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A conceptual framework for alternative farmers’ strategic
choices:
The case of French organic market gardening microfarms

Abstract

Alternative farming systems are challenging classical agronomic frameworks because their
aim is to promote human and ecosystems welfare rather than profit maximization. The
objective of our work was to understand how alternative farmers build their strategic choices.
Through a multiple-case qualitative study of 14 organic market gardening microfarms in the
northern half of France, we developed a systemic conceptual framework in which strategic
decision making is integrated with a wide range of social and environmental aspirations. As
these various aspirations can be in tension, it is relevant to consider trade-offs between them

to study the viability of alternative farms.
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Introduction

11 The challenge of alternative farmers’ strategic choices

Farmers can have other objectives than maximizing their income (Brossier et al. 2003). Yet
most classical agronomic decision-making frameworks and tools were designed to support
farmers to generate profit while increasing yields or reducing costs (Benoit et al. 1988;
Brossier et al. 2003; Brummel and Nelson 2014). In this regard, such frameworks are in line
with the dominant agricultural model of the twentieth century, focused primarily on
increasing production efficiency regardless of social and environmental consequences
(Howard 1940; Hernandez 1977; Altieri 1989, Hervieu and Purseigle 2013). However,
increasingly strong social movements are campaigning to promote food systems that preserve
natural resources and the environment, respect farmers and their culture, offer fair-trade and
healthy food, and contribute to the vitality of rural communities (Holmes 2006 ; Deverre and
Lamine 2010; Holt Giménez and Shattuck 2011; Fernandez et al. 2013). Farmers involved in
these movements may be characterized as “alternative” as they call for a shift with the
dominant model and prioritize the fulfillment of social and environmental aspirations rather
than profit maximization (Beus et Dunlap 1990; Fernandez et al. 2013). Understanding and
supporting alternative farmers’ decision-making thus requires conceptual frameworks which
fully consider their non-pecuniary aspirations. An increasing number of scientific works has
examined farmers’ decision-making in the light of non-economic aspirations (Brummel and
Nelson 2014). However, most were directed toward understanding the impact of farmer’s
values and motivations on specific issues such as sustainable land-use (Girard et al. 2008,
Schmitzberger et al. 2005), labor allocation (Howley et al. 2014), or adoption of new technics
or equipment (Greiner and Gregg 2011; Brudermann et al. 2013). As far as we know, no
research to date has proposed a framework to link farmers’ non-pecuniary aspirations to the
sum of their strategic choices. Strategic choices are defined by Marshall et al. (2013) as all
choices which concern farm structure and long-term organization. Since strategic choices
determine farm trajectories (Marshall et al. 2013), they are a key point in assessing farms’
viability, conceived as internal economic and social sustainability (Yunlong and Smit, 1994;
Hansen and Jones 1996; Ba and Aubry 2011). Studying the viability of alternative farms
stems from a real societal need, as these initiatives are often perceived as utopian, precarious,
and ephemeral (Boutinet 2012). The objective of our work was to develop a conceptual
framework for a systemic understanding of how alternative farmers build their strategic

choices. It was based on a multiple-case study carried out on 14 market gardening microfarms



in the northern half of France. This conceptual framework was meant to be a first step in the
development of a practical tool to support microfarmers in their strategic decision-making. It
was presented and discussed with practitioners on the field.

1.2 Market gardening microfarms: growing alternative farming systems

Microfarms are alternative farming systems arousing growing interest and media coverage in
France. Popularized by alternative practitioners (Fortier 2014; Hervé Gruyer 2014), the term
“microfarms” denotes small-sized commercial market gardens sharing some important
characteristics: cultivated acreage smaller than official recommendations for market
gardening; community oriented marketing through short supply chains; wide diversity of
plants cultivated; and low level of motorization and investment. As microfarmers claim to
develop agricultural systems contributing to ecosystem health and social welfare, they
promote organic farming and take inspiration from a broad range of alternative practices and
philosophies such as biointensive sustainable mini-farming (Jeavons 2001); small-scale
organic farming (Coleman 1995, 1999, 2009); microfarming (Fortier 2014); conservation
agriculture practices for market gardening (Bodiou 2009); natural farming (Fukuoka 1992),
permaculture (Mollison and Holmgren 1981; Holmgren 2002; Whitefield 2004, Ferguson and
Lovell 2014). Scientific literature mentions small-scale direct-selling diversified market
gardens (Bon et al. 2010; Navarrete 2009) but no scientific study has been yet published
specifically on microfarms. However, informal discussions with scientists and practitioners
show that these initiatives are spreading in various countries over the world mainly in
industrialized countries such as the United Kingdom, Belgium, Netherlands, Ireland, Canada,
the United States but also in developing countries such as the Democratic Republic of the

Congo.

Material, methods and concepts

2.1 An agroecological case study combining systemic agronomy and social
sciences
Microfarms are complex systems, like all diversified market gardening operations embedded
in short local supply chains (Bressoud et al. 2009; Bon et al. 2010; Aubry et al. 2011). As
such they require systemic approaches (Morin 2005). To address the issue of microfarmers’
strategic choices, we utilized the concepts of systemic agronomy (Landais et al., 1988;
Brossier et al. 2003; Laurent et al. 2003; Marshall et al. 2013). We also drew on social science

methods in order to study aspirations, perceptions, and subjectivity of farmers (Milleville



1987, Chia et al. 1991). We chose to implement a qualitative inductive analysis based on a
multiple-case study (Eisenhardt 1989; Yin 2009), which is described below. By combining
systemic agronomy and social sciences, we designed this project in accordance with the
transdisciplinary character of agroecology, as a scientific approach that draws on the
complementarity of the social, ecological and agronomic sciences to study food systems
sustainability (Dalgaard et al. 2003; Francis et al. 2003, Méndez et al. 2013).

2.2 A farm sampling based on theoretical relevance

In 2014, France counted 6,529 organic market gardens, representing a total surface area of
16,568 ha (Agence Bio 2014) but no specific statistics exist about microfarms. However,
microfarms iniatives are most of the time carried out by people with no agricultural
background, who are not conditioned by conventional agricultural standards and see farming
as a way to fulfil their alternative aspirations. Moreover, these people without family
agricultural capital and land are attracted by microfarms because they require only a small
surface area and a low level of investment. In 2014, 3,215 new farms were created in France
in 2014. Of these, 217 (1,6%) can be categorized as organic market gardens, using the criteria
of (i) selling through short-supply chains, and (ii) led by people with no agricultural
background (Jeunes Agriculteurs 2013). Among these projects, the part of microfarms is
difficult to estimate, but discussions with agricultural extension agents suggest that it is likely
significant. In line with the case study approach, we identified 14 microfarms north of the
Loire River through “alternative market gardening” networks. They were not intended to be a
representative sample but selected for their theoretical relevance (Eisenhardt 1989; Siggelkow
2007). They shared the same main characteristics:

e Market gardening was the main income-earning activity.

e Cultivated area was below 1,5 hectare by full-time equivalent, which is the
minimal size generally recommended by French official agricultural development
agencies for diversified market gardening (GAB/FRAB 2009).

e No artificial fertilizers and phytosanitary products were used, with or without
organic agriculture certification.

e More than 30 “production types” were grown per farm. We use this term for types
of vegetables or herbs which are distinguished by consumers and in marketing
even though they belong to the same botanic species (for example cherry tomatoes
vs beef tomatoes or broccoli vs cauliflower). Products from fruit shrubs and trees

were not counted.



e Farmers sold their production through short supply chains: direct selling to
consumers or with only one intermediary (Aubry et al. 2011).
e Farmers referred to alternative sources of inspiration (as presented in the

introduction) and claimed strong social and environmental aspirations.

Structural data are presented in Table 1. The farms were managed by one to three farmers,
male or female, aged between 25 and 55, generally with a high level of education and a wide
range of career paths. Only two farms were led by people with an agricultural background.
The farm’s creation was always recent (1 to 9 years ago), which indicates the emergence of
these farming models, at least in the regions studied. In the rest of this article, the studied

farms will be named in reference to Table 1.

2.3 Data collection through qualitative interviews

Semi-structured interviews were held on the 14 farms studied. Each interview lasted one full
day and started with a trip around the farm. Following the framework of practices analysis
described by Landais et al. (1988), questions were asked to the farmer about his or her
motivations for choosing crops, technics, management options and equipment which were
observable on the field. In a second time, a more detailed interview was carried out in the
farmers’ house. The main themes to discuss were organized in an interview framework as
suggested by Oliver De Sardan (2009) and were inspired by systemic agronomy diagnosis
(Marshall et al. 2003): (i) farmers history and background, (ii) farm history, design and
structure, (iii) cropping practices, (iv) marketing strategies, (v) equipment and investment, (vi)
economic results. We systematically questioned the reasons motivating each strategic choice.
Questions were asked as spontaneously as possible in reaction to farmers’ speech to set up an
informal communication mode creating quality interaction between farmers and researchers
(Olivier de Sardan 2009; Beaud and Weber 2010).

2.4 Building the conceptual framework

To process the interview content, we followed a method of qualitative analysis (Elo and
Kyngéas 2008) and used the coding and matrix tools described by Miles and Huberman (1984)
in the specific context of multiple-case study (Eisenhardt 1989; Yin 2009). The general aim of
this approach was to build more and more abstract categories on the basis of an iterative cross
analysis of interview content and to reveal relations between these categories. From this

process, 6 types of strategic choices structuring  microfarms  emerged.



Table 1: presentation of the 14 studied microfarms

Age of the Farmers’ Employees’  Volunteers’ Market gardening Share of .
farm - acreage per labor - Production
. labor labor labor S cultivated area -
Region Farm (y_ears (full-time (full-time (full-time unit _ under types grown Motorization level
SInce equivalent**) equivalent) equivalent) (m2/ _fuII-tlme greenhouses on the farm
creation) equivalent)
Brittany A 2 1 0 0 8000 13% 63 Hand labor + small tractor
Pays de la B 3 1 0 0.5 3000 18% 55 Hand labor + tiller
Loire C 5 1 1.2 0 8982 7% 40 Hand labor + small tractor
Cent D 1 3 0 1 1800 9% 30 Hand labor
entre E 5 2 0.7 0 6600 10% 50 Hand labor + small tractor
Normand F 3 2 0 1 5000 10% 50 Hand labor + small tractor
y G 9 0.5 3 0.5 1250 9% 80 Hand labor + horse draught
H 3 1 0 0.3 9231 58% 50 Hand labor + tiller
I 5 2 0 3500 14% 70 Hand labor + tiller
L ] J 3 2 0 12000 1% 55 Hand labor + small tractor
orraine
K 4 2 0 5000 10% 35 Hand labor + small tractor
L 5 1 0 0.3 6538 18% 40 Hand labor + tiller
M 1 2 0 0.3 5217 15% 50 Hand labor + tiller
Alsace N 4 2 0 0.2 9091 10% 60 Hand labor + tiller

*All farmers work full-time on the farm and make their entire livelihood from market gardening except farm D where farmers are still paid at the moment by a non-profit
association promoting research on microfarms (but their middle-term objective is to make a livelihood for 3 farmers) and farm F where 2 farmers dedicate most of their time
to a permaculture training center based on the farm (we estimated that they dedicated 0.5 full-time equivalent to farming activities).

** Full-time equivalent were estimated by farmers and correspond to an average workload from 35h to 50h per week.

*** Including farmers’. employees’ and volunteers’ labor.



Our analysis showed that farmers explained these strategic choices by a wide range of
justifications, that we called strategic determinants. In accordance with systemic agronomy
decisional models, these strategic determinants were divided into two conceptual categories:
(1) farmers’ aspirations which were grouped into five types, (ii) farmer’s perception of their
situation (Brossier et al. 2003; Marshall et al. 2013). To describe the relations between
conceptual categories of our framework, we used the concepts of coherence, trade-offs, and
adaptation from systemic agronomy, and the concept of interdependence from complexity
sciences. The coherence concept proposes that farmers have good reasons to do what they do
and that strategic choices can be explained rationally by their aspirations and perception
(Brossier et al. 2003). As farmers’ aspirations are multiple, complex and can be in tension,
farmers have to make trade-offs when they take strategic decisions. It means that they try to
find an acceptable balance in the fulfillment of their various aspirations (Marshall et al. 2013).
The theory of adaptive behavior (Brossier et al. 2003; Marshall et al. 2013) emphasizes that
farmers’ aspirations — desired reality — are often modified or adjusted to take into account the
opportunities and constraints of their situation — perceived reality - because farming is a
located, site-specific activity (McCown et al. 2009; Martin 2015). Our interviews showed that
farmers’ strategic choices as mutually interdependent, each choice conditioning the others (Le
Moigne 1994). It is thus necessary to consider them globally rather than individually (Morin
2005).

2.5 Discussing the conceptual framework in the field

Conceptual frameworks developed by scientists have to be tested on the field (Bourdieu
1992). Moreover, farmers’ involvement in research processes is crucial for orienting farming
systems towards more sustainability (Altieri 1989). From this perspective, we presented and
discussed our work with 48 market gardening professionals: farmers at each microfarm (20
people), three separate groups of other market gardening practitioners (20 people), market
gardening teachers from state agriculture schools (4 people), and organic market gardening
advisors (4 people). Each presentation described the way the framework was built, its
different conceptual categories and an illustration of its use for understanding specific
microfarms case-studies. Each presentation was followed by an open and informal group
discussion about the conceptual framework and its use for supporting farmers’ decision-
making. Practitioners’ reactions to the framework were analyzed using the concepts of

credibility, saliency and legitimacy defined by Cash et al. (2003).



Results

3.1 The determinants of microfarmers’ strategic choices

3.1.1 Aglobal life project with strong environmental and social aspirations

All farmers have aspirations that define the project of their farming system (Marshall et al.
2013). Microfarmers’ aspirations of the sample can be grouped into 5 types: (i) decent
income, (ii) acceptable workload, (iii) autonomy, (iv) quality of life and work, (v) search for
meaning and commitment. The 14 studied microfarms referred to each of these 5 types of
aspirations to justify their strategic choices but each aspiration type covered a range of
specific aspirations which varied among the farms as shown in Figure 1. During the
interviews, market gardeners strongly insisted on the social and environmental dimensions of
their aspirations at the farm and regional level. This echoed their sources of inspiration, for
example permaculture (Holmgren 2002) or organic farming (Darnhofer et al. 2010), which
both stress the need to reconcile human well-being (social dimension) and ecosystem health
(environmental dimension). Some of these aspirations, for example maintaining a decent
income and acceptable workload, seemed to be more social, whereas other aspirations such as
the creation of rich ecosystems or preservation of rare resources reflect essentially
environmental concerns. However, microfarmers insisted that many of these aspirations relate
to both human and ecosystem welfare, which were conceived of as closely interwoven. For
example, energetic autonomy on the farm was seen as the same time as a way to preserve rare
resources (environmental dimension) and to be less dependent from big energy companies
(social dimension). Microfarmers were no exception as regards the necessity of creating
economic value as well as rationalizing, organizing and optimizing their production, all of
which are underpinned by the “merchant world” and “industrial world” logics as defined by
Boltanski and Thévenot (2006). Yet these farmers aimed not to maximize their profit but to
obtain a “guaranteed minimum” so that they and their family could live decently. This
minimum standard varied among farmers, from 900€ to 1800€ monthly for one person,
depending on their desired lifestyle. In this respect, generating an income was perceived as a
social rather than an economic aspiration. The need to create an income and to organize
production in order to ensure acceptable workload did of course have a strong impact on
microfarmers’ strategic choices. However, as shown in Figure 1, these farmers attached
central importance in their project to a wide range of other aspirations which belong to the
“world of inspiration” and the “civic world” described in the theoretical framework of

Boltanki and Thévenot (2006). The "world of inspiration” values beauty, pleasure and



meaning, while the "civic world" focuses on the community’s welfare. In this regard, their
project is not a business project, but a life project built as a personal and political act, an
expression of each farmer's identity and aspirations for his/her future and that of society. It is
therefore essential to consider all microfarmers' aspirations if we are to understand their
strategic choices. Interpreting their strategies from a purely commercial or industrial point of
view could lead us to conclude that these strategies are not optimal, when in fact they are
contributing to the aesthetics of the living environment, to the pleasure to work, to the search

for improved social relations in the community, or to the quality of ecosystems.

3.1.2 Farmers’ perception of their specific situation

In implementing their ideal life project, the studied microfarmers had to adapt it to take into
account the specificity of their situation, which is all the opportunities and constraints they
perceived on their farm and in its environment (Brossier et al. 2003). As shown in Table 2,
the 14 studied microfarms justified their strategic choices in reference to 3 aspects of their
situation: (i) site specificity, (ii) farmer’s human and material opportunities and constraints,
(iii) human and material opportunities and constraints of local community. Thirteen
microfarms out of 14 mentioned that they adapted their strategic choices to climatic and soil
conditions, and 11 to local ecological conditions because they said that they “wished to work
with nature rather than against it”. Likewise, farmers from 11 microfarms said that their
concerns about human welfare lead them to adopt strategies that respect the needs of
individuals working on the farm, related to their physical weaknesses or their temperament for
example. Microfarmers’ social and environmental aspirations were reflected in a desire for
local integration in the use of material and human resources, and in the building of their
commercial and social networks. Their perception of local organic matter availability (12
microfarms out of 14), existing short supply channels (14), local consumers’ habits (14), and
from the psychological and practical support they could get from neighbors, friends and
family (9) was thus particularly relevant from a strategic point of a view. Although the local
scale was given preference, 3 microfarms also relied on larger networks to access more distant
resources or customers, especially through the internet. The importance of thinking and acting
in accordance with the specific characteristics of the social and environmental context — with
people and place - can be related to the “Observe and interact” permaculture principle

(Holmgren 2002) that has inspired several microfarmers.



Table 2: microfarmers’ perception of their situation determining strategic choices

Situation aspects mentioned during the interviews

Site specificity (14)

Available surface area (11)

Production site parceling (3)

Land tenure (6)

Site history (7)

Soil quality (13)

Climatic and microclimatic conditions (13)

Site landscape and ecology (11)

Site topography (2)

Distance to a road (3)

Access to water and electricity (6)

Distance to farmers' house (10)

Farmers' human and material
opportunities and constraints (14)

Farmer's skills and knowledge (13)

Farmers' physical condition or temperament (11)

Personal savings (10)

Bank loans or debts to pay off (4)

Existing equipment on the farm (4)

Human and material opportunities and
constraints of local community (14)

Consumers’ humber, distance, eating habits (14)

Preexistence of short food supply chains in the area (14)

Local sources of organic matter (12)

Local support to the microfarm (10)

Local farmers' networks (7)

Family and friends in the neighborhood willing to help (9)

Neighbors with specific skills willing to help (9)

The number in brackets indicates how many microfarms out of 14 justified at least one of their strategic

choices by this aspect of their situation.

10



11

3.2 A variety of integrated strategic choices
We grouped the strategic choices of the studied microfarms into six categories: (i) marketing,
(i) community integration, (iii) investment, (iv) labor organization, (v) technical and
ecological management, (vi) temporal and spatial organization of cultivated diversity. Each
category embraces a variety of strategic choices whose presence, importance and combination
varied among the farms.

3.2.1 Marketing, community integration, investment and labor organization

In line with their aspirations to be involved in local life all microfarmers from our sample sold
through short supply chains. However, microfarms’ marketing choices differed in the nature
of such chains, their combination and their selling period (Table 3). To fulfill short supply
chains requirement, microfarms commercialized a wide diversity of vegetable and herb
production types (from 35 to 70) which was much wider than in larger organic market gardens
observed in the southern part of France by Navarrete (2009) in long supply chains (5
vegetables types in average) or in short supply chains (30 vegetables types in average). Short
supply chains contributed to building interpersonal relationships within the local community,
which went well beyond the commercial ties and were strengthened by diverse non-
agricultural activities (Table 3). This strategic social anchorage within the community made it
possible for microfarmers to benefit from a wide range of material and immaterial resources
(Table 3) through non-monetary exchanges, loans or gifts. These "community resources"
were part of the farms’ economics and, in most cases, strongly contributed to their success.
Farmers did not consider them as liabilities or constraints but as constituent elements of their

project.

All microfarmers from our sample wished to limit their investments even if 8 of them were
prepared to make large investments at certain key stages of their farm’s evolution. In order to
limit their investments and their dependence on external financial sources, 8 microfarmers
favored self-built or second-hand equipment. As self-building and maintaining second-hand
implements required specific skills and know-how, microfarmers who did not have them
tended to access them through their local network. As far as possible, they also relied on their
relationships within the community to borrow or rent equipment they did not use frequently
instead of buying them. This showed that the quality of community integration had a direct

effect on investment strategies. In the same way, in their labor organization choices, 11
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microfarmers considered that they could benefit from volunteer physical help from different
members of the local community: family members, friends, neighbors or customers. However,
this use of local manpower was generally moderate and occasional, mainly restricted to “peak
workloads” linked to specific activities such as annual potatoes harvest or the building of a
new greenhouse. Only 3 microfarms employed paid workers (Table 3). For most microfarms
(9), trainees were the primary source of volunteer manpower (from 0% to 33% of global labor
as shown in Table 1) in exchange for the free training to which farmers dedicated time and
energy. This training function was considered as a full part of the farm activity, which

contributed to the dissemination of alternative knowledge and skills.
3.2.2 Technical and ecological management

To design their cultivation practices microfarmers considered holistically the productive,
metabolic and immune functions of their agroecosystem (Bonaudo et al. 2013). Microfarmers
developed such approach through books written by alternative practitioners such as Mollison
and Holmgren (1981), Fukuoka (1992), Coleman (1995), Jeavons (2001) and Fortier (2014).
This way of thinking has been described by various authors in the agroecology field (Altieri
2002; Gliessman 1998; Pretty 2008). The cultivated area per unit labor of the studied
microfarms (Table 1) represented from 8 to 80% of the cultivated acreage of more classic
forms of diversified organic farming in France (GAB/FRAB 2009). As conventional farmers,
microfarmers aimed to increase land productivity and labor productivity. For conventional
farmers, this increase of productivity is seen as a way to maximize their income and to be able
to cultivate a bigger surface (Hervieu and Purseigle 2013). Conversely, microfarmers wished
to increase their productivity to make a livelihood out of a small cultivated area while
maintaining an acceptable level of workload in line with their social aspirations. The different
options chosen by microfarms to increase land and labor productivity are described in Table
3. In a systemic approach some strategies were meant to simultaneously increase land and
labor productivity. For example, 12 microfarmers opted for high crop density in order to
harvest more on each plot but also to reduce weeding through a dense plant cover. Eight
microfarms were less motorized than classical organic market gardens because they did not
use a tractor (Table 1). To increase the productivity of hand labor, these low motorized
microfarms chose to use efficient manual tools such as ergonomic weeding tools or six-row
manual seeders. For the same reason, some of them also chose to limit the acreage they
cultivated while focusing on high added value crops such as salad greens (2) or avoiding low

value crops such as winter storage potatoes (4) as shown in Table 3.
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Table 3: diversity of microfarms’ main strategic choices

Strategic category Strategic choices

Range of strategic choices

Nature of commercial channels

vegetable box scheme (12); retail selling on the farm or in shops (8); retail selling in open air markets (3); selling to
restaurants or mass catering (5)

Marketing Combining commercial channels

only one vegetable box scheme (3); combining from to two to five different channels (11)

Selling period

eight (1), nine (1), ten (2), eleven (6) or twelve (4) months a year

Non-agricultural activities

training on the farm (9); cultural activities (5); guided visits of the farm (10); commitment in local associations (7)

Relying on local human resources
Community through non-monetary exchanges

occasional physical help for heavy jobs (11); moral support from local community (12); specific skills, knowledge and
know-how from local people (10)

integration . . borrowing occasionally motorized equipment (5); commercializing with other farmers (9); using other farmers’

Collaborating with other farmers e ' . . : ) . X
buildings (3); collective experimentation (4); sharing agricultural know-how (10)

Getting local organic manure for free (7); through vegetables or labor exchanges (3); monetary way (2)
External financial sources accepted government subsidies (9); bank loans (8); no external financial help (4)

Investment Investment rhythm progressive investments (6); large investments at key stages of farms' evolution (8)
Investment preference favoring second-hand or self-built equipment (8); favoring new equipment (6)

Labor Using paid employees all along the production season (3); during the peak workload of spring and summer (1); never (11)

organization Using volunteers

trainees all along the production season (5); trainees during the peak workload of spring and summer (4); no trainees (5)

Increasing land productivity

uninterrupted crop rotations (11); high crop density (12); intercropping (6); relay cropping (5) ;producing in winter
using greenhouses, frost blankets, manure hotbeds (13)

Increasing labor productivity

dense plant cover limiting weed control (12); limiting soil tillage (11); tools adapted to dense plant covers such as
ergonomic manual weeding tools or six-row manual seeders (8); permanent plants (8)

Technical and  Types of crops cultivated

focusing on high added value crops (2); combining high added value crops and low added value crops (12); not growing
storage potatoes (4)

ecological Improving soil quality and activity

no-tillage (3) or superficial tillage (8); permanent growing beds (10); soil cover with organic (8) or plastic mulches (10)

management

Renewing fertility

at the plot scale, recycling vegetable waste or sowing green manure (13); at the farm scale, transferring to the vegetable
beds organic matter from others areas (7); at the territorial scale, through import of local organic matter and manure
(12); buying organic fertilizers (7)

Preserving plants' health and controlling

improving natural regulations through plants and habitats diversity (13); crop rotation (14); preventive and curative

pests farm-made treatments (11); commercial organic treatments (10)
Spatial integration of agricultural integrating trees, vegetables and/or animals in same spaces of the farm (7); separating vegetables, trees and/or animals
biodiversity in distinct spaces of the farm (7)

Simplifying spatial allocation of

Temporal and vegetables with grouping criteria

botanic family (6); soil fertility needs (9) ; irrigation needs (3); season of seedlings or harvesting (6)

spatial — - —— - - -
organpization of building up the global immune system of the agroecosystem through biodiversity to be more flexible with rotation
cultivated Easing rotation complexity strictness (8); distinguishing "sensitive vegetables" to sanitary disorders from "less sensitive vegetables" and following
diversity strict rotation criteria only for “sensitive vegetables” (6);

Reducing complexity of crop temporal
planning

choosing flexible and complementary selling channels to buffer production uncertainties (11); planning one year in
advance with safety margins only some "key vegetables" and planting/sowing "complementary vegetables" with less
safety margins or throughout the production season depending on opportunities (7); no crop planning (1)

The number in brackets indicates how many microfarms out of 14 made this strategic choice.
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In accordance with classic principles of organic agriculture (Darnhofer et al. 2010), all studied
microfarmers considered that soil fertility was a central issue in order to guarantee plants’
productivity and health. Microfarmers implemented a wide range of strategies to improve the
quality of their soil and closing nutrients and organic matter cycles at different scales (Table
3). To preserve plants’ health, microfarmers used traditional practices such as crop rotation or
organic treatments, mainly farm-made (plant macerations). But above all they tried to
maximize natural biotic regulation through cultivated plant diversity and habitat diversity
consciously created on the farm (hedgerows, trees, flowers strips, refuges for wildlife,
uncultivated areas, ponds etc.). In this regard, the high level of cultivated biodiversity
contributed at the same time to providing a sufficiently wide product range to be suitable for
direct selling and to maintain the agroecosystem’s health and resistance to disturbance
(Holling 1973).

3.2.3 Temporal and spatial organization of cultivated diversity

Cultivated diversity was not only a key point of microfarmers’ strategic choices for
commercial and ecological reasons but also for social reasons. Indeed, a wide range of
cultivated plants was promoted by the 14 microfarms as a way to create a pleasant landscape
to work in and to improve farmer’s satisfaction at work through a variety of tasks. However,
organic market gardeners often perceive that a high level of cultivated diversity makes spatial
and temporal organization of crops very complex (Aubry et al. 2011). This feeling was shared
by the farmers we interviewed, who implemented various solutions to address this problem
(Table 3). For example, 6 microfarmers judged that it was impossible to follow classic
monocropping rotation criteria based on botanical family because the way in which their
practice of intercropping and relay cropping mixed crops across families. Farmers chose to
respect rotation criteria only for a few vegetables that they identified as “sensitive vegetables”
for instance cabbages or potatoes which are sensitive to soil-borne diseases. For other
vegetables judged as “less sensitive,” farmers opted not to abide by strict rotation criteria in
the belief that the biodiversity and intercropping practices of their farm were enough to
maintain the global immune function of their agroecosystem. In an analogous way, in order to
reduce the complexity of crop planning, 7 microfarmers distinguished key vegetables strongly
expected by consumers at different times of the year (for example radishes in spring, tomatoes
in summer and carrots in winter) and complementary vegetables which were not specifically
expected by consumers but brought diversity to the commercial offer (for example kohlrabi,

or fennel in summer). Only key vegetables received a strict planting plan complete with high



15

safety margins before the production season. Complementary vegetables, in contrast, were
planned less strictly or throughout the production season, depending on opportunities. Even in
the absence of strict planning for complementary vegetables, the high number of cultivated
plants at the same time made possible to offer each week enough diversity to fulfill market
requirements. These examples showed that microfarmers from our sample paradoxically
reduced the complexity of spatial and temporal crop planning through strategies relying on the
ecological and commercial advantages of a high level of cultivated diversity. Indeed richer
and healthier agroecosystems made possible to be more flexible with rotation criteria and the
presence of a high number of harvestable products at any time of the year allowed
microfarmers to plan less strictly their crops.

3.3 A conceptual framework linking farmers’ aspirations, perception of

situation and strategic choices

3.3.1 Strategic choices and their determinants

As shown in Figure 1 and Table 2, all studied microfarmers justified and explained their
strategic choices referring to a wide range of aspirations and to specific constraints or
opportunities perceived in their situation. It is therefore relevant to consider strategic choices
in terms of coherence with these determinants as suggested by Brossier et al. (2003). For
example, farm N’s choice to design an agroforestry system with fruit trees and vegetables can
be understood through different strategic determinants, such as the wish: to create rich
agroecosystem (search for meaning and commitment); to improve landscape aesthetics
through multiple plant strata (quality of life and work); to be independent from fruit producers
(commercial autonomy); to supply the strong local demand for organic fruits and vegetables
(opportunity of local situation); and to create shade for the market gardeners' well-being

(quality of life and work) in a region with really hot summers (site constraints).

3.3.2 Taking the interdependence of strategic choices into account

Our analysis showed that strategic choices were closely interlinked. So it is necessary to study
them in a systemic way, considering their interactions. For example, the choice of exclusively
manual work (technical management) on farm G was related to the limitation of motorized
equipment costs (investment) and to the use of trainees to meet the need for labor (labor
organization). Moreover, to create a decent income without motorization, these market
gardeners grew uninterrupted rotations of short-cycle vegetables and choose not to grow

certain storage crops such as potatoes, which they considered to be unprofitable with manual
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growing techniques (technical management). As they perceived a large local demand for these
crops, they bought potatoes from a neighboring organic producer to complement their
vegetable boxes (marketing and community integration).

3.3.3 Considering trade-offs and adaption

Within their life project, microfarmers made trade-offs between their different aspirations. For
example, microfarmers from farm F wanted to design a landscape where cultivated varieties
would be freely spread across multiple areas in accordance with their aspiration to create a
rich ecosystem. In practice, however, cultivated varieties were grown together in the same
space to limit labor costs and workload, in accordance with their aspiration of reducing
workload and creating a decent income. Likewise, their technical choice of using plastic
mulches stemmed from a trade-off between the workload reduction allowed by this strategic
choice and the wish to preserve fossil fuels required for plastic fabrication.

In the determination of strategic choices, microfarmers also adapted their aspirations to the
perceived resources and constraints of their situation. For example, farm G, which had free
access to horse manure from a neighboring riding school, was able to manage soil fertility
sustainably by recycling organic matter at local level. Farm B, which did not perceive this
opportunity, choose to allocate a part of its land to green manure production. The nature of
trade-offs and adaptation varied considerably among the 14 microfarms but are essential to

consider in order to wunderstand microfarmers’ strategic choices (Table 4).
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Table 4: examples of trade-offs and adaptation on the 14 microfarms

Farm Aspirations in tension Opportunitiess/constraints perceived in situation Trade-offs and adaptation in strategic choices

A Commercial autonomy vs Farmers in the neighborhood are ready to lend their A borrowed tractor is occasionally used (even if it consumes fuel) to grow some storage crops
preservation of rare resources tractor such as potatoes which are expected by local clients

B Desirable daily workload vs ~ The farmers have not enough experience in working A small tiller is used (even if it consumes fuel ) rather than animal draught which can generate
preservation of rare resources  with animals more workload if it is not well mastered

c Material autonomy and The local government offers free organic matter but  Manure is bought from a cattle breeder (even it is more expensive) because it would be unfair to
decent income vs fairness not enough for every grower get free organic matter if other local growers could not benefit from it
Creation of rich ecosystems The f""”!“ IS fmanuglly supporte(_j by sponsors for Monocropping and high added value crops are favored to prove that the microfarm is

D developing alternative farms which are

vs change of mentalities

economically viable

economically efficient (even if intercropping could create a richer ecosystem)

Desirable weekly workload

In order to reduce peaks workload employees are used (even if the farmers couple has to accept to

E and fairness vs decent income The two farmers are a couple live with less than two full salaries to pay fairly their employees)
F Deswablg weekly workload vs - The farm was created on a meadow which brings a Plastic mulch is used to reduce weeding (even if plastic fabrication consumes fuel)
preservation of rare resources lot of weeds problems
Commercial autonomy vs A local motorized organic market gardener produces A tractor is not used because it is unpleasant but vegetables boxes are complemented with potatoes
G  pleasure and preservation of - . .
potatoes from outside the farm (even if they are produced by a motorized colleague)
rare resources
H Material autonomy vs decent  The animal manure produced in the neighborhood is A bigger surface of greenhouse was built (even if it is more expensive) to grow green manure in
income not good quality the greenhouses rotation and less depend from neighbors
Flngnual a_utonomy vS . Bank loans are not accepted to be independent from banks but equipment is self-built
| having holidays and week- The farmers do not have a lot of personal savings . e X .
ends progressively (even if it requires to work during some week-ends)
3 Aesthetics vs desirable yearly Cold climate makes impossible to grow most No greenhouse was built because it is ugly (even if vegetables can then only be sold from may to
workload distribution vegetables outside in winter december which creates a peak workload in this period)
K Diversity of activities vs Local people do not buy a lot of vegetables in open  Vegetables are sold through a box scheme to create a decent income (even if it would be a more
decent income air markets varied and pleasant work to sell in open air markets)
. . Local people wish to support financially the Vegetables boxes are sold less expensive that people would be ready to pay (even if the farmer
L  Decent income vs fairness . - . . .
microfarm could make more money) because the farmer estimates that he is already fairly paid
Creation of rich ecosystems  The farmers are not confident about their technical ~ Vegetables are grown in monocropping because intercropping systems would generate more
vs desirable weekly workload skills as market gardeners workload if not well managed (even if they would bring more biodiversity)
N Aesthetics and pleasure vs Local consumers wish to have fruit with their Fruit trees rows integrated in vegetables plots are limited (even if more trees would create a nicer

decent income

vegetables boxes

landscape) because they are more sensitive to production uncertainties than vegetables
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3.3.4 A conceptual framework for a systemic approach of strategic choices

We created a visual framework combining the different conceptual categories of strategic
choices, strategic determinants and their relations already described: trade-off, adaptation,
coherence and interdependence. The use of this framework is illustrated on concrete examples
from farm 1 and N in Figure 2 and Figure 3. When the framework was discussed on the field,
farmers and teachers highlighted that it allowed to map visually strategic choices and strategic
determinants and to get a global picture of their complex links. In this regard, it can be
compared as a mind map which makes possible to see a complex problem as a whole instead
of analyzing each part of it separately (Buzan 1995). It was deemed credible by market
gardeners because the nature and variety of the aspirations considered were in accordance
with the reflection that went into designing their farms. It was judged salient because the 6
categories of strategic choices corresponded to what mattered for farmers in the management
of their agroecosystem. Moreover, 30 out of 40 market gardeners said that it was sometimes
difficult to take distance from their busy daily farming activities and that this framework
could help them to facilitate a reflexive thinking on their strategic choices. All the teachers
and advisors who were involved in the discussions about the framework told that it was
crucial to help students and new farmers to develop a systemic approach on their farm but that
practical tools were missing to support the teaching of systemic farming approaches.
According to them, the key concepts and conceptual categories underlined by the framework
could help students and farmers to “ask the good questions”: “what do I really want and seek
from my farming project?”’; “how do I make my strategic choices coherent with what I
seek?”’; “how can I enjoy local opportunities and adapt to constraints?”’; “which types of
trade-offs am I ready to make ?”. Our framework was perceived as legitimate because we
took into account farmers’ views, comments and criticism in all steps of the research process.
As these alternative farmers valued their autonomy with regard to information and
knowledge, they also appreciated the fact that the framework was non-normative and could be

adapted to a wide range of aspirations and singular cases.
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Numbers in brackets in the text are presented
visually on the conceptual framework to allow a
global comprehensive view of strategic choices.

For ideological reasons, these microfarmers had a
strong aspiration of financial autonomy (1), which
lead them to refuse bank loans (2). As they did not
have a lot of personal savings (3) and perceived
that some friendly neigbors had building skills (4),
they decided to invest progressively in the self-
building of most of their equipment (5) supported
and helped by their neigbors (6). As self-building
equipment required time, microfarmers wished to
reduce as much as possible the worload in the
gardens (7). They opted for cropping practices
which were supposed to limit workload: using a
tiller for soil preparation, using plastic mulch to
reduce weeding and growing vegetables in
mocrocropping rather than intercropping (8).
These technical choices consuming fuel and
limiting spatial diversity (monocropping) were a
trade-off  considering  their  environmental
aspirations of creating rich ecosystems and
preserving rare resources (9). As producing
vegetables while self-building their equipment in
the same time was exhausting, these microfarmers
wanted to have long holidays in winter (10) to
relax. They decided to plan their crops in order not
to work in january and february (11). As
consequence, they were able to sell vegetables
boxes only from april to december (12).

Figure 2: illustration of the conceptual framework for strategic choices of farm I
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on the conceptual framework to allow a global
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These microfarmers really wanted to get involved in
local life (1) and choose for this reason to sell
through a vegetable box scheme (2). This initiative
was supported by a community association which
lent them buildings for selling their vegetables (3)
which allowed the microfarmers not to invest in a
building (4). As a lot of local people had their own
private gardens which produced often French beans
and green peas (5), the microfarmers decided not to
provide these vegetables in the boxes (6) which was
coherent with their aspiration of reducing weekly
workload (7) as harvesting beans and peas takes a lot
of time. In order to reduce their workload, they also
decided to employ a trainee during spring and
summer (8). As microfarmers perceived a high local
demand for organic fruit (9) and as one of them had
studied arboriculture (10), they decided to integrate
rows of fruit trees in the vegetables plots (11). This
choice of planting trees also meant to bring shadow
and create a moister microclimat for vegetables (12)
as local climate was really hot in summer and there
was no acces to irrigation in most plots (13). The
limited number of fruits trees planted was a trade-off
between the aspiration to create a pleasant landscape
for farmers (14) and the aspiration of creating a
decent income (15) as fruit production was judged
more sensitive to climatic uncertainties than
vegetables.

Figure 3: illustration of the conceptual framework for strategic choices of farm N
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Discussion

4.1 Adaptation of our framework to other types of alternative farms

Scientific literature shows that the aspirations highlighted in our framework: decent income
and workload, quality of life, autonomy, social and environmental commitment, are shared by
most alternative farmers (Holmes 2006; Beus and Dunlap 1990; Deverre and Lamine 2010;
Holt Giménez and Shattuck 2011; Fernandez et al. 2013). We therefore think that the
structure of our framework could be adapted to other types of alternative farms, integrating
other types of aspirations as necessary. Moreover, the key concepts used in our framework:
trade-offs, adaptation, coherence, interdependence, have been historically developed in
systemic agronomy approaches for studying a wide range of farms, especially cereal and
livestock farms (Brossier et al. 2003; Marshall et al. 2013). In this regard, we hypothesize that
our framework could be suitable for other types of farms than market gardens. Concerning
strategic choices categories some other categories may be needed for approaching other types
of farming systems. However, we do think that the six categories we propose ((i) marketing,
(i) community integration, (iii) investment, (iv) labor organization, (v) technical and
ecological management, (vi) temporal and spatial organization of cultivated diversity) are
relevant for other alternative farms. Indeed, classical agronomic frameworks assume that all
farming systems have to make strategic choices about marketing, investment, labor
organization and technical management (Brossier et al. 2003; Marshall et al. 2013).
Furthermore, as alternative farms seek to contribute to the vitality or rural communities,
respect the environment and value diversity (Holmes 2006; Beus and Dunlap 1990; Deverre
and Lamine 2010; Holt Giménez and Shattuck 2011; Fernandez et al. 2013; Ponisio et al,
2015), they tend to rely more on local networks, to develop a holistic approach of their
agroecosystem and to be challenged by the management of complex diversified systems. The
original focus in our work on specific strategic choices concerning community integration,
ecological management and organization of cultivated diversity could therefore be more

generally convenient for other alternative farming systems.

4.2 Assessing and supporting alternative farms viability

Our qualitative study was meant to be a first step in the development of a practical tool to
support microfarmers in the design of strategic choices which ensure the viability of their
farms. In the introduction, we gave a preliminary theoretical definition of viability as farms’

internal economic and social sustainability (Yunlong and Smit 1994; Hansen and Jones 1996;
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Ba and Aubry 2011). During the interviews, microfarmers told us that their aptitude and
desire to continue their farming activity would depend to the extent they would be able to
fulfill their wide range of material and immaterial aspirations over the time. Based on this
work, we propose a definition of farm’s viability as the possibility for farmers to live on a
long-term basis in accordance with their material and immaterial needs and values. We think
that this generic definition should be operationalized specifically for each farm because our
work showed that aspirations varied among the farms. Assessing and supporting the viability
of a farm thus requires an understanding of the specific needs and values of that farm, for
example the minimal level of income required to sustain farmers’ lifestyle, the maximal
weekly workload acceptable, and the environmental and social aspirations which make sense
for the farmer.

This understanding could lead to define for each farm quantitative and qualitative constraints
which need to be respected to guarantee the farm’s viability. Our work has shown that
microfarmers did not wish to optimize a few criteria (for example their profit) but to
guarantee an acceptable fulfillment of a large variety of criteria. We therefore think that
mathematical approaches to viability could be relevant for supporting their decision-making.
The mathematical theory viability (Aubin 1991; Cury et al. 2005; Sabatier 2010) assumes that
a system is viable if it stays in a domain of multiple constraints over time. Mathematical
algorithms have been developed to explore all strategies which allow a system to stay within a
set of given constraints, as distinct from optimization approaches that highlight only the best
strategies to fulfill a limited number of criteria by problem-solving algorithms (Sabatier 2010;
Martin et al. 2013). However, viability algorithms require quantitative data and a dynamic
description of the studied systems. As our conceptual framework provides only a qualitative
and static vision of the farm, further reflection and data collection will be carried out to
develop dynamic models of microfarms depending on the strategic choices they make.

4.3 Furthering the understanding of trade-offs between aspirations

Our work has shown that farmers' strategic choices are the result of their perception of
situation and trade-offs between their aspirations. The modalities of these trade-offs require
further investigation. The framework of multifunctionality of agriculture (MFA) aims to
quantify the value of different functions, goods and services provided by farming systems, in
order to optimize the trade-offs between them for increased sustainability (Gomez Sal and

Gonzélez Garcia 2007; Huang et al. 2015). The MFA approach distinguishes the on-farm
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effects and the off-farm effects of the identified functions. On-farm effects are seen as farmer's
private goods, whereas off-farm effects are perceived as common or public goods (Huang et
al. 2015). Based on this theoretical consideration, it would be possible to consider alternative
farmers’ on-farm and off-farm aspirations. As alternative farmers strongly wish to have a
positive impact on social and environmental global welfare (off-farm aspirations), they may
neglect or sacrifice their income or their quality of life (on-farm aspirations) which can put the
farm’s viability at risk (Bon et al. 2010). Conversely, the microfarmers we studied argued that
their personal welfare was a fundamental condition of their contribution to collective welfare
and wished to reconcile both in their strategic choices. MFA approaches have considered
varied economic, social and environmental off-farm effects but on-farm effects are usually
limited to farmer’s costs and profits (Buysse et al. 2007; Huang et al. 2015). To reach a
deeper understanding of trade-offs in alternative farming systems, a wider range of on-farm

aspirations should be considered.

Conclusion

Our case study of 14 market gardening microfarms in northern France has shown that the
strategic choices of these alternative farmers were coherent with a global life project defined
by strong social and environmental aspirations rather than profit maximization. Classical
agronomic frameworks are thus not suited to the analysis and assessment of such strategic
choices. Through a qualitative analysis, we developed a conceptual framework which takes
into account not only farmers’ usual aspirations, such as generating a decent income and
maintaining an acceptable workload, but also their search for autonomy, quality of life,
meaning and commitment. As these aspirations were sometimes in tension, our framework
highlights the need to consider trade-offs between them. This framework also underlines the
necessity to consider farmers’ perception and adaptation to local opportunities and constraints
because microfarmers based their project on close relationships with community and wished
to create agroecosystems in accordance with local conditions. Moreover, it emphasizes the
necessity to approach microfarmers’ strategic choices through their interdependence because
microfarms’ design was underpinned by holistic thinking in alignment with their sources of
inspiration, such as organic agriculture, natural farming and permaculture. Our conceptual
framework was discussed with market gardening professionals on the field and was judged
relevant to stimulate systemic and reflexive thinking on microfarmers’ strategic choices. We

think that this framework could be adapted to other types of alternative farming systems that
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promote social and environmental aspirations, adaptation to local context, and holistic
thinking. This qualitative framework could be a base for the development of dynamic
modelling to better understand the long-term viability of of alternative farms. Our work
suggests that it would be especially relevant to examine the impacts on farm viability of trade-

offs between farmers’ on-farm (farmer’s welfare) and off-farm (society welfare).
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