N

N

Conversion to organic farming: a multidimensional
research object at the crossroads of agricultural and
social sciences. A review

Claire Lamine, Stephane Bellon

» To cite this version:

Claire Lamine, Stephane Bellon. Conversion to organic farming: a multidimensional research object at
the crossroads of agricultural and social sciences. A review. Agronomy for Sustainable Development,
2009, 29 (1), pp.97-112. 10.1051/agro:2008007 . hal-02666806

HAL Id: hal-02666806
https://hal.inrae.fr /hal-02666806
Submitted on 31 May 2020

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est

archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.

Copyright


https://hal.inrae.fr/hal-02666806
https://hal.archives-ouvertes.fr

Agron. Sustain. Dev. 28 (2008)
© INRA, EDP Sciences, 2008
DOI: 10.1051/agro:2008007

Available online at:
www.agronomy-journal.org

Review article

Conversion to organic farming: a multidimensional research object at
the crossroads of agricultural and social sciences. A review

Claire LAMINE!, Stéphane BELLON?

I INRA, UAR Eco—lnnov, BP 01, 78850 Thiverval-Grignon, France
2INRA, UR 767 Ecodéveloppement, Site Agroparc, 84914 Avignon Cedex 9, France

(Accepted 7 January 2008)

Abstract — Literature on the conversion from intensive to organic farming is scarce. However, both the conversion of farmers to organic farming
and of consumers to organic food are the driving forces for the development of the organic sector. In this review, we combine agricultural and
social scientists’ viewpoints for a critical appraisal of literature on conversion to organic food and farming. First, a brief historical retrospective
enables us to refer the scientific production to the institutional and economic context over the past decades. Secondly, we review the methods
used to analyse conversion in agricultural and social sciences, and show that emphasis is most often laid upon the effects of conversion and
the motivations to convert, on the basis of comparative approaches with so-called conventional agriculture. Therefore, the literature minimises
the importance of transitional aspects and trajectories, and rarely approaches conversion as a longer process than its legal duration and from a
wider point of view. Thirdly, we examine the paradigms of input efficiency and system redesign, which frame discussions about transitions in
agriculture, beyond organics, and therefore helps shed light on sustainability issues. We suggest that analysing conversion and more generally
transitions in agriculture as multidimensional issues, involving both production and social practices, entails interdisciplinary approaches and

the redefinition of some central research topics.

organic food and farming / conversion / transition / conventionalisation thesis / interdisciplinarity / redesign

1. INTRODUCTION AND SHORT
RETROSPECTIVE

Conversion to organic production is most often defined
through regulations. It involves a given time span as well as
specific constraints and procedures, whereby organic princi-
ples must be applied to parcels and animals for two or three
years. For farmers though, conversion does not restrict itself
to this period and these technical procedures codified by reg-
ulations, but entails transformations which transcend this le-
gal period and definition. These transformations also go be-
yond the technical level and concern farmers’ conceptions,
values and inscription in social networks. Therefore, the first
objective of this literature review focused on the English- and
French-speaking worlds is to show how agronomy and soci-
ology have dealt with the issue of conversion, to present the
approaches and methods used in each field, to enhance more
extensive approaches and to capture the different versions of
organic farming in practice, in opposition to a sometimes ho-
mogenising vision of organics. For this latter reason, we will
refer to organics when we need to encompass organic farming

and organic consumption in their diversity. Beyond organics
itself, our second objective is to assess conversion to organic
farming as a more general transition model towards more sus-
tainable agriculture and to point out relevant approaches and
needs for further research.

Firstly, a short historical retrospective of both agronomi-
cal and sociological literature during the last three decades,
that is, a generation of organic farmers and consumers, is sug-
gested. Secondly, we present the methodological approaches
of conversion developed both in agronomy and in sociology,
and find that conversion is mainly analysed in terms of ef-
fects and motivations, at the expense of more comprehensive
approaches. Finally, we show how some recent studies on or-
ganics, mainly centred on questions of conventionalisation and
paradigm changes, enrich the debates on the different forms of
sustainable agriculture and enhance the need for more com-
prehensive and interdisciplinary approaches.

Conversion, both of a given farmer or on a larger scale,
must be related to the general dynamics of organic farm-
ing. Converting to organic farming in the 1970s, when there
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was no label, is completely different from converting in the
XXIth century. The process of “institutionalisation” of organic
farming started very progressively from the 1960s and lead
to a relative regulatory harmonisation on a European scale
with the 2092/91 regulation, despite the national specifici-
ties due to the national policies to support organic farming
(Lampkin and Stolze, 2006) or to the organisation of spe-
cific professional and associative structures, as acknowledged
for the USA (Vos, 2000), the UK (Reed, 2001), Belgium and
Denmark (Lynggaard, 2001) or France (Piriou, 2002).

How does the literature reflect this evolution of organics?
The founding fathers of organic farming published their work
from the 1920s (R. Steiner’s Spiritual Foundations for the Re-
newal of Agriculture dates back to 1924) to the 1940s (An
Agricultural Testament by A. Howard is from 1940) (Besson,
2007). Then there was a gap in publications until the 1970s,
where most of the research work in organics was carried out by
private institutions. From the 1970s until today, the literature
can be organised in three main blocks: (i) pioneering studies,
mainly from the 1970s and 1980s, seeing organic farming as
an alternative model or criticising its feasibility; (ii) from the
mid-1990s on, articles analysing the specialisation of organic
production and debating its conventionalisation; and finally,
(iii) in the recent period, promising approaches which appear
to be more extensive.

In the 1970s, several pioneering studies, in agronomy as
well as in sociology, strove to describe this new fact that was
the development of organic farming on the agricultural scene.
In the field of agronomy, organic farming has been studied
through its performances (Sebillotte, 1972, 1974), leading to a
critical vision disregarding organic farming as a genuine agri-
cultural alternative. Although this vision remained relatively
dominant, other authors tried to rehabilitate organic agricul-
ture and the farmers who practised it by analysing its tech-
nical foundations and subsequent balances, i.e., organic and
mineral fertilisation, labour, assets, and liabilities (Bellon and
Tranchant, 1981; Lockeretz, 1981), by looking at it as a so-
cial and economic practice and by acknowledging its technical
and regional diversity (Cadiou et al., 1975). In this literature,
organic farming is found to be a feasible alternative to con-
ventional models (Viel, 1979; Gautronneau et al., 1981). In
the USA, in this period of questioning over the limits of so-
called modern agriculture, organic agriculture was considered
a possible model (USDA, 1980), and other qualifications and
definitions for agriculture also emerged, in particular “sustain-
able” (Harwood, 1990) and “alternative” agriculture (National
Research Council, 1989). These French and American stud-
ies favoured a holistic approach enhancing the relationships
among crop rotations, tillage methods, pest control and nutri-
ent cycling, which is part of a more general and lasting shift
in research programmes towards the use of systemic analy-
sis (Bellon et al., 1985; Norman and Malton, 2000). In the
field of sociology, several studies, in the USA and in France,
tackled organic farmers’ attitude and practices (Harris et al.,
1979; Barres et al., 1985; Le Pape and Rémy, 1988). While
later studies on conversion were mostly centred on the analy-
sis of farmers’ motivations, these pioneering studies suggested
a more extensive vision of conversion which put forward the

social and biographical factors that led farmers to convert in a
professional context that was largely reluctant.

If the study of organic farming seriously declined in the
1980s, it came back onto the scientific scene in the 1990s
when it became codified and acknowledged by laws and insti-
tutions. A bibliometric analysis built from the "ISI expanded"”
base created in 1991 shows a multiplication of publications re-
lated to organic farming between 1992 (47 publications) and
2004 (224 publications) i.e. a significantly higher increase than
literature concerning agriculture in the same database. The
journals having published more than 40 articles about organic
farming in this period are "Agriculture Ecosystems & Envi-
ronment" (71 articles), "Biological Agriculture & Horticul-
ture" (70) and "Biology and Fertility of Soils" (41), (Bonneuil,
2004). These articles deal mainly with assessments of organic
farming (the effects on biodiversity, nutrient cycles and energy
consumption) and its spatial relations to the environment (e.g.,
the role of hedges and grass strips).

Other authors describe the increasing specialisation of or-
ganic farms (Allard et al., 2001), the consequent accentuation
of technical problems such as weed control and fertilisation
management and the parallel specialisation of research, de-
velopment and extension, leading to a focus on a commod-
ity approach to organics, as for livestock (Hovi and Garcia
Trujillo, 2000; Roderick, 2004) and fruit production (Gigleux
and Garcin, 2005). Social scientists rather put the accent on
the processes of “conventionalisation”, whereby organic pro-
duction and markets are being overcome by large-scale struc-
tures and becoming more and more vertically integrated, just
like in conventional agriculture.

In recent years, more comprehensive approaches to organic
farming but also, broadly speaking, to organic food systems
have been developed. In the social sciences several authors
point out the necessity to study the links between produc-
tion and consumption, when talking about the evolution of
agro-food systems, as it is discussed within the “production-
consumption debate” (Lockie, 2002; Goodman, 2003). Bio-
logical and agricultural scientists contributed to the enlarge-
ment of this debate by suggesting an approach that, beyond a
restricted agronomic vision limited to the field or at best to the
farm, would encompass natural phenomena such as climate
change (Flessa et al., 2002) and social aspects linked to food
consumption (Gliessman, 1997; Francis et al., 2003).

This brief retrospective as well as the increasing number
of publications in agricultural journals and the richness of or-
ganic workshops in several recent rural sociology congresses
(Holt and Reed, 2006) reveal that, particularly since it be-
came framed by law, organic farming has become a scientific
subject in both agricultural and social sciences. However, de-
spite the large number of studies concerning organic farming,
and despite the diversity of approaches, conversion in itself
is not a subject of study in agronomy. Social scientists seem
to have been more prolific on this subject, even though we
will see that their analyses often stick to the classical market-
orientated/values-orientated opposition.
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Table I. Main topics and approaches identified on organic farming and environmental issues.
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Environmental topics

Approach

References

Soil quality

Physical, chemical and biological measurements

Chemical and biological properties
Soil organic carbon accumulation rates

Long-term trial (as from 1978, study of biodynamic, organic,
and conventional)

Two adjacent fields (7 years of organic certification)

Ten cropping systems and native ecosystems (LTER site)

Mider et al. (2002)

Marinari et al. (2006)
Grandy and Robertson
(2007)

Nutrient management

N leaching and balances
N balance at farm level and reduction of potential N losses
Effect of cash crops on sulphate leaching

Input-output balances for macronutrients (P, K, Mg) and
trace elements (Cd, Cu, Zn)

Modelling approaches (function and balance) at system level
Three scenarios with relative conversion in a local area
3-year trial in low-input systems

Field trials in adjacent dairy systems on experimental farm

Hansen et al. (2000)
Dalgaard et al. (2001)
Eriksen and Thorup-
Kristensen (2002)
Bengtsson et al. (2003)

Biodiversity

Activity density and diversity of carabids and staphylids
Structural and functional diversity at farm level

Species richness and abundance

Impacts on biodiversity of organic farming

Relations between weed communities, management vari-
ables and site conditions

Two field experiments over periods of 6 and 8 years during
conversion

Indicators of cropping system biodiversity on 33 farms (18
organic) in 2002

Meta-analyses based on 66 publications with paired compar-
isons between the two systems

Review of 76 comparative

studies of the two systems, across a broad range of taxa
Comparison between two weed surveys (in the 60s and late
90s)

Andersen and Eltun
(2000)

Caporali et al. (2003)
Bengtsson et al. (2005)
Hole et al. (2005)

Hyvonen (2007)

Greenhouse gas emissions

Aggregate greenhouse gas emission (CO2, CH4 and N20)

Two farming systems compared (in Germany)

Flessa et al. (2002)

Energy consumption

Energy use as an indicator of the intensity of production
processes

System modelling of energy prices based on data from farm
studies

Refsgaard et al. (1998)

Several environmental compartments

Soil properties, ecosystem biodiversity, water quality, use
on non-renewable resources

Soil organic matter, N and P leaching and balances, biodi-
versity

Strengths and risks of organic farming (soil, water, land-

Relative ranking, based on experts’ survey from 18 EU coun-
tries and international databases (300 publications)
Review, based on indicator framework and empirical studies

Literature review and case study (Martinique, FWI)

Stolze et al. (2000)
Hansen et al. (2001)

Blanchart et al. (2005)

scape diversity, water utilisation)

2. METHODS APPLIED TO ANALYSING
CONVERSION IN AGRICULTURAL
AND SOCIAL SCIENCES

The majority of studies published in agronomical journals
approach conversion in terms of its effects much more than in
terms of a dynamic process. These effects are usually anal-
ysed through two approaches. The first one uses a conven-
tional reference so as to assess possible differences among sit-
uations and to understand underlying processes. The second
approach uses intra-organic comparison without referring to
conventional agriculture. Case studies are favoured, arguing
that organic farming is site-specific. Case studies also enable
a better identification of research hypotheses according to real
farm dilemmas (Lampkin, 1986; Loes, 1990). Methods in both
approaches entail on-farm surveys and experiments in agri-
cultural stations so as to analyse the effects of conversion on
particular environmental compartments or on agronomical and
sometimes economic performances. The review of these two

types of approaches points out the necessity of long-term and
farm-scale studies and the interest of interdisciplinary studies
to take into account the internal dynamics of organic farming.

2.1. Studies comparing organic farming with other
forms of agriculture

Several studies evaluate the effect of organic farming on
various environmental compartments with balances, indicators
and models, or based on scenarios. Most of them rely on com-
parisons with conventional agriculture (Tab. I).

Studies comparing organic farming with other forms of
agriculture gave rise to numerous articles, but few of these di-
rectly deal with the conversion period. Yield differences be-
tween a reference in conventional agriculture and/or one in
integrated production are often a focus of attention. For ex-
ample, Lotter et al. observed that the economic margin of an
organic maize was better than for a conventional one in 4 out
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of 5 years, but those years were affected by drought (Lotter
et al., 2003). Above all, when compared with farms which are
poorly managed, organic agriculture will generally give better
yields, and vice versa. This raises the question of the compa-
rability and the representativity of studied situations.

Comparative studies can therefore lead to contradictory re-
sults concerning the evaluation of organic agriculture as com-
pared with other modes of production. Their assumptions and
their specific experimental conditions, as well as the gener-
alisation of their results, have been largely criticised (Elliot
and Mumford, 2002; Kirchman and Ryan, 2004; Martini et al.,
2004; Trewavas, 2004). Another limit of comparative tests is
that they do not really take into account either the interactions
between management, crop varieties and site-specific effects,
the externalities (environment, energy, health) or the systemic
properties (autonomy, resilience, stability). Organic agricul-
ture is often interpreted — in experimental conditions — through
the absence of chemical products. Moreover, conversion is re-
stricted to its legal duration. Conversely, the few experimental
studies which have taken into consideration the dynamics of
organic conversion through the construction of successive bal-
ances over longer periods of time were published in renowned
journals (Reganold et al., 2001; Mider et al., 2002). In their lit-
erature review on biodiversity, Hole et al. (2005) suggest that
there may be a time lag in the response of wildlife communi-
ties to any benefits generated by a switch from conventional
to organic farming. They also assume that those farmers who
choose to convert may be pre-disposed to environmentally-
friendly farming practices in the first place or may farm land
that has previously been managed less intensively and is there-
fore easier to convert successfully to organic. They finally ad-
vocate the need for longitudinal studies that assess the capacity
of organic conversion to reverse previous biodiversity losses
caused by intensification.

In these comparative studies, the diversity and the internal
dynamics of organic agriculture are often ignored (Sylvander
et al., 2006), as if it were a homogeneous whole, except
in the case of a few recent articles (Petersen et al., 2000;
Rasmussen et al., 2006). Recognising the diversity of situa-
tions is actually difficult for comparisons over several years.
Does the experimental comparison of several organic systems
allow a better accounting of this internal diversity and these
dynamics? Such an approach has been put in place for the
case of livestock, where two systems were compared: a grass-
land system with limited production objectives and a mixed
cropping-livestock system with higher production objectives
(Benoit et al., 2005; Coquil et al., 2006). In a similar perspec-
tive, Benoit and Veysset (2003) tested the notion of conven-
tionalisation through the application of a conventional sheep-
breeding pattern (3 lambing periods per ewe every two years)
in organic sheep meat production. This option, which aimed
at maximising the productivity, finally appeared as inadequate
due to its complex implementation, in particular with de-
pendence on external inputs, variability in performances and
lower margins of security in an accelerated sheep produc-
tion system. In short, implementing such an intensive breed-
ing pattern in organic agriculture is difficult because it intro-
duces a supplementary constraint in a system already highly

constrained. Taking the farm into consideration over time can
render this conclusion more specific, though. If farmers were
already following an intensive breeding pattern before conver-
sion, switching to organic management might be easier; how-
ever, they will not have the same ways as in conventional agri-
culture to face difficulties (Cabaret et al., 2002). If farmers
convert from a grazing-based and seasonal breeding system,
then switching is all the more difficult.

In field crop production, other ways to approach the sub-
ject are considered so as to improve the methods; for example,
through comparisons between cropping systems (Vereijken,
1997) and through the integration of the environment of com-
pared plots and farms (Marshall and Moonen, 2002). A more
radical proposal favours comprehensive studies of organic
agriculture to comparative studies which are dominantly de-
scriptive. This enables the design of subsidiary hypotheses,
and the identification of topics for further studies of underlying
biotechnical processes in order to derive more general princi-
ples (Wynen, 1996; Kristiansen, 2006). A clear identification
of the specific objectives and constraints of organic agricul-
ture — rarely formalised in research projects — could help with
rethinking organic agriculture but also other forms of agricul-
ture. We agree that it is a major stake for organic agriculture,
i.e., to construct and characterise innovations which can serve
other forms of sustainable agriculture.

2.2. Longitudinal studies specific to organic farming

These studies develop comparisons between organic farms
after their conversion, through case studies (Bellon and
Tranchant, op.cit.) or typologies (Langer, 2002). The central
subject is the effect of conversion on production and the inter-
annual variability of the yields. Several studies reveal that
yields do not always increase several years after conversion
(Stanhill, 1990; Stolze et al., 2000). This finding is controver-
sial, as results may vary according to the cropping systems and
the regions under consideration. In the mid-term, when a dif-
ferent soil functioning has been put in place, yields are some-
what higher or comparable with those obtained before switch-
ing from conventional to organic management, as shown by
Zundel and Kilcher (2007) in a bibliographical review. They
also suggest that a decrease in yields during the legal period
of conversion depends on the previous intensification level of
cropping systems. The “depressive effect” would be stronger
in formerly high-input systems.

The role of soil in conversion has been pointed out by sev-
eral authors (Liebhardt et al., 1989; MacRae et al., 1990) who
mention an "organic transition effect”. This effect would lead
to a reduction in technico-economic performances early in the
organic conversion (ecological processes being inadequate to
supply nutrients, to control pests and diseases, or to provide
essential functions previously provided by chemical inputs).
Afterwards, soil properties and biological activity would im-
prove after 3 or more years of organic management, which in
turn would give higher yields.

Martini et al. (2004) discuss this “soil-quality hypothesis”.
They compare identically managed organic systems, differing
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only in the number of years since being converted to organic
farming (less than 1 year and more than 5 years), with a 2-year
crop rotation of processing tomato and maize. No significant
differences appeared in tomato yields as related to the year
of conversion. Organic tomato yields were also superior to a
conventional reference. On the other hand, soil chemical prop-
erties (P, K, total N and total C) were superior in the plots
which had been converted for more than 5 years. Such prop-
erties might have little effect on yield once some minimum
threshold is achieved, for instance due to past practices. These
authors suggest that the increasing experience of farmers af-
ter conversion can have a determining effect, which highlights
that previous yield comparisons among years may also reflect
learning processes in organic farming. However, they point out
that the extrapolation of such results beyond specific experi-
mental conditions is risky without additional controlled com-
parisons between replicated plots.

In accordance with organic principles, crop rotations are
also particularly focused on (Bulson et al., 1996; Bertsen et al.,
2006; Papadopoulos et al., 2006). In the process of convert-
ing, indeed, soil fertility has to be built up through the effects
of preceding crops, particularly on stockless farms. Crop se-
quences influence soil fertility and nutrient cycles; they also
protect crops from risks of infestation by weeds, pests and
diseases; and they contribute to seedbed preparation. Huxham
et al. (2004) tested in specialised field crop systems the effects
of seven conversion strategies, defined by couples of preceding
crops, on a subsequent winter wheat and on two different kinds
of soils. They noticed significant yield differences in wheat
(2.8 to 5.3 t/ha) according to the strategy. Higher wheat yields
were obtained after a Red clover—Ryegrass (Lolium perenne
L.) green manure. These authors conclude on the importance
of the crop establishment phase of the first wheat crop fol-
lowing conversion, and show that preceding effects on wheat
yields are mediated by soil structure.

The evaluation of organic farming performances solely
through yields, which is the focus of most studies, is ques-
tionable, as this production mode also targets other objectives
(effects on the environment, quality of products and new re-
lations with consumers). Indeed, some authors argue that or-
ganic farming is multi-targeted and add criteria concerning
agricultural labour, product quality or environmental friend-
liness (Niggli et al., 2007).

Morover, some case studies, most often carried out on the
regional scale, deal with economic or environmental results of
conversion and adaptations after conversion of livestock farms.
The range of situations which is studied is enlarged in com-
parison with monitoring on commercial farms or experimental
stations. In this perspective, other authors suggest using meth-
ods adapted to the assessment of longer-term consequences
of conversion, such as simulation (Dabbert et Madden, 1986;
Dalgaard et al., 2001; Benoit and Veysset, 2003) or modelling
(Rosegrant et al., 2006).

2.3. The necessity of long-term and farm-scale studies
to analyse the dynamics of conversion

The notion of stability, which is an underlying concept

in agronomical studies that compare organic and conven-

tional systems, does not suit the analysis of conversion. Such
studies rely on a Cartesian scientific paradigm which re-
duces the factors of variation in the environment and circum-
scribes the subject to a controllable system, whereas conver-
sion, on the contrary, enhances natural regulation processes
and an evolutionary relationship to techniques.

When conversion is studied in itself rather than through its
effects, its time span is formal and fixed, whereas its dura-
tion actually depends on specific situations, and its term is not
a given. Therefore, the transitional dynamics are neglected.
To take them into account, the construction of new balances
should be described, with the identification of new combina-
tions of productions in space and over time, of subsequent
states in the field and its environment (Sjursen, 2001), and of
techniques to manage or master pests and diseases (Zehnder
et al., 2007); all consistent with a revision of agronomical and
economic performances.

For example, based on comprehensive studies of 29 con-
verting farmers, Bonnaud et al. (2000) identify three types of
trajectories: (i) reinforcement of a farm transformation which
was already undertaken, with environmentally-friendly and
close-to-organic practices; (ii) direct conversion to organic
farming, often with strategies of direct marketing; and (iii)
branching out towards a new orientation, whether breaking
with past practices and experiencing alternative management
methods into new networks, or searching for new combina-
tions of farm activities. The first type can be considered as an
organic agriculture ““ by default ”” and does not really imply a
profound change of mind. It represents probably a larger po-
tential base for the development of organic farming than the
two other types, but supposes that producers and advisers take
seriously the principles of organic farming and really apply
them for the further evolution of the converted farms.

From a methodological point of view, farm or field pluri-
annual monitoring and modelling can contribute to this objec-
tive. However, monitoring is costly and not always achieved
in this perspective. The reference to a situation preceding the
conversion relies more often on a reconstitution than on the
analysis of collected data, except in the few cases where mon-
itoring had been started before a conversion that was actually
not anticipated. Modelling can also be useful to simulate po-
tential farm evolutions and changes in scales.

Besides the importance of long-term studies, the scale on
which these studies are carried out is also fundamental. The
farm scale is considered as relevant in most research work
(MacRae et al., 1990) and in European regulations (EEC
2092/91). In the new regulation adopted (EEC 834/2007),
the general rules concerning conversion are unchanged. Both
the implementation and exception procedures of this regula-
tion still favour the scale of the plot, the crop or the animals
as elementary units. However, several authors highlight the
advantages and the constraints of system approaches on the
farm scale (Lockeretz, 1985, 1987; David, 1999). In particular,
Lockeretz and Stopes (1999) analysed on-farm research in
organic farming spread over different regions, and listed the
reasons motivating these approaches as well as their limits.
Some arguments in favour of on-farm research are also rele-
vant for the study of conversion: to work over a large range
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of situations of production, to study the long-term effects of a
production method, to shed light on farmers’ experience and
to anticipate the relevance of new technologies. These on-farm
system approaches also exhibit limits: difficulties of coordi-
nating on-farm monitoring and exploring highly variable sit-
uations, as compared to experimentations in stations. The au-
thors suggest how to link on-farm research and experiments
in controlled environments. Lastly, they point out the existing
gap between the methodological intentions of these on-farm
research projects, which enhance a “systemic approach”, and
actual research practices.

2.4. In the social sciences: towards the analysis
of trajectories and transitional processes

In the social studies, three main approaches to conversion
can be identified: (1) quantitative analyses of motivations, gen-
erally based on the study of farmers’ attitudes; (2) identifica-
tion of decision-making processes during conversion, gener-
ally restricted to its administrative period; and (3) qualitative
approaches considering conversion over a longer time period
and from a wider point of view.

The first series of studies use quantitative methods to anal-
yse attitudes towards organic farming or food, such as Lik-
ert scales, which offer contrasted items to which respondents
are asked to agree or disagree. Such studies compare or-
ganic and conventional farmers’ attitudes, "potential convert-
ers" and organic farmers, or recent and more experienced
converters (Best, 2005; Koesling et al., 2005; Lockie and
Halpin, 2005). Most analyses of motivations for conversion re-
veal that economic motivations surpass environmental as well
as food quality motivations, even though the latter two are
more often expressed by organic farmers than by conventional
ones. Therefore, studies of motivations often lead to a classi-
cal opposition between market-orientated farmers and values-
orientated ones, even in qualitative studies (Lund et al., 2002).
This opposition does not acknowledge the complexity of farm-
ers’ motivations. Alroe and his colleagues suggest that there is
a third perspective, besides the two quite common perspectives
of, respectively, organics as a market niche and organics as
a “heterogeneous protest” bringing together diverse reactions
against mainstream practices and developments, which corre-
sponds to organic agriculture seen as an “autopoietic move-
ment” in the sense that it is rendered coherent by way of
a common meaningfulness, as expressed in the core values,
worldviews and alternative practices of organic actors (Alroe
and Kristensen, 2002; Alroe, 2005). Padel also suggests an-
other way to categorise farmers’ motivations, by distinguish-
ing technical and financial motivations linked to the farm it-
self from personal motivations which can be called ethics- or
values-orientated, including health, environment and rural de-
velopment, and finally, lifestyle motivations (Padel, 2001).

We identified a second type of approach. It is based on the
conversion decision process, and seems to provide a more suit-
able method, as it considers that the decision to convert entails
several kinds of intricate motivations, whereas attitude stud-
ies generally consider the motivations as quite independent

from each other. Indeed, these approaches analyse the chain of
motivations mainly through the use of decision-tree methods
(Gladwin, 1989). The method is comprehensive and aims at
identifying farmers’ rationale for their actions as well as taking
into account the heterogeneity of decision criteria. The results
are often presented through farmers’ typologies, as for attitude
studies. This way, pragmatic organic farmers and committed
organic farmers can be distinguished — where the same kind
of opposition between market and values can be found again
— the first ones being able to go back to conventional farm-
ing if price premiums were to diminish (Fairweather, 1999;
Darnhofer et al., 2005).

These two first types of approaches consider farmers as rel-
atively isolated rational actors, whereas they are, of course,
involved in complex social and professional networks. In ad-
dition, conversion is seen as a limited period of time, just
like in many agronomical studies, and the real length of the
transitional process of conversion, as well as the possible an-
tecedents preceding conversion and the adjustments following
it, are all often neglected.

The third type of sociological approach addresses these
shortcomings better. It involves studying conversion through
qualitative methods based on comprehensive interviews, al-
lowing the identification of biographical events progressively
leading to conversion as well as the analysis of farmers’ con-
ceptions of their work. Instead of typologies, this third ap-
proach favours the tracing of organic farmers’ trajectories
and the study of their practices (Guthman, 2000). These ap-
proaches also analyse learning processes throughout the pe-
riod of conversion considered over time and study the net-
works in which farmers are possibly involved. As pioneering
studies of the 1970s have already highlighted, farmers are not
alone and their commitments to various networks, such as or-
ganic farmer groups but also local farmer groups, as well as
their meaningful relationships to a variety of actors, i.e., other
farmers, consumers, advisory services, neighbours, etc. have
to be analysed.

The question of local reputation and the nature of the links
with other local farmers are particularly important to assess.
Indeed, sociological studies since the beginning of organics
often inquire whether organic farmers form a marginal pro-
fessional group or are, on the contrary, well linked to the
rest of the profession. Some authors tend to consider them
as a marginal group, because their conceptions of farming are
clearly opposed to mainstream agriculture and its modern sci-
entific rationality characterised by the growing use of fertilis-
ers and pesticides (Michelsen, 2001). Organic farmers, espe-
cially biodynamists, would have weak relationships with their
peers, precisely because they are very critical towards their
own profession (MacMahon, 2005). Other authors, though,
observe an improvement in organic farmers’ relations to the
agricultural profession and a willingness to be implied in its
networks, even though relationships are often analysed as be-
ing closer to consumers than to non-organic farmers (Padel,
2001; Piriou, 2002; Storstad and Bjgrkhaug, 2003).

Lastly, the role of advisory services in conversion processes
is quite underestimated in the literature even though it of-
ten appears as determining when studying organic farmers’
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Figure 1. Main approaches to conversion in agricultural sciences (AS) and social sciences (SS). The horizontal axis opposes studies on formal
conversion itself (a few years) to those considering a longer time span (beyond the formal duration of conversion). The vertical axis opposes
normative assessments of the effects of conversion to comprehensive studies of conversion as a multidimensional issue (top of Fig. 1).

trajectories (Ruault, 2006). Are they specific to organic farm-
ing or integrated into the “ordinary” services so as to facilitate
conversions, as in Denmark (Kaltoft, 1999)? What is the role
of suppliers or clients (such as cooperatives) or organic certi-
fication inspectors (Sepannen and Helenius, 2004)?

Despite their differences, these sociological approaches to
conversion all point to an important problem. This is the fact
that farmers’ motivations are generally analysed after conver-
sion, as if they had not changed after that point in time. In-
deed, motivations which are given a few years after conversion
might well not be those that would have been expressed at the
time of converting. It makes it all the more interesting to study
conversion through farmers’ trajectories, keeping in mind the
idea that time and experience change the interpretation one has
of one’s own trajectory.

What can we conclude from this examination of agronom-
ical and sociological methodological approaches to conver-
sion? In agronomy, as the focus is generally on the effects of
conversion, the motivations are more or less pushed into the
background (Fig. 1). When they are taken into account, moti-
vations are considered as answers to technical problems (san-
itary problems in livestock farming, a failure in agricultural
methods, low yields and difficulties in soil tillage) and eco-
nomic drawbacks (low livestock productivity due to diseases
or the high cost of inputs) (Berthou et al., 1972). Moreover,
we have seen that in agronomical approaches, the dynamical
and transitional aspects are often underestimated in favour of
comparisons of stabilised situations, either between organic
and conventional farming, between before and after conver-
sion, or during the conversion period versus a few years later.
This weakness of a dynamical approach may seem paradoxical
as systemic approaches as well as case studies focused on hu-
man activities both entail a teleological vision (Padel, 2002),
and because at the farm level conversion often leads to a revi-
sion of initial objectives.

On the other hand, sociological studies, which favour the
study of the motivations and conceptions of organic farming,
often ignore the characteristics of production systems (Morel

and Le Guen, 2002), which makes it difficult to analyse spurs
and brakes for the development of organic farming. However,
some sociological approaches take into consideration better
the dynamical and transitional aspects of conversion.

The construction of interdisciplinary approaches of conver-
sion combining agricultural and social sciences might help ac-
knowledge the diversity of initial situations and the diversity of
trajectories and help analyse the multiple dimensions of these
trajectories. This has been attempted in several recent studies
(O’Riordan and Cobb, 2004; Darnhofer et al., op.cit.; Noe and
Alroe, 2003; Noe et al., 2005; Flaten and Lien, 2006; Bellon
et al., 2007).

3. CONVERSION AS A TRANSITION MODEL FOR
AGRICULTURE

This examination of agronomical and sociological litera-
ture does not only lead to the identification of the different
methods used to approach conversion in each field and the
promise held by interdisciplinary studies. It also sheds light
on the main paradigms of organic farming. Even though they
have done it each on their own, agricultural and social sciences
have both dealt with the diverse conceptions of organics and
the paradigms that sustain these conceptions. Beyond the case
of organic farming, these scientific debates offer relevant con-
ceptual tools to approach any and all transitions to sustainable
agriculture.

3.1. Organic farming paradigms: between input
substitution and system redesign

The identification of the main conceptual paradigms of or-
ganic farming is central both to social and agronomical scien-
tists, as several studies assess it in different contexts. Based
on the case of Denmark, Kaltoft identifies four paradigms:
the paradigm of nutrients (or conventional point of view), the
paradigm of soil fertility (ecological point of view), the bio-
dynamic paradigm and a paradigm of communication which
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involves aspects of the three others. In the case of the Nether-
lands, other authors distinguish three conceptions within or-
ganic farming: natural as the organic, natural as the ecological
and natural as referring to nature as a holistic entity (Verhoog
et al., 2003). They relate these concepts to three main ap-
proaches to organic agriculture: a no chemicals approach, an
agro-ecological approach and an integrity approach. This last
one entails a spiritual dimension neighbouring the holistic bio-
dynamic principles. A third study analyses the organic farm-
ers’ relations to nature and places them between an anthro-
pocentric pole and a “natural-pragmatic” pole (Tress, 2001). In
the first case, productivity is the guideline for farmers’ actions
and nature has only an instrumental value; farmers aim for a
direct control of agricultural production and performances in
an unchanged technological frame of reference. In the second
case, humans and nature co-exist, nature is recognised as hav-
ing a certain value and as being an autonomous entity, interac-
tions between techniques and the components of the “agroe-
cosystem” have to be built so as to enhance natural regulation
processes and partial or indirect effects.

All these suggestions of distinct categories of organic con-
ceptions can be related to the binary distinction between
an “input substitution paradigm” and a “system redesign”
paradigm first suggested by biologists (Hill, 1985; Hill and
MacRae, 1995; Altieri and Rosset, 1996) and afterwards used
by many authors. The first one defines organic farming as the
ban of certain inputs and/or the recommendation of others
(list of eligible inputs to “fight against” pests and diseases,
although with biological methods), whereas the second one
defines it through more qualitative and global principles such
as crop rotation or means to overcome sanitary problems.
This holistic paradigm refers more broadly to the construc-
tion of diversified production systems following the ecologi-
cal model considered as the “natural” one, where interactions
between components guarantee fertility, productivity and re-
silience properties. For Rosset and Altieri (1997), the basic
components of sustainable agroecosystems are as follows: (i)
reliance on locally available resources and enhancement of
positive interactions among plants, animals and soils, (ii) or-
ganic matter management and nutrient cycling, (iii) mainte-
nance of vegetative cover with reduced tillage, cover crops and
mulches, and (iv) habitat management favouring natural pest
regulation. In the perspective of a transition towards a more
sustainable agriculture, the authors (Hill and MacRae, 1995;
Rosset and Altieri, 1997) differentiate three approaches: in-
creased efficiency of input use, input substitution or the re-
placement of agrochemical inputs by environmentally more
benign inputs (e.g. botanical or microbial insecticides), and
system "redesign" arising from the transformation of agroe-
cosystem functions and structure. According to them, the
prevalence of input substitution drastically limits the potential
solutions to the socio-economic and ecological crisis of mod-
ern agriculture, in the sense that this substitution does not call
into question monoculture or the dependency on external in-
puts. The transition of a farm inside organic agriculture, once
converted, could be defined through these three paradigms
considered as successive steps. Indeed, by definition, organic
agriculture relies on an input substitution. Once this substitu-

tion is accomplished, it is possible to aim for a better efficiency
of inputs inside the organic framework, or to go even further
and to aim for a “redesign”.

Does this notion of redesign also reflect the parallel evolu-
tion of farm and landscape structures? Organic farms are sup-
posed to be diversified and this diversification is to be seen
in landscape changes. Conversion can then be considered as a
case study to test land-use options and crop combinations.

Several studies conducted in Denmark shed light on this
aspect. Langer used a database composed of 448 conversion
projects in which farmers describe their situations and their
projects regarding crops and livestock production (Langer,
2002). Over a 4-year period, no tangible evolution was per-
ceived in production orientations. The regional distribution of
cropping systems would therefore not be strongly modified in
the short term. Conversely, land-use patterns change with con-
version: a 20% decrease in the acreage for cereal production,
a doubling of the acreage for grassland in rotation, a decrease
in acreages for set-aside, row crops and oilseed rape. How-
ever, these farmers’ intentions have not been verified through
monitoring after conversion.

In addition, Levin studied the consequences of conversion
on landscape composition (Levin, 2007), based on four com-
ponents as suggested by Kuiper (2000): density of uncultivated
landscape elements, diversity of land uses per unit area and
mean field size. The study relies both on national agricultural
surveys and on regional analyses and photo-interpretations.
The national analysis shows a greater diversity of soil uses
and a smaller size of plots in organic farms. Conversion to or-
ganic farming lowers or inverses the general trend towards an
increase in farm size. However, the regional analysis does not
reveal any direct relation between organic agriculture and non-
cultivated landscape elements on this scale. This could be due
to the absence, in organic standards, of specific rules concern-
ing the farm integration of the functionalities of woodlands
or ecological infrastructures, which differs from other speci-
fications such as integrated production (Girardin and Sardet,
2003).

Economists (Lampkin and Padel, 1994) as well as sociolo-
gists and geographers have also discussed this distinction be-
tween substitution and redesign. We find this reflects the abil-
ity of such paradigms to circulate as well as bring diverse dis-
ciplines to the same table. Studies from an interdisciplinary
point of view might well offer the most promising conclusions.

From the analysis of comprehensive interviews with
150 farmers, the geographer Guthman (2000) used methods
based on indicators elaborated by biotechnical sciences (Van
der Werf and Petit, 2002), so as to classify the farmers accord-
ing to their degree of adoption of agro-ecological principles
(Altieri, 1995), and to the dynamics of conventionalisation.
The analysis, which looks both at the differences between or-
ganic farmers and at the gaps between agro-ecological princi-
ples and farmers’ practices, leads to a double distinction:

— between mixed farmers who partially converted to organic
farming and restrict themselves to following the rules
which they interpret in terms of input substitution, and
farmers who fully converted; as well as
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— between large farms and smaller farms. The large farms
depend more on external inputs, whereas the small ones
rely on compost-making and intercropping.

However, few producers really approximate an agro-
ecological ideal integrating crops and livestock, companion
crops, and/or an intense mosaic of cropping design combined
with a high degree of on-farm input development. As for pest
and disease management, the methods used range from proac-
tive prophylactic measures and habitat maintenance enhanc-
ing beneficial insects to an organic agriculture “ by default ”,
without an explicit strategy to manage or by-pass biotechni-
cal issues (apart from using eligible inputs). In between these
polarities, a "wait and see" behaviour can be identified, quite
similar to an [IPM-based strategy.

This distinction between the two paradigms of input sub-
stitution and system redesign converges with the distinction
identified in the conventionalisation debate between two dis-
tinct trends in organics, opposing industrial farmers and farm-
ers involved in a more ideological and agro-ecological vision
of organic farming. The concept of “conventionalisation” was
developed by political food economists in a founding arti-
cle in 1997 (Buck et al., 1997). According to them, organic
production and markets were being overcome by large-scale
structures and were becoming more and more vertically in-
tegrated, just like in conventional agriculture. Conventionali-
sation is characterised by the concentration of capital among
fewer and larger growers and intermediaries more equipped to
deal with retailers, the erosion of organic standards, the gener-
alisation of the substitution of allowable inputs for proscribed
inputs, and a growing dependence of farmers on input suppli-
ers and supermarkets. This evolution led to a bifurcation into
two distinct trends: a main conventionalised one and a minor
resistant one.

This conventionalisation thesis was developed and is still
debated over California, where large-scale growers and mono-
culture are prevalent. In the UK, the growth of the organic sec-
tor has also generated a decline in farm gate prices and in farm-
ers’ income which has called into question the sustainability
of current levels of organic production (Smith et Marsden,
2004). This phenomenon is due to the conjunction of private-
sector initiatives (consumption-orientated) and government in-
centives to increase conversion (production-orientated), which
lead the authors to highlight the limits of government inter-
vention when it only deals with production and neglects the
downstream supply chains. Other studies in other areas such
as Australia (Lockie and Halpin, 2005), Canada (Hall and
Mogyorody, 2001) and southern countries (Halberg, 2007)
show that more diverse evolutions should be acknowledged.
If the conventionalisation thesis reveals how the boundaries
between conventional and organic agricultures might be con-
tested and mobile (Goodman, 2000), it is therefore commonly
agreed that the analyses have to be clearly related to their spe-
cific geographical context.

Several authors (Langer and Frederiksen, 2005; Darnhofer,
2006) estimate that conventionalisation goes hand in hand
with an increasing dependency on external inputs (equip-
ment, fertilisers and animal feed) and with a substitution of

work by capital. These tendencies towards a bipolarisation
are also visible in the construction of rules (Goodman, 2000),
as the organic label, according to some authors, reduces the
natural-social complexity of organics to a simple question
of inputs (Allen and Kovach, 2000). For others, it is more
largely the impact of the conditions imposed by the process of
agro-industrialisation which impedes real “alternative” farm-
ing practices (Guthman, 2004). A few recent studies focus
on the phenomenon of “de-conversion” or “reversion”, which
they relate to this conventionalisation trend (Campbell et al.,
2006; Kaltoft and Risgaard, 2006).

From the point of view of environmental sociology, this dis-
tinction of these two paradigms could lead to asking if organic
farming is more a phenomenon of ecological modernisation
(Spaargaren, 1997) or of ecologisation of agriculture (Deverre,
2004; Obach, 2007). In Brazil, Caporal and Costabeber stud-
ied the transition toward an agro-ecological model and its im-
plementation, which might proceed through different paths
and steps (Caporal and Costabeber, 2004). This model is pre-
sented in sharp opposition to the industrialisation of agricul-
ture and to the green revolution, but also to certain forms of
traditional agriculture. For these authors, the choice of such an
agro-ecological model is far from being only an answer to a
market which demands a greening of food products through a
green intensification: it involves environmental values and new
ethics in terms of man-nature relations (Brandenburg, 2002).

Therefore, the two paradigms of input substitution and sys-
tem redesign not only correspond to specific types of rela-
tions to techniques and market, but can also be compared with
the two notions of ecological modernisation and ecologisa-
tion in environmental sociology (Table II). The input substi-
tution paradigm remains in the technical framework of con-
ventional agriculture, in which agricultural performances rely
on a notion of control over natural phenomena and irregulari-
ties. Regarding crop protection, the central idea is still to fight
against pests even if more ecological means such as biological
control are necessary, whereas the system redesign paradigm
highlights natural regulation processes and partial or indirect
effects.

These two paradigms also differ in terms of temporalities
and means devoted to conversion. Input substitution is nearer
to the administrative time of conversion (with a possibility of
reversion in the case of technical failure or economic difficul-
ties), whereas the systemic conception supposes a more last-
ing commitment. Finally, the two paradigms differ regarding
the role of extension services and certification bodies. Indeed,
compliance with the first paradigm can be controlled through
ordinary inspection procedures such as check-lists, at the cost
of a more comprehensive approach: it is easier to inspect input
purchases than the farming system as a whole.

3.2. The case of organic farming as an indicator
of society questioning agriculture and food models

If social sciences take an increasing part in this debate
around the paradigms sustaining the conceptions and practices
of organic farming, their specific contribution also involves the
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Table II. Two main paradigms of organic farming and their consequences in terms of development.

The two paradigms of organic Corresponding concept in
farming Environmental sociology

Relation to techniques Market trends

Input substitution paradigm Ecological modernisation

System redesign paradigm Ecologisation

Direct control of the agricultural production through Conventionalisation and
techniques, in an unchanged reference frame
Construction of interactions between agricultural Recomposition of marketing
techniques and ecosystem components

Greening of food products

towards shorter circuits

impact of the organic movement on civil society and the links
to a broader debate over the future of agriculture and food sys-
tems.

The role of the organic movement is surely different today
than in its beginnings, when the mission of agriculture was to
feed the nations and when productivism was therefore legit-
imate, with hardly any place for social criticism and move-
ments in agricultural decisions (Michelsen, 2001; MacMahon,
2005). In the French case, it seems that organic pioneers failed
to create a real social movement that would have brought to-
gether producers and consumers (Piriou, op.cit.). According
to this author, farmers followed the logic of their corporatist
lobby and could not go beyond the boundaries of their profes-
sion. About 20 years ago, however, from the analysis of the
studies of organic farming carried out in the 1970s and 1980s,
Barres et al. identified a progressive shift towards a willing-
ness to be accepted and approved by society and to develop
links between cities and the countryside (Barres et al., op.cit.).
However, it is only quite recently that an alliance between pro-
ducers and consumers really began to visibly take shape, even
though the importance of pioneering signs and experiences
such as organic cooperative networks has to be recognised.

Today, organic networks greatly contribute to getting the
civil society involved in debates over agriculture and food.
However, certain authors denounce a repression of the move-
ment’s ideological content and a betrayal of organics’ initial
ideals through which the dominating definition of organic agri-
culture reduces relations to nature to a question of allowed in-
puts. Both the institutionalisation and the conventionalisation
of organics go hand in hand with a decline in its idealistic vi-
sion and a decline in farmers’ environmental concerns (Tovey,
1997; Kaltoft, 1999). Many authors, though, have a more opti-
mistic vision of the possible place of organics in political and
social change. This place would rely on the capacity of organ-
ics to transform the way people look at their food, in particular
through unveiling the conditions of production, instead of hid-
ing them. Alternative networks invite consumers to consider
products through the way they are grown, the kind of labour
involved, the relationship to nature or even the public research
investments which are implied in this production, and not only
through the material characteristics of products. Thus organ-
ics could be an answer among others to larger concerns about
the rising centralised control of society’s relations with agri-
cultural nature (Allen and Kovach, 2000; Goodman, 2000).

These suggestions imply bridging the classical gap between
production and consumption. The evolution of organics relies
on the conversion of both farmers to organic farming and con-
sumers to organic food. Indeed, organic consumption is an

area of research that was investigated by economic and mar-
keting science (Sylvander, 1997; Codron et al., 2006; Holt,
2006) as well as by sociology and anthropology (Ouedraogo,
1998; César, 1999). The specificity of more recent studies in
social sciences is that they tackle the interactions between
production and consumption, that had received little attention
(Lockie et al., 2000, Tovey, 2002). Many authors shed light on
these links between production and consumption through the
analysis of some recent developments in agro-food systems,
and specifically the study of alternative food networks cen-
tred on organic but also local production (Murdoch and Miele,
1999; Marsden, 2000; Goodman, 2002, 2003; Goodman and
DuPuis, 2002; Guthman, 2002; Lamine, 2005; Moore, 2006).
The capacity of organics to have a larger impact on the visions
and evolutions of agro-food systems also relies on the idea that
consumption could be considered as a possible form of politi-
cal action. This has already been suggested by several authors
focusing on alternative food systems, as seen before, as well
as on reflexive consumption (DuPuis, 2000).

3.3. Beyond disciplinary divisions: the study
of transitions in agriculture

Today, it is becoming more and more evident that it is nec-
essary to explore and develop intermediary forms between a
conventional agriculture whose productivism appears to be so-
cially and environmentally unsustainable and an organic agri-
culture that is not suitable for every soil, region and farmer.
In this context, the two paradigms of input substitution and
system redesign, that were identified on the base of organic
studies, might help enrich and frame the discussion over fu-
ture agricultural models. Beyond organic farming, many stud-
ies use these paradigms so as to analyse the transformations of
agriculture.

In the Brazilian state of Rio Grande do Sul, these paradigms
help to classify all farmers into three categories: conventional
farmers (who reduce their use of chemical input for economic
reasons), farmers in transition (who substitute chemical in-
puts with biological ones), and farmers in a “redesign” type
of transition (who adopt an ecological and systemic approach
incorporating soil ecological management, crop rotation and
diversification, mixed crop-livestock integration, reforesta-
tion and management of agro-forestry systems) (Caporal and
Costabeber, op. cit.). According to certain authors, integrated
production also corresponds to a mid-term and fluid transition
between conventional and organic agricultures (Niggli, 1999),
with strategies such as integrated protection (IPM), reasoned
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crop fertilisation and priorisation of biological control meth-
ods (Hodges, 1981).

Taking into account the complexity of transitions in agri-
culture supposes going beyond a restricted agronomical vision
that would ignore the social aspects linked to food systems as
well as the natural phenomena such as climate change. This is
what some authors try to do by defining agro-ecology broadly
as an ecology of food systems (Francis et al., 2003), based on
the notions of ecosystem (Lowrance et al., 1984) and agro-
ecosystem (Gliessman, 1990), and which can be opposed to
a vision of agro-ecology as an ecology applied to agricultural
production (Altieri, 1983). Interdisciplinarity is considered by
these authors as a prerequisite to the development of agro-
ecology, as economic and social aspects have to be included
(Altieri, 1989; Dalgaard et al., 2003).

Interdisciplinary approaches are more generally of great in-
terest when considering conversion to organic farming as an
exemplary case of larger transitions in agriculture, as they al-
low the taking into consideration of these transitions by sur-
passing their sole technical aspects, and by paying attention to
their temporal dimension. With this perspective in mind, ap-
proaching conversion to organic farming from the crossroads
of several different disciplines holds promise.

To cross history with agronomy would allow an analysis
over time of the transformation of the historical paradigms
of agronomy, which can be identified as successively chem-
ical, physical, biological and finally, ecological paradigms
(Robin and Aeschlimann, 2007). Specifically for organic agri-
culture, a historical approach can help to identify the found-
ing paradigms and their differences, mainly between Steiner’s
organic vision of a farm integrating breeding as a key com-
ponent, and Howard’s vision favouring soil fertility and hu-
mus management. This leads to renouncing the idea of a
unique original paradigm for organic farming and contributes
to the necessary acknowledgement of organics’ internal diver-
sity (Besson, 2007).

Collaboration between agronomy and sociology allows the
study of the transformations of farmers’ practices over time.
The notion of a trajectory allows the consideration of conver-
sion over a longer time period and from a wider point of view
than in its official definition. Organic farmers’ trajectories en-
compass at the same time technical trajectories, social trajecto-
ries, learning trajectories and network trajectories Bellon et al.,
op.cit. Compared with classical typological methods, such
studies, involving agronomists and social scientists, prove that
interdisciplinary approaches are more adequate to reflect the
actual diversity of organic farming, as well as the evolution-
ary potential of farming systems and the transitional nature
of conversion trajectories. In these socio-technical trajecto-
ries, the questions of plant protection practices, of input use
and of farmers’ representations of these issues, are central. It
may seem paradoxical to note that these questions are not of-
ten raised in studies of organic farming, maybe because these
problems are supposed to be solved, whereas they are more of-
ten central to comparative studies of conventional and organic
farming. Pesticides have been proved to be not only a crop
protection means but also a way to maintain a visible standard
(Fairweather, 1999), in the sense that conventional farmers are

often proud to have clean fields, which is acknowledged as
a major bottleneck regarding the adoption of low-input prac-
tices.

The study of organic farming as an innovation is of prime
interest when thinking more generally about the transitions to-
wards more sustainable agricultures. Some authors have ap-
plied to the case of organic farming the classical theories of
adoption and diffusion, which identify innovators, as well as
early and late adopters throughout the diffusion of any inno-
vation (Padel, 2001). As organic farmers do not always come
from an agricultural background and are often linked to sci-
entists and/or environmental and consumer movements, other
types of innovation than classical top-down processes can be
expected (Michelsen, 2001). The construction of knowledge
and the co-production of innovations is still a quite unexplored
area of research (Gibbons et al., 1994), even though there
are pioneering works which it might be useful to go back to
(Salmona, 1994).

Finally, interactions between agricultural and social sci-
ences are necessary to enlarge the scope from agriculture to
food chains, and thereby consider the sustainability of or-
ganic agriculture or any other form of agriculture (Stassart and
Jamar, 2005). Other authors also suggest considering the dif-
ferent development models of organic agriculture. Sylvander
et al. (2006) propose to identify these development models
through two axes, the first one opposing individual logics to
collective organisation forms linked to markets and territories,
the second one opposing the mere compliance with organic
rules to a re-conception of systems.

4. CONCLUSIONS

This review of agronomical and sociological literature
available in the English- and French-speaking worlds, with
some incursions into other social sciences, reveals that conver-
sion, far from being limited to an administrative period with its
codified phases, is a multidimensional subject. Conversion can
be considered as a programme whose temporalities vary from
two years to a farmer’s generation. This approach would en-
sure the achievement of the dynamic equilibrium necessary to
establish an ecological basis for sustainability. Beyond the bio-
technical aspects of production, conversion supposes transfor-
mations in farmers’ marketing strategies as well as in their
representations, values and links to various social networks.
Therefore, the study of conversion invites new definition of
research topics, i.e., to switch from the plot scale to the farm
or even the landscape scale, from production to food chains
and food systems, from the notion of changes in the cropping
system to the notion of trajectories along which the relations
to techniques, nature, territory, markets and consumers are re-
defined. From this point of view, the decisive contribution of
social sciences is to suggest methods that go beyond the ad-
ministrative and individual conversion and focus on processes,
temporalities and networks.

Crossing over disciplinary boundaries has allowed us to
identify a series of oppositions which structure the debates
on organics and relations to techniques and market according
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to two paradigms of input substitution and system redesign,
which can, respectively, be compared with the two notions
of ecological modernisation and ecologisation in environmen-
tal sociology. The input substitution paradigm remains in the
framework of conventional agriculture, based on the notion
of control over natural phenomena and irregularities, whereas
the system redesign paradigm relies on natural regulation pro-
cesses and partial or indirect effects. Beyond organic farm-
ing, these paradigms prove useful to consider changes towards
more sustainable agricultural practices, especially in terms of
plant protection.

Indeed, conversion to organic farming is an exemplary and
well-informed case to think more broadly about changes in
agricultural systems. This entails approaching conversion as
a more general figure of transition of agriculture (Sangar and
Abrol, 2004), from a perspective which can refer to the notions
of agro-ecology (Gliessman, 1997) and sustainability (Kates
et al., 2001; Rigby and Céceres, 2001; Elzen and Wieczorek,
2005). Such a perspective should be based on the development
of fruitful interactions between agricultural and social sciences
S0 as to encompass the aspects of consumption, markets, pub-
lic policy and the conceptions and practices of agriculture and
nature. This ambition raises further questions such as the ca-
pacity of organic farming to “feed the world” in the case of
conversion of large areas (Griffon, 2006; FAO, 2007) as well
as several subjects quite ignored in the literature, such as ques-
tions concerning the place of women in organic farming, de-
veloped only in rare studies (Barres et al., 1985; Chiappe and
Flora, 1998); work organisation and relationships; and social
justice from the production and consumption side, with a focus
on fair access to healthy food (Goodman, 2000).
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