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Preface

Organic Farming–A Role Model for Productive
and Ecologically-Sustainable Farming Systems
Europe has been the pacesetter for organic farming for 40 years. The fact that between 10 and 20 % of the farms and the agricultural land area have become certified organic in a few leading countries has attracted the attention of the scientific
community and of policy makers. Scientific studies on public goods delivered by
organic farms have become more numerous and encompass topical aspects such
as soil fertility building, carbon sequestration, biodiversity at the plant, animal,
and microorganism levels, and eutrophication of semi-natural and natural ecosystems, etc. Support schemes for farmers have compensated for the delivery of public goods.
The steady economic growth of the global organic food market has further fueled
the public interest in organic agriculture. Is it a viable strategy that reduces the
trade-offs between food and feed production on the one hand, while maintaining the
regulating and supporting ecosystem services and landscape quality on the other?
“Yes, but…” is the most often heard answer. “Yes” for the fact that organic farms
are likely to reduce detrimental impacts on the environment and to maintain the
quality of ecosystems. “But” because crop and livestock yields are, on average,
less on organic farms. Without any changes to the wasteful way in which society
handles, uses, and consumes food, a large-scale transformation of high-yielding
farmland to organic cultivation might accelerate deforestation and (re)cultivation of
ecologically-sensitive land.
The state-of-the art of scientific data on productivity is divergent and controversial. While the crop productivity of organic farms appears to be 0.7–0.8 of that of intensive farms in temperate zones, the yield ratio in marginal regions of Africa where
subsistence farming is still widely spread, has been found to be in favour of organic
farms Hence, in resource- and income-poor countries, organic farming seems to offer an appropriate and low-cost way to increase productivity and to improve farm
livelihood.
Despite its success in Europe and for specific cash crops on the world market,
organic farming is still a niche, with only 1 % of agricultural land under organic
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cultivation worldwide. Organic agriculture is challenged to unlock its potential: both
as a role model and a real pathway to sustainability in agriculture and food systems.
As a farming system, it is knowledge-intensive and resistant to overspecialisation.
This is a challenge for scientists, farm advisors and farmers, and needs to be addressed by improving education and by enabling participation and inter-disciplinary
research.
The concept of eco-functional intensification goes far beyond the restrictive
use of fertilisers and pesticides. It requires a fundamental redesign of farms and
fields, and entails more co-operation within the organic sector. Accordingly, livestock needs to be integrated into the nutrient and organic matter circuits in order
to improve the robustness and resilience of both crops and animals, with the selection of well-adapted varieties and breeds. Finally, development pathways in organic
agriculture also challenge agricultural sciences. While the basic principles of organic agriculture are persuasive and dynamic agroecological approaches, existing
standards for the certification of farms and foods have become outdated. Creative
research work and out-of-the-box thinking are needed to unleash social, ecological,
and technological innovation in organic agriculture.
This book gives an outstanding analysis of what has been achieved, as well as an
insight into what the future avenues for organic farming will be.
Director
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Agriculture (FiBL)
Switzerland
Professor of Research
Management, University
of Kassel-Witzenhausen
Germany
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Chapter 1

Organic Food and Farming as a Prototype
for Sustainable Agricultures
Stéphane Bellon and Servane Penvern

Abstract Many agricultural models claim to serve as a foundation towards sustainability. This introductory chapter examines how research results in organic food
and farming (OF&F) may contribute to meaningful innovations and transitions for
sustainable agricultures. To support this, we refer to three different interpretations
of the concept of prototype. Each of them is developed in the three sections of the
book. First, prototype theory is used as a mode of graded categorisation in cognitive
sciences where categories are relative and boundaries may be fuzzy, making it possible to confront OF&F to other agricultures. The first section addresses production,
protection and agro-ecological processes with the aim of increasing self-sufficiency.
It addresses the validity domain of research findings for other agricultures. The second interpretation of OF&F as a prototype refers to its ability to outperform existing
agricultures. This could also serve as a basis for outcome-based OF&F, which is
currently mean-based. Three main challenges are developed in the second section:
environmental issues, animal welfare and the quality of organic products. The third
interpretation refers to OF&F development pathways. OF&F internal dynamics can
be seen as enabling transformations. The third section combines two implications:
renewal of an organic framework open to other stakeholders and identification of
transition pathways for OF&F systems, including the territorial level. The prototype
concept is useful for tackling the multiple challenges of the dynamic relationships
of OF&F with other forms of agriculture. If OF&F is more than a niche, shifting
from a prototype to a generalisable model still remains an issue.
Keywords Alternative agricultural model · Innovation · Redesign · Transition ·
Prototyping · Performance · Development pathways · Research
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1.1 Introduction
Many agricultural models claim to serve as a foundation towards sustainability
(Koohafkan et al. 2011). Organic food and farming (OF&F) is one of these candidate models, and probably the most acknowledged worldwide. It is recognised in
the scientific and political arenas (McIntyre et al. 2009; National Research Council
2010), as well as by society as a whole. In spite of the limited share it occupies on
the global food market, everybody has an opinion about OF&F practices or can
identify its products. The legitimacy of OF&F is also due to its history and evolution in terms of practices, principles and regulations (Besson 2009; Francis 2009;
Kristiansen et al. 2006; Lockeretz 2007). Several books and many articles about
OF&F are published every year in various languages. They concern OF&F’s ability
to address agricultural and societal challenges: how to feed humanity, how to alleviate the impacts of climate change, how to enhance ecosystem services, etc. As
the number of outcomes expected from agriculture multiplies, we are increasingly
aware that there is no ready-made solution to address complex issues. Moreover,
it is expected that research will contribute to the design of such solutions, together
with stakeholders who have created and implemented promising initiatives and
transition pathways. Among the possible solutions to be explored, we can mention
the shift from intensive or high external-input agricultural systems to “knowledge
intensive” or “ecologically intensive” agricultures.
In this book, our purpose is to identify to what extent and under what conditions
research results in OF&F may contribute to meaningful innovations and transitions
for sustainable agriculture. Its ambition is to present and critically review major biotechnical and socio-economic aspects of organic agriculture that can also be relevant to other agricultures. In this perspective, French scientists who contributed to a
national organic congress, DinABio1, were identified as potential authors, together
with scientists from other countries and continents. These research scientists from
Europe, North America and Australasia have all made important contributions and
are all still active in organic research projects. They represent a wide range of scientific disciplines and use most of the available research methods. Subsequently, the
topics addressed in this book combine different cultures and realities of organics.
OF&F is considered as a prototype both in its own dynamics and in its relationships with other forms of agriculture. Beyond the abandonment of chemical
fertilisers and pesticides, OF&F is studied on the basis of its own acquisitions
and diversity: process-based more than product-based; reconnecting agriculture
with its ecological origins; broader than the traditional focus on soil fertility and
dynamics in that its rules and practices are constantly evolving; and building on
the combination of modern science and farmers’ own experiences, references and
The first DinABio congress took place in May 2008 at the INRA Centre of Montpellier (SupAgro). The proceedings were published in the online journal “Innovations Agronomiques” (available at: http://www6.inra.fr/ciag/Revue/Volume-4-Janvier-2009). The second congress took place
on the 13–14th of November 2013 in Tours (France). Proceedings available at: http://www6.inra.
fr/ciag/Revue/Volume-32-Novembre-2013.
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knowledge of organic terrain. OF&F is also related and sometimes overlaps with
other agricultural regimes (e.g., Ollivier and Bellon 2013). Such relationships are
a premise of this book. Reference to OF&F as a prototype was introduced in the
first French action plan for OF&F development (1998–2003) by its coordinator
(Riquois 1999). His main argument was that due to its principles and strong constraints, OF&F is a laboratory for the development of sustainable agriculture and
food production. Without chemical crutches or safety nets, organic farmers must
imagine alternative methods that can be relevant to other situations. This position
puts stress on the modernity of organic agriculture, while strongly reconnecting it
with other forms of agriculture instead of relegating it to a ghetto or a niche. The
concept referred to in this book is also shared in McIntyre et al. (2009) and Halberg
and Muller (2013), who both focus on the contribution of organic agriculture to
sustainability.
In the first section of this introductory chapter, we incorporate the concept of
prototype and expand it in three directions. Each of them is then developed in three
subsequent sections, briefly presenting a group of chapters that support a specific
facet of the prototype.

1.2 Three Facets of the Concept of Prototype
The concept of prototype frames to what extent OF&F is a good representative
of sustainable agricultures. Prototype theory is a mode of graded categorisation in
cognitive science that stresses the fact that category membership is not homogenous
and that some members are better representatives of a category than others (Qi
et al. 2006; Rosch and Mervis 1975). Whereas the apple is a good representative
of fruits, the penguin is not the best one for birds. However, every categorisation is
relative, and boundaries are sometimes fuzzy between production models. A given
farming situation can thus also be characterised in terms of distance between several
categories of agricultural regimes. For example, OF&F and agroecology share some
commonalities in their principles and practices (Bellon et al. 2011a). Both OF&F
and low-input farming have been addressed jointly in research projects (e.g., Quality Low Input Food project: http://www.qlif.org/). Analogies can be made with the
way the concept of prototype is used in the industrial sector, e.g., in car design. As
an example, safety belts and other equipment such as ABS were tested and used in
racing cars—where constraints are high—before being commonly used in all cars.
There is, however, a difference between designing a solar-powered car and working
on reducing fuel consumption on a car engine to minimise the use of non-renewable
resources. The same comparison can be applied to agriculture, with its biotechnical
and ecological processes. This is a first interpretation of prototype.
The second interpretation of OF&F as a prototype refers to its ability to achieve a
set of performances. For example, increasing productivity or closing yield yaps can
be done at the expense of closing nutrient cycles and achieving a health-enhancing
food system. According to various authors (Azadi et al. 2011; Dima and Odero
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1997; Lampkin et al. 2006; Leifeld 2012; Lockie et al. 2006), OF&F appears as a
promising and innovative means of tackling the challenges facing agriculture and
food production with respect to sustainability (climate change, food security and
safety, biodiversity and enhancement of ecosystem services, endogenous rural development). Its outcomes in terms of environmental stewardship are also acknowledged. There is nevertheless a disagreement on the exact nature of the relationships
between OF&F and sustainable agriculture (Bergström et al. 2008; Leifeld 2012;
Rigby and Cáceres 2001). Hence, OF&F is either advocated or questioned, like
two sides of the same coin. In the search for more sustainable agricultures, several
issues must be addressed in parallel. For example, combining food security and
environmental preservation can be tackled at the expense of social justice for farm
workers. Alternative agricultural models will have to combine a wider range of
performances. Given the uncertainties of future developments, previous concepts
that guided research—such as stability, income maximisation, technical fine-tuning
and biological optimisation—need to be balanced with system properties—such as
adaptability, resilience and flexibility. Maintaining or strengthening such properties
will also orient and determine both system performances and the criteria to evaluate them. The issue of assessing and combining OF&F multiple performances is
still pending. Such debates are an important premise of this book. Although there is
probably no definite answer, readers will find elements based on research findings
from scholars involved in OF&F research, acquainted with the history and reality
of the organic movements.
The third perspective of prototyping refers to OF&F development pathways.
OF&F internal dynamics and diversity can be approached as enabling transitions
or transformations. This is closely linked to the idea of sustainable agriculture considered as a programme, not as a steady state. Organic agriculture is also involved
in a progress loop (Rahmann et al. 2009). However, there are no steps or linear
timelines in transitions. Subsequently, the Efficiency-Substitution-Redesign (ESR)
model presented by key authors in agroecology (Gliessman 2010; Hill 1985; Rosset and Altieri 1997) as levels of conversion to sustainable agriculture in a stepwise
process reflects neither the complexity of farmers’ trajectories nor the dynamics of
the organic sector. Interestingly, Gliessman (2007) refers to a fourth level of agroecological transitions that enables “a more direct connection between those who
grow the food and those who consume it, with a goal of re-establishing a culture of
sustainability that takes into account the interactions between all the components
of the food system”. This specific link with the food system is an integral part of
OF&F premises and is treated in the third section of this book.
These three facets of prototype are in fact interrelated, in as much as production
processes are also valuated within the scope of expected new performances such
as OF&F ecosystem services (Sandhu et al. 2010), whether separately or in combination, as a potential development pathway (Fleury 2011). Beyond the classical
version of sustainability as a “3-legged stool” based on people, planet and profit,
we also suggest that these three other “P”s are relevant in OF&F achievements and
challenges: processes, performances and pathways. They are addressed as a series
of integrated chapters in the three sections of this book.

