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Abstract. Agri-environment-climate measures and organic farming support have been 
the main contractual instruments promoting environment-friendly agricultural prac-
tices in the European Union since the 90s. They are insufficient in reaching significant 
environmental improvements, partly because underfunded. Using French panel data 
from the farm accountancy data network, we evaluate the impact of a budget trans-
fer from income support to environmental incentives on contract uptake. We apply a 
generalised Tobit model to estimate the adoption probability and the acceptable farm-
level payment triggering this adoption and simulate a transfer from direct payments 
to organic farming support and agri-environment-climate measures budget. Results 
suggest this mechanism increases adoption. Decreasing direct payments affects partici-
pation probabilities and acceptable farm-level payments, differently depending on the 
type of environmental contract, the type of direct payment and the farm technical ori-
entation. We evaluate several transfer scenarios and provide ex-ante elements on how 
it could help reaching the Green Deal organic target. 

Keywords:	 common agricultural policy, Tobit model, agri-environment-climate meas-
ures, organic farming support.

JEL codes:	 Q15, Q18, Q58.

1. INTRODUCTION

The agricultural sector accounted for 10% of the European Union’s (EU) 
greenhouse gas (GHG) emissions for the period 1990 to 2018 and is the sec-
ond largest contributor after the energy sector (EEA, 2020). The continuous 
intensification of agricultural activities also contributed to natural habitat 
degradation and dramatic biodiversity decline (Dasgupta, 2021). Behind the 
concept of agroecological transition lies the idea of moving away from agri-
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cultural practices harming ecosystem services, in par-
ticular the systematic use of chemical inputs, towards 
farming systems maintaining or supporting them (Mil-
lennium Ecosystem Assessment, 2005). The EU adopted 
ambitious environmental targets by 2030 and 2050, in 
particular on the development of organic farming (OF) 
to reach 25% of organic agricultural land by 2030. Many 
levers at various scales can foster this transition. An 
important one is better targeting agricultural support 
to make agroecological farming more profitable than 
conventional farming (FAO et al. , 2021). The Common 
Agricultural Policy (CAP) represented 36% of the 2019 
EU’s budget (58.4 billion euros) (EC, 2019) and is the 
main EU policy supporting environment-friendly farm-
ing practices (Coderoni, 2023). The CAP budget allo-
cated to environmental commitments is low in compari-
son to income support payments (direct payments of the 
“first” CAP pillar), the latter including little restrictions 
on agricultural practices (Dupraz and Guyomard, 2019; 
European Court of Auditors, 2017; Grethe et al., 2018; 
Matthews, 2013). Following the definition of the Bio-
diversity Strategy for 2030 and the Farm to Fork Strat-
egy for the agricultural and food sectors, rethinking the 
design of the CAP and its instruments is central to trig-
gering the large-scale agroecological transition of farm-
ing systems (EC, 2020a, 2020c). 

In this study, we develop a farm-based model-
ling framework to assess a reorientation of the direct 
payments budget specifically towards environmental 
contracts in France. In the 2014-2020 CAP program-
ming period, environmental incentives were offered in 
two voluntary 5-year contractual schemes of the rural 
development pillar (“second” pillar) of the CAP: (i) sup-
port to OF, and (ii) agri-environment-climate measures 
(AECM). OF support are area-based payments to eligible 
farms undertaking a conversion towards OF, or to eligi-
ble certified organic farms for maintaining their organic 
practices. AECM are area-based payments to eligible 
farms complying with a set of management require-
ments targeting an environmental objective such as the 
maintenance of biodiversity or the improvement of water 
quality. OF support has proven to be effective in main-
taining the relative competitiveness of OF and is a major 
driver of the sector development (Casolani et al., 2021; 
Sanders et al., 2011), while AECM are the CAP instru-
ments the most targeted towards public good provision 
(Batáry et al., 2015; Dupraz and Guyomard, 2019; Euro-
pean Court of Auditors, 2020; Matthews, 2013). In 2019, 
direct payments accounted for 69% of the CAP budget 
(40.5 billion euros), while 8.6% (3.5 billion euros) was 
allocated to OF support, AECM and Natura 2000 sites 
altogether (EC, 2019). The literature shows that after 30 

years of existence, the voluntary environmental schemes 
of the CAP were unsatisfactory to improve the state of 
the environment. The lack and unbalanced funding, as 
well as poorly designed instruments, led to insufficient 
participation and effort to reach environmental thresh-
olds (Dupraz et al., 2009; Dupraz and Pech, 2007; Espi-
nosa-Goded et al., 2013; Targetti et al., 2022; Zavalloni 
et al., 2019). In 2020, only 13% of the EU’s UAA was 
under an AECM contract, and 6% under an OF support 
contract (EC, 2020b, 2020d). Rather than increasing the 
policy budget to raise environmental incentives, many 
argued in favour of rebalancing the budget allocation 
among the various CAP instruments (Dupraz and Guy-
omard, 2019; Matthews, 2013). Since the 2014-2020 CAP 
programming period, Member States have the flexibility 
to transfer up to 15% of their direct payments budget to 
increase support to rural development measures, includ-
ing OF support and AECM (EU, 2013). In France, 7.5% 
of direct payments have been redirected since 2017 
(MAA, 2021). For the 2023-2027 CAP programming 
period, it has been decided to dedicate 25% of the direct 
payments budget to finance a new instrument (eco-
schemes) open to all farmers and supporting the volun-
tary implementation of environment-friendly measures 
(generally less ambitious than OF support or AECM 
contract requirements) (EC, 2021; Runge et al., 2022). 
Although the negotiations ruled out this option, dedi-
cating a higher share of the CAP budget to finance more 
OF support and AECM was another potential (comple-
mentary) lever to upscale environmental incentives and 
was preliminarily evaluated by (Chatellier et al., 2021). 

In this paper, we estimate an environmental con-
tract adoption model with observed panel data from the 
French farm accountancy data network (FADN). We 
propose a generalised Tobit model estimating the adop-
tion decision and the minimum farm-level payment trig-
gering adoption (“acceptable” farm-level payment). We 
develop a simulation approach to predict the impact of a 
budget transfer from direct payments towards the imple-
mented environmental contracts during the 2014-2020 
CAP programming period: support to OF and AECM. 
Simulating a budget neutral transfer under ceteris pari-
bus conditions, we decrease the direct payments received 
by farmers and increase the environmental payments to 
be distributed to OF support and AECM adopters. Our 
farm-based model estimates are used to predict a new 
contract uptake outcome in 2019. Our framework does 
not integrate the market effects of the simulated budget 
transfers. It means that we assume that induced farm 
input and output price changes are negligible. 

We find that the transfer of an additional 7.5% 
(reaching the maximum transfer rate of 15% between 
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the two CAP pillars) of direct payments towards AECM 
and OF support results in an increase of participation 
in AECM from 11% to 23%, and in OF support from 
7% to 15%. The predicted participation rate and UAA 
under environmental contracts increase linearly with 
the budget transfer rate simulated. Our model suggests 
that an additional transfer rate of 15.5% to reach 23% of 
transfer between the two pillars would allow to reach the 
Green Deal target of 25% of organic UAA. We observe 
an indirect effect on farmers’ behaviour of decreasing 
direct payments. In particular, the probability of partici-
pating in AECM significantly increases with the amount 
of coupled payments for suckler cows received at the 
farm level (+0.1% per 1,000€). We also estimate a strong 
positive effect of decoupled direct payments on OF sup-
port acceptable farm-level payments (+1,039€ per 100€/
ha), such that our model predicts that farms participate 
in OF support for lower farm-level payments after the 
budget transfer. We identify a differentiated impact of 
the budget transfer according to the type of farm, with 
an increased incentive for farms specialised in grazing 
livestock to contract AECM, and for farms specialised in 
cereal and field crops, permanent crops, dairy, pigs and 
poultry or mixed farming with field crops and grazing 
livestock to contract OF support. 

Our first contribution is an ex-ante evaluation meth-
od of the transfer mechanism from direct payments to 
environmental contracts. In particular, we model the 
impact on adoption. To our knowledge, the effect of such 
a budget transfer has not yet been assessed at the farm 
level and for an allocation targeting environmental con-
tracts specifically. Previous ex-ante evaluations of the 
reorientation of direct payments used the CAPRI (Com-
mon Agricultural Policy Regionalised Impact) partial 
equilibrium model (Himics et al., 2020; Schroeder, 2021; 
Schroeder et al., 2015), or linear programming (Gian-
nakis et al., 2014), to study the impact on environmen-
tal indicators aggregated for farm types and EU regions. 
Hence, it remains unsure how effective it can be to sig-
nificantly increase the voluntary adoption of environ-
ment-friendly practices at the farm level, and what are 
the underlying microeconomic mechanisms. Adoption 
results from the confrontation of the supply of envi-
ronmental commitments by farmers (farm and farmer 
characteristics, opportunity costs), and the demand from 
public authorities (budget, eligibility criteria, technical 
requirements, payment). Our model partly overcomes 
the absence of information on the diversity of contract 
characteristics and eligibility rules by controlling for 
many factors of farm heterogeneity. 

Our second contribution is to capture the effect of 
direct payments on both the environmental contract 

adoption decision and the associated acceptable farm-
level payment in France under the 2014-2020 CAP 
framework. Beyond a direct positive effect on the par-
ticipation of an increased budget available to finance 
environmental contracts, one can expect an indirect 
effect of the transfer on farmers’ response to environ-
mental incentives, resulting from the decrease of direct 
payments (lower income support). Monetary aspects 
from different sources, including direct payments, are 
important drivers of the decision to adopt AECM and 
OF (Darnhofer et al., 2019; Jaime et al., 2016; Sanders 
et al., 2011; Van Herzele et al., 2013). Allaire et al. (2011) 
and Pufahl and Weiss (2009) found different effects of 
direct payments coupled to production on participation 
in AECM, with an overall positive effect in Germany, 
and a marginal or negative effect in France for exten-
sive grassland measures. Moreover, a positive effect of 
the decoupling of direct payments on the adoption of 
OF was found in Sweden (Jaime et al., 2016). This lit-
erature proved that both direct payments and environ-
mental payments affect the decision to adopt environ-
ment-friendly practices, showing the importance of con-
sidering direct and indirect effects when evaluating the 
potential of a budget transfer in boosting more adop-
tion. In our study, we complement previous studies by 
looking at the effect of direct payments on not only the 
adoption decision, but also the amount of payment to 
allocate to farms to trigger this adoption. 

The paper is organised as follows. Section 2 presents 
the data, theoretical framework and econometric model 
of environmental contract adoption, and the procedure 
to simulate a reorientation of the CAP budget. Section 
3 describes the estimated econometric models and pre-
sents the predicted results. Section 4 discusses the meth-
odological approach and the findings. Finally, section 5 
draws some conclusions.

2. MATERIALS AND METHODS

Our methodological approach to simulate a change 
of CAP budget allocation comprises three steps:
1.	 Estimation of the model of voluntary contract adop-

tion under the current budget allocation. 
2.	 Prediction of new probabilities and acceptable farm-

level payments with a reduction of direct payments.
3.	 Starting from the farm with the highest probability 

to participate, allocation of the initial instrument 
budget plus an additional amount from the direct 
payments budget to participants, up to their estimat-
ed acceptable farm-level payment, until the budget is 
exhausted. 
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In this section, we present how we applied this meth-
odological approach using observed French data from the 
2014-2020 CAP programming period with two types of 
environmental contracts: OF support and AECM. 

2.1 Data

The French Metropole FADN data for the years 
2015 to 2019 were used in the study. The data represent 
an unbalanced panel of 36,251 farm observations and 
include information on the total farm-level payment (€) 
received for AECM contracts on the one hand, and OF 
support contracts on the other hand. The dataset does 
not include information on the surfaces enrolled in each 
contract type, nor on the specific measures adopted, but 
knowing the organic certification and organic conver-
sion status of the farms allows us to identify whether 
a recipient of OF support has a conversion OF sup-
port contract or maintenance OF support contract. 
The national FADN is designed to be representative of 

medium and large farms contributing to more than 
90% of the gross production and utilised agricultural 
area (UAA) and covers the scope of 65% of all farms 
(Agreste, 2022). This data source is therefore particularly 
relevant for ex-ante CAP evaluations. 

From 2015 to 2019, a total of around 1.6 billion was 
allocated to the farms of our FADN sample for engag-
ing in AECM and OF support (Table 1). The highest 
budget was for 2019, with 228 million € to 11% of sam-
ple farms for AECM, 66 million € to 1.5% of sample 
farms for conversion OF support and 138 million € to 
5% of sample farms for maintenance OF support. For 
that same year (2019), the French Government reported 
allocating a total of 244 million € for AECM, 191 mil-
lion € for conversion OF support and 58 million € for 
maintenance OF support (DDT Ariège, 2020). In terms 
of participation rate, it corresponds to around 11% of 
metropolitan farms having contracted an AECM, 5% 
conversion OF support and 3% maintenance OF sup-
port (DDT Ariège, 2020; INSEE, 2022). Hence, the 
FADN sample describes the allocation of 93% of the 

Table 1. Common Agricultural Policy budget and beneficiaries in 2015-20191.

Year Direct  
payments

Decoupled direct 
payments

Coupled direct 
payments for 
suckler cows

AECM OF support Conversion OF 
support

Maintenance OF 
support

Budget (million €)2

2015 7,288.4 6,095.6 667.5 165.3 122.5 23.6 99.0
2016 6,955.9 5,781.6 631.5 136.5 123.5 18.7 104.8
2017 7,124.9 5,880.6 651.6 159.4 140.0 19.4 120.6
2018 6,727.5 5,576.2 623.7 189.7 147.2 30.6 116.6
2019 6,676.0 5,561.1 655.0 227.9 203.3 65.7 137.6

Beneficiary farms (%)
2015 85.7 84.1 24.9 6.2 5.6 0.9 4.7
2016 85.5 84.2 25.2 6.6 5.8 0.7 5.1
2017 85.1 83.6 25.9 7.8 5.6 0.6 5.0
2018 85.6 84.4 25.8 8.9 5.3 0.8 4.5
2019 85.3 84.1 26.5 10.8 6.9 1.5 5.4

Beneficiaries’ UAA (%)
2015 97.9 97.3 34.0 8.8 4.2 0.8 3.5
2016 98.4 98.1 34.1 9.1 4.4 0.7 3.8
2017 98.4 98.0 35.3 10.3 4.9 0.5 4.3
2018 98.4 98.1 35.0 11.9 4.9 0.9 4.0
2019 98.6 98.1 35.8 14.5 6.3 1.6 4.7

AECM: agri-environment-climate measures. OF: organic farming.
1 All figures are weighted by the extrapolation coefficient of each observation.
2 To compute the total policy instrument budget for year t, we corrected for delayed payments distributed at year t+1 or t+2. Less than 0.2% 
of the direct payments were distributed at t+1 for 2015, 2016, 2017, 2018 and 2019, and at t+2 for 2015 and 2017. Less than 8.0% of the 
AECM and OF support payments were distributed at t+1 for 2018 and 2019. We could not correct for 2019 instrument budgets distributed 
in 2021 (data not available at the time of the study). 
Source: 2015-2020 French FADN data.
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AECM budget and 82% of the OF support budget to a 
representative ratio of participants/non-participants in 
2019. However, it does not represent well the repartition 
between conversion OF support and maintenance OF 
support and overestimates the allocation of OF support 
to certified farms relative to farms in conversion. Yet, 
we observed the ratio within the OF support eligible 
population (i.e. farms converting to OF or already certi-
fied in 2019) is well represented in the FADN, at least 
when it comes to the utilised agricultural area (UAA) 
(see Appendix A1) (Agence bio, 2020). 

2.2 Theoretical model of voluntary adoption of an environ-
mental contract

For a given type of environmental contract (AECM 
on the one hand, and OF support on the other hand), 
we represent the demand for environmental commit-
ments from authorities during a CAP programming 
period by a function θ(M,B,Γ) describing a set of meas-
ures M (the diversity of technical requirements belong-
ing to the contract type), a total budget B, and policy 
parameters Γ defining exclusion rules. For OF support 
contracts, M includes a diversity of measures designed 
for specific land use, and either for maintaining organic 
practices (maintenance OF support) or for converting to 
organic practices (conversion OF support). For AECM 
contracts, M includes a diversity of measures designed 
for a specific land use and generally an environmen-
tal target (water quality, biodiversity…). In France, not 
all farmers are eligible to AECM contracts and main-
tenance OF support contracts. The exclusion rules are 
based on the location of the farm and described by Γ. 
The confrontation of demand and supply of environ-
mental commitments results in an uptake equilibrium 
such that B=∑iPi(M,Γi,ai,ki,ei). With Pi the farm-level pay-
ment allocated to farms, Γi whether the farm is eligible 
to the environmental contract type (location in the eli-
gible area), ai the farm characteristics affecting eligibility 
to a subset of environmental measures of M (location, 
land use, organic certification status…), ki other farm 
and farmer characteristics (economic size, surface, age, 
education, technical orientation…), and ei the farm eco-
nomic context (market prices, CAP support, etc). 

We assume the supply of environmental commit-
ments by farmers is driven by the profitability of adop-
tion and eligibility. In practice, the payment for an envi-
ronmental contract is delivered as a payment per hectare 
enrolled, and for most measures, the farmer can decide 
to enrol all or part of his/her farmland. However, the 
binary adoption decision (participation vs. no partici-
pation) is made at the farm level. Therefore, we assume 

the farmer decides based on whether the total farm-level 
payment received for enrolling his/her profit-maximising 
amount of farmland in an environmental contract is suf-
ficient to make participation profitable. The decision Di* 
of farmer i to participate and the binary participation Di 
are defined as follows:

� (1)

With mi*∈M the characteristics of the measure(s) 
adopted by the farm (technical requirements, payment 
per hectare), Φi≥0 the maximum farm-level payment the 
farm is eligible to for adopting mi* on all eligible surfac-
es, and Pi*>0 the minimum farm-level payment trigger-
ing the adoption of mi* (acceptable farm-level payment) 
by the farmer. mi*=mi*(M,Γi,ai,ki,ei) is the optimal con-
tract uptake and the solution to the profit maximisa-
tion programme of farm i. If ∀mi∈M,Φi(mi,Γi,ai,ki,ei)=0 
or 0<Φi(mi,Γi,ai,ki,ei)<Pi*(mi,ai,ki,ei) (the farmer is not 
eligible or participation is not profitable for any con-
tract), then Di*<0 and the farm is not participating. If 
∃mi∈M,Φi(mi,Γi,ai,ki,ei)≥Pi (mi,ai,ki,ei), the farmer is eligi-
ble to at least one contract profitable for him or her, and 
the farmer decides to participate with the optimal con-
tract uptake mi* such that Di*≥0. Φi represents the con-
straint of demand for environmental commitments faced 
by the farmer (the maximum payment public authorities 
are willing to allocate for adopting an environmental 
contract), while Pi* represents the constraint of supply 
(opportunity costs of conventional farming and farm 
size). In this setting, the farm-level payment allocated to 
farms Pi is:

� (2)

2.3 Empirical model of voluntary adoption of an environ-
mental contract

Following the theoretical framework, we aim to esti-
mate a model of adoption of environmental contracts 
during a CAP programming period proposing the menu 
of measures M. Due to the censored nature of the farm-
level payment, an estimation of the acceptable farm-
level payment with least squares methods is not appli-
cable. We apply a generalised Tobit model (Amemiya, 
1984; Wooldridge, 2010) to simultaneously estimate two 
dependent variables: the decision to participate (selec-
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tion equation) and the acceptable farm-level payment 
(outcome equation), as functions of observed determi-
nants from a sample of participants and non-partici-
pants. We estimate one model for each type of environ-
mental contract: OF support and AECM. While both 
contract types require the implementation of low-input 
environment-friendly practices, the implications on the 
farm business are different. On the one hand, adopting 
an OF support contract is associated with the prospect 
of obtaining or maintaining the organic certification of 
the farm and accessing the organic market in the long 
term. It also often implies implementing organic practic-
es on all the farmland. On the other hand, adopting an 
AECM is associated with a medium-term commitment 
to low-input farming, and for most measures, on a flexi-
ble share of the farmland. For at least those two reasons, 
it appears relevant to consider that the decision-making 
process as well as the acceptable farm-level payment 
triggering the profitability of adoption differ between 
AECM and OF support.

With panel data, the decision to participate of farm-
er i in year t is represented by the latent variable Dit* 
explained by observed covariates Zit=(ai,kit,eit) defined 
in the following paragraphs, environmental contract 
exclusion criteria Γit and an error term εit. To control 
for individual fixed effects, we rely on the Chamberlain-
Mundlak device and control for the individual mean of 
the subset of time-varying covariates  (Mundlak, 1978; 
Wooldridge, 2010). α, γ, ξ and ι are the intercept and 
vectors of parameters to be estimated. The observed par-
ticipation can be described by a binary random variable 
Dit={0,1} (Equation (3)). 

� (3)

Our outcome of interest is the acceptable farm-level 
payment Pit* triggering participation, which is explained 
by the observed covariates Zit=(ai,kit,eit), environmental 
contract exclusion criteria Γi, the individual mean of the 
subset of time-varying covariates  and an error term 
uit (Equation (4)). β, δ, η and κ are the intercept and vec-
tors of parameters to be estimated. For identification, 
the outcome equation must include one less explanatory 
variable than the selection equation. The total farm-level 
payment Pit received by farm i at year t is observed in 
the data and is only different from zero for participating 
farms (censored variable at zero). 

� (4)

Based on the literature on the factors affecting AECM 
and OF adoption and our theoretical approach (Allaire et 
al., 2011; Defrancesco et al., 2008; Elliott and Image, 2018; 
Espinosa-Goded et al., 2013; Pavlis et al., 2016), we select-
ed a set of variables to model contract uptake. 

Explanatory variables were included to control for 
factors of eligibility to the diversity of environmental 
measures (ait) of the set M defined by public authorities 
in the CAP 2014-2020 programming period. We include 
one dummy variable equal to 1 if the farm is certified 
organic (organic certification). Controlling for organic 
certification captures the effect of eligibility to main-
tenance OF support or conversion OF support, as only 
certified organic farms can apply to the former. Moreo-
ver, most AECM contracts are designed specifically for 
some land use and areas with high natural value. We 
control for the share of permanent grasslands in the 
UAA (permanent grasslands), and the load of grazing 
livestock per hectare (grazing livestock density). We add a 
dummy equal to 1 if half of the farm’s UAA is located in 
a Natura2000 area (Natura2000). 

Accounting for farm and farmer characteristics (kit) 
captures heterogeneous difficulties in meeting contract 
requirements and preferences. We control for economic 
size (standard gross production), UAA (utilised agricul-
tural area), total labour per hectare of UAA (labour), the 
share of rented land (rented UAA), assets depreciation per 
hectare of UAA (depreciation) and for the reception of 
LFA payment (LFA). We account for farm specialisation (1 
dummy per technical orientation or group of technical ori-
entations). Farmer’s characteristics are age (age) and edu-
cation (general education and agricultural education). In 
addition, we control for past participation. To do that we 
estimate the adoption models with 2016-2019 data (28,967 
observations) and use 2015 data to construct a variable 
equal to 1 if the farm already adopted the environmental 
contract in 2015, and 0 otherwise (observed participation 
in AECM in 2015 and observed participation in OF support 
in 2015). In addition, we capture part of the interaction 
between OF support and AECM uptake by controlling for 
observed participation in AECM (OF support respectively) 
at time t-1 when estimating the decision to participate in 
OF support at time t (AECM respectively) (observed par-
ticipation in AECM at t-1 and observed participation in OF 
support at t-1). For model identification, we exclude this 
variable from the simultaneous outcome equation. As we 
have unbalanced panel data, it has to be noted that infor-
mation on past participation is missing for observations 
that were not sampled the year before. 
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Regarding the farm economic context (eit), we con-
trol for the effect of CAP direct payments by includ-
ing the amount of decoupled direct payments received 
per hectare of UAA (decoupled payment). We control 
the amount of direct payments for suckler cows at the 
farm level (coupled payment for suckler cows) as it is the 
production receiving the highest coupled support in 
France. We further control for the cost of land lease per 
hectare of UAA (land lease), and the observed fuel and 
lubricant price of the farm ( fuel price), the only vari-
able input price that can be computed with FADN data. 
Fuel price is likely correlated to other farm input prices 
on the market (mineral fertilisers), and is an indicator 
of opportunity costs from adopting less input-intensive 
agricultural practices. When fuel price is not observed 
for a given observation (8.4% of the sample), we replace 
it with the mean of the observed fuel prices from the 
other years for the same farm (3.3% of the sample), or 
the annual mean of the sample (5.1% of the sample). 

Explanatory variables were included as part of Γi to 
characterise eligibility to the environmental contract 
types defined by public authorities in the CAP 2014-2020 
programming period. Maintenance OF support eligibil-
ity depends on the region, with some not proposing those 
contracts in all or part of their territory after 2017. We 
therefore account for farm location (1 dummy variable 
per region) in the model. In practice, location criteria Γi 
also prevent some farms from participating in AECM 
based on their location. In particular, only farms located 
in an agri-environment-climate project (with a geograph-
ical scale smaller than the region) are eligible. We do not 
have enough information in the FADN to identify and 
exclude non-eligible farms in the case of AECM. Without 
information to characterise the exclusion criteria Γit, the 
actual model estimated for AECM is the following one:

� (5)

� (6)

With vit and wit the error terms. We have an omit-
ted-variable bias on γ equals to  in Equation 
(5) and on δ equals to  in Equation (6).

Descriptive statistics of the covariates are presented 
in Table 2 and Appendix A2. 

The latent continuous variable Dit* is estimated with 
a Probit regression model with the binary variable Dit as 

dependent variable over the sample of participants and 
non-participants. The acceptable farm-level payment is 
estimated for each farm of the sample based on the esti-
mation of the outcome equation using the participating 
farms. We control for year-fixed effects with dummy 
variables. The individual mean of the time-varying vari-
ables  controlling for individual-fixed effects are all the 
covariates included in Zi but location in a less favoured 
or Natura2000 area, age, education, farm specialisation, 
the region, and observed participation in AECM or OF 
support in 2015. We also include the individual mean of 
the time dummies because we have an unbalanced panel 
(Wooldridge, 2019). We do not impose an upper limit to 
the estimated acceptable farm-level payments to capture 
the behaviour of farmers requiring a strong financial 

Table 2. Descriptive statistics of the 2016-2019 FADN sample used 
for the estimations (N=28,967)1.

 Mean Standard 
deviation2

Dependent variables
Participation in AECM 0.09 -
Participation in OF support 0.06 -
AECM payment (€) (D=1) 7,129.68 6,691.92
OF support payment (€) (D=1) 8,834.07 9,752.82

Independent variables
Decoupled payment (€/ha) 193.42 379.42
Coupled payment for suckler cows (€) 2,179.01 4,552.01
Land lease (€/ha) 650.72 3,278.06
Fuel price (€/l) 0.63 0.12
Standard gross production (€) 173,838.99 194,712.41
Utilised agricultural area (ha) 89.14 76.73
Labour (AWU/ha) 0.24 3.23
Share of rented area 0.73 0.36
Depreciation (€/ha) 2,006.75 34,780.83
LFA 0.28 -
Age (years) 51.08 9.58
Share of permanent grasslands 0.22 0.31
Grazing livestock density (LU/ha) 0.55 1.17
Natura2000 area 0.04 -
Certified organic 0.08 -
Observed participation in AECM in 2015 0.05 -
Observed participation in OF support in 2015 0.04 -
Observed participation in AECM at t-1 0.07 -
Observed participation in OF support at t-1 0.05 -

AECM: Agri-Environment-Climate Measure. OF: Organic Farm-
ing. AWU: Annual Work Unit. LFA: Less Favoured Area. LU: Live-
stock Unit.
1 All figures are weighted by the extrapolation coefficient of each 
observation.
2 Standard deviations are reported for the non-dichotomous variables.
Source: 2015-2019 French FADN.
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incentive to participate. We impose acceptable farm-level 
payments that cannot be lower than 300€, which is the 
minimum required by French public authorities to start 
a contract (MAA, 2020). 

The Tobit regression model provides estimated coef-
ficients of the effect of the explanatory variables on both 
the decision to participate in an environmental contract 
and the acceptable farm-level payment triggering partic-
ipation, as well as the correlation ρ of the error terms of 
the two equations. The marginal effects of each variable 
are computed at sample means so that coefficients can be 
more easily interpreted. 

2.4 Simulation of CAP budget transfer

We predict the impact on contract uptake of 
increasing the budget allocated to AECM and OF sup-
port while decreasing direct payments in 2019. On the 
side of the demand for environmental commitments, it 
corresponds to a change in demand θ, such that the new 
budget in 2019 is . Direct payments distributed 
to the sample in 2019 (DP19) accounted for 6.7 billion 
€. The 2019 CAP budget already includes a 7.5% trans-
fer to rural development measures (MAA, 2021). We 
first assume an additional transfer of 7.5% to reach 15%, 
which is the maximum rate allowed under current CAP 
regulations. The additional budget  
to be allocated is 541 million €. We keep the current 
budget ratio among the instruments: 53% to AECM  
( =286 million €) and 47% to OF support ( = 
255 million €). The budget to be allocated to sam-
ple farms is now =514 million € and 

=458 million €.
In practice, criteria Γi prevent some farms from par-

ticipating in environmental contracts based on their 
location. Because we do not have enough information in 
the FADN to identify and control for non-eligibility in 
the case of AECM, our simulation approach is such that 
all farms of the sample become eligible to AECM under 
a new budget allocation scenario. Another (strong) 
necessary assumption is that the menu of measures M 
(technical requirements, area payment) is not affected 
by a budget transfer so that the estimated effects of the 
farm and farmer characteristics (ait,kit) and the econom-
ic context (eit) on the adoption decision and acceptable 
farm-level payments can be considered the same with a 
different budget allocation. 

In the first stage, model estimates are used to pre-
dict farm probabilities and acceptable farm-level pay-
ments for enrolling in AECM (OF support respectively) 
in 2019 with a decrease of 7.5% of decoupled payments 

and coupled payments for suckler cows received. In the 
second stage, farms are ranked according to decreas-
ing predicted probabilities of adopting AECM (OF sup-
port respectively). In the third stage,   
(  respectively) is allocated to farms up to 
their predicted acceptable farm-level payment, starting 
with the farm with the highest probability to the lowest, 
until the budget is exhausted. 

While keeping the budget ratio among instruments 
(53% to AECM and 47% to OF support), we also con-
duct additional simulations to identify the rate of budget 
transfer that would result in enough conversion OF sup-
port uptake to reach the target of 25% of organic area in 
France. 

3. RESULTS

3.1 Estimated models of AECM and OF support uptake

To evaluate the model quality, we compare the 
observed participation and farm-level payments in 2016-
2019 to the predicted probabilities of participation and 
acceptable farm-level payments (Table 3). The AECM 
adoption model tends to underestimate the probabil-
ity of participating in AECM. On average, the estimated 
acceptable farm-level payments of AECM participants 
are in the range of their observed farm-level payments, 
although the standard deviation is lower, suggesting the 
model does not capture well extreme values. The OF 
support adoption model better captures the probability 
to participate, on average for the sample and in particu-
lar for maintenance OF support. The acceptable farm-
level payment of participants is lower than observed 
farm-level payments on average, particularly for conver-
sion OF support. Similarly to AECM, the model does 
not capture well the more extreme values. The difference 
between estimated and observed data for AECM can 
be partly explained by an omitted variable bias. In par-
ticular, missing data on whether the farm is located in 
an agri-environment-climate project area (exclusion cri-
teria) may largely explain why the probability of AECM 
participation is underestimated. Similarly, it seems there 
are important factors explaining participation in conver-
sion OF support that the model does not capture.

The marginal effects of our covariates of interest on 
the latent decision to participate and acceptable farm-
level payment are summarized in Table 4. The marginal 
effects and the coefficients of all the model covariates are 
reported in Appendix A3. The estimated effects describe 
the equilibrium of supply and demand of environmen-
tal commitments during the 2016-2019 period. The 
effect of each factor is a net effect and captures both the 
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effect of the demand θ(M,B,Γ) each farm faces (menu of 
measures and payments each farm is eligible to) and the 
effect of the characteristics Zit of the supplying farms 
(opportunity costs, fixed costs, number of eligible hec-
tares…). The effect of demand on the one hand, and sup-
ply, on the other hand, cannot be isolated. In particular, 
the effects of the covariates on AECM and OF support 
acceptable farm-level payments are difficult to interpret 
due to the high heterogeneity of contract requirements, 
payments per hectare and farm size. A positive effect on 
the acceptable farm-level payment reveals that ceteris 

paribus, the participation of a farmer is triggered either 
for a measure with a higher payment per hectare or for 
enrolling more hectares. The estimated marginal effects 
of the explanatory variables on the adoption decision 
can be more easily confronted to the literature. 

The correlation estimates ρ of the selection and out-
come equations are significant in both models. In par-
ticular, the acceptable farm-level payment for adopting 
AECM decreases with a higher probability of participa-
tion (significantly negative ρ), while the acceptable farm-
level payment for adopting OF support increases with 
a higher probability of participation (significantly posi-
tive ρ). In other words, farms with a high likelihood of 
participating in AECM tend to participate for lower 
farm-level payments than other farms (participation is 
profitable for lower levels of farm-level payments), and 
farms with a high likelihood of participating in OF sup-
port tend to participate for higher farm-level payments 
than other farms (participation is profitable for higher 
levels of farm-level payments). This result supports our 
assumption that farmers behave differently regarding 
their adoption of AECM or OF support contracts, and 
confirms the relevance of estimating two different mod-
els. This difference may be explained by the fact that 
adopting an OF support contract often implies adopt-
ing organic practices on all the farmland and tends to be 
more costly to implement than AECM.

We observe that the probability of participating in 
OF support is not significantly affected by the amount 
of direct payments. Regarding AECM, while the effect of 
decoupled payments is also not significant, the probability 
of participation significantly increases with the amount of 
coupled payments for suckler cows received at the farm 
level (+0.1% per 1,000€). Decoupled direct payments have 
the opposite effect on OF support and AECM acceptable 
farm-level payments. Higher decoupled payments tend 
to increase OF support acceptable farm-level payments 
(+1,039€ per 100€/ha) and decrease AECM acceptable 
farm-level payments (-93€ per 100€/ha). Moreover, the 
model suggests the effect of coupled direct payments for 
suckler cows is significantly positive on AECM acceptable 
farm-level payments (+41€ per 1,000€) and not significant 
on OF support acceptable farm-level payments. We inter-
pret the positive effect of coupled payments on AECM 
adoption probability as resulting from the large set of 
AECM contracts designed in France for grazing livestock 
farming systems, more likely to have suckler cows on the 
farm (MAA, 2020). In the literature, the effect of coupled 
support on AECM adoption depends on the study (Allaire 
et al., 2011; Pufahl and Weiss, 2009). Our results confirm 
those of Pufahl and Weiss (2009) in Germany, but we 
can expect the effect to vary according to the Member 

Table 3. Comparison between observed and estimated adoption 
behaviour1.

All 
sample Participants

Agri-Environment-Climate Measures
Observations 28,967 2,442
Observed participation (discrete) 0.09 1.00
Estimated participation probability (discrete) 0.05 0.49

Observed farm-level payment (€) - 7,130 
(6,692)

Estimated acceptable farm-level payment (€) 6,194 
(5,728)

7,294 
(3,757)

OF support
Observations 28,967 1,657
Observed participation (discrete) 0.06 1.00
Estimated participation probability (discrete) 0.05 0.71

Observed farm-level payment (€) - 8,834 
(9,753)

Estimated acceptable farm-level payment (€) 10,360 
(8,608)

8,236 
(6,718)

Maintenance OF support
Observations 28,967 1,364
Observed participation (discrete) 0.05 1.00
Estimated participation probability (discrete) 0.05 0.83

Observed farm-level payment (€) - 8,143 
(8,881)

Estimated acceptable farm-level payment (€) 6,850 
(7,563)

7,792 
(6,544)

Conversion OF support
Observations 28,967 293
Observed participation (discrete) 0.01 1.00
Estimated participation probability (discrete) 0.00 0.03

Observed farm-level payment (€) - 12,680 
(12,963)

Estimated acceptable farm-level payment (€) 10,659 
(8,625)

10,708 
(7,124)

1 All figures are weighted by the extrapolation coefficient of each 
observation. Standard deviation in parentheses. 
Source: own elaboration.
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States and the set of AECM contracts that were designed 
according to local priorities.

The effects of the other covariates controlling for the 
economic context (fuel price, land lease), and the farm 
and farmer characteristics are also significant, in particu-
lar on participation probabilities. Most findings confirm 
the literature. For instance, the negative effects of age, 
the cost of land lease and depreciation on AECM adop-
tion probability are coherent with (Andreoli et al., 2022; 
Damianos and Giannakopoulos, 2002; Defrancesco et 
al., 2018; Mack et al., 2020; Pavlis et al., 2016; Pufahl and 
Weiss, 2009; Uthes and Matzdorf, 2013; Vanslembrouck 
et al., 2002; Zimmermann and Britz, 2016). The positive 
effects of the economic size, UAA, shares of grasslands 
and rented area, location in a Natura2000 area, educa-
tion and past participation on AECM adoption prob-
ability also confirm previous findings (Allaire et al., 2011; 
Andreoli et al., 2022; Chatzimichael et al., 2014; Dami-
anos and Giannakopoulos, 2002; Defrancesco et al., 2018; 
Giovanopoulou et al., 2011; Mack et al., 2020; Pavlis et al., 
2016; Pufahl and Weiss, 2009; Uthes and Matzdorf, 2013; 
Zimmermann and Britz, 2016). Regarding OF support 
adoption, the negative effect of age and the positive effects 
of general education and being located in a less favoured 
area are coherent with other studies (Kallas et al., 2010; 
Koesling et al., 2008; Läpple and Rensburg, 2011). Similar-
ly, to the literature (Andreoli et al., 2022; Koesling et al., 
2008; Mack et al., 2020; McGurk et al., 2020), we observe 
that the farm specialisation and region are significant 
factors of adoption for both OF support and AECM. As 
expected, we find that a higher fuel price increases the 
probability of adopting an environmental contract. Cet-
eris paribus, we also see that participation in AECM (OF 

support respectively), significantly decreases if the farm 
participated in OF support (AECM respectively) the year 
before. We also find some surprising results. We find a 
negative effect of location in a less favoured area on the 
probability of participating in AECM, which differs from 
previous results (Allaire et al., 2011; Andreoli et al., 2022; 
Mack et al., 2020; Zimmermann and Britz, 2016). Other 
unexpected results are the negative effect of agricultural 
education and the positive effect of the grazing livestock 
load on the probability of participating in OF support 
(Koesling et al., 2008; Läpple and Rensburg, 2011). 

A finding of this study is that the adoption behaviour 
of AECM and OF support differs. In addition to differ-
ences regarding the effects of direct payments, we find 
opposite effects of some covariates on the probabilities 
of participation in AECM and OF support (agricultural 
education, location in a Natura2000 or less favoured area, 
economic size, depreciation, cost of land lease and share 
of grasslands) on the probabilities of participation in 
AECM and OF support. On the supply side (farmers), it 
can be explained by the fact that the implications of both 
types of contracts are different. One is the prospect of a 
long-term commitment to OF, while the other is a mid-
term commitment (5 years). On the demand side (public 
authorities), the defined eligibility rules result in some 
contract types and measures not being open to all types 
of farms, driving or constraining farmers’ behaviour. 

3.2 Results of the simulations

The predicted impact on farmers’ uptake of envi-
ronmental contracts of a transfer of an additional 7.5% 

Table 4. Generalised Tobit models estimation: marginal effects at the sample mean.

AECM OF support

Participation decision 
(Di*)

Acceptable farm-level 
payment (Pi*) in 1,000€

Participation decision 
(Di*)

Acceptable farm-level 
payment (Pi*) in 1,000€

Decoupled payments (100€/ha) 0.000 (0.000) -0.093* (0.020) -0.000 (0.000) 1.039*** (0.220)
Coupled payment for suckler cows (1,000€) 0.001*** (0.001) 0.041+ (0.009) 0.000 (0.000) 0.053 (0.011)
ρ -0.034*** (0.005) - 0.133*** (0.011) -
σ - 5.581*** (0.013) - 6.978*** (0.020)
Number of observations 28,967 2,442 28,967 1,657

Log-likelihood -504,317 -318,531
AIC 1,008,948 637,376
Schwarz criterion 1,010,826 639,254
Pseudo-R2 (McFadden) 0.241 0.378

Significance levels: *** p-value <0.001, ** p-value <0.01, * p-value<0.05, + p-value<0.1. Standard errors in parentheses. AWU: annual work 
unit. LU: livestock unit.
Source: own elaboration.
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(reaching the maximum transfer rate of 15% between 
the two CAP pillars under current regulations) of direct 
payments to AECM and OF support in 2019 in France 
is presented in Table 5. Participation in AECM increases 
from 11% to 23%, and in OF support from 7% to 15%. 
While the AECM budget more than doubles (+126%), 
participation and the UAA of participants increase pro-
portionally less (+115% and +111% respectively). It sug-
gests decreasing returns of a budget increase and that 
AECM participants with the new budget allocation tend 
to have smaller farms. Regarding OF support, partici-
pation (+123%) increases proportionally to the budget 
increase (+125%), but the UAA of participants increases 
proportionally more (+142% respectively). Contrary to 
AECM, predicted OF support beneficiaries under the 
new budget allocation tend to have larger farms. In addi-
tion, after the budget transfer, the share of the sample 
participating in both OF support and AECM increased 
from 0.8% to 7.5%. The share of AECM participants with 
an OF support contract increases from 7.7% to 32.1%, 
while the share of OF support participants with an 
AECM increases from 12.1% to 29.9%. 

Two combined incentives explain this result. First, 
there is a direct effect of more budget dedicated to 
financing environmental commitments. More acceptable 
farm-level payments can be covered and participation 
becomes profitable for a larger share of farms. This addi-
tional budget is taken from 85% of observations receiv-
ing direct payments (99.0% of the UAA) and is redis-
tributed to 27.5% of observations (33.0% of the UAA). 
19.9% are new adopters of environmental contracts and 
7.5% are observed participants in 2019 to which the 
simulation allocates an additional payment (adoption 
of additional measures or enrolment of additional hec-
tares). Second, there is an indirect effect of the decrease 
of direct payments on acceptable farm-level payments. 

The average change of acceptable farm-level payment per 
farm is -197€ for OF support and +8€ for AECM. The 
“savings” observed for OF support contracts contribute 
to financing the participation of even more farms.

We identify a differentiated impact of the budget 
transfer according to the type of farm (Table 6). The 
farms losing the most income from lower direct pay-
ments are specialised in mixed cattle (-3,115 €/farm on 
average in otexe 47) and in mixed farming with field 
crops and grazing livestock (-3,015€/farm on average in 
otexe 83). The less affected farms are specialised in hor-
ticulture (-56€/farm on average in otexe 29) and quality 
wine (-205€/farm on average in otexe 37). On the one 
hand, the reorientation of the budget particularly incen-
tivises farms specialised in grazing livestock to contract 
AECM (otexe 45, 46, 47, 48, 73 and 83). This result seems 
driven by the effect of lower coupled payments for suck-
ler cows which tends to decrease the AECM acceptable 
farm-level payment. Farms specialised in grazing live-
stock typically receive more coupled payments for suck-
ler cows than other farm types and decide to participate 
in AECM for lower farm-level payments after the budget 
transfer. In addition, for farms with grazing livestock, 
the effect of the amount of coupled payments for suckler 
cows on the AECM acceptable farm-level payment com-
pensates for the opposite effect of decoupled payments. 
Therefore, contrary to other farm specialisation, AECM 
acceptable farm-level payments tend to decrease or 
remain stable for farms specialised in beef (-23€/farm on 
average in otexe 46), mixed cattle (-8€/farm on average 
in otexe 47) or mixed farming with field crops and graz-
ing livestock (+0.2€/farm on average in otexe 83). On the 
other hand, the reorientation of the budget particularly 
incentivises farms specialised in cereal and field crops, 
permanent crops, dairy, pigs and poultry or mixed farm-
ing with field crops and grazing livestock to contract OF 

Table 5. Predicted impact of an additional decrease of 7.5% in direct payments in 2019 (N=7,194)1.

Baseline With a budget transfer

AECM OF support AECM or OF 
support AECM OF support AECM or OF 

support

Budget (1,000€) 227,862 203,267 431,130 514,752 457,679 972,431
Share of farms (%) 10.8 6.9 16.8 23.2 15.3 33.0
Total UAA of participants (ha) 3,808,678 1,657,456 5,148,400 8,043,437 4,015,962 10,423,722
Share of total UAA (%) 14.5 6.3 19.6 30.7 15.3 39.7
Payment of participants (€) (D=1) 7,279 (6,768) 10,238 (12,032) 8,843 (9,758) 7,661 (3,777) 10,348 (8,514) 10,186 (7,900)
Acceptable farm-level payment (€) 6,473 (5,692) 10,624 (7,918) - 6,481 (8,689) 10,427 (7,884) -

1 All figures are weighted by the extrapolation coefficient of each observation.
Standard deviation in parentheses. 
Source: own elaboration.
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support (otexe 15, 38, 39, 45, 50 and 83). Those results 
are driven by the decrease in acceptable farm-level pay-
ments associated with lower decoupled payments (on 
average -227€/farm in otexe 15, -235€/farm in otexe 45 
and -242€/farm in otexe 83). On average, those farm 
types decide to participate in OF support for lower farm-
level payments after the budget transfer. 

The outputs of simulations in terms of predicted 
shares of farms and share of UAA participating in envi-
ronmental contracts under different budget transfer 
scenarios from the first pillar to AECM and OF sup-
port (in addition to the 7.5% already transferred from 
direct payments to the measures of the second pillar 
since 2017) are presented in Figure 1 and Figure 21. The 
share of UAA is calculated from the sum of the UAAs 
of the farms for which we predict participation, divided 
by the total UAA. We conducted several simulations up 
to a maximum of 30% of transfer between the two pil-
lars, as the higher the additional transfer compared to 
the observed situation, the less realistic our prediction 
becomes. We observe that the participation rate and 
UAA under environmental contracts increase linearly 
with the budget transfer rate. In 2019, almost 9% of the 
UAA was organic (including the total UAA of all farms 

1 Note that we maintain the budget allocation ratio of 53%/47% between 
AECM and OF support in all our scenarios.

certified organic and in conversion, whether they receive 
OF support or not). In the scenario of a 15% transfer 
between the two pillars (7.5%+7.5%), the uptake of con-
version OF support is such that the organic UAA dou-
bles. To reach 25% of organic UAA (Green Deal objec-
tive by 2030), our model suggests an additional transfer 

Table 6. Allocation of environmental incentives (%) among the types of farms with and without a transfer of an additional 7.5% of the 
direct payments budget in 2019 (N=7,194)1.

Technical orientation AECM - baseline AECM – budget 
transfer

OF support - 
baseline

OF support - budget 
transfer

Cereals, oleaginous, protein crops 16.69 9.31 16.46 18.00
Other field crops 3.96 2.22 6.35 4.06
Vegetable gardening 0.74 0.32 4.93 4.36
Horticulture 0.00 0.11 1.76 1.93
Wine with quality label 3.75 2.99 14.79 11.77
Other wine 0.75 0.38 0.11 0.49
Other permanent crops 1.16 0.84 6.35 9.05
Dairy farming 17.67 21.14 18.08 19.23
Beef farming 24.87 25.86 7.34 7.67
Mixed cattle farming 4.79 6.81 1.39 0.95
Sheep and goat farming 6.25 8.90 5.57 3.37
Pigs and poultry farming 2.60 2.14 2.48 4.65
Mixed crops farming 0.78 0.18 2.79 2.76
Mixed livestock dominated by grazing livestock 0.18 0.73 1.92 2.03
Mixed livestock dominated by granivores 1.09 0.68 1.31 1.22
Mixed farming: field crops and grazing livestock 10.37 13.58 3.66 4.81
Mixed farming: other combination of crops and livestock 4.31 3.79 4.71 3.66

1 All figures are weighted by the extrapolation coefficient of each observation.
Source: own elaboration.

Figure 1. Participation in environmental contracts and implemen-
tation of organic practices under several scenarios of an additional 
budget transfer from direct payments to AECM and OF support 
in 2019 (N=7,194).  All figures are weighted by the extrapolation 
coefficient of each observation. AECM: agri-environment-climate 
measures. OF: organic farming. Budget allocation assumption: 53% 
AECM/47% OF support. Source: own elaboration.
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rate of 15.5% (to reach 23% of transfer between the two 
pillars). If we restrict eligibility to OF support to non-
certified farms (if we allocate the additional OF sup-
port budget to conventional farms or farms converting 
to OF, as in some French regions since 2017 and now 
at the national level in the current CAP 2023-2027), the 
additional transfer rate to meet the Green Deal objective 
is 10.5% (to reach 18% of transfer between the two pil-
lars). However, this finding needs to be carefully inter-
preted, as it results from estimations using empirical 
data for which such eligibility restriction did not exist in 
a majority of French regions. Removing maintenance OF 
support is a strong policy change for which our empiri-
cal model would likely no longer fit to represent the 
uptake behaviour of farms. 

4. DISCUSSION ON THE LIMITS OF 
THE MODELLING APPROACH

This study proposes a methodological approach to 
model farmers’ behaviour at a national scale regard-
ing the uptake of environmental commitments within 
the framework of the CAP 2014-2020 in France, applied 
using FADN data available in all EU countries. We used 
it to evaluate ex-ante the impact of CAP budget alloca-
tion changes on the adoption of environmental contracts 
while capturing the effect of income support instru-
ments on this adoption behaviour. The results can be 
analysed at the farm level, highlighting a differentiated 
impact according to farm specialisation. 

Nevertheless, the predicted results need to be inter-
preted with care, as they depend on the quality of the 
adoption model estimated. In particular, our model 
tends to underestimate the probabilities of adoption 
compared to observed data, in particular for AECM and 
conversion OF support. 

We identify four main limits to the modelling 
approach we propose. First, there is insufficient informa-
tion in the FADN to precisely capture AECM eligibil-
ity and the characteristics of the measures adopted by 
farmers. In particular, not controlling for the diversity 
of the payments per hectare and surfaces enrolled for 
the different AECM and OF support contracts remains 
an important limitation of this work, as they represent 
sources of heterogeneity across farms that we do not 
capture. To improve this aspect, one possibility is to 
merge the FADN sample with the dataset on partici-
pants to rural development measures collected each year 
for the annual implementation report (RAMO) and col-
lect some of the missing information (surfaces under 
contract, measure adopted by each farm, municipali-
ties eligible to AECM). Second, beyond measure char-
acteristics and contract eligibility, there are additional 
unobserved factors explaining farmers’ adoption that 
our model does not capture. AECM and OF support 
payments are typically defined as compensation pay-
ments based on income foregone and often do not rep-
resent significant economic incentives. As a result, the 
(unknown) intrinsic motivation due to personal con-
cerns towards the environment is likely to play a major 
role in explaining the adoption behaviour of a farmer. 
Moreover, in the case of OF support adoption, other 
existing policies to support the organic market such as 
the tax abatement in France, as well as the demand for 
organic products expressed by consumers, also drive 
farmers’ decisions. Neighbourhood effects may also 
determine farmers choice to adopt environment-friendly 
practices. To correct the matrix of covariances for spatial 
dependence of observations and allow for spatial correla-
tion of the error terms, applying non-parametric meth-
ods based on the definition of an economic distance 
metric among agents could be envisaged with the rel-
evant data (Schlenker and Roberts, 2009; Conley, 1999). 
A third important limit to the study is that the reliability 
of the predictions decreases for higher rates of reduction 
of direct payments. A transfer of budget from the first 
pillar to AECM and OF support is a significant policy 
change that would likely have repercussions on agricul-
tural input and output markets, and in particular, affect 
the price of organic and conventional products. There-
fore, our simulation approach using marginal effects to 
model a change in farmers’ behaviour becomes less real-

Figure 2. UAA of the farms participating in environmental con-
tracts and implementing organic practices under several scenarios 
of an additional budget transfer from direct payments to AECM 
and OF support in 2019 (N=7,194). All figures are weighted by the 
extrapolation coefficient of each observation. AECM: agri-environ-
ment-climate measures. OF: organic farming. UAA: utilised agricul-
tural area. Budget allocation assumption: 53% AECM/47% OF sup-
port. Source: own elaboration.



40

Bio-based and Applied Economics 13(1): 27-48, 2024 | e-ISSN 2280-6172 | DOI: 10.36253/bae-14414 

Fanny Le Glouxa, Pierre Dupraz

istic the larger the budget transfer we simulate. Finally, 
our model could also be subject to a simultaneity bias 
for some of the covariates, as participation in AECM or 
OF support may affect some farm characteristics such as 
the standard gross production.

5. CONCLUDING REMARKS

AECM and OF support are currently the most ambi-
tious environmental contracts in the CAP. We evaluated 
the potential to upscale their adoption without increas-
ing the CAP budget, by transferring part of the budget 
for direct payments with little environmental condi-
tionality to fund additional environmental contracts in 
France in 2019. Our findings suggest this mechanism 
successfully increases participation by combining two 
incentives. First, we identify a direct effect of more pub-
lic money dedicated to financing environmental com-
mitments. Second, we identify an indirect effect on 
farmers’ behaviour of receiving lower direct payments, 
which tends to decrease the acceptable farm-level pay-
ment triggering their decision to participate in OF sup-
port, making even more money available to finance 
more environmental commitments. 

Our empirical findings support the relevance of 
decreasing payments with little environmental condi-
tionality and increasing payments targeted towards the 
delivery of environmental public goods in the CAP. Pre-
vious evaluation of the reorientation of 15% of direct 
payments towards rural development measures in the 
EU28 and in Germany with the CAPRI partial equilib-
rium model identified marginal impacts on environmen-
tal indicators (Schroeder, 2021; Schroeder et al., 2015). 
Another study in Greece suggests that 50% transfer 
would lead to an extensification of farming practices and 
improve water quality and biodiversity (Giannakis et al., 
2014). While a transfer from direct payments to envi-
ronmental incentives with the current regulation (max-
imum 15%) is unlikely to be sufficient to achieve the 
Farm to Fork target of 25% of organic land, our results 
suggest it can significantly contribute to it. The French 
government decided to limit eligibility to OF support 
to non-certified farms in the 2023-2027 CAP program-
ming period. Our predictions show this targeting would 
theoretically encourage the conversion of new land to 
organic and facilitate reaching the Green Deal objective. 
However, removing maintenance OF support can hin-
der the Green Deal objective in the long term if keeping 
organic practices is not profitable through the market. 
Finally, other levers can be applied such as improving 
environmental contract design to increase their attrac-

tiveness and environmental effectiveness, as well as sup-
porting the development of the organic market. The new 
eco-schemes financed with 25% of the direct payments 
envelope in the CAP for the 2023-2027 programming 
period for which all EU farmers are eligible, could also 
contribute to triggering more voluntary adoption. How-
ever, a study analysing the French eco-schemes showed 
that almost all farms would fulfil the technical require-
ments without changing their current practices, casting 
doubt on the possibilities to reach significant environ-
mental additionality with this new policy instrument 
(Lassalas et al., 2023). 

The limitations of the study highlight the need for 
complementary research to improve the modelling of 
environmental contract adoption. In particular, the 
intrinsic motivation and values of farmers, but also loca-
tional factors play an important role in the adoption of 
AECM and OF support. They are not sufficiently docu-
mented in the FADN. While the upcoming transfor-
mation of the FADN into the Farm Sustainability Data 
Network (FSDN) may contribute to facilitate access to 
a larger set of social, economic, and environmental fac-
tors, currently, combining different secondary farm 
datasets, collecting more data through farmers surveys, 
and/or using spatial data on pedoclimatic and meteoro-
logical conditions would be necessary to better under-
stand farmers adoption behaviour. 
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APPENDICES

Appendix A1. Farm Accountancy Data Network sample 
coverage of farms with organic practices

Table A1.1. Sample coverage of farms with organic practices in 
2019.

In conversion 
to organic 
farming

Certified 
organic

Certified or in 
conversion to 

organic farming

France
Number of farms n.a n.a 47,196
Share of farms (%) n.a n.a 10.4
UAA (ha) 565,574 1,675,711 2,241,345
Share of UAA (%) 1.9 5.8 8.3

Sample1

Number of farms 5,905 24,805 30,710
Share of farms (%) 2.0 8.6 10.6
UAA (ha) 545,601 1,705,243 2,250,844
Share of UAA (%) 2.1 6.5 8.6

1 All figures are weighted by the extrapolation coefficient of each 
observation.
Sources: 2019 French FADN data, 2019 Agence Bio data.

Appendix A2. Descriptive statistics of the Farm Account-
ancy Data Network sample

Table A2.1. Education level of the farms of the sample (N=28,967)1.

Level of education %

Agricultural
None or training of less than 120 hours 6.85
Primary agricultural education 12.57
Secondary agricultural education (short) 41.27
Secondary agricultural education (long) 27.57
Agricultural higher education (short) 10.53
Agricultural higher education (long) 1.20

General
None 7.14
Primary school certificate 11.82
Secondary education (short) 50.52
Secondary education (long) 26.30
Non-agricultural higher education 4.22

1 All figures are weighted by the extrapolation coefficient of each 
observation.
Source: 2016-2019 French FADN data.

Table A2.2. Regions of the farms of the sample (N=28,967)1.

Region %

Ile de France 1.42
Champagne-Ardenne 6.23
Picardie 3.52
Haute-Normandie 2.20
Centre 5.97
Basse-Normandie 3.90
Bourgogne 4.99
Nord Pas de Calais 3.40
Lorraine 2.54
Alsace 2.25
Franche-Comté 1.98
Pays de la Loire 8.16
Bretagne 8.31
Poitou-Charentes 5.69
Aquitaine 7.62
Midi-Pyrénées 8.40
Limousin 2.55
Rhône-Alpes 6.66
Auvergne 4.59
Languedoc Roussillon 5.25
Provence-Alpes-Côte d’Azur 3.84
Corse 0.54
1 All figures are weighted by the extrapolation coefficient of each 
observation.
Source: 2016-2019 French FADN data.

Table A2.3. Technical orientations of the farms of the sample 
(N=28,967)1.

Technical orientation OTEX 
number %

Cereals, oleaginous, protein crops 15 18.25
Other field crops 16 6.70
Vegetable gardening 28 1.73
Horticulture 29 2.07
Wine with quality label 37 13.81
Other wine 38 1.50
Other permanent crops 39 2.46
Dairy farming 45 14.97
Beef farming 46 10.39
Mixed cattle farming 47 3.53
Sheep and goat farming 48 5.47
Pigs and poultry farming 50 5.48
Mixed crops farming 61 1.64
Mixed livestock dominated by grazing livestock 73 1.20
Mixed livestock dominated by granivores 74 1.35
Mixed farming: field crops and grazing livestock 83 7.36
Mixed farming: other combination of crops and 
livestock 84 2.10

1 All figures are weighted by the extrapolation coefficient of each 
observation.
Source: 2016-2019 French FADN data
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Appendix A3. Coefficients and marginal effects of the generalised Tobit models

Table A3.1. Estimates of the generalised Tobit models for the uptake of agri-environment-climate measures and organic farming support.

AECM OF support

Participation 
decision (Di*)

Acceptable farm-
level payment 
(Pi*) in 1,000€

Participation 
decision (Di*)

Acceptable farm-
level payment 
(Pi*) in 1,000€

Intercept -1.149*** (0.047) 0.635 (0.456) -3.585*** (0.071) -10.008*** (0.740)
Decoupled payments (100€/ha) 0.001 (0.001) -0.119* (0.056) -0.001 (0.001) 1.242*** (0.132)
Coupled payment for suckler cows (1,000€) 0.014*** (0.004) 0.052+ (0.029) 0.006 (0.007) 0.063 (0.055)
Fuel price (€/l) 0.453*** (0.034) -0.133 (0.288) 0.168*** (0.048) 0.137 (0.403)
Land lease (100€/ha) -0.002*** (0.000) -0.009 (0.011) 0.007*** (0.001) 0.046+ (0.027)
Standard gross production (100,000€) 0.053*** (0.007) -0.232*** (0.061) -0.042*** (0.007) -0.269*** (0.067)
Labour (AWU/ha) -0.003* (0.001) 0.008 (0.245) -0.472*** (0.026) 0.844 (0.848)
Utilised agricultural area (100ha) 0.277*** (0.024) -0.402* (0.200) 0.455*** (0.039) 10.757*** (0.501)
Depreciation (10,000€/ha) -0.020*** (0.004) 0.029 (0.099) 0.122* (0.054) -9.692*** (1.167)
Share of rented land 0.063* (0.032) 1.682*** (0.293) 0.143*** (0.038) -0.697* (0.340)
Less favoured area -0.031*** (0.007) -0.781*** (0.057) 0.129*** (0.011) -0.085 (0.090)
Cereals, oleaginous, protein crops, other field crops -0.507*** (0.009) 0.458*** (0.082) 0.014 (0.015) 1.084*** (0.137)
Vegetable gardening, horticulture -1.208*** (0.026) -0.019 (0.339) 0.136*** (0.023) -0.054 (0.188)
Wine with quality label, other wine -0.468*** (0.013) -0.139 (0.141) -0.102*** (0.018) 0.713*** (0.159)
Other permanent crops -0.529*** (0.021) 0.911*** (0.215) 0.741*** (0.020) 2.832*** (0.167)
Dairy farming -0.100*** (0.009) 1.941*** (0.078) 0.360*** (0.016) 2.879*** (0.135)
Beef farming 0.041*** (0.010) 0.711*** (0.076) 0.242*** (0.018) -1.638*** (0.149)
Mixed cattle farming 0.143*** (0.012) 1.347*** (0.092) 0.195*** (0.025) 0.162+ (0.225)
Sheep and goat farming 0.147*** (0.011) 0.556*** (0.089) 0.034* (0.018) -0.489* (0.147)
Pigs and poultry farming, mixed livestock dominated by granivores -0.329*** (0.013) -0.331** (0.117) 0.193*** (0.019) 0.299** (0.170)
Mixed crops farming -0.482*** (0.022) 1.210*** (0.251) 0.326*** (0.024) 2.825*** (0.188)
Mixed livestock dominated by grazing livestock -0.303*** (0.021) 1.895*** (0.210) 0.518*** (0.029) 0.073 (0.234)
Mixed farming: field crops and grazing livestock, other combination of 
crops and livestock Baseline

Age (years) -0.005*** (0.000) 0.061*** (0.002) -0.017*** (0.000) 0.017* (0.003)
No general education -0.382*** (0.013) -0.825*** (0.107) -0.545*** (0.018) -0.368*** (0.165)
Primary school certificate -0.473*** (0.013) -1.344*** (0.113) -0.543*** (0.019) 1.324*** (0.185)
Secondary education (short) -0.319*** (0.010) -1.828*** (0.089) -0.309*** (0.014) 0.229+ (0.130)
Secondary education (long) -0.277*** (0.010) -1.584*** (0.087) -0.237*** (0.014) -0.205 (0.131)
Non-agricultural higher education Baseline
No agricultural education or training ≤120 h -0.199*** (0.019) -3.090*** (0.159) 0.072** (0.026) 4.018*** (0.236)
Primary agricultural education -0.208*** (0.019) -3.767*** (0.146) 0.043+ (0.025) 3.903*** (0.228)
Secondary agricultural education (short) -0.234*** (0.018) -2.845*** (0.135) 0.243*** (0.024) 2.409*** (0.204)
Secondary agricultural education (long) -0.230*** (0.017) -2.458*** (0.133) -0.004 (0.023) 3.385*** (0.207)
Agricultural higher education (short) -0.061*** (0.018) -2.186*** (0.135) 0.105*** (0.024) 3.707*** (0.209)
Agricultural higher education (long) Baseline
Share of permanent grasslands 0.352*** (0.038) -3.235*** (0.322) -0.313*** (0.054) -2.708*** (0.454)
Density of grazing livestock (LU/ha) 0.135*** (0.014) -0.503* (0.243) 0.396*** (0.034) 0.308 (0.452)
Natura 0.414*** (0.009) 0.425*** (0.064) -0.012+ (0.016) 2.443*** (0.138)
Organic certification 0.303*** (0.032) -0.872*** (0.218) 1.208*** (0.024) 2.672*** (0.185)
Ile de France 0.504*** (0.032) 3.117*** (0.328) 2.421*** (0.055) 15.726*** (0.580)
Champagne-Ardenne 0.053+ (0.030) -0.743** (0.280) 1.605*** (0.058) 7.043*** (0.601)
Picardie 0.410*** (0.030) 1.407*** (0.287) 2.326*** (0.054) 7.055*** (0.576)

(Continued)
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AECM OF support

Participation 
decision (Di*)

Acceptable farm-
level payment 
(Pi*) in 1,000€

Participation 
decision (Di*)

Acceptable farm-
level payment 
(Pi*) in 1,000€

Haute-Normandie -0.127*** (0.031) 0.859** (0.301) 2.146*** (0.056) 4.871*** (0.582)
Centre -0.061* (0.029) 3.680*** (0.284) 2.151*** (0.052) 8.162*** (0.560)
Basse-Normandie -0.518*** (0.029) 2.688*** (0.275) 2.045*** (0.052) 4.771*** (0.551)
Bourgogne -0.278*** (0.029) 0.501+ (0.277) 2.700*** (0.051) 7.443*** (0.548)
Nord Pas de Calais 0.203*** (0.030) -0.874** (0.300) 2.212*** (0.055) 6.374*** (0.587)
Lorraine 0.018 (0.030) 1.760*** (0.300) 2.697*** (0.053) 13.271*** (0.559)
Alsace -0.038 (0.033) -0.703* (0.290) 2.524*** (0.054) 8.225*** (0.573)
Franche-Comté -0.394*** (0.031) -3.171*** (0.285) 2.284*** (0.054) 2.790*** (0.564)
Pays de la Loire 0.115*** (0.029) 4.436*** (0.274) 2.609*** (0.051) 5.287*** (0.546)
Bretagne 0.642*** (0.029) 4.699*** (0.278) 1.862*** (0.052) 4.997*** (0.559)
Poitou-Charentes 0.417*** (0.028) 2.938*** (0.271) 2.350*** (0.052) 8.691*** (0.554)
Aquitaine -0.180*** (0.028) -1.370*** (0.284) 2.490*** (0.050) 6.601*** (0.543)
Midi-Pyrénées -0.450*** (0.028) -2.529*** (0.282) 2.332*** (0.049) 7.353*** (0.536)
Limousin -0.336*** (0.030) -1.118*** (0.291) 2.448*** (0.054) 5.751*** (0.567)
Rhône-Alpes 0.066* (0.028) -1.397*** (0.272) 2.553*** (0.050) 5.932*** (0.538)
Auvergne -0.278*** (0.029) -3.526*** (0.279) 2.410*** (0.052) 5.715*** (0.555)
Languedoc Roussillon 0.149*** (0.028) 0.914** (0.286) 2.176*** (0.050) 5.819*** (0.538)
Provence-Alpes-Côte d’Azur 0.458*** (0.029) 2.017*** (0.278) 1.756*** (0.051) 3.481*** (0.550)
Corse Baseline
Observed participation in AECM in 2015 2.512*** (0.007) - - -
Observed participation in OF support at t-1 -0.280*** (0.020) 0.017 (0.165) - -
Observed participation in OF support in 2015 - - 1.407*** (0.010) -
Observed participation in AECM at t-1 - - -0.236*** (0.023) 0.684*** (0.207)
2016 -0.363*** (0.009) -0.603*** (0.077) -0.241*** (0.013) -0.168 (0.116)
2017 -0.228*** (0.008) -0.593*** (0.064) -0.325*** (0.011) -0.582*** (0.098)
2018 -0.171*** (0.007) -0.164** (0.057) -0.389*** (0.010) -0.512*** (0.087)
2019 Baseline
ρ -0.034*** (0.005) - 0.133*** (0.011) -
σ - 5.581*** (0.013) - 6.978*** (0.020)
Number of observations 28,967 2,442 28,967 1,657
Log-likelihood -504,317 -318,531
AIC 1,008,948 637,376
Schwarz criterion 1,010,826 639,254
Pseudo-R2 (McFadden) 0.241 0.378

Significance levels: *** p-value <0.001, ** p-value <0.01, * p-value<0.05, + p-value<0.1. Standard errors in parentheses. 
AWU: annual work unit. LU: livestock unit.
Source: own elaboration.

Table A3.1. (Continued).
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Table A3.2. Generalised Tobit models estimation: marginal effects at the sample mean.

AECM OF support

Participation 
decision (Di*)

Acceptable farm-
level payment 
(Pi*) in 1,000€

Participation 
decision (Di*)

Acceptable farm-
level payment 
(Pi*) in 1,000€

Decoupled payments (100€/ha) 0.000 (0.000) -0.093* (0.020) -0.000 (0.000) 1.039*** (0.220)
Coupled payment for suckler cows (1,000€) 0.001*** (0.001) 0.041+ (0.009) 0.000 (0.000) 0.053 (0.011)
Fuel price (€/l) 0.041*** (0.039) -0.105 (0.022) 0.007*** (0.013) 0.114 (0.024)
Land lease (100€/ha) -0.000*** (0.000) -0.007 (0.001) 0.000*** (0.001) 0.039+ (0.008)
Standard gross production (100,000€) 0.005*** (0.005) -0.182*** (0.039) -0.002*** (0.003) -0.225*** (0.048)
Labour (AWU/ha) -0.000* (0.000) 0.006 (0.001) -0.019*** (0.037) 0.706 (0.149)
Utilised agricultural area (100ha) 0.025*** (0.024) -0.316* (0.068) 0.018*** (0.035) 8.997*** (1.902)
Depreciation (10,000€/ha) -0.002*** (0.002) 0.023 (0.005) 0.005* (0.009) -8.106*** (1.713)
Share of rented land 0.006* (0.005) 1.322*** (0.283) 0.006*** (0.011) -0.583* (0.123)
Less favoured area -0.003*** (0.003) -0.614*** (0.131) 0.005*** (0.010) -0.071 (0.015)
Cereals, oleaginous, protein crops, other field crops -0.046*** (0.044) 0.360*** (0.077) 0.001 (0.001) 0.906*** (0.192)
Vegetable gardening, horticulture -0.109*** (0.105) -0.015 (0.003) 0.006*** (0.010) -0.045 (0.010)
Wine with quality label, other wine -0.042*** (0.040) -0.110 (0.023) -0.004*** (0.008) 0.596*** (0.126)
Other permanent crops -0.048*** (0.046) 0.716*** (0.153) 0.030*** (0.057) 2.369*** (0.501)
Dairy farming -0.009*** (0.009) 1.526*** (0.327) 0.015*** (0.028) 2.408*** (0.509)
Beef farming 0.004*** (0.004) 0.559*** (0.120) 0.010*** (0.019) -1.370*** (0.290)
Mixed cattle farming 0.013*** (0.012) 1.059*** (0.227) 0.008*** (0.015) 0.135+ (0.029)
Sheep and goat farming 0.013*** (0.013) 0.437*** (0.094) 0.001* (0.003) -0.409* (0.086)
Pigs and poultry farming, mixed livestock dominated by granivores -0.030*** (0.028) -0.260** (0.056) 0.008*** (0.015) 0.250** (0.053)
Mixed crops farming -0.043*** (0.042) 0.951*** (0.204) 0.013*** (0.025) 2.363*** (0.499)
Mixed livestock dominated by grazing livestock -0.027*** (0.026) 1.489*** (0.319) 0.021*** (0.040) 0.061 (0.013)
Mixed farming: field crops and grazing livestock, other combination of 
crops and livestock Baseline

Age (years) -0.000*** (0.000) 0.048*** (0.010) -0.001*** (0.001) 0.014*** (0.003)
No general education -0.034*** (0.033) -0.649*** (0.139) -0.022*** (0.042) -0.308*** (0.065)
Primary school certificate -0.043*** (0.041) -1.057*** (0.226) -0.022*** (0.042) 1.107*** (0.234)
Secondary education (short) -0.029*** (0.028) -1.437*** (0.308) -0.013*** (0.024) 0.191+ (0.040)
Secondary education (long) -0.025*** (0.024) -1.245*** (0.267) -0.010*** (0.018) -0.171 (0.036)
Non-agricultural higher education Baseline
No agricultural education or training ≤120 h -0.018*** (0.017) -2.429*** (0.520) 0.003** (0.006) 3.361*** (0.710)
Primary agricultural education -0.019*** (0.018) -2.961*** (0.634) 0.002+ (0.003) 3.264*** (0.690)
Secondary agricultural education (short) -0.021*** (0.020) -2.237*** (0.479) 0.010*** (0.019) 2.015*** (0.426)
Secondary agricultural education (long) -0.018*** (0.018) -1.932*** (0.414) -0.000 (0.000) 2.831*** (0.598)
Agricultural higher education (short) -0.005*** (0.005) -1.718*** (0.368) 0.004*** (0.008) 3.101*** (0.655)
Agricultural higher education (long) Baseline
Share of permanent grasslands 0.032*** (0.030) -2.543*** (0.544) -0.013*** (0.024) -2.265*** (0.479)
Density of grazing livestock (LU/ha) 0.012*** (0.012) -0.396* (0.085) 0.016*** (0.031) 0.258 (0.054)
Natura 0.037*** (0.036) 0.334*** (0.071) -0.000+ (0.001) -2.043*** (0.432)
Organic certification 0.027*** (0.026) -0.685*** (0.147) 0.049*** (0.093) 2.235*** (0.472)
Ile de France 0.045*** (0.044) 2.450*** (0.525) 0.098*** (0.187) 13.153*** (2.780)
Champagne-Ardenne 0.005+ (0.005) -0.584** (0.125) 0.065*** (0.124) 5.890*** (1.245)
Picardie 0.037*** (0.035) 1.106*** (0.237) 0.094*** (0.180) 5.900*** (1.247)
Haute-Normandie -0.011*** (0.011) 0.676** (0.145) 0.087*** (0.166) 4.074*** (0.861)
Centre -0.005* (0.005) 2.893*** (0.619) 0.087*** (0.166) 6.827*** (1.443)
Basse-Normandie -0.047*** (0.045) 2.113*** (0.452) 0.083*** (0.158) 3.990*** (0.844)
Bourgogne -0.025*** (0.024) 0.394+ (0.084) 0.110*** (0.209) 6.225*** (1.316)

(Continued)
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AECM OF support

Participation 
decision (Di*)

Acceptable farm-
level payment 
(Pi*) in 1,000€

Participation 
decision (Di*)

Acceptable farm-
level payment 
(Pi*) in 1,000€

Nord Pas de Calais 0.018*** (0.018) -0.687** (0.147) 0.090*** (0.171) 5.331*** (1.127)
Lorraine 0.002 (0.002) 1.384*** (0.296) 0.109*** (0.209) 11.099*** (2.346)
Alsace -0.003 (0.003) -0.553* (0.118) 0.102*** (0.195) 6.879*** (1.454)
Franche-Comté -0.036*** (0.034) -2.493*** (0.534) 0.093*** (0.177) 2.334*** (0.493)
Pays de la Loire 0.010*** (0.010) 3.487*** (0.747) 0.106*** (0.202) 4.422*** (0.935)
Bretagne 0.058*** (0.056) 3.694*** (0.791) 0.076*** (0.144) 4.179*** (0.883)
Poitou-Charentes 0.038*** (0.036) 2.309*** (0.494) 0.095*** (0.182) 7.269*** (1.537)
Aquitaine -0.016*** (0.016) -1.077*** (0.231) 0.101*** (0.193) 5.521*** (1.167)
Midi-Pyrénées -0.041*** (0.039) -1.988*** (0.426) 0.095*** (0.180) 6.149*** (1.300)
Limousin -0.030*** (0.029) -0.879*** (0.188) 0.099*** (0.189) 4.810*** (1.017)
Rhône-Alpes 0.006* (0.006) -1.098*** (0.235) 0.104*** (0.197) 4.962*** (1.049)
Auvergne -0.025*** (0.024) -2.772*** (0.593) 0.098*** (0.186) 4.780*** (1.010)
Languedoc Roussillon 0.013*** (0.013) 0.718** (0.154) 0.088*** (0.168) 4.867*** (1.029)
Provence-Alpes-Côte d’Azur 0.041*** (0.040) 1.585*** (0.339) 0.071*** (0.136) 2.911*** (0.615)
Corse Baseline
Observed participation in AECM in 2015 0.226*** (0.217) - - -
Observed participation in OF support at t-1 -0.025*** (0.024) 0.013 (0.003) - -
Observed participation in OF support in 2015 - - 0.057*** (0.109) -
Observed participation in AECM at t-1 - - -0.010*** (0.018) 0.572*** (0.121)
2016 -0.033*** (0.031) -0.474*** (0.101) -0.010*** (0.019) -0.141 (0.030)
2017 -0.021*** (0.020) -0.466*** (0.100) -0.013*** (0.025) -0.487*** (0.103)
2018 -0.015*** (0.015) -0.129** (0.028) -0.016*** (0.030) -0.428*** (0.091)
2019 Baseline
ρ -0.034*** (0.005) - 0.133*** (0.011) -
σ - 5.581*** (0.013) - 6.978*** (0.020)
Number of observations 28,967 2,442 28,967 1,657
Log-likelihood -504,317 -318,531
AIC 1,008,948 637,376
Schwarz criterion 1,010,826 639,254
Pseudo-R2 (McFadden) 0.241 0.378

Significance levels: *** p-value <0.001, ** p-value <0.01, * p-value<0.05, + p-value<0.1. Standard errors in parentheses. 
AWU: annual work unit. LU: livestock unit.
Source: own elaboration.

Table A3.2. (Continued).
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