived from interviews with the heads of,
and breeders in, three such firms. Historically, she notes, Japanese seed
companies operate within close-knit networks and follow customary prac-
tices, which has helped to foster cooperation: they function as “diverse
economies”, collectively agreeing on seed prices and trading as equal
partners. Many of them also contribute to agrobiodiversity by main-
taining open pollinated varieties, and in some rare cases, by developing
new non-hybrid ones. Inevitably, these practices can put them at odds
with market constraints such as the demand for mainstream traits. Kawai
concludes that if free-market principles were applied wholesale to Japan’s
seed industry, its predominantly value-led approach would suffer, with
negative impacts on national crop diversity.
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10.1 Introduction

A stable, high-quality, locally appropriate seed supply is a key element
of sustainable agri-food systems. Yet recent decades have seen a massive
consolidation of seed companies into huge multinational agribusinesses,
sparking concern over their increasing control of the food chain as a
whole, from seeds to market shelves (Howard, 2009). Over the last half-
century, this development has transformed the sector: once composed
primarily of small-scale family businesses, it now features a limited number
of multinational pharmaceutical and chemical companies (Fernandez-
Cornejo & Just, 2007; Vellve, 2009).

Without significant changes in the global political environment, the
trend for consolidation is expected to continue (Howard, 2009). Such a
development may further exacerbate the difficulties of instating renewable
agriculture by reducing choices among farmers to obtain seeds that are
locally adapted, genetically diverse, novel, non-patented and compatible
with self-reproduction (Howard, 2009; Schimmelpfennig et al., 2004). In
addition, the market clout of multinational pharmaceutical and chemical
companies could exclude seed suppliers, who are not bound to narrow
economic goals and are committed to providing diverse seeds.

Studies suggest that a number of emerging seed companies offer heir-
loom or open pollinated seeds in response to increasing interest among
gardeners and organic farmers in the United States (Bonina & Cantliffe,
2004; Nabhan, 2013). However, the characteristics of local small-scale
seed companies and their role in maintaining and distributing genetic
diversity are understudied, especially in developed countries.

This chapter explores the nature of the Japanese seed industry and
describes the motivations of, and decisions made by, the heads of small-
scale family-owned seed companies. It also examines their contributions
to agroecology, if any. It is based on semi-structured interviews under-
taken in 2016 and 2018 with the heads and breeders of three such
companies. Since some of these did not want to be identified, their names,
location and the type of crops they breed, are kept confidential, barring
Noguchi Seed for its name.
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10.2 Characteristics
of the Japanese Seed Industry

The global seed industry is polarized. On the one hand are large-
scale integrated agribusinesses; on the other, as with most Japanese
seed companies, are independent operations. In Japan, such companies
maintained independence from the huge multinational agribusinesses by
remaining privately owned and avoiding any listing on the stock market.
One of the interviewees noted that “it is Japanese culture to refuse selling
their companies to foreigners even if it leads to bankruptcy”. The modest
size of Japanese vegetable seed markets also made them less attractive to
foreign investment.

Intensified market competition and advancement in breeding tech-
nology have resulted in the rise of large seed companies and the closure
of smaller ones in Japan (Hisano, 1998). Yet there are nearly 1000
seed companies registered in the country, including retailers (JSTA,
2020)—a high number compared to that in other developed nations.1

With the production and development of major crop seeds such as rice,
wheat and soybean, regulated under the Main Crop Seeds Act until
2018, most Japanese seed companies have engaged in vegetable breeding
(Hisano, 1998; Matsuura, 2012). The exact number of such companies is
uncertain, but it seems that nearly 40 breed Brassica varieties, for instance.

It is the Japanese seed industry’s customary governance structure that
seems to support the coexistence of diverse domestic vegetable breeding
companies. Before seed companies were established in Japan, specialized
farmers with high-level agricultural skills bred new varieties (Abe, 2015).
Such producers became seed dealers in the late seventeenth century, and
by the end of the nineteenth century had established the first modern seed
companies (Abe, 2015). Since each company specialized in breeding one
crop, they sold seeds to each other to ensure that customers enjoyed a
wide range of varieties. Customary business rules, including selling seeds
to each other, had been established around the late eighteenth century
(Abe, 2015), and are still in place. Thus, breeding companies not only
sell seeds directly to customers; they also operate as a wholesaler and
sell seeds to other companies. When seeds are sold through wholesalers

1 Nabhan (2013) reported that there are at least 275 vegetable seed companies in the
United States and Canada.
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and retailers, customers do not know which company originally bred the
variety, since its name is determined by the end sellers.

By specializing in a certain kind of crop, vegetable breeding companies
have collected and developed breeds over time, which has been a distinct
benefit for old, established seed companies. The head of Yamamoto, for
instance, commented that having good breeding lines makes a company
competitive. A breeder at Yamamoto mentioned that there are probably
fewer than a dozen breeders in Japan who deal with the same crop he
does. While a relatively small business, Yamamoto is competitive in terms
of crops they specialize in; the world’s seventh-largest seed company,
Sakata in Japan, does not specialize in these crops and has become their
trading partner. Large seed companies such as Sakata, which occupy much
of the domestic vegetable seed market, are also large wholesalers and
customers of smaller breeding companies.

Seed companies, including large ones, follow customary practices in
their operations. A representative of one explained that since the Meiji era
in Japan (1868–1912), major seed companies across the nation have orga-
nized regular gatherings to trade seeds through bidding, deciding sales
prices, and exchanging information about market trends and the quality
and amount of seed production. The Japan Fair Trade Comission regards
this as cartel pricing—that is, agreed pricing by a group of producers
working together to protect their interests, which restricts free-market
competition.

While I did not interview anyone in detail regarding this issue, existing
studies and rulings by Japan’s supreme court suggest that the 32 seed
companies—which provide more than 90% of domestically distributed
seeds of four Brassica varieties—did engage in cartel pricing by agreeing
a basic seed price at least between 1998 and 2001 (Wada, 2009). These
companies were members of a specialized Japan Seed Trade Association
subcommittee made up of the country’s breeding and seed producing
companies.

During an annual subcommittee meeting, the companies voted to
determine the “standard retail price” of four crops. This became the basis
for setting other standard prices, for wholesale and for selling to agricul-
tural cooperatives, for instance. Members voted on whether to increase,
decrease or keep the standard retail price from the previous year, and then
decided the actual standard retail price. The companies then adjusted their
seed prices using the ratio of changes in the standard retail price from the
previous year. Discounts and other adjustments were sometimes made for
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individual trading partners, depending on the history of the transaction,
volume of trade and transaction value (Wada, 2009). One interviewee
mentioned that the annual gatherings of seed companies were slated to
end later that year of 2018. It is unknown at this stage how such a change
might influence this customary practice.

Links between seed companies were not limited to business relations
but sometimes extended to familial relations. The head of Hakonishi
explained that marriages between members of the families of seed compa-
nies were common, for instance. One of the heads interviewed noted
that the industry is “close-knit” and operates like “a single family”,
adding: “Seed companies have a long-term relationship across two or
three generations, so we are closer than relatives”. He speculated that
such relationships between seed companies could be unique to Japan.

The way Japanese seed companies operate, within close networks and
based on customary practices, might be a factor in enabling the coexis-
tence of various domestic companies and regulated business mergers by
foreign companies.

10.3 Small Seed Companies
and Agroecology in Japan

With the rise of breeding technology and policy reforms for mass
vegetable production in Japan, vegetable breeding has shifted from devel-
oping open pollinated to hybrid varieties (Abe, 2015). Many local seed
companies, facing business closures or lack of demand, no longer maintain
local varieties. That could potentially lead to the loss of crop diversity.

The seed company heads interviewed noted that they face a dilemma
between strictly defined market demands and their preferences to main-
tain old varieties or develop unique ones. The head of Yamamoto
mentioned that he could no longer breed varieties with traits that he liked
due to changes in market demand. Even though he valued the sweetness
and soft texture of a certain crop, other market requirements need to
be met, such as transportability, sturdiness and suitability for retail pack-
aging. He noted that “it is painful that even though there are much tastier
crops”, the market effectively prevents companies from breeding them.

Interviewees expressed a strong desire to breed new varieties but noted
that the seed companies’ attitude towards pursuing uniqueness was a
source of tension. Breeding new varieties was perceived as a risk in the
face of conservative consumer preferences and inflexible market standards.
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Since consumers tended not to be adventurous in their choice of vegeta-
bles, the characteristics of popular crops did not change much. Breeding
companies perceived it as a risk to develop varieties with new features that
consumers were unfamiliar with. The head of Yamamoto confirmed the
power of the market and consumer preferences—rather than farmers or
seed companies—in determining the characteristics of produce. This led
to seed companies, including Yamamoto, feeling that their autonomy in
decisions over which varieties to maintain and develop was limited.

Despite these hurdles to maintaining and breeding niche varieties,
interviewees from small seed companies developed and sold local, open
pollinated and unique varieties that do not reflect mainstream market
trends. Two heads mentioned farmers’ needs for old varieties as the main
reason to maintain them even when they do not make a profit. The
head of Yamamoto explained that since “seed companies do not operate
for sake of genetic resource conservation”, they dropped several varieties
from their catalogues every year. However, he stated that they maintained
some old varieties even if the company did not profit from them, noting:
“I feel that I need to provide seeds that our customers request every
year”. Similarly, the head of Hakonishi said that the company maintained
local open pollinated varieties farmers asked for. He saw it as a duty
since domestic varieties are culturally important and “it is also our task
to maintain them”.

Apart from the needs of farmers, and a sense of duty to preserve
old varieties, personal and familial reasons also influenced seed compa-
nies’ decisions to maintain local open pollinated varieties. The heads of
both Hakonishi and Yamamoto maintained varieties that were developed
by their fathers or grandfathers. When I asked the head of Yamamoto
whether he, like traditional farmers, maintained a variety because it was
handed down from their ancestors, he said yes. Some seed companies
operate based on a traditional family system, similar to that of traditional
farmers (see Chapter 5). Under this system, the continuation of ie., or the
household, is the top priority. Even private companies have adopted this
approach, which emphasizes to sustain the household and their businesses
and prefers taking a long-term perspective rather than maximizing profit
in the short term (Teranishi, 2018). Since the seed companies researched
operate as family businesses, non-monetary norms and values played an
important role in their decision-making.
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I found that the seed companies studied not only maintained old open
pollinated varieties but also developed novel non-hybrid and minor vari-
eties. Unusually for a seed company, Hakonishi occasionally released new
open pollinated vegetable varieties developed from genetic materials that
did not suit hybrid breeding. Yamamoto also actively developed unique
varieties because “it is our pleasure to introduce” them. While breeding
for mainstream traits was crucial, it was “not fun”, so they also bred for
minor or unique varieties. Yamamoto also bred a variety specifically suited
to the environment and culture of the Hokkaido region. The company
involved local farmers in the breeding process and sought their advice
when choosing preferable lines.

Seed company interviewed also accommodated agroecological value in
their business practices. Noguchi Seed sells only open pollinated seeds.
Besides developing, maintaining and selling a local open pollinated turnip
variety, they also sold open pollinated seeds from other companies. Given
that customers can find it difficult to distinguish between hybrid and
open pollinated varieties, Noguchi was popular among seed savers. The
company also sold seeds online as well as in retail outlets, enabling wide
distribution of varieties that are otherwise difficult to find. Its head,
who emphasized the importance of seed saving for the conservation of
agrobiodiversity, has also written books on how to save purchased seeds.

Breeding companies currently outsource the production of up to
95% of seeds to other countries (Matsuura, 2012). Hakonishi, which
outsources 80% of its seed production outside Japan, has decided to
increase domestic seed supply by up to 50% by establishing a new seed
producing company. Their decision is a response to production failures
triggered by unexpected extreme weather events. While such changes
would increase production costs, the head of Hakonishi noted that “it
is important for farmers to secure seeds that they want, and it is our duty
to provide a stable seed supply”. This project is run under the govern-
ment funding scheme for adding value to agricultural production and
Hakonishi funded 50% of it to establish its new seed producing company.

The head of Yamamoto expressed frustration over how seed compa-
nies’ public image reflects that of multinational pharmaceutical and
chemical companies. He noted that such multinationals “integrate chem-
ical products and seeds”, a business model that is “definitely different
from ours”, adding: “People think that we are the bad guys”.
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10.4 Discussion and Conclusion

The commodification of seed in the global food regime has concen-
trated power among limited number of multinational agribusinesses.
Members of the food sovereignty movement see the free trade philosophy
as destructive to local economies and call for a redefinition of mecha-
nisms for market, trade and exchange to enable producers and consumers
to retrieve democratic power over food production and distribution
(Nyeleni Movement for Food Sovereignty, 2007). The small-scale seed
companies featured in this chapter maintained, developed and distributed
niche varieties, including old local non-hybrid varieties, with an eye on
values other than profits. Thus they demonstrated their potential engage-
ment in an agroecological seed system that could benefit farmer resilience
and agrobiodiversity conservation.

The members and heads of small seed companies who were inter-
viewed maintained old varieties and developed unique varieties despite
their lack of value in the official market. For those companies, seeds were
not reduced to commodities but linked to family history and a sense of
duty to offer high-quality seeds for the public good. Collectively, they
show their commitment to communities by voluntarily producing and
stocking vegetable seeds in case of catastrophe—a task previously funded
by the Japanese government.

Unique customary practices among seed companies, especially mutual
trading, have allowed them to provide diverse varieties to farmers. And
by each specializing in different seeds, they have enabled the coexistence
of many companies. Under this arrangement, companies traded their
goods as equal partners regardless of their size. While further investiga-
tion is needed, customary practice to collectively decide a “standard price”
might have favoured small breeding companies with limited resources.
The trading system used by seed companies enhanced farmers’ access to
diverse types of seeds, as they could not always source local varieties within
their communities (see Chapter 5). By selling seeds that can be bred from,
and by not imposing patent rights on developed varieties, seed companies
have not restricted farmers’ access to genetic diversity.

Some heads expressed frustration over neoliberal market constraints
and norms, which have eroded their autonomy in making decisions on
crop characteristics. Even when seed companies are highly motivated to
conserve old varieties, the lack of market demand has been demoral-
izing. For now, old varieties are maintained to some extent by small seed
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companies, motivated by a sense of commitment to traditional values. Yet
varieties could still be disappearing, given the harshness of the business
environment. As the domestic market shrinks along with a diminishing
population, seed companies will need to expand their engagement with
the global seed economy.

Seed companies have operated as a loosely tied social group regulating
how and to what ends seeds are distributed; competition over prices has
been limited. This has been regarded as problematic by the Japan Fair
Trade Commission for promoting free-market capitalism. Yet another way
to interpret the way seed companies operate, including through mutual
agreement on seed price, is that they function as “diverse economies”
(Gibson-Graham et al., 2013). By collectively deciding on seed price, they
have possibly ensured solidarity among breeding companies, including
small ones, and diversified options for farmers. That begs the question
of how such a system could be sustainable under a strict neoliberal policy
environment.

Meanwhile, it is worth noting that the Japanese seed industry was
under direct government control during the Second World War; there was
a merger of seed companies, and seed producers and prices were deter-
mined by the government. That has inevitably influenced the features of
the informal governance structure that currently exists within the seed
industry (Okada, 2005). It is also important to note the recent trend
among larger seed companies to breed infertile hybrid varieties, which
do not produce pollen, to prevent other companies from using them for
breeding. That has sparked concerns about genetic “enclosure” within
such companies.

The aim of this chapter is not to romanticize seed companies, nor to
reduce concerns over the intensifying control of genetic resources among
the more capital-intensive companies. However, existing studies have
overlooked the other end of the spectrum, especially small, locally based
companies that contribute to sustainable agri-food systems. If free-market
economic principles were strictly applied to the Japanese seed industry,
within which small seed companies play a crucial role, the process could
dismantle the informally established governance structure. Such an inter-
vention would damage the coexistence of diverse seed companies and the
distribution of diverse varieties across the nation, which would diminish
Japan’s crop biodiversity.
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CHAPTER 11

Bhutan’s ‘Middle Way’: Diversification,
Mainstreaming, Commodification

and Impacts in the Context of Food Security

Mai Kobayashi

Abstract The Himalayan kingdom of Bhutan is both wedded to tradi-
tion and influenced by the global push to modernize. In this study
of the country’s path to food security, Mai Kobayashi describes its
evolving national ‘middle way’ towards sustainable agriculture. She
traces seed-sector dynamics over the past 70 years, as exogenous
influences from India and Japan mingled with endogenous practices.
First following a Green Revolution-style high-input agricultural model
reflecting India’s, Bhutan joined the Colombo Plan in 1962, paving the
way to autonomous economic development. Meanwhile, two Japanese
specialists—agriculturalist Keiji Nishioka and seed-processing technologist
Katsuhiko Nishikawa—respectively introduced open pollinated varieties
and imported hybrids. The latter sited seed access within commodity
relations for the first time. But Bhutan’s own National Seed Center
has supported a pluralistic approach serving the seed demands of both
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family and market-oriented farmers, while organic agriculture became a
national mandate in 2007. Bhutan, Kobayashi concludes, has shown that
its evolving, idiosyncratic ‘middle way’ towards food security is likely to
endure.

Keywords Bhutan · Indian Green Revolution · Japanese development
aid · Seed security

11.1 Introduction and Background

Celebrated for his theories on the origins of Japanese agriculture (Nakao,
1966), the botanist, Sasuke Nakao, was the first Japanese national to visit
the Kingdom of Bhutan. In his book Hikyo Bhutan [Mystical Bhutan],
documenting his five months of travel there in 1958, Nakao recalled a
conversation with King Jigme Dorji Wangchuck, the third king of Bhutan.

The Bhutanese king was keenly interested in horticulture, and particu-
larly concerned about the country’s future food security, given its growing
population. The king opined that importing synthetic chemical fertilizers
was probably the best choice, but Nakao told him that they should not
run the risk of having to rely on imported inputs and advised instead to
plant nitrogen-fixing plants in the rice fields during the off seasons. Nakao
promised to send milk-vetch (Astragalus sinicus) seeds, which would also
be useful as fodder (Nakao, 2013, 151).

We do not know if any milk-vetch seeds were ever sent to Bhutan.
However, Nakao’s meeting with the king was the beginning of Bhutan’s
intimate relationship with Japan, which had considerable influence over
future narratives of agrarian change. Two years after the exchange,
Bhutan’s first five-year development plan (FYDP) was drafted, with
the support of India, marking a significant step in its emergence from
medieval polity to a nation-state. In the plan, Bhutan outlined the estab-
lishment of a department of agriculture, which launched a number of
model farms and research stations, and set up training for agricultural
extension agents in consultation with India, which fully funded all the
initiatives (RGoB, 1966a; Savada & Harris, 1993).

Given its steep topography and variable climatic conditions, agricul-
ture in Bhutan remains extremely diverse and employs some 57% of the
total labour force (Royal Government of Bhutan [RGoB], 2018). Largely



11 BHUTAN’S ‘MIDDLE WAY’: DIVERSIFICATION, MAINSTREAMING … 163

revolving around subsistence-oriented integrated crop-livestock systems,
the average landholding is 1.5 hectares, albeit with large regional varia-
tion (Renewable Natural Resources Statistics Division, 2019). Expanding
urbanization and an increase in fallow land in rural regions has led to
a shortage of farm labourers, prompting the government to call for
expanded commercialization of the agriculture sector to achieve food and
nutritional security (Gross National Happiness Commission, 2018).

Today, Bhutan has come to be best known as a remote kingdom that
promotes a unique developmental paradigm, emphasizing happiness and
founded on equity and cultural and ecological preservation. But it was
far from being independent of global ‘modernization’ projects, following
what Henry Bernstein would describe as a shift from ‘farming’ to ‘agri-
culture’ (2010). This chapter is a brief exploration into Bhutan’s modern
history, from the last half of the twentieth century to the present, by
looking at the interplay of actors within the seed sector. It focuses, in
particular, on specific external interventions from India and Japan, and
their interaction with endogenous practices, as Bhutan navigates the terms
of its autonomous existence.

11.2 A Country in Search of Its Own Path

Bhutan’s emergence onto the world stage took place in a precarious era
for regional geopolitics. India had just gained independence from the
United Kingdom in 1947. Two years later Bhutan, formerly a protec-
torate of British India, signed a treaty with India confirming its own
independence. The treaty, however, also established India as the main
sponsor of Bhutan’s socioeconomic development.

While Bhutan consulted India as it built its foundations, India was
itself negotiating its own terms of state-building with the international
community as the Cold War began and US foreign policy started to
influence the region’s development. Taking advantage of India’s initial
post-independence agricultural policy goals of food self-sufficiency, US
philanthropic foundations sent in scientific advisors and funds to increase
cereal production, greatly shaping India’s agricultural development narra-
tives (Seshia & Scoones, 2003). The foundations focused not on the
generation of new knowledge but on public policy, as well as training
Indian agronomists and experts in industrial agriculture (Patel, 2013).

By the time Bhutan was initiating its first FYDP in the 1960s, India
was starting to espouse notions of modernization and linear progress,
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becoming the forerunner in the Green Revolution—the introduction of
high-yielding varieties and a range of industrial inputs. G.S. Bhalla and
colleagues attribute the success of the new seed-fertilizer agricultural
technology in Punjab to the ‘large public investment in irrigation and
power, scientific research, extension services, roads, markets and other
rural infrastructure’ during that period (1990). Therefore, by the time
of Bhutan’s second FYDP, its government similarly included schemes to
popularize ‘improvements’ in tools, fertilizer, seeds, and expanded exten-
sion services, with more than a third of its budget going towards rural
infrastructure, including roads, water supply and electrification (RGoB,
1966b). A report published by the government detailing the third FYDP,
launched in 1972, highlighted efforts to introduce ‘modern techniques
and practices in agriculture’ and the ‘regional specialization of crops,
provision of improved seeds, implements and fertilizers, [and] introduc-
tion of new and improved varieties’ (RGoB, 1972). While an emphasis
was placed on ‘modern methods of farming’, it is important to note that
discourse was still centred around food self-sufficiency in grains, while also
placing importance on the development of cash crops.

Synthetic fertilizers and pesticides were imported from India to spear-
head Bhutan’s push towards agricultural modernization. While the porous
borders between India and Bhutan make it difficult to estimate what
agrotechnologies were available when and to whom, it is generally
acknowledged that synthetic agricultural chemicals were available in
Bhutan from the mid-1960s. Bhutan’s national government was put in
charge of the procurement and promulgation of these new inputs and
technologies, and agricultural extension agents were trained by Indian
extension officers. The generation that worked in the ministry of agricul-
ture in Bhutan and gained technical training during this time, accordingly
adopted a strong allegiance to modern productivist agricultural methods.

During the following decades, Bhutan’s efforts towards food self-
sufficiency through agricultural modernization took shape via substantial
government subsidies, encouraging the use of inputs and improved seeds.
The government provided ‘free seeds, free fertilizers, and free pesti-
cides from the 1960s to the mid-80s’, according to an officer at the
National Plant Protection Center (personal communication, 6 November
2015). To this day, in eastern Bhutan, farmers refer to synthetic fertilizers
as zhungka-ki in Sharchopikha (commonly spoken in eastern Bhutan),
which literally translates to ‘government fertilizer’. In western Bhutan,
synthetic fertilizers are informally called jaga lue in Dzongkha (the
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national language), which translates to ‘Indian fertilizer’ (Kobayashi et al.,
2015). This clearly reflects the close, ongoing relationship between India
and Bhutan, and the central role taken by the state to lay the foundations
for Bhutan’s agricultural development.

In this way, the initial steps Bhutan took as a modern nation-state
directly reflected India’s own process of agricultural development during
its post-independence period, which was in turn influenced by the global
political trends that brought the Green Revolution to India. According
to the Bhutanese historian Karma Phuntsho, ‘the first step for Bhutan to
emerge out of the Indian fold onto the international arena as an indepen-
dent state’ was joining the Colombo Plan in 1962 (Phuntsho, 2013).
Established by Britain in 1950, this organization—aimed at socioeco-
nomic development in 27 countries of the Asia–Pacific region—brought
Bhutan into contact with other member states to foster cooperative
economic development (Savada & Harris, 1993, 334). Through the
Colombo Plan, Bhutan revisited Sasuke Nakao’s promise to support its
quest to define nation-building and achieve the critical mandate of food
security under its own terms.

11.3 Diversification of Crop Production

When he returned to Japan in 1958, Nakao arranged for an agricultural
specialist to assist in developing Bhutan’s agricultural sector. He recom-
mended his student Keiji Nishioka for the job. Nishioka arrived in Bhutan
in 1964 as an agricultural specialist under the Colombo Plan.

Nishioka was tasked with assisting the country in developing modern
agricultural techniques, diversifying crop production in rural households,
and meeting growing demand in urban areas. Nishioka began to grow
vegetable and rice varieties from Japan on an experimental farm in
Paro, Bhutan. The seeds were then examined and released by Bhutan’s
National Agriculture Seed and Plant Production Program (NASEPP),
which was established in 1984 to produce and supply the domestic need
for improved varieties of seed and fruit plants (Tshering & Domang,
2004). At this time, the government allowed only open pollinated (OP)
varieties in order to limit their dependence on imported resources,
to minimize the economic risk associated with the adoption of new tech-
nologies, and to ensure Bhutan’s autonomy. Nishioka thus introduced
only OP varieties, which can still be found in Bhutan today. Many are
recognizable by their Japanese-sounding names (Table 11.1). In 1980,
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Nishioka became the first foreign national to be awarded the honorific
title Dasho by the King of Bhutan and continues to be revered as the
father of modern agriculture in the country to this day (Dorji & Penjore,
2011; FAO, 1994).

Despite encouragement to expand and diversify production through
extensive government subsidies in chemical fertilizers and seeds (Young,
1991), Bhutan’s production of a marketable net surplus of food remained
limited. A memoir by Yoshiro Imaeda, a pioneering Tibetologist from
Japan, described how upon arriving in 1981 in the capital Thimphu, he
was shocked to find not a single market selling fresh produce (Imaeda,
2008). Access to genetic resources remained largely reliant on bartering
and gift exchange, despite the government’s intentions to expand the
subsistence-based agricultural tradition towards a market economy.

While international aid agencies categorized Bhutan as one of the
poorest among the least developed countries, World Bank analysts knew
that this did not reflect on-the-ground realities (Savada & Harris, 1993)
in a primarily subsistence agricultural economy based on bartering. What
was calculated as the gross domestic product (GDP) was based on a
limited private sector controlled by a small group of people surrounding
the royal family or with ties to the government (Savada & Harris, 1993).
To encourage further GDP growth, however, the first Companies Act
of the Kingdom of Bhutan was adopted in 1989 to separate public and
joint-sector enterprises from government regulations (Ramakant & Misra,
1996; Savada & Harris, 1993). Accordingly, NASEPP was privatized in
1995, becoming the Druk Seed Corporation.

Among the sources Nishioka used when ordering seeds from Japan was
the Takii Seed Company in Kyoto, where one Katsuhiko Nishikawa was
among those taking orders. Nishikawa developed an interest in Bhutan
through these exchanges. Upon retirement, he became a senior volunteer
with the Japan International Cooperation Agency (JICA) in Bhutan, and
was placed in the Druk Seed Corporation, where he served between 2006
and 2008.

When Nishikawa arrived, he was shocked to find that the Druk Seed
Corporation sold only OP varieties. He soon learned that hybrid seeds
were avoided because they incurred a significantly higher upfront cost.
There was also a fear that foreign seed companies would take advan-
tage of smaller nations such as Bhutan, and sell them lower-quality seeds
(personal communication K. Nishikawa, 2015). Nishikawa noted other
developments, such as the country’s high dependence on imported food
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Table 11.1 Vegetable varieties introduced to Bhutan by Japan

Vegetable Variety Year released Notes

Pea Usui 2002 Usui endo, a variety said to have
been introduced by the United
States to the Usui region of Osaka
(FoodsLink, 2020)

Carrot New Khuruda 2006 New Kuroda, a hybrid, introduced
by Katsuhiko Nishikawa, from
Takii Seed Co. Released by Druk
Seed Corporation (formerly
NASEPP)

Radish Spring Tokinashi 1990 Tokinashi-daikon, a spring variety
introduced by Nishioka. Released
by NASEPP

Minowase 1990 Mino-wase-daikon, introduced by
Nishioka

Miyashige 1990 Miyashige-daikon, introduced by
Nishioka. Released by NASEPP

Shogoem Short 1990 Probably a misspelling of
Shogoin-daikon. A spherical daikon
and well-known heirloom variety
from Kyoto. Released by NASEPP

Tomato Nozomi 1990 Nozomi. Source unclear, although
Japan’s Mayukyo Agricultural
Network produces a tomato by
this name. Released by NASEPP

Mustard greens Taisai 1990 Taisai, possibly introduced by
Nishioka. Released by NASEPP

Takana 1990 Takana, possibly introduced by
Nishioka. Released by NASEPP

Neguna 1990 Mibuna, possibly introduced by
Nishioka. Released by NASEPP

Bulb onion Senshu Yellow 1990 Senshu-tamanegi, a common
winter onion possibly related to
the Shenshu variety grown in
southern Osaka

Welsh onion Kujo 1990 Kujyo-negi, possibly introduced by
Nishioka. Released by NASEPP

Chinese cabbage Kyoto 1 1990 Kyoto ichi-goh (Kyoto number
one), introduced by Nishioka.
Variety released by the Takii Seed
Company

Pumpkin Tetsu Kabuta 1990 Tekko-nankin, introduced by
Nishioka. Probably the Tetsu
Kabuto from the Takii Seed
Company

(continued)
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Table 11.1 (continued)

Vegetable Variety Year released Notes

Watermelon Asahi Yamato 1990 Possibly from the original Yamato
variety developed pre-war in Nara,
Japan, and possibly introduced by
Nishioka. Regarding the origin of
the name, it is uncertain, although
an Asahi variety is bred by
Kyoto-based Maru-tane Ltd.

Source Modified from reports published by the Agriculture Research and Extension Division,
Department of Agriculture, Bhutan (Ngawang, 2017, 2018)

from India, indicating that Bhutan’s domestic market could grow if it
increased production. Meanwhile, the domestic seed stock and multiplica-
tion technology were not very reliable, revealed by numerous complaints
regarding the low germination rates of both domestic seeds and those
imported from India.

Nishikawa became convinced that Bhutan should lift its partial ban
on hybrid seeds, which, under the 2006 Seed Rules and Regulations
of Bhutan, were limited to five ornamental species (Ministry of Agricul-
ture, 2006). He was clearly not alone in this assessment, as he was given
immediate permission by the Bhutan Agriculture and Food Regulatory
Authority in the Ministry of Agriculture to import hybrid seed samples
(Nishikawa, 2015). The breeds he introduced were initially cabbage,
cauliflower and broccoli, later expanding to carrot, watermelon and
squash (2015). The New Khuruda carrot shown in Table 11.1 was one
of his introductions. While the tendency towards generalized commodity
production does not imply that all aspects of agricultural production are
commodified, this was still a revolutionary step: the terms for reproduc-
tion were formally outsourced to a foreign company, thus firmly placing
access to seeds within commodity relations (Bernstein, 2010).

11.4 Mainstreaming and Commodification

Bhutan’s tenth FYDP (2008–2013) called for substantial improvements
in the delivery of improved seeds, inputs and technology (Gross National
Happiness Commission, 2009a), and mandated the introduction of
monoculture (Gross National Happiness Commission, 2009b). The Druk



11 BHUTAN’S ‘MIDDLE WAY’: DIVERSIFICATION, MAINSTREAMING … 169

Seed Corporation’s continued dependence on government subsidies to
meet the costs of production and distribution (Gross National Happi-
ness Commission, 2009a) led to its reincorporation under the auspices
of the government in 2010 and renamed the National Seed Center, or
NSC (NSC, 2021). The 2018 edition of Seed Rules and Regulations of
Bhutan incorporated a new section on hybrid seeds, stipulating that the
country’s agricultural department, through the NSC, would be the autho-
rizing body for the import and distribution of these seeds (Department
of Agriculture, 2018).

Results from a 2014 household survey conducted with 147 households
in three districts in western Bhutan (Gasa, Paro, and Wangdue) assessed
how small-scale subsistence farms were acquiring their seeds. It showed
that an average of 97% of the households were still saving seeds at some
capacity, the most common being vegetable seeds, which were saved by
57–80% of households (Kobayashi et al., 2017). The survey also revealed
that for the majority of farming households government distribution of
subsidized seeds was a more common method of seed procurement than
bartering or purchase.

Perhaps as a testament to government subsidies, a 2016 survey by
the Department of Agriculture suggests that only 5% of the popula-
tion considered itself seed insecure (Department of Agriculture, 2017).
Farmers can put in a request for specific varieties to the local agriculture
extension agent, who processes the request through the NSC and/or
Horticulture Division of the Department of Agriculture. Alternatively,
farmers may choose to purchase seeds directly from outlets. Some 75% of
the surveyed respondents were already using hybrid seeds or would like to
use them, on the basis of their higher quality and greater yield (Kobayashi
et al., 2017). Yet not all were convinced. Personal interviews revealed that
some farmers preferred OP seeds; one described hybrid cabbage as too
large, with fewer opportunities to have multiple harvests over an extended
period (Dukpa, 2014). And for the vast majority of farmers, hybrid seeds
were unaffordable.

Given the continued mandate to enhance food and nutrition secu-
rity by fostering a transition from subsistence to commercial agriculture,
the NSC tries to balance its priorities by ‘following the middle path’, as
described by the director of the NSC at the time (Dukpa, 2014). On the
one hand, hybrid seeds support specialization and efficiency in market-
oriented farming operations. On the other hand, OP seeds support the
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livelihoods of diversified family farmers by minimizing cost and depen-
dence on foreign industries, as well as minimizing the risks associated with
genetic uniformity characterized by hybrid seed technology. Attempting
a balance and an acceptance of pluralism, the principle of the middle path
is critically important to Bhutan’s style of governance. Such an approach
should not be confused with neutrality, which can be a bureaucratic justi-
fication for inaction, avoidance of any action, or consent to the status quo,
especially by those who hold more power in society. Instead, it reflects the
fact that farmers seek to improve their livelihood and increase overall food
provision through diverse means.

Bhutan has attempted to pursue the benefits of market-oriented
farming operations, while minimizing dependence on imported inputs—
for instance, through its dramatic turn away from agro-chemical inputs
as the driving force of agricultural modernization and, as an exten-
sion, by adopting organic agriculture as a national mandate in 2007
(Kobayashi et al., 2015; National Environment Commission, 2019).
These moves can be understood as deepening commodity relations by
further expanding farmers’ integration into what is a growing organic
market (Bernstein, 2010). However, a commitment to organic agricul-
ture necessitates a deeper dialogue around processes of food production,
not just the outcome of attaining food security. Reshaping food systems
around cultural and ecological sustainability and resilience necessitates a
fundamental transformation of Bhutan’s agricultural sector.

11.5 Conclusion

Following Nakao’s visit to Bhutan in 1958, the country’s agrarian land-
scape was gradually transformed, from the late twentieth through the
twenty-first centuries. Changes in policies around the introduction and
dissemination of seeds were particularly noteworthy. The self-isolated
medieval kingdom opened up to exogenous influences, starting with
India’s embrace of the Green Revolution followed by Japanese interven-
tions, as Bhutan sought to define its own narrative of development.

If agriculture is a social construction, the introduction of any seed
is inherently a reflection of a social relationship that was bred into the
seed. The intended relationship, however, is re-shaped by the endogenous
cultural and historical context in which it is embedded. Many introduced
varieties of OP seed materials have become naturalized within the fabric
of Bhutanese society, while hybrid seeds continue to work their way into
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evolving markets and market agencies. Though still largely government-
led, Bhutan’s efforts to define their own food and agriculture systems will
continue through negotiations with new forces in markets, policies and
technologies, while maintaining its idiosyncratic commitment towards a
pluralistic coexistence by embracing ‘the middle path’.

References

Bernstein, H. (2010). Class dynamics of agrarian change. Fernwood Pub.;
Kumarian Press.

Bhalla, G. S., Chadha, G. K., Kashyap, S. P., & Sharma, R. K. (Eds.). (1990).
Agricultural growth and structural changes in the Punjab economy: An input-
output analysis. International Food Policy Research Institute in collaboration
with the Centre for the Study of Regional Development, Jawaharlal Nehru
University.

Department of Agriculture. (2017). Agricultural Statistics 2016. Ministry of
Agriculture & Forests, Royal Government of Bhutan.

Department of Agriculture. (2018). Seed rules and regulations of Bhutan
2018. Royal Government of Bhutan. http://www.bafra.gov.bt/wp-content/
uploads/2015/06/Seed-Rules-and-Regulations-of-Bhutan-2018.pdf

Doe Doe. (2015, November 6). National Plant Protection Center, MoAF
[Personal Interview].

Dorji, T. C., & Penjore, D. (2011). Dasho Keiji Nishioka—A Japanese who lived
for Bhutan (1st ed.). Dorji Penjore.

Dukpa, W. (2014, January 28). National Seed Centre [Power Point Presenta-
tion].

FAO. (1994). FAO Seed Review 1989–90. Food and Agriculture Organization of
the United Nations.

FoodsLink. (2020). Usui-endo. Encyclopedia of Seasonal Vegetables. https://foo
dslink.jp/syokuzaihyakka/syun/vegitable/endou-Usui.htm

Gross National Happiness Commission. (2009a). Tenth five year plan, 2008–2013
(Vol. 2). Gross National Happiness Commission, Royal Govt. of Bhutan.

Gross National Happiness Commission (Ed.). (2009b). Tenth five year plan,
2008–2013 (Vol. 1). Gross National Happiness Commission, Royal Govt. of
Bhutan.

Gross National Happiness Commission. (2018). Twelfth five year plan: 2018–
2023 (Vol. II: Central Plans). Royal Government of Bhutan.

Imaeda, Y. (2008). Bhutan ni miserarete (Fascinated by Bhutan) (1st ed.).
Iwanami Shoten Publishers.

Kobayashi, M., Chhetri, R., & Fukamachi, K. (2015). Transition of agriculture
towards organic farming in Bhutan. Himalaya Study Monographs, 16, 66–72.

http://www.bafra.gov.bt/wp-content/uploads/2015/06/Seed-Rules-and-Regulations-of-Bhutan-2018.pdf
https://foodslink.jp/syokuzaihyakka/syun/vegitable/endou-Usui.htm


172 M. KOBAYASHI

Kobayashi, M., Chhetri, R., Fukamachi, K., & Shibata, S. (2017). Transitions in
seed sovereignty in Western Bhutan. Journal of Environmental Information
Science, 45(5), 21–30. https://doi.org/10.11492/ceispapersen.45.5.0_21

Ministry of Agriculture. (2006). Seed Rules and Regulations of Bhutan, Royal
Government of Bhutan.

Nakao, S. (1966). Saibai Shokubutsu To Nōk̄o No Kigen. Iwanami Shoten
Publishers.

Nakao, S. (2013). Hikyo Bhutan (Mystical Bhutan) (5th ed.). Iwanami Shoten
Publishers.

National Environment Commission. (2019). The middle path -National environ-
ment strategy 2020 (p. 164). Royal Government of Bhutan. http://www.nec.
gov.bt/wp-content/uploads/2020/07/NES-English_web.pdf

Ngawang. (2017). Improved crop varieties in Bhutan (p. 26). Department of
Agriculture, Ministry of Agriculture and Forests. http://www.bafra.gov.bt/
wp-content/uploads/2020/05/Released-varieties-list_2017.pdf

Ngawang. (2018). Ineventory of released and de-notified crops in Bhutan (1988–
2017). Department of Agriculture, Ministry of Agriculture and Forests.

Nishikawa, K. (2015, July). 西川克彦 Former JICA Senior Volunteer at Druk
Seed Corporation [Personal Interview].

NSC. (2021). Vision & Mission | National Seed Center, DoA, MoAF . http://
www.nsc.gov.bt/?page_id=8

Patel, R. (2013). The long green revolution. The Journal of Peasant Studies,
40(1), 1–63.

Phuntsho, K. (2013). The history of Bhutan. Random House India.
Ramakant, & Misra, R. C. (1996). Bhutan: Society and polity. Indus Publishing.
Renewable Natural Resources Statistics Division. (2019). RNR Census of Bhutan

2019. Ministry of Agriculture & Forests, Royal Government of Bhutan.
RGoB. (1966a). 1st five year plan (1961–1966). Royal Government of Bhutan.
RGoB. (1966b). 2nd five year plan (1967–1971). Royal Government of Bhutan.
RGoB. (1972). 3rd five year plan (1972–1976). Royal Government of Bhutan.
Royal Government of Bhutan, T. (2018). 12th five year development plan.
Savada, A. M. ed., & Harris, G. L. (1993). Nepal and Bhutan: Country studies

(3rd ed.). Federal Research Division, Library of Congress.
Seshia, S., & Scoones, I. (2003). Tracing policy connections: The politics of knowl-

edge in the Green Revolution and biotechnology eras in India. https://ope
ndocs.ids.ac.uk/opendocs/handle/20.500.12413/3984

Tshering, C., & Domang. (2004, March 21). Agricultural Marketing Services-
Ministry of Agriculture—The Seed Potato System in Bhutan and the way
formard. Methods for Analysing Market and Market Reforms for High-Value
Agriculture. Jahangirnagar University-IFPRI-ADB workshop, Dhaka.

https://doi.org/10.11492/ceispapersen.45.5.0_21
http://www.nec.gov.bt/wp-content/uploads/2020/07/NES-English_web.pdf
http://www.bafra.gov.bt/wp-content/uploads/2020/05/Released-varieties-list_2017.pdf
http://www.nsc.gov.bt/%3Fpage_id%3D8
https://opendocs.ids.ac.uk/opendocs/handle/20.500.12413/3984


11 BHUTAN’S ‘MIDDLE WAY’: DIVERSIFICATION, MAINSTREAMING … 173

Young, L. J. (1991). Agricultural changes in Bhutan: Some environmental
questions. The Geographical Journal, 157 (2), 172–178. https://doi.org/10.
2307/635274

Open Access This chapter is licensed under the terms of the Creative Commons
Attribution 4.0 International License (http://creativecommons.org/licenses/
by/4.0/), which permits use, sharing, adaptation, distribution and reproduction
in any medium or format, as long as you give appropriate credit to the original
author(s) and the source, provide a link to the Creative Commons license and
indicate if changes were made.

The images or other third party material in this chapter are included in the
chapter’s Creative Commons license, unless indicated otherwise in a credit line
to the material. If material is not included in the chapter’s Creative Commons
license and your intended use is not permitted by statutory regulation or exceeds
the permitted use, you will need to obtain permission directly from the copyright
holder.

https://doi.org/10.2307/635274
http://creativecommons.org/licenses/by/4.0/


CHAPTER 12

The Third Way of Seed Governance: The
Potential of the Seed Commoning in Japan

Norie Tamura

Abstract As both material entities and “packages” of genetic informa-
tion, seeds are a common—a co-managed natural resource—in commu-
nities and regions all over the world. In this analysis of Japan’s national
potential for a commons approach to seed sovereignty, Norie Tamura
looks through the lens of institutional change. In 2017, the revocation of
the Main Crop Seeds Act, a law upholding the state-run seed system, trig-
gered a major backlash in Japanese civil society. Many in the movement
called for a revival of state control without fully recognizing the part it
plays, for instance, in agricultural industrialization. Yet simultaneously, a
range of seed commons exist in Japan at the village and prefectural level,
as well as through the network maintained by the Japan Organic Agri-
culture Organization. For seed commoning to spread and consolidate in
Japan, Tamura asserts a need for reintegrating the producer–user divide
and fostering open communication between seed and civil sectors.
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12.1 Introduction

One of the most fundamental aspects of farmers’ sovereignty is the
freedom to choose which varieties to plant. Farmers determine this based
on a comprehensive consideration of farm conditions, local climate and
ecosystem, food culture, socioeconomic factors and their own cultivation
techniques. However, sovereignty cannot exist without guaranteed access
to seeds.

In our globalized era, when multinational corporations are taking
control of the world’s agricultural supplies, the global peasant movement
has repeatedly probed the question of who owns seeds. That concern is
in fact part of a larger proposition: who owns nature. The study of the
commons, in which researchers continue to explore this question, has also
provided an analytical lens on seed sovereignty.

Commons are generally recognized as communally used and managed
natural resources. In a 1968 article in the journal Science, the US ecolo-
gist Garett Hardin first proposed “the tragedy of the commons”, arguing
that effective resource management can only be provided by the state
or through markets, as communal resource management inevitably leads
to resource depletion. Hardin’s concept has had a great deal of traction.
However, successful cases of co-management have been reported from all
over the world (Berkes et al., 1989; Feeny et al., 1990). Based on those
examples, Elinor Ostrom (1990) identified a set of design principles for
the long-term viability of commons.

Ostrom and other scholars in this arena have framed a commons as
a “third way” of managing resources that can provide more flexible and
efficient governance than states or markets. In the twenty-first century,
the field of commons studies has been expanded to non-material resources
such as knowledge, information and culture (Bollier, 2014). As neoliberal
globalization progresses, multinational corporations attempt to privatize
all kinds of information with intellectual property frameworks. We are
in the “second enclosure movement” (Boyle, 2003; Evans, 2005). The
notion of a new commons has become ever more important.
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The multifaceted nature of seeds means that they are treated as
commons in two ways: as a material resource, and as a source of genetic
information (Sievers-Glotzbach & Christinck, 2020). Seeds are a tangible
common-pool resource, and community-based collective management
provides flexible conservation, provision and redistribution of them on the
ground (Balázs & Aistara, 2018; Coomes et al., 2015; Mazé et al., 2020;
Rattunde et al., 2020). On the other hand, seeds are also “packages” of
plant genetic information and as such a common property of humanity.
There are attempts to create a new seed commons based on the frame-
work of other information commons (Kloppenburg, 2014; Kotschi &
Horneburg, 2018; Moeller & Pedersen, 2018), the Open Source Seed
Initiative in the United States being a prime exemplar (Kloppenburg,
2014).

Most discussions around seed sovereignty so far have implicitly
assumed a configuration in which small farmers confront large agribusi-
ness corporations. However, seed commons is the third way of gover-
nance, involving neither state nor market. If this is the case, will the
change in state management also stimulate the notion of seed commons?
In this chapter, I examine this question by looking at Japan’s institutional
changes in 2017 as an example.

12.2 Japan’s Formal Seed

System and Its Turbulent History

The formal seed system in Japan has two strands. One is the registra-
tion system for varieties under the Plant Variety Protection and Seed
Act (PVPSA), which in principle protects all new plant varieties. The
PVPSA is the national law under the International Union for the Protec-
tion of New Varieties of Plants (UPOV) Convention, and is part of
the international plant variety protection regime. Secondly, there is seed
provisioning, further divided into two categories: major agricultural crops
including rice, wheat, barley and soybeans, and other plant varieties—
mainly vegetables and flowers. For the former, the government controls
seed supply based on the Main Crop Seeds Act (MCSA). Hereafter, I use
the term “public seed system” to refer to this form of management of
major agricultural crop seeds.

The MCSA was enacted in 1952 to promote and produce superior vari-
eties of major agricultural crops in response to post-war food shortages.
Under the control and budgetary measures of the national government,
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prefectures had the primary role of supplying seeds. Their tasks included
selecting varieties to promote production in their areas, planning the
production of the seeds, examining the quality of the seeds produced and
controlling their distribution (Hisano, 2017).

The key staples (rice, wheat, barley and soybeans, as indicated above)
have historically been bred by exemplary farmers (tokunouka in Japanese)
in various parts of Japan. However, since the rediscovery of Mendel’s
laws in 1900, modern breeding techniques have been mainstreamed,
and public institutions have emerged as the main players in breeding
(Fujimaki, 2013; Ishizumi, 1968). Particularly after the Second World
War, in response to a national demand for increased food production,
government-led breeding organizations took the initiative on the devel-
opment of varieties suitable for various regions throughout the country
(Fujimaki, 2013).

In the 1980s, as biotechnology advanced, the private sector gradu-
ally grew in capacity (Kashihara et al., 2013). In response, the MCSA
was amended in 1986, and the designation of varieties to be recom-
mended for cultivation was extended to privately bred ones. However,
those bred by public institutions were still favoured as recommended vari-
eties, making it difficult for private companies to enter the seed market
(Hisano, 1999; Kashihara et al., 2013). The MCSA came to be seen as
an obstacle to the competitiveness of Japanese agriculture by hindering
motivation in the private sector to develop major crop varieties. There-
fore, it was revoked in 2017, when Japan decided to join the Trans-Pacific
Partnership Agreement.

However, this sudden decision caused a huge backlash in civil society
and the MCSA rapidly became a matter of public concern (Hisano, 2017).
Figure 12.1 shows the number of newspaper articles on the MCSA, based
on the database of The Asahi Shimbun, one of Japan’s major newspapers.
In the period from August 1984 to October 2020, a total of 70 articles
reporting on the MCSA emerged, 85% of which were published in 2017
or later. It is clear that the decision to revoke the act has rapidly boosted
interest in it, and in the public seed system more generally.

Growing social interest in the MCSA was driven by the public nature
of major crop seed supply. Therefore, many of the articles on the act
discuss the pros and cons of liberalizing supply. In addition, there were
many references to the MCSA in election-related coverage, as since 2017
a number of candidates have pledged to reintroduce it as an issue in
national or local elections. Similarly, there were many articles on a local
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Fig. 12.1 Trends in the number of newspaper articles on the Main Crop Seeds
Act

phenomenon emerging after the decision to revoke: to maintain the
seed production and supply system, a number of prefectures proactively
decided to enact ordinances to replace the MCSA. Civic groups have also
gradually set their sights on both reviving the national law and enacting
local ordinances. As of October 2020, 22 provinces and prefectures across
the country have enacted ordinances that complement the MCSA.

12.3 Critical Perspectives on the Public

Seed System for Major Crops

The civic movement regarded the abolition of the MCSA as the disman-
tling of the public seed system, framing it as a surrender of the public
to the private sector by the state (Inyaku & GRAIN, 2020). Members
of the movement were concerned that the move would enable an inva-
sion by multinational agribusiness interests. Yet in looking for a means
of countering the potential crisis, the movement did not call for seed
commons, but rather for a revival of state control. In April 2018, Save
Seeds Japan, a leading civic group, released a statement of protest against
the repeal of the MCSA. It called for twofold action by the state: to imme-
diately put “legal and budgetary measures” in place “to maintain and
develop national and prefectural agricultural experiment stations”, and to
strengthen the “administrative measures and ordinances of local govern-
ments” (Save Seeds Japan, 2018). In my view, this framing of the issues
stems from two misunderstandings on the part of the public.
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First, there has been insufficient critical examination of public seed
systems in Japan. Colin Anderson et al. (2019) propose six critical
domains for agricultural transformation: access to natural ecosystems,
knowledge and culture, systems of exchange, networks, discourse, and
gender and equity. And in fact, the public seed system’s evolution in
Japan, backed by a series of rice production stabilization policies, had
triggered disruptions in these domains.

As mentioned above, public seed systems for major crops were intro-
duced in response to post-war food shortages. Therefore, public institu-
tions initially focused on developing high-yield varieties and technologies.
Consequently, rice production had dramatically increased by the 1960s,
and self-sufficiency in rice was achieved by 1965. In the 1970s, however,
a rice surplus developed, and the government began to reduce produc-
tion. On the consumption side, consumers’ dietary habits and values have
become more diversified along with rapid economic growth, and this has
made taste and quality central to the value of rice. The rice surplus has
also pushed consumption to shape production trends (Nakagahra et al.,
1997).

These developments triggered widespread planting of brand-name vari-
eties throughout the country (Kobayashi et al., 2018). Crop diversity was
seriously diminished as a result. Rice varieties numbered about 4000 in
the late nineteenth century; as of 2005, that number has shrunk to just 88
varieties grown on cropland measuring 500 hectares or more (other vari-
eties are grown on a smaller scale) (Ministry of the Environment, 2011).
Prefectural agricultural research institutes began to focus on developing
commercially unique varieties, and competition among production areas
became more intense (Imabayashi & Yoshida, 1990; Saito, 1990).

To produce quality rice, farmers were instructed to increase the rate
of seed renewal. The development of mechanization has separated the
seedling stage from the overall production process and barred many
farmers from gaining the skills and knowledge involved in seed collec-
tion and seedling cultivation. The cost of machine installation also puts
pressure on farmers’ incomes. Thus, the public seed system has come
to function as a part of the modern industrial farming system and has
accelerated the commercialization of rice. In this process, traditional
agroecological practices have been suppressed and farmers’ sovereignty
has been weakened. Progressive organic farmers and experienced exten-
sion officers have also pointed out these structural dependencies (Hayashi,
1985; Morita, 1994).
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Another misconception is that the protest movement has too naive a
faith in the state. As James Quilligan (2013) has pointed out, in modern
times the word “public” in effect means government, and government is
vulnerable to lobbying and other forms of pressure—as he puts it, “cap-
tured by elite interests who regularly impede the people’s political rights
and capacity to control their common goods”. Hence, the simple revival
of the public seed system will not lead to agroecological transformation.
Citizens need to turn their focus to seed commons.

12.4 Seed Commons Practices

Outside the Public Seed System

In the public seed system based on the MCSA, the designation of a
variety as desirable has a significant impact on the provisioning of seeds.
Prefectural governments take the lead in discussions on designation, and
varieties developed by public organizations, both national and prefec-
tural, tend to be given priority. Varieties that have not been designated
by the prefecture are difficult to cultivate practically due to inadequate
supportive measures, such as difficulties in purchasing seeds and lack
of agricultural guidance (Hisano, 1999). And the national government
controls the entire system through budgetary measures.

Stefanie Sievers-Glotzbach et al. (2020) define four core criteria for
seed commons: collective responsibility, protection from private enclo-
sure, collective and polycentric management, and the sharing of formal
and practical knowledge. The public seed system, due to its control by
the national and prefectural governments, does not meet these criteria,
especially in terms of collective responsibilities and management. Thus it
can hardly be regarded as seed commons. For vegetable seeds outside the
control of the government, of course, initiatives can be identified that
meet these criteria.

The seed network managed by the Japan Organic Agriculture Asso-
ciation or JOAA (discussed in Chapter 7) is a typical example of seed
commons. The association, a national organization of organic farmers,
considers self-seeding to be an important technical element, and orga-
nizes seminars and open meetings to facilitate equal exchange of seeds and
knowledge among members. Furthermore, it has established a system to
save seeds provided by members and distribute them to those who wish
to use them (JOAA, 2002).
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The Hiroshima Agricultural Gene Bank is operated by the local
government. It not only collects and preserves genetic resources, but also
distributes seeds free of charge to farmers within the prefecture. Farmers
who take seeds are required to report the results after cultivation, and
to collect and return more seeds than they borrowed. Prefectural exten-
sion experts provide technical guidance on cultivation and seed collection.
Some farmers have revived traditional vegetables that were once cultivated
from borrowed seeds, and are now producing them again. Under this
scheme, farmers are not just users, but take part in the responsibility of
managing the seed bank (Nishikawa, 2001; Nishikawa & Winge, 2013).

In Nagano prefecture, the Seinaiji Akane turnip represents a novel vari-
ation on a traditional and local seed saving practice. The turnip is native
to the region and has been traditionally served pickled. Around 2000,
during a nationwide boom in traditional vegetables, the development of
roads in the mountain village area of Seinaiji opened up business oppor-
tunities for tourism. The village government and local farmers group
decided to commercialize traditional pickles as a specialty product. To
do this, they had to standardize the native turnip. Traditionally, however,
the vegetable has been maintained in multiple lineages, and traits have
varied; and selection of fixed varieties had been attempted before but had
not been successful.

The local community therefore collaborated with nearby Shinshu
University to develop F1 varieties based on local strains. The developed
varieties were jointly registered under the name of the university and the
village. Seed production and distribution plans are determined by local
farmers’ groups. Many farmers in them grow the F1 seeds for commer-
cial ends, as well as the indigenous varieties for their own use (Nemoto,
2012). In Seinaiji village, the community proactively engaged in the
development of F1 varieties for the purpose of promoting local agricul-
ture. The F1 varieties bred from local genetic resources can be seen as
communally owned new varieties. I see this case as an elaboration of local
seed commons practice. The development and registration of F1 varieties
based on native varieties can happen not solely as a corporate, private act
of enclosure; it can, alternatively, become an endeavour of local commons.

In the case of the Seinaiji Akane turnip, we can also see a local seed
commons that has skillfully utilized the plant variety protection scheme
based on the PVPSA. However, in 2020, under the influence of the civic
seed movement, comments that protested strengthening the protection
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of breeders’ rights through the revision of the PVPSA temporarily went
viral on some social networking sites (see Box 12.1).

Box 12.1: A Strategic Approach to Constructive Arguments for Seed
Commons
In April 2020, the Japanese actress posted on Twitter that Japanese farmers
will be in trouble if the PVPSA is revised to ban self-seeding (Miyahara &
Tokubo, 2020). It was the first instance of a celebrity taking up the issue
of seeds on social media.

Her post, which warned against the commercialization of seeds, went
viral, but her statement was controversial. Her opinion was largely based
on the notion of confrontation between big business and small farmers;
but the revision in question aimed to protect breeders’ rights, and small
farmers who grow new varieties can benefit from it. There was an
immediate, mixed reaction to her post.

This is an interesting example of pitfalls in the discourse on seeds.
Discussion must be open to the public, but public learning on seeds is
equally important. There should be a place for repeated discussion and
learning, as the scholar Kazuko Tsurumi described: a non-confrontational
integrative approach for protesting against governmental and/or corporate
power (see also Box 3.1), not just a passing burst of protest.
Reference: Miyahara K., & Tokubo I. (2020, May 21). LDP lawmaker
suggests divisive bill to revise Japan plant protection law will be deferred.
Mainichi Daily News. https://mainichi.jp/english/articles/20200521/
p2a/00m/0fp/021000c.

12.5 Envisioning a Future of Seed “Commoning”
That private enclosure is a risk now that the MCSA is revoked is not
an unrealistic concern; it may well occur. However, the needed coun-
termeasure is the establishment of seed commons, not a reliance on the
conventional public seed system. Seeds as a commons is not an ideal-
ist’s fantasy. As mentioned in this and other chapters in this book, several
different patterns of time-tested seed commons exist throughout Japan.

Recently, a turn to the commons as a social act rather than an analytical
tool in academia has been gaining attention (Bollier & Helfrich, 2013;
Bollier & Helfrich, 2015; De Angelis, 2019; Euler, 2018). The verbal
form of commoning is used in this context to mean regarding certain

https://mainichi.jp/english/articles/20200521/p2a/00m/0fp/021000c
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goods or services actively as commons, and to manage them in a demo-
cratic, care-based manner (care here signifying daily action “performed by
human beings for their welfare and for the welfare for their community”
[D’Alisa et al., 2014]). With seed commoning, the care of seeds is not
separated from farmers’ everyday lifestyle; it is instead embedded within
their life and culture, as are attendant skills and knowledge. Eventually,
commoning is expected to provide the foundation for a new socioeco-
nomic system aimed at fostering a sustainable future (Vivero-Pol et al.,
2018). Commoning-based socioeconomic structures could emerge from
integrating the division between producers and consumers (Varvarousis &
Kallis, 2017).

Examples of seed commons in Japan also show that seed producers
can be seed users, or that the two groups can be very closely linked. For
major crop seeds, reintegrating the division between producers and users
may be a starting point for seed commoning. Furthermore, participation
is necessary—not only among citizens but also various actors in the seed
sector. The civil sector should not only involve in international debates
but should also learn about actual practices and struggles on the ground.
And the seed sector should be open to civil society. Open communication
and mutual understanding between the civil and seed sectors will form a
basis for seed commoning in Japan as well as other countries.
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CHAPTER 13

Agroecology, Sovereignty
and the Endogenous Development
Perspective in Seed Governance

and Management

Yoshiaki Nishikawa

Abstract Food sovereignty is a useful concept for researchers, officials
and activists eager to understand on-the-ground realities in the context of
seed governance. For the Indigenous, peasant and small farmers immersed
in those realities, however, it can seem abstract, prescriptive and politi-
cised. In this analysis of the broader debate, Yoshiaki Nishikawa suggests
that the Japanese sociologist Kazuko Tsurumi’s endogenous develop-
ment theory offers a perspective applicable to myriad seed-sovereignty
approaches. That perspective puts farmers’ work experience and cultural
values first, recognises and supports a genuinely inclusive seed commons
and infuses an understanding of rural realities and spontaneous prac-
tices into the study and practice of agroecology. Tsurumi emphasised
that transformation is never complete: traditional customs and approaches
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coexist with modern introductions. Thus, the heterogeneous nature of
those who manage seeds, and of the resources themselves, needs to
be grasped by scientists and policymakers in this arena. As Nishikawa
concludes, it is local decisions, not external ideologies, that must come
first in guiding analyses on building better seed management systems.

Keywords Colonization · Endogenous development · Kazuko
Tsurumi · Self determination · Spontaneous practice

13.1 Introduction

In many studies on seed governance, debates hinge on a certain set of
polarities: traditional vs. modern, subsistence vs. commercial or local vs.
global, for instance. Recently, rights-based approaches to seed governance
have emerged as a key area of discussion.

A rights-based approach views human rights and democracy as
universal values. It is a powerful way of advocating the value of seed
sovereignty for a more sustainable society. Yet it can be a double-
edged sword. From the perspective of governance and management,
such labelling may override the important values seeds carry for Indige-
nous and lay people, arising from their commitment to and care of
this vital resource based on their own systems and practices. There is
plenty of active research on sustainable methods of procuring seeds,
especially within political economy and political ecology, with the aim
of highlighting the pivotal role of seeds in agroecology (Levidow
et al., 2014; Pimbert, 2018a, 2018b; Rosset & Altieri, 2017, also see
Chapter 1).

Concepts of food sovereignty and agroecology can be a powerful lens
on how interested parties in local contexts can—through commitment,
care and adaptive behaviour—foster resilience in seed governance (see also
Chapter 3). Food sovereignty can also be a useful tool for third parties
(such as researchers, government officials and civil society activists) who
need to understand and discuss the activities of those directly involved in
seed governance. However, globally, there are many communities where
people cherish their own ways of maintaining seed systems that are quite
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outside Western notions of sovereignty, as described in Chapters 4, 5, and
6. As many Indigenous and peasant movements seeking autonomy advo-
cate, sovereignty needs to be seen from the perspectives of those involved,
not those of outsiders (Chambers, 2005; Nishikawa & Hamaguchi, 2018;
Scoones, 2015).

13.2 Agroecological Framing

of Seed Governance Debates

As agricultural modernisation has advanced, seeds have become objects
with economic value, serving as counters in market transactions. Yet at
the same time, there has been a gradual rise in global awareness of how
farmers contribute to crop diversity.

The unsustainable nature of today’s resource-consuming and envi-
ronmentally destructive food and agriculture systems has been widely
recognised. Amid growing interest in establishing sustainable alterna-
tives, agroecology as a concept and field has drawn much attention.
The Food and Agriculture Organization of the United Nations (FAO)
described ten components as conditions of agroecology: diversity, co-
creation and sharing of knowledge, synergies, efficiency to reduce external
input, recycling, resilience, human and social values, cultural and food
traditions, responsible governance, and a circular and solidarity economy.
The organisation notes that the introduction of agroecology is trans-
forming the current system, and also has an affinity with farmer-centred
approaches (FAO, 2018). Meanwhile, Peter Rosset and Miguel Altieri
(2017), leading advocates of agroecology, view the practice and field as
integrating science, agricultural practice and social movements (also see
Fig. 13.1).

Colin Anderson and colleagues (2020) identified six ‘domains of
transformation’, or interfaces between the existing food system and agroe-
cological potential: access to natural ecosystems, knowledge and culture,
systems of exchange, networks, equity and discourse. They go on to
describe conditions in each domain that enable or disable the transition
to agroecology as a way of evaluating existing policies, institutions and
practices. Cross-sections of these domains and different spatial scales—
from household to community, territory, national and international—are
proposed as important places for this transformation and the uptake
of agroecology as a science, practice and social movement. Anderson
and his coauthors conclude that the more different domains overlap,
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Fig. 13.1 Transformation of seed governance and management; a concept
flow (by Author based on Ikegami (2019), Nishikawa (2019))

the greater the potential for durable, pervasive and deep agroecological
transformation.

13.3 Putting Farmers First in Seed

Governance and Management

To enrich debates on agroecologically based seed systems, I propose
endogenous development theory as a way of describing practices aimed at
resilience in Asia and elsewhere (see Chapter 3). The Japanese sociologist
Kazuko Tsurumi advocated the endogenous development perspective as
key to finding self-determined ways of resource management and develop-
ment in specific localities, particularly in places touched by environmental
disasters such as Minamata, where mercury poisoning from industrial
sources led to widespread disease (Tsurumi, 1996; Box 3.1). This perspec-
tive, derived from biological concepts of symbiosis, is applicable to a
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spectrum of approaches to seed sovereignty, such as those seen in this
book.

To understand the realities of local people and the rationales behind
their processes of knowing and decision making, outsiders need to culti-
vate a particular outlook: to see not only explicitly observable actions
and institutions, but also the process and context behind them (Pimbert
2018b). For instance, Masayoshi Shigeta (1994), over years of research
in Ethiopia on the concerns and independence of local farmers, offers
perspectives for understanding African agriculture. Before the 1970s, so-
called traditional agriculture in Africa, especially mixed cropping, was
perceived by Western scholars and development workers as unproduc-
tive and inefficient in terms of resource management. Over time, Western
observers and theorists gradually realised that such traditional cultivation
methods are scientifically sound, as they make effective use of soils and
water, help in pest control and contribute to a fair distribution of labour.

Such a shift in perception may be seen as progress, at least in its reeval-
uation of farmers in Africa. But it is really a cautionary tale in how basing
judgement on Western ideas of efficient use of resources (for example)
can override the unique experiential wisdom of small farmers. It is neces-
sary to understand the knowledge and ways of knowing that people living
in a specific locality have evolved (Sota, 2000; and see Box 13.1).

Box 13.1: Garden Fruit Trees in Japan: Unpaid Labour, Local Values
and Maintenance of Diversity
A number of farmers in rural areas of Nagano and Yamagata Prefec-
tures have kept fruit trees in their gardens for many years. The particular
municipalities the author visited are famous for their innovative agriculture
for small-scale commercial production. Although little economic bene-
fits accrue from these garden orchards, they continue to cultivate them,
primarily to provide fruit for family consumption. Typically, they grow
persimmon, chestnuts, akebi (chocolate vine), silverberry, plums and pears.
Surplus crops are used as gifts exchanged among community residents,
especially women.

The cultivation tends to be ‘relaxed’ and low maintenance, with the
work limited to pruning and disinfecting. Despite this, the household
heads involved in the practice explicitly recognise the value of their trees
as an important ancestral legacy.
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Although all five family heads the author visited appeared not to
have strong feelings about uses for the fruits, their wives have continued
processing them and preserving the ‘taste of family’. While buying agri-
cultural products has become a norm even for farmers, home-processed
foods are felt to have a desirable, non-standardised taste.

By maintaining garden orchards, farmers, both household heads and
their wives, enjoy non-paid work for ‘relaxed care’ and ‘home process-
ing’. These local spontaneous behaviours, based on their own values and
persisting free of external oversight, are prime examples of endogenous
development to maintain crop diversity in local areas.
Source: Owada, H. (2019). Nouka no niwaki kaju no riyou ni miru
seizon seikatsuteki na kachi ni kansuru ichi kousatsu [A study on
the survival and lifestyle values of farmers’ use of fruit trees: From
the viewpoint of vernacular and conviviality] Kyosei Studies, 13(1),
98–118.

Agriculture and rural development are applied knowledge, and scien-
tific universalism alone cannot solve or describe their complexities.
Farmers’ behaviours and decisions depend on local and cultural iden-
tities established over time, and based on socioeconomic and political
conditions as well as national development policies (Chambers, 2005).
Bhutan is a case in point (see Chapter 11). The experience of that nation
shows the necessity of a triple approach mingling knowledge of natural
science, specific cultural values, and inclusive collaboration in deciding
the development strategy of the country.

It is thus key for researchers to understand the seed system from a
comprehensive range of viewpoints. If such a deductive flow exists, from
the field to the realms of research and policy, agroecology can gain ground
in many different societies (Yamane & Ito, 2019).

13.4 The Seed Commons

and Endogenous Development

Tsurumi clearly distinguished between ‘bottom-up’ and ‘top-down’
endogenous development (Tsurumi, 1996). In her view, endogenous
development should be a social movement in which local residents act
or even protest against the central or local governments that promote
modernisation policies. However, in many cases, endogenous develop-
ment can be part of policy, in that central or local governments intend
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to incorporate into their policies the regional development promoted by
local residents who utilise the ecosystem and traditional culture of their
community. When concepts to do with agroecology and food sovereignty
are imposed on local communities without their consent, the identity and
dignity of local stakeholders are eroded.

To avoid this new form of colonisation masquerading as agroecology,
many examples gathered in this book offer insights into how to foster
diversity and inclusion. They show that diversity can be encouraged in
technologies (the integration of hybrid varieties in Bhutan, Chapter 11);
networking (cases from Myanmar, Chapter 6; and East Asia, Chapter 7);
organisations (small-scale seed companies with family-oriented aspects in
Japan, Chapter 10); and strategies (evolutionary breeding, Chapter 8; and
seed savers in Japan, Chapter 5).

Individual cases and contexts reveal the overlap between agroecology
and endogenous development. Both of these practices also stress the
relationship between the environment and the human, and among the
environment, science and technology. But there are differences between
the two. Endogenous development does not aim to transform the
system and the balance of power, which Tsurumi describes as a non-
confrontational integrative approach (see Box 3.1). The agroecological
aim, meanwhile, is to transform the system through politics as a univer-
sally applicable approach, while upholding the imperative to keep within
planetary limits.

Shuji Hisano (2017), a researcher and advocate of rights to food, anal-
yses international research trends in the concept of food sovereignty. His
work indicates that while food security as a concept is related to norma-
tive purpose (a result to be achieved), food sovereignty is related to
normative process (paths to be taken or methods to be adopted). An
international framework based on rights brings the concept of process
into the interpretation of food sovereignty, along with the understanding
that agricultural activities are an ongoing reality separate from political
economy. Such a framework has the potential to connect agricultural
realities with international debates.

Seeds, as biological resources and crop genetic resources, were orig-
inally regarded as the common heritage of humankind, well maintained
under a diversity of management systems and practices for the commons
in specific places. As globalisation and industrialisation have taken hold,
commercial control over these resources has grown, to the point where
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many who are reliant on seeds for livelihoods, identity and tradition have
lost the capacity to maintain them sustainably.

As argued in Chapter 12, this situation calls for a re-commoning of
seeds. The multifaceted nature of seeds needs to be recognised as a
global and local commons, in which the concepts and practices discussed
in this section have key roles. The endogenous development perspec-
tive can foster the independent, spontaneous development of different
management institutions managing local commons, such as the agricul-
tural brokerage guild Poe Yon in Myanmar (Chapter 6), artisanal bakeries
in Scotland (Chapter 9) and local seed companies in Japan (Chapter 10).
And the concepts and practices of agroecology and food sovereignty can
connect these institutions to form global commons, thus transforming an
unsustainable seed system to a sustainable one.

13.5 Integrating Agroecology and Food

Sovereignty into Seed Governance

and Rural Development Realities

Some researchers have established a distinction between agroecology as
farming, and as a conceptual framework (Martínez-Torres & Rosset,
2014; Rosset & Martínez-Torres, 2012). They see agroecology as stim-
ulating discourse that in turn inspires people to transform their farming
and food systems into sustainable models. By contrast, endogenous devel-
opment theory asserts that transformative shifts are never complete:
customs, languages, and consciousness persist from era to era, and tradi-
tional systems and modern systems co-exist like ‘uneven rows of icicles
hanging down from the remote past to the present’ (Tsurumi, 1975).

The idea that agriculture is life-nurturing, and that crops and seeds
are entities interdependent with humans, prevails in many cultures and
regions. Humans care for and nourish crops and are in turn nourished
by them. In some sense, crops and humans become mutually caring part-
ners, as described by the agronomist and smallholder farmer Yutaka Une
(2018). If we adhere solely to a political, rights-based approach, where
seeds are seen as controllable resources, there is a danger of yielding to
neoliberal concepts of seeds’ value and relying primarily on modern agro-
biology rather than Indigenous knowledge and ways of knowing. We need
to look beyond rights as prescriptive and see the practical management of
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seeds as a process with diverse actors involved, to realise a sustainable
society and spark constructive debate.

People whose livelihoods centre on crop diversity procure seeds in
truly diverse ways. They do not depend on notions of agroecology and
food sovereignty—ready-made ideas brought in from outside. They only
want to seek the freedom of self-determination in choosing what to grow
and what to eat under the given natural, social, economic and political
conditions of their locales. We, as researchers promoting agroecology and
food sovereignty, should cherish these spontaneous practices as people’s
own endogenous ways of exercising normative process—pathways for
achieving food sovereignty (see Fig. 13.1).

This book describes the efforts of various actors who manage seeds
in diverse natural, social, economic and political contexts, many beset by
constraints beyond their control. The heterogeneity of both actors and
resources, which are key to the contexts of resource management, need
to be recognised by researchers and policymakers (Louafi & Manzella,
2018). From the endogenous development perspective, we need to be
careful not to simply apply evaluation criteria set by outsiders in defining
what is or is not agroecological and/or endogenous, as discussed in
Chapter 3. It is clear that decisions made by locals and communi-
ties, not ideologies developed by external interests and actors, are the
starting points for analyses of how to build better seed governance and
management systems.
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