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Abstract

Farmers in Europe are increasingly converting to organic farming. For farmers, the conversion is an uncertain period that requires
multiple changes to comply with organic regulations while not obtaining the organic price for products. Previous research
findings highlight the multiple risks of converting to organic farming, but they tend to neglect farmers’ satisfaction during the
conversion. Our objective was to investigate whether and how farmers could improve their satisfaction during the conversion to
organic. We surveyed a sample of 19 dairy farms in Aveyron, France, from 2016 (their last year as conventional) to 2018. We (i)
characterised the evolution of dairy farmers’ satisfaction and the conversion strategies implemented from the last year of
conventional farming up to the end ofthe conversion to organic, and (ii) identified which conversion strategies improved farmers’
satisfaction the most. Satisfaction was assessed by farmers regarding economic, agronomic, livestock-related, and social aspects
as well as work conditions. We ran principal component analysis (PCA), hierarchical clustering on principal components
(HCPC), and partial least squares (PLS) regression to analyse the data. Our results revealed that all farmers were satisfied after
conversion to organic. All observed conversion strategies were oriented towards pasture-based grazing systems and a reduction in
land use and herd management intensities. It was not possible to relate specific conversion strategies to specific changes in
patterns of satisfaction. This study was the first trying to relate the evolution of farmers’ satisfaction to changes in farming
practices during the conversion to organic. In showing the strong increase in farmers’ satisfaction during the conversion to
organic, our results strongly contrast with previous studies that highlighted the multiple risks of converting to organic farming.
When supporting farmers considering a conversion, local advisers may consider farmers’ objectives and their potential satisfac-
tion regarding their achievements beyond the risks of not obtaining the organic price for products immediately.
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1 Introduction

Farmers are facing an increasingly turbulent context
characterised by volatility in prices of inputs and outputs
(Wright 2011) and more frequent extreme climate events
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(IPCC 2013). Since the 2000s and the increased liberalisation
of the dairy sector in Europe, strong turbulence in the milk
market has challenged many dairy farmers (Brehon 2009).
During the previous crisis in 2015-2016, several dairies in
France informed farmers that they wanted more organic milk,
which would require some farmers to convert to organic. As it
was unclear when conventional milk prices would recover,
some farmers considered the organic market (Bouttes et al.
2018a). Converting to organic farming requires a period of
18 or 24 months, depending on the dairy farmer’s choice
(CNAB-INAO 2013). This is challenging for farmers. While
not obtaining the organic price for milk, they must comply
with organic regulation and implement multiple changes in
farming practices, marketing, knowledge exchange networks,
and social relations (Lamine and Bellon 2009). This challenge
is especially critical in a turbulent context and when farmers
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start with fragile economic situations, as French advisers fre-
quently reported in 2015-2016. Understanding whether and
how converting to organic can improve farmers’ situations is
thus of primary interest to adapt the support provided to
farmers during this 18- to 24-month period.

Conversion to organic can be regarded as a specific case of
transition, i.e. the process by which the principles governing a
system are radically revisited, resulting in changes of both the
values of actors and their practices (Hazard et al. 2017).
Several studies have analysed farm transitions through the
lens of changes in farming practices. Chantre et al. (2015)
identified agronomic-coherence phases that reduce input on
arable crops throughout a farmer’s career. Coquil et al. (2014)
analysed transitions to self-sufficient crop-dairy farming and
characterised the tools farmers used to make decisions during
the transition. Garcia-Martinez et al. (2009) analysed trajecto-
ries of mountain cattle farms to identify the mechanisms in-
volved in changing practices. The main limitation of these
sources is that they do not relate changes in farmers’ practices
to changes in farm performances, even though this link is
essential to characterise the most suitable transition strategies.
Few studies addressed this limitation. Bouttes et al. (2018b)
highlighted that farmers’ practices influenced trade-offs be-
tween economic efficiency and productivity on French
organic dairy farms. Falconnier et al. (2015) showed how
farming techniques influenced the evolution of farm perfor-
mances (including yield and labour productivity) in southern
Mali. However, these studies assessed farm performance
using quantitative indicators defined by experts or researchers
that were related mainly to farm economics and productivity
and assumed that the higher the performance the better. When
assessing transitions, the international literature lacks mixed
approaches considering the evolution of farmers’ assessment
on their situation in relation to changes in farming practices.

In practice, farmers’ choices are influenced by trade-offs
among a wide range of motivations and objectives, beyond
farm economics and productivity, including farmer welfare
and self-reliance (Coquil et al. 2014; Bouttes et al. 2018a).
Accordingly, farmers may have different sources of satisfac-
tion, i.e. fulfilment of their wishes, expectations, or needs in
their professional activities, relating to different dimensions
(which criteria, e.g. productivity, workload, or which trade-
off among criteria) and ways to assess them (which indicators
quantify each criteria, e.g. work hours, difficulty, or income to
assess satisfaction). Only very few studies addressed farmers’
satisfaction, and they mostly focused on stable farming sys-
tems differing either in size (Besser and Mann 2015) or in the
production practices implemented (e.g. organic vs. conven-
tional in Rickson et al. 1999 and Mzoughi 2014). The inter-
national literature lacks characterisation of relations between
changes in farming practices and farmers’ satisfaction along
transitions such as a conversion to organic farming. Again,
this can best be addressed with mixed approaches combining
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qualitative data on the evolution of farmers’ satisfaction to
quantitative data on changes in farming practices.

We investigated the evolution of farmers’ satisfaction dur-
ing the regulatory duration of the conversion to organic farm-
ing and the conversion strategies implemented that increased
this satisfaction the most with a focus on changes in farming
practices. Based on a sample of dairy farms in Aveyron,
France, we implemented a mixed approach combining quali-
tative and quantitative data that successively aimed to (i) char-
acterise the conversion strategies implemented from the last
year of conventional farming up to the end of the conversion
to organic, (ii) characterise the evolution of dairy farmers’
satisfaction, and (iii) identify which conversion strategies im-
proved farmers’ satisfaction the most (Fig. 1).

2 Materials and methods

2.1 Choice of satisfaction and conversion strategy
variables

We adopted a mixed approach to select variables illustrating
farmers’ satisfaction and conversion strategies based on a lit-
erature review, participant observation, and exchanges with
advisors and farmers in our study territory, the Aveyron
Department in South-Western France. In 2015-2016, we did
participant observation during three collective farm and facto-
ry visits, two organic farmer training sessions, four student
interviews with actors in the local dairy sector, and three ad-
vice time on the conversion project one-on-one with the ad-
viser and farmer. In 2016, we conducted interviews with the
surveyed farmers focused on motivations for converting to
organic farming (Bouttes et al. 2018a). In 2017, we organised
two focus groups with local advisers and dairy farmers to
discuss our choices regarding the studied variables. There
was no consensus among farmers on the indicators and

Fig. 1 Picture of a dairy herd in one of the surveyed farms taken during
winter 2017-2018, at the end of the conversion to organic farming.
Source: Maélys Bouttes
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reference values best suited to assess farm performances.
Thus, we decided to focus on their satisfaction—in the sense
fulfilment of their wishes, expectations, or needs—that allows
taking smoothing differences in individual preferences and
objectives.

We focused on five variables representing farmers’
satisfaction:

—  Economic status of the farm (e.g. cash flow, debt level,
thereafter called “economic”)

— Agronomic, i.e. soil and crop conditions (e.g. yields, soil
health, thereafter called “agronomic”)

— Livestock-related, i.e. herd conditions (e.g. quantity and
quality of milk, cow health, thereafter called “livestock-
related”)

—  Social, i.e. relations with relatives, neighbours, and soci-
ety (e.g. quality of the exchanges with tourists concerning
the farm, thereafter called “social’)

—  Work conditions subdivided into 6 categories, i.e. the
workload and the difficulty of the year-round tasks (e.g.
milking cows), the workload and the difficulty of the
seasonal tasks (e.g. harvesting corn silage), the free time
available to cope with unexpected events (e.g. a tractor
failure), and the free time for non-professional life (e.g.
holidays) (thereafter called “work conditions™)

For variables representing farmers’ conversion strategies,
we created three groups that illustrated farm structure, herd
management intensity, and land use intensity, respectively,
following (Bouttes et al. 2018b). These dimensions are often
modified during conversion to organic farming. Ultimately,
we included 21 conversion strategy variables, composed of
4 farm structure variables, 8 land use intensity variables, and
9 herd management intensity variables:

—  Number of dairy cows (“NbCows”, livestock units (LU))

— Utilised agricultural area (“UAA?”, ha)

— UAA accessible for dairy cow grazing (“access”, ha/cow)

—  Number of dairy cows per worker (“CowWork”, LU/
worker)

—  Percentage of UAA used to feed livestock (“UAALIiv”,
%)

—  Percentage of harvested cereals in the UAA (“cereals”,
%)

—  Percentage of pastures in the UAA used to feed livestock
(“pastures”, %)

—  Percentage of maize cropping in the UAA used to feed
livestock (“maize”, %)

—  Percentage of cereal-legume intercrops in the UAA of
cereal cropping (“CerLeg”, %)

—  Percentage of pastures including legumes in the UAA of
pastures (“PastLeg”, %)

— UAA grazed by dairy cows (“UAAGraz”, ha/cow)

Stocking rate, calculated as the number of dairy cows per
ha of the UAA used to feed livestock (“StockingRate”,
LU/ha)

—  Milk production per cow (“Milk”, t milk/cow/year)

— Age of heifers at first calving (“1stCalving”, months)

—  Percentage of heifers in the herd (“heifers”, %)

—  Replacement rate, i.e. number of dairy cows in the herd
replaced by heifers per year divided by the total number
of dairy cows (“replacement”, %)

— Calving interval, i.e. duration between two calvings
(“Calvingl”, days)

—  Calving distribution, i.e. spread of calvings over a year in
the herd (“CalvingD”, months)

— Amount of concentrates distributed per livestock unit
(“Conc”, t/LU/year)

—  Duration of dairy cow grazing (“GrazD”, months)

—  Duration of cow feeding without silage or wrapped bales

(“NoSilage”, months)

2.2 Case study farms and data collection

The study was performed from 2016 to 2018 in the
Department of Aveyron, a mountainous department in
South-Western France with a large range of soil and climatic
conditions. This department is the main producer of milk in
Southern France with 316,799,000 1 milk (1.3% of the nation-
al production) produced by 50,040 cows (1.4% of the national
herd) located in 1041 farms (1.8% of the French dairy farms)
in 2017 (CA Occitanie 2018). The area was selected due to the
specific context occurring in 2016. A local dairy decided to
increase the locally collected amount of organic milk and
started to encourage farmers to convert to organic. Thus,
working in Aveyron allowed us to study a group of farmers
concurrently engaging in the conversion to organic farming in
2016. Until 2016, about 4.6% (n = 48) of its dairy farms were
organic (Agence BIO 2019). In 2016, about 50 conventional
farmers decided to convert to organic. Due to the time needed
to conduct the survey and to the short time window available
for farmers at late winter, we surveyed 19 farms each of the
3 years.

All 19 farms began the conversion in 2016 and implement-
ed a conversion in 18 months, i.e. conversion of land for 1 year
and then conversion of the herd for 6 months prior to selling
milk with the organic label and price. We selected the 19 farms
to capture the diversity in (i) farming systems before conver-
sion, i.e. initially similar or dissimilar to organic practices; (ii)
farm sizes (50—145 ha and 35125 cows); (iii) social situations
(age (29-66), gender (13 farms led by men only, 1 farm led by
a woman, and 5 farms led by both men and women), individ-
ual (6) or collective (13) farm); and (iv) soil and climate con-
ditions (from shallow soil with a Mediterranean climate to
rather deep soils with continental climate). We expected that
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the diversity in initial situations would provide sufficient di-
versity in strategies during conversion to identify those that
improve farmers’ satisfaction the most. Local organic advisers
helped identify and select farmers to ensure the diversity need-
ed. Some farmers also helped to identify others (snowball
sampling).

Data were collected through 19 individual face-to-face in-
terviews each year from 2016 to 2018. Each year, we gathered
data on the same key aspects of farms and farming systems
from the last year of conventional farming (2015) up to the
first year of organic farming (2017). These aspects included
geographic location, land use, herd structure and management
(e.g. feeding, reproduction), and animal production.

In 2018, during the last round of face-to-face interviews, we
collected in addition qualitative data on the evolution of farmers’
satisfaction. As we wanted to focus on farmers’ perceptions of
their final situation at the end of the conversion and on the evo-
lution of their situation since conventional in 2015, we asked
farmers to answer two questions about each of the five satisfac-
tion variables: (i) How do you feel today? to collect an assess-
ment of the final situation, and (ii) How has your situation
changed compared to 20157, i.e. prior to the conversion to or-
ganic farming to collect an assessment of the evolution. To an-
swer the first question, farmers pasted a sticker on a board with
seven possible classes: very unsatisfied, unsatisfied, slightly un-
satisfied, neutral, slightly satisfied, satisfied, very satisfied. To
answer the second question, farmers pasted a sticker on a board
with five possible classes: deterioration, slight deterioration, no
change, slight improvement, improvement. When several asso-
ciate farmers were present during the interviews, each pasted a
different colour sticker, to represent the diversity of their
viewpoints.

2.3 Statistical analysis

Our statistical analysis followed three steps to answer our objec-
tives. First, to characterise the evolution of dairy farmers’ con-
version strategies together with their relative proximities, we per-
formed a principal component analysis (PCA) on the data table
where each row is a combination farm by year, the columns
being the variables. We removed previously three variables due
to high correlation (> 0.8) with other variables: “UAALIiv” anti-
correlated with “cereals”, “maize” anti-correlated with “pas-
tures”, “access” correlated with “UAAGraz”. PCA identified re-
lations among selected variables and projected the farm X year
combinations according to these relations. PCA was performed
using the package mixOmics (L€ Cao et al. 2009; Gonzalez et al.
2011) in R software. To identify clusters of conversion strategies
among farms, hierarchical clustering on principal components
(HCPC) was performed (Husson et al. 2010) using the initial
value (2015) and the variation between 2015 and 2017 for each
variable to illustrate the initial strategy and its evolution. Briefly,
HCPC combines PCA (deleting components corresponding no
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noise), followed by hierarchical clustering (Euclidian distance
and Ward aggregation method) on the chosen components of
the PCA to find the number of clusters, and finally k-means for
robust clustering. HCPC was performed using the package
FactoMineR (L¢ et al. 2008).

Second, to characterise the evolution of dairy farmers’ sat-
isfaction, we also performed PCA and HCPC. The data table
consisted here in farms in rows, and 5 satisfaction variables.
We transformed the stickers’ positions collected for the 5 sat-
isfaction variables into grades from — 3 to 3 for the final situ-
ation in 2018 (7 classes) and from — 2 to 2 for the evolution
between 2015 and 2018 (5 classes). When different sticker
positions were selected by the different members of a farm,
we took the mean of the different grades. We transformed all
these grades on a scale from 0 to 100 to standardise the data
for the statistical analysis. PCA was performed using these
grades of final situations and evolutions of the five satisfaction
variables for each farm. HCPC was performed to identify
satisfaction clusters during the conversion.

Third, to identify which conversion strategies improved
farmers’ satisfaction the most, we calculated a contingency table
on the one hand and a partial least squares (PLS) regression on
the other hand. We first explored relations between conversion
strategy clusters and satisfaction clusters (from both HCPC)
using a contingency table. Then, we performed a Pearson chi-
square test with simulated p values, due to low counts in the
contingency table, in order to test the null hypothesis of indepen-
dence between strategy clusters and satisfaction clusters. We then
performed partial least squares (PLS) regression to explain the
evolution of satisfaction variables (the 5 final values and 5 evo-
lutions) by farmers’ conversion strategy variables (19 initial
values and 19 evolutions) over the 3 years. This model is a slight
adaptation of Martin et al. (2017). PLS regression was performed
using the package mixOmics (L€ Cao et al. 2009; Gonzalez et al.
2011) in R software. For PLS regression, we removed the calving
interval (initial value and evolution) due to the amount of missing
data. We also removed the evolution for calving distribution and
stocking rate because they did not vary.

3 Results and discussion
3.1 Farmers’ conversion strategies

We analysed the evolution of farmers’ strategies during the
conversion to organic farming using PCA to identify relations
among variables and distinguish conversion strategies among
farms. From the PCA, component 1 (Fig. 2a) explained 29%
of'the variance. Principal component 1 opposed two groups of
variables:

(i) Duration of grazing (“GrazD”), UAA grazed by dairy
cow (“UAAGraz”), percentage of pastures in the UAA



Agron. Sustain. Dev. (2020) 40: 12

Page 50f 12 12

1

Zoom
GrazD
UAAGraz

0.5

-0.5

Component 2: 15% variance explained

-1 -0.5

-2

Component 2: 15% variance explained

4 -2 0

Heifers

NIk StockingRate

Conc

Cereals
NbCow

CowWork

% of variance
explained

0 0.5 |
Component 1: 29% variance explained

F8

F5

F18
& N g F2
— - ~
/F17 F11

F16

F1

Component 1: 29% variance explained

Fig. 2 Principal component analysis (PCA) on the 19 variables of
farmers’ conversion strategies, showing a relations among variables
along principal components (PC) 1 and 2 (explaining 29% and 15% of
the variance, respectively) and b individual farm trajectories between
2015 and 2017. Variables contributing the most to PC 1 are displayed
in red (a). Each farm (b) is identified by its number. For each farm, the
3 years are connected by an arrow to highlight its trajectory, and the
second year (2016) is marked with a cross. The two clusters for two

used to feed livestock (“pastures”), UAA accessible for
dairy cows (“access”, not on the graph but correlated with
“UAAGraz”), and percentage of UAA used to feed live-
stock (“UAALIiv”, not on the graph but anti-correlated
with “cereals”)

(i) Stocking rate (“StockingRate”), amount of concentrates
distributed per animal (“Conc”), percentage of harvested
cereals in the UAA (“cereals”), number of cows

conversion strategies as revealed by hierarchical clustering on principal
components are shown on this graph: conversion strategy 1 (initially
similar to organic farming models—solid lines in black or grey, the
choice of 2 colours is to distinguish overlapping trajectories) and
conversion strategy 2 (having implemented drastic adaptations that
focused on pasture-based grazing systems—dashed lines in orange or
brown)

(“NbCow”), and percentage of maize cropping in the
area used to feed livestock (“maize”, not on the graph
but anti-correlated with “pastures”)

Thus, we distinguished between (i) farming systems with a
focus on pastures and moderate land use and herd manage-
ment intensities (Fig. 2a, left side) and (ii) those with a focus
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on cropping and higher land use and herd management inten-
sities (i.e. more concentrates and maize silage fed to cows,
higher stocking rate, and more grain cereals cropped, includ-
ing for cash crops (Fig. 2a, right side)). Linking the projections
of individual farms over time (last year of conventional farm-
ing, first and second year of conversion; Fig. 2b) revealed their
trajectories during conversion. It came out that all conversion
strategies observed were oriented towards pasture-based graz-
ing systems and a reduction in land use and herd management
intensities (Fig. 2b, all arrows pointing to the left).

The clustering of farms (HCPC) of conversion strategy
variables distinguished two clusters: conversion strategy 1
(11 farms) and conversion strategy 2 (8 farms). Table 1 illus-
trates the initial values before the conversion (2015) and the
variations over 2015-2017 for conversion strategy variables
highlighted in Fig. 2a.

The 11 farms following conversion strategy 1 (F3, F4,
F6, F9, F10, F12, F13, F14, F15, F17, and F19; Table 1)
were most similar to organic farming models when con-
ventional, i.e. pasture-based farming systems with a focus
on grazing and moderate land use and herd management
intensities. Except for farm F6, they evolved less during
the conversion than the farms following conversion strat-
egy 2. The stocking rate was relatively low in 2015 and
evolved little in 2017. Even when conventional, these
farms had at least the minimum area necessary for dairy
cow grazing (0.3 ha/cow for “UAAGraz” according to
local advisers). The duration of grazing (“GrazD”) was
relatively long in 2015 and evolved little by 2017. The
percentage of pastures in the area used to feed livestock
(“pastures”) was higher in 2015 than that of farms from
strategy 2 and increased to the detriment of maize
cropping (“maize”) for the vast majority of these farms
in 2017. The amount of concentrates distributed per ani-
mal (“Conc”) was lower in 2015 than in farms from strat-
egy 2 and decreased or did not evolve. Thus, these farms
focused mainly on pastures for grazing cows when con-
ventional and slightly strengthened this strategy during
the conversion.

The 8 farms following conversion strategy 2 (F1, F2, F5,
F7,F8, F11, F16, and F18; Table 1) were those initially most
dissimilar to organic farming models, i.e. higher land use and
herd management intensities when conventional than farms
following conversion strategy 1. They also implemented strat-
egies that focused on pasture-based grazing systems but made
larger changes during the conversion. The stocking rate was
relatively high in 2015 and decreased with the number of cows
(“NbCow”) until 2017. The accessible area (“access”) was
lower than that of the other strategies with three farms below
the minimum threshold (< 0.3 ha/cow), and it evolved little.
The grazed area (“UAAGraz”) was lower in 2015 than that in
farms following the other strategies, and it increased or did not
evolve. The duration of grazing (“GrazD”) increased or did
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not evolve as well. Accordingly, the percentage of pastures in
the area used to feed livestock (“pastures™) increased until
2017 to the detriment of cereal and maize cropping (“cereals”
and “maize”, respectively). The amount of concentrates dis-
tributed per animal (“Conc”) decreased due to the large
change in strategy to using pastures to feed livestock at graz-
ing during the conversion. These farms were fairly intensive
when conventional and increased grazing during the conver-
sion to organic farming.

Only one study (Bouttes et al. 2019) had previously
characterised the evolution of farming practices during a con-
version to organic in dairy farming based on a 5-year survey of
dairy farms in Brittany, France, from their last year of conven-
tional farming up to 2 years following the conversion. In the
present study like in the previous one, all the conversion strat-
egies observed were oriented towards pasture-based grazing
systems and a reduction in land use and herd management
intensities; however, the initial situation and the degree of
change during the conversion revealed two strategies. Those
results agree with Bouttes et al. (2019), who identified these
two types of strategies. The farms initially dissimilar to organ-
ic farming models from the point of view of farming practices
transformed their farming systems to increase autonomy in
animal feeding and other aspects (e.g. decision-making), in a
way similar to that of conventional dairy farms transitioning
towards autonomy (Coquil et al. 2014; Lebacq et al. 2015).
Organic inputs are far more expensive than conventional in-
puts. Thus, the changes implemented aim to rebalance the
potential productivity of the land and herd feed requirements
so that farmers can recover room to manoeuvre. This finding
also confirms that when seeking to develop their farm’s adap-
tive capacity, farmers strive for autonomy (Darnhofer, 2010)
by reducing as much as possible their reliance on external
resources.

Our study considered only the regulatory duration of the
conversion. For farmers, changes are implemented over a lon-
ger period of time (Lamine and Bellon 2009). It might be
relevant to study the evolution of those strategies throughout
a farmer’s entire career (Bellon et al. 2007), thus including the
farmer’s previous practices (Lamine 2011) and the changes
implemented after the regulatory duration of conversion.
Such longer studies may allow characterising more compre-
hensively how farmers develop their experiential learning and
progressively move away from the recommendations they
receive to take initiatives and change in accordance with
their own goals. Chantre et al. (2015) developed the concept
of agronomic-coherence phases to characterise transitions to-
wards decreased inputs on field crops throughout a farmer’s
career. Combining this long-term vision with our year-to-year
approach could inform short- to long-term pathways of chang-
es on farms converting to organic. This could help advisors
and policy-makers to adjust the support (guidelines, incen-
tives, etc.) provided to farmers during the transition.
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3.2 Evolution of farmers’ satisfaction
during conversion

We analysed the evolution of and final farmers’ satisfaction
during the conversion to organic farming using PCA and
HCPC to identify relations among variables and distinguish
satisfaction clusters among farms. Farmers were mostly satis-
fied across all five satisfaction variables at the end of the
conversion and generally considered that their situation had
improved (Fig. 3). Farmers had a positive or neutral evalua-
tion of the evolution and final level of their economic and
social situations. Only 6% of the evaluations were lower than
neutral (i.e. grades < 50; hatched cells on the lines evolution of
Fig. 3) and concerned three of the five satisfaction variables:
agronomic (evolution or final level), livestock-related (evolu-
tion), and work conditions (evolution or final level). In total,
84% of evaluations were neutral or higher (white to black cells
on the lines evolution of Fig. 3): 41% had a grade of 100 and
only 19% were neutral (i.e. grade of 50). Only 4% of evalua-
tions had grades of 2649, while 2% had a grade of 25 (the
minimum grade). No farms had only negative or neutral eval-
uations. However, 9 farms evaluated either a final level or
evolution negatively, while 1 farm evaluated both of them
negatively (and in the same satisfaction variable: agronomic).
No farms had grades of 100 in all satisfaction variables, but
among the 9 farms with only neutral or higher evaluations,

Fig. 3 Hierarchical clustering on
principal components of farmers’
satisfaction (graded from 0 to
100) based on the final level and
evolution of five satisfaction
variables during conversion to
organic farming, revealing three
clusters of farms (F1-F19).

only 3 farms had higher than neutral evaluations in all satis-
faction variables.

Components 1 and 2 of the PCA of satisfaction variables
(final values and evolution) (not shown) explained 27% and
25% of variance, respectively, which helped explain relations
among the variables. Along component 1, final levels of ag-
ronomic and social satisfaction and their evolution were pos-
itively correlated. The final level of economic satisfaction lay
between components 1 and 2, independent of other variables.
The evolution of livestock-related satisfaction lay along com-
ponent 2 and was also independent of other variables.

The clustering (HCPC based on the previous PCA) distin-
guished three clusters (Fig. 3). The first satisfaction cluster
included 6 farms (F3, F5, F10, F12, F13, and F16). This clus-
ter was mainly characterised by (i) high final economic satis-
faction (all grades of 100) influenced by a general increase in
economic satisfaction (grades of 50—100; mean = 92) and (ii)
decrease (for 2 farms) or no change in livestock-related satis-
faction (grades of 25-50; mean =42), resulting in a final
livestock-related satisfaction of 50—100 (mean="75). The
farmers explained that their high grades for final economic
satisfaction reflected the additional subsidies obtained during
the conversion (from the dairy and the government) and the
satisfaction of their first payment for milk at the organic price.
They also mentioned that production costs decreased once
they became organic due to, among other things, climate
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. L. Z Z Z
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conditions favourable for grazing during the last year of their
conversion.

All the farmers except one were unsatisfied before the con-
version and perceived that their economic situation had im-
proved greatly. In contrast, these farmers did not perceive an
improvement in their livestock-related satisfaction and hoped
that the situation would improve in the future. Some experi-
enced a large decrease in the quantity and quality of milk
during their first few organic winters and were still looking
for solutions. Nervousness and stress were among the words
used by farmers commenting their situation, as problems of
milk quality and quantity indicate failure and may impact farm
profitability.

The second satisfaction cluster included 3 farms (F4, F7,
and F15). This cluster had lower grades for the final level and
evolution of agronomic and social satisfactions than the other
clusters. Agronomic satisfaction decreased or did not change,
depending on the farm (25-50; mean =42), and had mostly
low final grades (33—67; mean =44). Social satisfaction in-
creased or did not change (50—75; mean = 63), with relatively
high final grades (67-83; mean = 72). For agronomic satisfac-
tion, the farmers had diverse experiences during the conver-
sion. For example, on one farm, the farmer set up no-till trials
while converting to organic, and the results were unsatisfac-
tory. Another farmer was disappointed with the cereal and
pasture yields. Regarding social satisfaction, two farmers pro-
vided ambivalent answers: the social situation in the non-
agricultural environment improved, especially with other or-
ganic farmers, but interactions with conventional farmers de-
teriorated. Farmers mentioned the importance of solidarity
with neighbours, organic or not, when they encounter risks
and/or perform collective field work, such as harvesting silage
maize. They were satisfied with the increase of positive inter-
actions with people outside the farming community, which are
a great emotional support. The remaining farmers in this clus-
ter evaluated their situation positively, with no changes.

The third satisfaction cluster included 10 farms (F1, F2, F6,
F8, F9, F11, F14, F17, F18, and F19) and was mainly driven
by livestock-related satisfaction that increased, with grades
ranging from 75 to 100 (mean = 95), and had high final levels
(67-100; mean = 83). The farmers related this improvement to
the perception of fewer animal health problems and higher
milk quality, although some farmers remained anxious about
the latter. Some farmers related this improvement to the de-
crease in the number of cows and the increase in the amount of
grazing in their diet. Due to these changes, farmers felt that
they were more attentive to individual cow issues and were
accordingly more proactive and reactive.

From the main body of the literature, we expected farmers
to have less economic and agronomic satisfaction after the
conversion to organic (MacRae et al. 1990; Lamine and
Bellon 2009). Several studies indicated that conversion to or-
ganic farming might be an economically or/and technically

difficult time for farmers, which could imply a higher sensi-
tivity to risks. Padel (2001) argues that the conversion is often
costly. Other authors indicate an “organic transition effect”
(Liebhardt et al. 1989; MacRae et al. 1990); i.e. technical
and economic performances decrease for the first few years
after conversion, but after 3 years or more, soil quality and
biological activity improve and lead to an increase in yields.
Martini et al. (2004) suggest that the learning required to de-
velop the skills involved in organic farming could result in
more technical failures in the first few years after conversion.

These studies highlight uncertainties in the agronomic and
therefore economic performances during conversion.
Agroecosystem responses to changes in practices are un-
known for farmers, as is the time required for the
agroecosystem to reach a new equilibrium. Thus, farmers
might experience technical failures and/or an uncertain and
stressful period. These emotional difficulties would result in
areduced ability to absorb and adapt to changes, i.c. increased
vulnerability. In our study, farmers were economically satis-
fied at the end of the conversion and were mostly satisfied
with the agronomic performances. Among economic percep-
tions, many farmers mentioned the reduction in production
costs, the support provided by conversion subsidies (from
the European Union and the local dairy), and their satisfaction
with the first payment for milk at the organic price.

This is the first study characterising the evolution of
farmers’ satisfaction during a conversion to organic. Most
farmers were more satisfied at the end of their conversion than
when conventional. Although our sample size is limited, our
results agree with those of Mzoughi (2014), who, in a com-
parative study, demonstrated that farmers in the process of
conversion were more satisfied than conventional farmers.
All farmers interviewed in our study evaluated positively the
evolutions and final levels of their economic and social
satisfactions. This echoes the results of Mzoughi (2014) who
highlighted the importance of two aspects to increase satisfac-
tion: (i) financial compensation, i.e. the profitability during the
conversion; and (ii) social compensation, i.e. social recogni-
tion by society and peers. Social satisfaction increased for 18
out of the 19 farmers, with the remaining farmer indicating no
change, confirming earlier findings that showed how social
recognition was an important motivation for converting to
organic farming (Bouttes et al. 2018a; Xu et al. 2018).
Social satisfaction may also have increased along with peer-
to-peer exchanges on farmers’ practices that farmers highly
valued (Bouttes et al. 2018a). Those exchanges stimulate
farmers’ experiential learning and develop their adaptive ca-
pacity (Darnhofer, 2010). We did not assess those learning
processes, but in future studies, it would be relevant to assess
how they influenced the evolution of farmers’ satisfaction.

Our method focuses on farmers’ perceptions of satisfaction
through five satisfaction variables. We considered all five var-
iables together to distinguish patterns in satisfaction, which is
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relevant for discussing the trade-offs between satisfaction var-
iables. However, this analysis cannot identify the overall rea-
sons for satisfaction and dissatisfaction in each variable.
Further qualitative studies should be pursued to better under-
stand the reasons that underlie the positive and negative eval-
uations farmers expressed. We assumed that all five variables
contributed to overall satisfaction to the same degree, but
farmers might have different perceptions, with different
weights assigned to each variable. A method that considers
individual prioritisation, i.e. which variable is the most impor-
tant to each farmer, could help adapt the support provided to a
conversion project, according to the farmer’s objectives. Also,
to evaluate satisfaction, our method entailed asking farmers to
self-report their perceptions of satisfaction, as in Mzoughi
(2014). This approach has several limitations (Conceig@o
and Bandura 2008). Circumstances and individuals’ emotion-
al states at the time of the discussion might influence their
evaluation greatly. This approach could be supplemented with
other methods, such as an evaluation several times a year (e.g.
each month) over a longer period.

3.3 Relations between farmers’ conversion strategies
and satisfaction

The contingency table between the satisfaction and conver-
sion strategy clusters (Table 2) was used as the basis for a
chi-square test that yielded a p value of 0.8. Thus, statistically
we cannot conclude that a given conversion strategy results in
a specific pattern of satisfaction. Instead, it seems possible to
reach a given pattern of satisfaction from different trajectories
although. And the worst evolutions (deterioration or no
change) of farmers’ satisfaction in the sample were observed
in either groups of conversion strategies depending on the
satisfaction variable considered: satisfaction regarding eco-
nomic (F1, F5, F11), agronomic (F7), and work conditions
(F2, F5) for conversion strategy 2, and livestock-related (F3,
F12) and social (F15) satisfaction for conversion strategy 1.
We further supported this conclusion with the PLS analysis,
which helped to explain the satisfaction variables and the
strategy variables without considering the previously
established clusters. The PLS regression (not shown) ex-
plained only the evolutions of economic and agronomic

Table 2
squares regression

satisfaction but not those of the other satisfaction variables.
A single conversion strategy could not explain the evolutions
of these two satisfaction variables.

This was the first study that tried to relate the evolution of
farmers’ satisfaction during the regulatory duration of the con-
version to organic farming and the conversion strategies im-
plemented with a focus on changes in farming practices.
Overall, our results show that transitioning to pasture-based
grazing systems and reducing land use and herd management
intensities are satisfactory answers against the increasingly
uncertain and changing agricultural production context, as
already shown in the organic (Bouttes et al. 2019) and con-
ventional sectors (Coquil et al. 2014; Lebacq et al. 2015).
However, due to the similarity in the farmers’ strategies ob-
served at the end of the conversion, with all farms converging
towards pasture-based grazing systems and a reduction in land
use and herd management intensities, our analysis did not
distinguish relations between the strategies and satisfaction
clusters identified; i.e. different strategies can result in the
same satisfaction cluster. One reason could lie in their engage-
ment in the conversion. By converting to organic, farmers
become part of a new community of practice and thereby
increase their feeling of security and control over the situation
(Bouttes et al. 2018a). This emotional and psychological
change can influence their satisfaction to a higher extent than
changes in farming practices do as illustrated by this farmer
(F11) saying: “T have rediscovered the pleasure of sharing
experiences. I rediscovered my profession, questioned what
I was doing. And today I feel better.”

The methodology of face-to-face interviews with
farmers over the 3 years allowed us to collect data on
conversion strategies and satisfaction. This approach is
relevant to better capture the dynamics of farmers’ satis-
faction and to understand their conversion strategies.
However, it is a time-consuming process that limits the
number of farms surveyed. To overcome this limitation,
we discussed these results with farmers and advisors in
other territories during two conferences in autumn 2018
(“Auvergne-Rhones-Alpes” and “Brittany” regions). Our
findings generally matched their experiences. Still, further
research with interviews or questionnaires is necessary to
challenge our results.

Contingency table between satisfaction clusters and conversion strategy clusters, showing the farms in each cluster identified by partial least

Satisfaction 1
6 farms

Satisfaction 3
10 farms

Satisfaction 2
3 farms

Conversion strategy 1 4 farms: F3, F10, F12, F13

2 farms: F4, F15 5 farms: F6, F9, F14, F17, F19

11 farms

Conversion strategy 2 2 farms: F5, F16 1 farm: F7 5 farms: F1, F2, F8, F11, F18
8 farms
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4 Conclusion

We investigated whether and how farmers could improve their
satisfaction during the conversion to organic. All conversion
strategies focused on pasture-based grazing systems and a
reduction in land use and herd management intensities. We
identified two patterns of conversion strategies: (i) systems
similar to organic farming models when conventional that
changed little during conversion, and (ii) systems initially dis-
similar to organic farming models that implemented conver-
sion strategies that increased grazing, with major changes dur-
ing the conversion. Due to high similarity in the endpoint and
to very high levels of satisfaction for all farmers following the
conversion to organic, we cannot conclude, however, that a
given conversion strategy leads to a specific pattern of satis-
faction. This study was relatively exploratory and, as it con-
trasts with previous research findings highlighting the multi-
ple risks of converting to organic farming, it requires further
analysis of relations between the evolution of farmers’ strate-
gies and their satisfaction during the conversion to organic
farming. Nevertheless, it suggests that when supporting
farmers considering a conversion, local advisers may consider
farmers’ objectives and their potential satisfaction regarding
their achievements beyond the risks of not obtaining the or-
ganic price for products immediately.
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