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Introduction
The Operational Groups (OGs) of the European Innova-

tion Partnership for Agricultural Productivity and Sustain-
ability (EIP-AGRI) represent an important policy instrument 
that was introduced by the 2014-2020 Common Agricultural 
Policy (CAP) to foster competitive and sustainable farming 
and forestry by using an interactive approach to innova-
tion (European Commission, 2019; Van Oost and Vagnozzi, 
2021). OGs take the form of groups of actors having diverse 
practical and scientific backgrounds, such as farmers, agri-
businesses, researchers, and advisors, who come together for 
a practical reason, i.e., to respond to real problems through 
the implementation of innovative solutions. To be financed, 
OGs are asked to draw up a plan containing a description of 
the innovative project to be developed, tested, adapted, or 
implemented as well as a description of the expected results 
and the contribution to the EIP objective of enhancing pro-
ductivity and sustainable resource management. Moreo-
ver, they are required to disseminate the results of projects 
through the EIP network in order to favour the adoption and 
the diffusion of innovation amongst farmers (Art. 55-57 of 
Regulation EU No 1305/2013).

The assessment of OGs involves several aspects related 
to the implementation of the funding programme, the selec-
tion of projects, and their results and effects (Gehrlein and 
von Kutzleben, 2016). The existing studies about OGs 
mainly focus on the first two aspects as well as on key fac-
tors for successful projects, governance, and consistency 
with policy objectives, while little or no emphasis is placed 
on the assessment of impacts (Cristiano and Proietti, 2018; 
Eckerberg et al., 2023; Giarè and Vagnozzi, 2021; Harrahill 
et al., 2022; Knotter et al., 2019; Maziliauskas et al., 2018;  

McCarthy et al., 2021; Molina et al., 2021; Parzonko et al., 
2022; Piñeiro et al., 2021; Schreuder et al., 2022). Factors 
related to availability and methods of collection of project 
data as well as the stage at which these studies were carried 
out may explain this shortcoming. The evaluation of the 
results represents a step that is fundamental to understand-
ing the real effectiveness of OGs. Through a comparison of 
impacts with initial objectives, it makes it possible to verify 
whether the OG setting should be adjusted to remove its 
limits and improve its potential in the 2023-2027 program-
ming period. 

The aim of this paper is to assess the economic and 
environmental impacts of participating in OGs on farmers. 
In other words, the objective is to verify if the participation 
in OGs, through the application and the experimentation of 
agricultural innovations, helped to improve performance of 
farmers. To the authors’ knowledge, this research represents 
one of the first attempts in this direction and can therefore be 
considered as a novel contribution.

For the purposes of this study, propensity score matching 
is adopted (Caliendo and Kopeinig, 2008; Guo et al., 2020; 
Rosenbaum and Rubin, 1983). This is a statistical technique 
that matches treated subjects with one or more untreated 
cases based on their propensity scores. This helps to reduce 
selection bias in quasi-experimental and observational stud-
ies. In this study, the treatment is represented by the par-
ticipation in concluded projects of OGs while the potential 
outcomes are assessed by comparing the variations of a set 
of monetary and quantitative indicators measured in the 
period 2017-2020 for both treated and untreated subjects. 
Monetary indicators include output, variable costs, fertiliser 
and pesticide expenditure, expenditure on water, energy and 
fuels, and net farm income. Quantitative indicators comprise 
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the used quantity of phosphorus and nitrogen contained in 
fertilisers, the used quantity of fertilisers and pesticides, and 
the number of cultivated crops.

Logistic regressions are used to measure both propensity 
scores and the Average Treatment effect on the Treated (ATT), 
i.e., the average effect of treatment on those subjects who ulti-
mately received the treatment (Imbens, 2004). As covariates, 
a set of socio-economic variables that are supposed to affect 
both the treatment and the outcomes are analysed. 

This research is carried out by using the Farm Account-
ancy Data Network (FADN) sample of Italian farmers. 
FADN is employed to retrieve information about the vari-
ables investigated concerning the farmers participating in 
OGs whose projects were concluded. The focus of this study 
is on the Italian region of Emilia-Romagna. This region is 
a particularly suitable case for this analysis. According to 
Italian National Rural Network (NRN) statistics, in Italy, 
in September 2021, there were overall 656 OGs, of which 
213 (over 30%) concentrated in Emilia-Romagna. The sec-
ond region for number of OGs is Sicily with 61 projects 
financed. Moreover, according to the national database of 
OGs (containing detailed information about 633 OGs), 92 
out of 144 projects for which it is possible to know if they 
were completed are in Emilia-Romagna. Another reason 
why this region represents an interesting case concerns its 
main morphological characteristics: about 70% of Utilised 
Agricultural Area (UAA) is situated on flat land compared 
with a national average of 33%. This has made possible a 
wide diffusion of mechanisation and intensive agriculture 
with significant negative impacts on the environment (Menta  
et al., 2017). OGs are therefore called upon to favour the 
diffusion of more environmentally friendly techniques and 
reduce the pressure of agriculture on the environment. 

The rest of this paper is organised as follows. Section 2 
offers a brief overview of existing studies on OGs. In addi-
tion, it examines the main issues in measuring the effects of 
OGs related to the availability and collection of data and the 
type of impacts to be assessed consistently with the objec-
tives of EIP-AGRI. Section 3 illustrates the methodology, 
the variables and the data used. Sections 4 and 5 present and 
discuss the results of this analysis, respectively. Finally, Sec-
tion 6 provides some concluding remarks. 

Literature review
The main question when evaluating EIP-AGRI is to which 

extent innovation, cooperation, and building the knowledge 
base in rural areas are supported by Rural Development 
Policy (RDP) interventions (European Commission, 2014). 
To answer this question, aspects such as the implementa-
tion of the funding programme, the selection of projects, 
and their results and effects need to be examined in more 
detail as part of the evaluation (Gehrlein and von Kutzleben, 
2016). In terms of implementation, the programmed funding 
objects, funding conditions, and procedures are relevant. The 
central issue is whether regulations are capable of fostering 
innovations. As regards the selection procedure, the criteria 
that guide the decision on financing projects are also of great 
importance because the identification of innovative projects 

that respond to real problems of farmers strongly depend 
on them. However, if the objective is to evaluate the real 
effectiveness of the funded projects, the knowledge of their 
results and impacts becomes essential.

In literature, existing studies about OGs have focused 
on topics such as progress in implementation of OGs 
(Knotter et al., 2019; Schreuder et al., 2022), key factors 
for successful projects (Harrahill et al., 2022; Maziliauskas 
et al., 2018; McCarthy et al., 2021; Molina et al., 2021; 
Parzonko et al., 2022), performed functions (Piñeiro et al., 
2021), governance processes (Giarè and Vagnozzi, 2021), 
and consistency with the objectives of European strategies 
(Cristiano and Proietti, 2018; Eckerberg et al., 2023; Giarè 
and Vagnozzi, 2021). 

More specifically, Knotter et al. (2019) assessed the 
state-of-play of the setting-up and implementation of OGs 
until 2018. By combining several methods of investigation 
(cluster analysis, survey, and case studies), they concluded 
that OGs are effective in tackling farmers’ needs in a practi-
cal and collaborative way on topics related to both competi-
tiveness and environmental sustainability. Schreuder et al. 
(2022) reviewed the OGs focused on topics related to grass-
land using the EIP-AGRI database and an online survey. 
They observed that the themes addressed by OGs are less 
focused on environmental issues than the recommendations 
coming from specific EIP-AGRI focus groups. 

Maziliauskas et al. (2018) identified the external and 
internal factors that influence the effectiveness of OGs by 
a force field analysis. They found that the biggest negative 
impact comes from the lack of cooperation between part-
ners and that internal factors such as partner involvement 
and constant monitoring of achievements based on a list 
of indicators play an important role in a project’s success. 
McCarthy et al. (2021) explored the motivations of a small 
group of actors who established an OG in Ireland using an 
assemblage-based approach. Their main conclusion is that 
the motivations of different subjects involved influence each 
other and take into consideration future scenarios and new 
possibilities. The outcomes of the EIP-AGRI initiative are 
therefore affected by this process of reciprocal influence. 
Molina et al. (2021), through the analysis of a case study of 
an Italian OG, highlighted the factors that could influence 
and foster the interactive innovation process. They concluded 
that farmers are active players in the design and implementa-
tion phases and that motivation, commitment, trust, and an 
open communication among different actors are key factors 
for the success of a project. Parzonko et al. (2022) analysed 
the role of innovation brokers in the setting up of OGs in 
Poland by a survey addressed to a selected group of people 
who participated or showed interest in a web initiative real-
ised by an advisory centre to support the creation of OGs 
during the COVID-19 pandemic. They demonstrated that the 
innovation broker played a key role in identifying subjects 
willing to cooperate, obtaining funds and preparing project 
proposals and documents related to the functioning of the 
OG. Harrahill et al. (2022) examined the degree of involve-
ment of farmers in an Irish OG aimed at producing and 
transforming biomass into energy. By using social network 
analysis combined with interviews conducted with farm-
ers and non-farmer participants in the OG, they found that, 
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despite farmers were highly involved as input suppliers, the 
level of influence they exerted in several other areas, such as 
the logistical and managerial ones, was relatively limited and 
this can hinder the success of future projects having similar 
objectives. 

Piñeiro et al. (2021) conducted an online survey addressed 
to members of Spanish OGs in order to identify the interme-
diary functions carried out by OGs. They found that OGs can 
manage the entire innovation process by encouraging collab-
oration, sharing information, and developing joint projects. 
OGs also make innovation demand emerge by identifying 
opportunities, developing studies, and seeking solutions 
that meet the needs of OGs and their members. Finally, they 
search for economic and institutional support and encour-
age external collaboration to find resources and disseminate 
knowledge and solutions. 

Cristiano and Proietti (2018) investigated the relation-
ship between Italian OGs and research programs, specifi-
cally Horizon 2020, by collecting data from direct inter-
views, semi-structured questionnaires, focus groups, and 
workshops. They highlighted that there is no interaction 
between research and innovation projects, and this slows 
down innovation processes and contrasts with the objec-
tives of EIP-AGRI of creating synergies and value added 
by integrating different policy tools. Giarè and Vagnozzi 
(2021) compared the rules and implementation criteria 
adopted by some Italian managing authorities to finance 
OGs in order to analyse the impact of different govern-
ance choices on the functioning of OGs. They concluded 
that rules and criteria are inadequate in some cases, mainly 
regarding the definition of innovation needs, the involve-
ment of all actors, the construction of a common strategy, 
and the connection with the measures addressed to finance 
investments, and this can negatively affect the effective-
ness and consistency of projects with the objectives of 
RDP. More recently, Eckerberg et al. (2023) analysed the 
state’s steering capacity of spreading “green innovation” in 
the agricultural sector of Sweden through the implemen-
tation of EIP-AGRI. By examining the information from 
the national database of OGs financed in Sweden and from 
interviews with key individuals engaged in the program 
administration, they found that, in contrast with policy 
objectives both at the general policy level and in the EIP-
AGRI regulation, “green innovation” was only marginally 
supported by prioritising aspects related to competitiveness 
and placing less emphasis on those related to the environ-
ment and climate change.

Although these studies offer interesting indications for 
the aims of evaluating the EIP-AGRI initiative, no conclu-
sion is provided about the real impact of participation in 
OGs on farm performance. One reason is related to the fact 
that several studies were conducted when few or no projects 
had yet been completed. Another reason that makes impact 
assessment difficult concerns data availability. The main 
instrument used for dissemination of innovative projects 
aimed at rural development and agriculture is represented by 
the publication of project data on online databases (Ibáñez-
Jiménez et al., 2022). The official database of European 
OGs can be freely consulted on the EIP-AGRI website. 
The available data (last access in December 2022) provide 

clear information about the objectives pursued, the activities 
to be carried out and the main innovations planned. How-
ever, little or no information is provided with reference to 
the results obtained. This mainly depends on the system of 
data collection that was implemented to retrieve information 
about OGs. In fact, the data requested adhere to an official 
template, which only asks for some qualitative information 
(European Commission, 2016). In addition, only a part of 
this information is categorised and is thus in a format suit-
able for processing. Moreover, much desirable information, 
such as the detailed characteristics of the participating farm-
ers as well as the changes in economic aggregates (output, 
costs, inputs, income, etc.) following the execution of the 
project, is not present, impeding the environmental and eco-
nomic impact assessment of OGs.

At the time this research was conducted, several projects 
were completed, and the relevant impacts could therefore 
be assessed. For the investigation of results and impacts, 
different methodologies can be adopted such as document 
analyses (interim and final reports), ad-hoc surveys, and 
self-assessment of performance (Gehrlein and von Kutzle-
ben, 2016). However, these methods not only are costly and 
time-consuming, but the relevant results could be affected 
by the widespread absence of internal accounting sys-
tems, especially in countries such as Italy, which prevents 
farmers from knowing exactly if and how the variables of 
interest have changed over time. Further issues, which can 
negatively affect the goodness of the results, are interpreta-
tion difficulties and farmers’ reluctance to provide truthful 
answers in consideration of the public subsidies received. 
An alternative approach involves the use of an already exist-
ing and official accounting system, i.e., the FADN data, by 
matching the information about the partnership of OGs with 
that contained in FADN. This system offers a great quantity 
of socio-economic and environmental information and can 
therefore be used to effectively assess the performance of 
farmers participating in OGs (treated), comparing it with that 
of farmers who did not participate (untreated).

Another important issue in evaluating OGs concerns 
what kind of impacts should be measured. A central ques-
tion should be if and to what extent the productivity of farms 
has increased. Another crucial question is whether progress 
toward sustainability has been achieved. This is because 
improvements in productivity and sustainability represent 
the main objectives of the EIP-AGRI initiative. Therefore, 
the assessment of the impacts on these two main aspects is 
of great importance. 

Productivity is commonly defined as the relation-
ship between outputs and inputs. There are several ways 
to measure productivity, which depend on the purpose of 
measurement and the availability of data (OECD, 2001). 
In this study, output is measured as market value and is 
expressed per hectare. Therefore, land productivity is con-
sidered. The notion of sustainable agriculture is particularly 
complex, and this makes its use and implementation quite 
hard (Velten et al., 2015). According to Pretty (2008), the 
key principles for sustainability are: to integrate biological 
and ecological processes into food production processes, 
to minimise the use of those non-renewable inputs that 
are harmful to the environment or to the health of farmers 
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and consumers, and to make productive use of the knowl-
edge and skills of farmers as well as of people’s collective 
capacities to work together to solve common agricultural 
and natural resource problems. Agricultural sustainabil-
ity is thus a very broad concept involving three “pillars”: 
environmental, economic, and social (Purvis et al., 2019). 
This study only concentrates on some environmental and 
economic aspects. As regards the environmental dimen-
sion, the focus is on the capability of reducing environ-
mental impact by diminishing the used quantity of inputs 
and the level of specialisation, i.e., the tendency towards 
monoculture, which can undermine biodiversity (Altieri, 
1999), soil fertility (Liu et al., 2006), and the capability of 
facing climate change (Lin, 2011). Besides the rationali-
sation in the use of inputs, specialisation is another issue 
that can be faced by OGs through projects aimed at intro-
ducing new or rediscovered crop varieties. With reference 
to economic sustainability, this study focuses on farmers’ 
ability to reduce their costs and improve their profitability, 
i.e. generate income. Both productivity and sustainability 
are tightly connected with profitability. An increase in the 
output-input ratio, as well as the adoption of environmen-
tally friendly techniques that serve to reduce the quantity 
of used inputs, can increase profitability. The latter is one 
of the motivations, or, in some cases, may be the only 
motivation, which might induce farmers to decide to par-
ticipate in OGs. Understanding the impact of EIP-AGRI on 
profitability is thus extremely important for policy makers 
since the degree of participation in OGs and, by extension, 
the success of this policy instrument, which has also been 
proposed again for the 2023-2027 programming period, 
strongly depends on it.

Materials and methods

The model

Propensity score matching allows the building of matched 
sets of treated and untreated subjects who share similar pro-
pensity scores (Caliendo and Kopeinig, 2008; Guo et al., 
2020; Rosenbaum and Rubin, 1983). A propensity score is 
defined as the conditional probability of being selected into 
the treatment group given a set of covariates or observed 
characteristics for group members, i.e.:

 (1)

where ={0,1} is an indicator variable for treatment group 
selection and X is a multidimensional vector of covariates. 
Propensity scores therefore describe the likelihood that a 
population member would be selected into the treatment 
group based on a set of model covariates. Propensity score 
estimates are used to construct a comparison group. The 
Average Treatment Effect (ATE), based on an outcome 
measure (Y), is then estimated as:

 (2)

where Y1 and Y0 are the outcome measures for treated and 
untreated subjects, respectively. The ATE refers to the entire 
population. The ATT, used in this study, is a related measure 
of treatment effect and measures the ATE only on those sub-
jects who received the treatment (Imbens, 2004). 

In contrast to randomised designs, propensity scoring 
techniques use a set of covariates to model the treatment 
group selection process. Moreover, these methods cannot 
adjust for unobserved covariates. The main assumption is 
therefore that observations with the same propensity score 
have the same distributions for observable and unobserv-
able characteristics. This connects propensity scoring with 
the assumption of ignorable treatment group assignment and 
the conclusion that the ATE estimate is unbiased (Stone and 
Tang, 2013).

Following a commonly used approach (Austin, 2011; 
D’Agostino, 1998; Rosenbaum and Rubin, 1983), propen-
sity scores are estimated by logistic regression where the 
dichotomous outcome is treatment group assignment (1 and 
0 for treated and untreated subjects, respectively) and predic-
tors are a set of measured covariates. Once propensity scores 
are computed, the following step consists in creating bal-
anced intervention and comparison groups. There are several 
approaches for creating these groups, some of which include 
exact matching, nearest neighbour matching, and optimal 
matching (Rosenbaum, 1989; Rubin, 1973). Further deci-
sions concern the number of nonparticipants to be matched 
to each participant (one-to-one or one-to many matching) 
and whether replacement (i.e., matching nonparticipants 
multiple times to participants) is allowed. The choice can be 
made on the basis of different considerations (Stuart, 2010). 
Several studies have empirically demonstrated the potential 
benefits of one-to-many matching and proposed the optimal 
matching ratio for decreasing bias but increasing power 
(Austin, 2010; Cenzer et al., 2020; Rassen et al., 2012). In 
particular, Cenzer et al. (2020) focused on situations where 
the number of treated subjects is very small. Through a 
Monte Carlo simulation, they showed that, when the number 
of treated subjects available is between 25 and 50, the use 
of optimal matching without replacement and with one-to-
five matching ratio proves to be the best option. Compared 
to greedy matching (such as nearest neighbour matching), 
optimal matching is a more complex approach whose goal is 
to find the matched samples with the smallest average abso-
lute propensity score distance across all the matched pairs. In 
consideration of the limited size of the sample available (see 
Section 3.2), this method is therefore adopted in this study.

Once the matches are created, the quality of the matches 
is assessed in order to ensure that the comparison group has 
a distribution of propensity scores similar to the interven-
tion group. Matches are assessed by comparing the balance 
both numerically and visually (Stuart, 2010). Visual diagno-
sis of balance is conducted here by inspecting distribution 
of propensity scores before and after matching. Numerical 
diagnosis of balance is instead carried out by evaluating the 
covariate balance. This is made by comparing the standard-
ised difference of group propensity score means (SMD). For 
continuous and dichotomous variables, SMD for covariate X 
takes the following form, respectively:
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(3)

 
(4)

where  and  are sample means,  and  are sam-
ple variances, and, finally,  and  are the prevalence of 
dichotomous variables in the treated and untreated units, 
respectively. X is considered as balanced if the absolute 
SMD value is lower than 0.25 (Imbens and Wooldridge, 
2009). 

The ATT is then estimated by running a logistic regres-
sion over matched subjects with cluster-robust standard 
errors (Abadie and Spiess, 2022), where the dichotomous 
variable is the outcome analysed while the only predictor 
is represented by the treatment group selection. The regres-
sion gives an estimate of the logarithm of odds ratio, i.e., the 
ratio of the probability that a given outcome occurs in treated 
subjects to the probability that the same outcome occurs in 
untreated units.

Analyses were conducted using packages MatchIt 4.4.0, 
for propensity score matching; stats, for logistic regressions; 
lmtest 0.9-40 and sandwich 3.0-2, for estimating cluster-
robust standard errors, in statistical software R 4.2.1.

The variables and the dataset used

The outcomes analysed in this study concern both eco-
nomic and environmental aspects and are measured as mon-
etary and quantitative indicators. For the choice of indica-
tors, the approach followed is that of Cisilino et al. (2019), 
who carried out a conceptually similar analysis consisting 
in evaluating the environmental and economic effects of 
organic farming subsidies using propensity score matching 
techniques applied to a sample of FADN farms. More spe-
cifically, the monetary indicators used to assess performance 
of farmers are output (i.e., total revenues), variable costs, 
fertiliser and pesticide expenditure, and net farm income. 
Since the rationalisation in the use of water and energy repre-
sents another important objective of EIP-AGRI, expenditure 
on water, energy, and fuels is also considered. All variables 
are expressed per hectare. The quantitative indicators used 
to measure farm performance are instead the used quantity 
of phosphorus and nitrogen contained in fertilisers, the used 
quantity of pesticides, and the number of cultivated crops as 
an indicator of biodiversity. The overall quantity of fertilisers 
is also considered to integrate the analysis of the pesticides 
used. The quantity of used water, energy and fuels could not 
be analysed because of data unavailability. Quantities of fer-
tilisers, phosphorus, nitrogen, and pesticides are expressed 
as quintals and per hectare. Outcomes are assessed as binary 
variables, which take one if the average variation of the indi-
cators is positive and zero if null or negative.

As for the covariates to be included in the propensity 
score model, the choice is not straightforward since there 
are several possible variables that can be selected (Aus-
tin, 2011). They can be all baseline covariates, all baseline 
covariates that are associated with treatment, all covariates 

that influence the outcome (i.e., the potential confounders), 
and all covariates that affect both treatment and the outcome 
(i.e., the true confounders). 

Since the propensity score is defined to be the probabil-
ity of treatment assignment, there are theoretical reasons in 
favour of the inclusion of only those variables that affect 
treatment assignment (Austin, 2011). However, Austin et al. 
(2007) showed that including potential or true confounders 
does not introduce additional bias and results in estimates of 
treatment effect with greater precision. Similarly, Brookhart 
et al. (2006) suggested that potential confounders should 
be preferred to variables only affecting treatment since the 
inclusion of the latter increase the variance of the estimated 
treatment effect without a concomitant reduction in bias. In 
practice, it is quite hard to distinguish between different types 
of variables. Moreover, most baseline covariates likely affect 
both treatment assignment and the outcome. Therefore, it is 
better to include all measured baseline characteristics in the 
propensity score model. However, an important condition 
is that variables are measured at baseline and are not post-
baseline covariates, since the latter may be influenced or 
modified by the treatment (Austin, 2011).

The data used in this study come from the Italian FADN. 
This database offers a very large set of variables. To contain 
the number of features, a subset of all variables available was 
selected. Data selection was focused on variables that can 
affect both the participation in OGs and outcomes. Moreover, 
the selection process was led by the need to consider both 
farmer and farm characteristics as well as various economic, 
environmental, social, and formal aspects in such a way to 
focus the analysis on a homogeneous sample. Subjective 
factors related to personal attitudes and motivations, which 
could also influence participation (Molina et al., 2021), were 
neglected for data unavailability. As regards farmer character-
istics, gender, age, education, and access to measures of RDP 
are considered while, with reference to farm features, altitude, 
productive specialisation, organic farming, on-farm diversifi-
cation, legal form, land, livestock, labour, family work, and 
machinery are investigated. Most variables are categorical 
except for on-farm diversification, land, livestock, labour, 
family work, and machinery, which are measured as continu-
ous. Gender takes value of one for females and zero for males. 
Age is modelled by a dichotomous variable taking unitary val-
ues if farmers are young according to the threshold set by the 
CAP for accessing specific measures in favour of farmers with 
no more than 40 years of age. Education is also a binary vari-
able taking one in the case of a high-medium level of educa-
tion. The variable relating to access to measures of RDP takes 
the value of one (zero) if farmers applied (did not apply) for 
measures of RDP other than those relating to OGs (i.e., meas-
ure 16.1). This variable is introduced since both participation 
in OGs and outcomes can also be affected by the knowledge 
of RDPs and the activation of other RDP measures. Altitude 
is represented by two binary variables that take unitary value 
if farms are localized in flat areas and in hills, respectively, 
while they are zero if farms are situated in the mountains. Pro-
ductive specialisation is measured by four dummies related 
to arable crops, horticulture, livestock, and permanent crops, 
respectively. Zero values indicate mixed specialisation. The 
organic farming variable takes value of one if farms are  
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information such as the details of the partners involved. At 
the time of this research, the FADN data were available until 
2020. Therefore, the projects concluded within 2020 are 
considered. The relevant typology, objectives, duration, and 
expected results are reported in Table 1. 

The observations available in FADN are represented by 
different farms observed in few or more years. Since the 
farms that are present within FADN are subject to be changed 
over years, the analysis is conducted on pooled data. Out-
comes are derived by calculating an average of annual vari-
ations of the indicators described above from 2017 to 2020. 
The period analysed mostly overlaps the one of realisation 
of the concluded projects, which have a duration of up to 
36 months. Including periods prior to 2017 (i.e., 2016, cor-
responding to the start of some projects) was not possible 
for issues related to the correct application of the chosen 
matching ratio, which, in turn, depend on the characteristics 
of FADN. To remove a possible bias deriving from different 
periods in which farms are observed, the applied propensity 
score matching technique is time constrained. More specifi-

certified as organic, there is at least one organic product, or 
there is one process that is carried out with organic methods. 
On-farm diversification is measured as a share of revenues 
produced by on-farm diversification activities. Legal form is 
represented by two dummies indicating if a farm is registered 
as either an individual holding or a company, which take value 
of zero in the case of other legal forms. Land is measured as 
number of hectares of UAA, livestock as number of units, 
labour as number of Annual Worked Hours (AWH), family 
work as a share of Annual Work Units (AWU), and, finally, 
machinery is measured as machine power in terms of number 
of kilowatts (kW). 

Information about the participation of farms in com-
pleted OG projects is not available in the FADN data and 
was retrieved from the national database of OGs that is man-
aged by the Italian NRN. This database is publicly available 
on the Innovarurale website. It was built on the basis of the 
European one, in order to share the same information and 
reduce the workload for those who have to introduce the 
data, but, unlike the European database, it contains more 

Table 1: Typology, objectives, duration, and expected results of the concluded OG projects related to the farms observed in the FADN 
sample, Emilia-Romagna, Italy.

Project Typology* Objectives Start 
year

Duration 
(months)

Expected 
results**

1 Practice Application of innovative protection strategies to fruit crops 2016 36 Pesticides (–)

2 Mixed Application of sustainable techniques and methodologies for 
protection, irrigation, and nutrition in viticulture 2016 36 Water (–)

Pesticides (–)

3 Practice Improvement of forage systems to support the production of 
quality cheeses 2016 36 Output (+)

4 Research Improving the management of soils for the maintenance of 
organic matter and carbon sequestration 2016 36 Output (+)

5 Practice Introducing ancient cereals and hemp as a trap crop for the 
reduction of inputs 2016 36

Crops (+)
Fertilisers (–)
Pesticides (–)

6 Practice Introducing innovative products to increase the resistance of 
plant production to adversities 2016 36 Pesticides (–)

7 Practice Reducing the consumption of antibiotics in milk production 2016 36 Variable costs 
(–)

8 Practice Enhancing by-products of the wine industry to produce energy 
products, nutraceuticals, and fertilisers 2017 36

Output (+)
Fertilisers (–)

Energy (–)

9 Practice Enhancing by-products of vegetable supply chains for food, 
agronomic and energy purposes 2017 24

Output (+)
Fertilisers (–)

Energy (–)

10 Practice Implementing conservation agriculture techniques and bioener-
getic buffer strips 2017 24

Water (–)
Fertilisers (–)
Pesticides (–)

Energy (–)

11 Research Monitoring of the carbon footprint of the fruit sector 2017 36 Output (+)
Fertilisers (–)

12 Practice Reducing ammonia emissions from pig shelters with sewage 
recovery for soil fertilisation 2017 36 Fertilisers (–)

* “Research” identifies projects that are mainly addressed to monitoring activities and production of methodological guidelines, “practice” refers to projects that involve the 
application and the experimentation of agricultural innovations in the participating farms, while “mixed” identifies projects that combine research with practical activities. 
** A common expected result is an increase in farm income, which may come from an increase in output and/or a decrease in costs. 
Source: Authors’ elaborations on the national database of OGs
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cally, farms of a given year and observed for a given period 
are only matched with similar observations of the same year 
and having the same period of observation.

Table 2 shows some descriptive statistics about the sam-
ple used. The total number of observations available over 
the period 2017-2020 amounts to 3204, of which 45 related 
to farms that participated in OGs. Compared to the average, 
there are several differences in treated subjects, some of 
which are particularly evident. It turns out that participants 
obtain lower revenues, incur lower variable costs, pay less 
expenditure for the consumption of water, energy, and fuels, 

Table 2: Descriptive statistics about the sample used, Emilia-Romagna, Italy, 2017-2020.

Treated (n=45) All (n=3204)

Mean Std. 
dev. Min Max Mean Std.

dev. Min Max

Monetary outcome indicators
Output (euro/ha) 7,972 6,404 1,384 41,290 15,152 167,674 360 6,697,958

Variable costs (euro/ha) 3,523 4,262 516 29,147 9,910 142,397 4 5,964,421

Fertilisers (euro/ha) 377 434 0 1,943 357 889 0 36,737

Pesticides (euro/ha) 302 336 0 1,241 356 2,528 0 141,922

Water, energy, and fuels (euro/ha) 169 145 4 723 305 3,005 0 135,196

Farm income (euro/ha) 3,683 2,676 281 11,035 3,946 26,731 –12,493 846,879
Quantitative outcome indicators

Fertilisers (q/ha) 0.58 1.08 0 4.87 1.17 5.74 0 181.78

Nitrogen (q/ha) 0.009 0.021 0 0.123 0.015 0.060 0 1.457

Phosphorus (q/ha) 0.004 0.009 0 0.049 0.011 0.041 0 0.834

Pesticides (q/ha) 0.01 0.01 0 0.06 0.02 0.21 0 11.08

Crops per farm (no.) 4.20 2.46 1 10 4.28 2.44 0 19
Farm characteristics

Female 0.09 0.29 0 1 0.11 0.31 0 1

Young (40 years) 0.13 0.34 0 1 0.06 0.24 0 1

With high-medium level education 0.64 0.48 0 1 0.45 0.50 0 1

Accessing to RDP 0.73 0.45 0 1 0.47 0.50 0 1

Located in flat land 0.64 0.48 0 1 0.70 0.46 0 1

Located in hills 0.22 0.42 0 1 0.23 0.42 0 1

With organic production 0.29 0.46 0 1 0.12 0.33 0 1

Individual holding 0.40 0.50 0 1 0.73 0.45 0 1

Company 0.60 0.50 0 1 0.27 0.45 0 1

Specialised in arable 0.11 0.32 0 1 0.34 0.47 0 1

Specialised in horticulture 0.00 0.00 0 0 0.07 0.26 0 1

Specialised in permanent crops 0.36 0.48 0 1 0.30 0.46 0 1

Specialised in livestock 0.44 0.50 0 1 0.18 0.39 0 1

Diversified (share of revenues) 0.03 0.11 0 0.51 0.02 0.11 0 1

Land (ha of UAA) 68.64 75.63 3.12 275.25 37.56 73.02 0.22 1,754.00

Livestock (units) 246.57 669.15 0.00 4,226.00 53.22 275.27 0 8,184.20

Labour (AWH) 8,176.98 10,982.61 1,800.00 72,320.00 4,540.11 7,500.64 900 201,960

Family work (share of AWU) 0.75 0.32 0.11 1.00 0.84 0.26 0 1.00

Machinery (kW) 381.33 626.08 31.00 2,284.00 278.67 315.87 0 4,816
Source: Authors’ elaborations on Italian FADN data

and make use of lower quantities of nitrogen, phosphorus, 
and pesticides per hectare. Moreover, much more than the 
average, they are younger, have higher levels of education, 
are more familiar with RDP measures, use organic methods, 
are formally established as companies, and are specialised 
in livestock (44% against an average of 18%). Finally, they 
have on average a far larger number of livestock units (246 
against 53), consistently with the prevalent productive spe-
cialisation, and there are not treated subjects who are spe-
cialised in horticulture.



Do EIP-AGRI operational groups improve farmers’ performance? An analysis of treatment effects in intensive farming systems

121

Results
Figure 1 shows the distribution of propensity scores cal-

culated for treated and untreated subjects. As can be noted, 
raw distributions are largely different, and this justifies the 
use of matching techniques to remove potential sources of 
bias. After matching, distributions are mostly identical, so 

demonstrating the effectiveness of the procedure of propen-
sity score matching applied to balance the sample and reduce 
the selection bias. 

Table 3 shows the standardised differences of covariate 
means between treated and control participants before and 
after matching. The normalised differences are in almost 
all cases lower than the same differences calculated before 
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Figure 1: Distribution of the propensity scores calculated for treated and untreated subjects before and after matching.
Source: Authors’ elaborations on Italian FADN data

Table 3: Group means and standardised differences of means between treated and untreated subjects before and after propensity score 
matching.

Variables
All data Matched data

Treated 
(n=45)

Untreated 
(n=3204) Std. diff. Treated 

(n=45)
Untreated 

(n=225) Std. diff.

Gender (Female = 1; Male = 0) 0.09 0.11 –0.076 0.09 0.07 0.062
Age (Young = 1; Old = 0) 0.13 0.06 0.221 0.13 0.10 0.092
Education (High-medium level = 1; Low level = 0) 0.64 0.44 0.419 0.64 0.63 0.037
Access to RDP (Yes = 1; No = 0) 0.73 0.47 0.602 0.73 0.74 –0.020
Altitude (Mountains = reference)

Flat 0.64 0.70 –0.124 0.64 0.69 –0.093
Hills 0.22 0.23 –0.030 0.22 0.19 0.086

Typology (Organic = 1; Conventional = 0) 0.29 0.12 0.371 0.29 0.25 0.078
Legal form (Others = reference)

Individual holding 0.40 0.73 –0.673 0.40 0.43 –0.054
Company 0.60 0.27 0.675 0.60 0.57 0.054

Productive specialisation  
(Mixed = reference)

Arable 0.11 0.35 –0.745 0.11 0.07 0.127
Horticulture 0.00 0.07 –0.284 0.00 0.00 0.000
Permanent 0.36 0.30 0.115 0.36 0.39 –0.065
Livestock 0.44 0.18 0.530 0.44 0.47 –0.054

Diversification (share of revenues) 0.03 0.02 0.073 0.03 0.02 0.089
Land (ha of UAA) 68.64 37.12 0.417 68.64 53.91 0.195
Livestock (units) 246.57 50.51 0.293 246.57 170.82 0.113
Labour (AWH) 8,176.98 4,489.03 0.336 8,176.98 7,305.84 0.079
Family work (share of AWU) 0.75 0.84 –0.311 0.75 0.73 0.057
Machinery (kW) 381.33 277.22 0.166 381.33 377.64 0.006

Note: the variables related to time and period of observation, which are used for exact matching, are not shown. The relevant standardised differences are zero after matching. 
Source: Authors’ elaborations on Italian FADN data
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Table 4: % of subjects that experience positive variations of monetary and quantitative outcome indicators and results of logistic regressions 
for estimating the ATT of participation in EIP-AGRI OGs.

Matched data Regression results
% Treated % Untreated Coefficient Robust std. error Odds ratio

Monetary outcome indicators
Output (euro/ha) 64.4 64.0  0.019 0.341 1.020
Variable costs (euro/ha) 46.7 56.4 –0.393 0.337 0.675
Fertilisers (euro/ha) 46.7 59.1 –0.502* 0.305 0.605
Pesticides (euro/ha) 68.9 49.8 0.804** 0.353 2.234
Water, energy, and fuels (euro/ha) 84.4 71.6 0.769** 0.391 2.158
Farm income (euro/ha) 84.4 68.9 0.897** 0.447 2.452

Quantitative outcome indicators
Fertilisers (q/ha) 53.3 62.2 –0.365 0.308 0.707
Nitrogen (q/ha) 53.3 57.3 –0.162 0.278 0.805
Phosphorus (q/ha) 44.4 59.6 –0.610* 0.337 0.524
Pesticides (q/ha) 62.2 55.1 0.294 0.341 1.342
Crops per farm (no.) 24.4 42.7 –0.833** 0.390 0.435

* Statistically significant at 10%; ** Statistically significant at 5%; *** Statistically significant at 1%. 
Source: Authors’ elaborations on Italian FADN data

matching. Moreover, they are below the suggested rule of 
thumb of 0.25 standard deviations (in absolute value). There-
fore, these results support the conclusion that the matching 
procedure performs well, also at level of single covariates, in 
eliminating possible sources of bias.

Table 4 reports the percentages of treated and untreated 
subjects that experience positive variations concerning a set 
of economic and environmental indicators as well as the ATT 
derived by regressing outcomes on the participation of farm-
ers in OGs. 

As regards monetary indicators, the majority of partici-
pants is characterised by increases in output and farm income 
and decreases in variable costs and fertiliser expenditure per 
hectare. However, 69% and 84% of treated subjects increase 
expenditure on pesticides and expenditure on water, energy, 
and fuels, respectively. Control group exhibits outcome vari-
ations having similar directions about output, expenditure 
on water, energy, and fuels, and farm income. The main 
differences concern pesticide expenditure, which decreases 
in a half of observations, and variable costs and fertiliser 
expenditure, which, conversely, increase in 56% and 59% of 
observations, respectively. 

Comparing treated with untreated subjects, from regres-
sion analysis it turns out that the coefficient associated with 
fertiliser expenditure is significant and negative. This means 
that it is more probable that fertiliser expenditure decreases 
in farmers participating in OGs. The relevant odd ratio indi-
cates that there is an approximately 40% reduced probability 
that fertiliser expenditure increases in treated subjects com-
pared to control units. 

A further significant coefficient is the one concerning 
expenditure on pesticides. In this case, the coefficient reveals 
that the participants in OGs have a larger likelihood to expe-
rience an increase in this kind of expenditure in comparison 
with control units. The corresponding odds ratio indicates 
that treated subjects have a probability of increasing pesti-
cide expenditure that is 2.2 times the odds of nonparticipants. 

The coefficient related to water, energy, and fuels 
expenditure is also positive and significant. Thus, it is more 

likely that this expenditure increases in farmers participat-
ing in OGs. The probability that water, energy, and fuels 
expenditure increases is, similarly to pesticide expenditure, 
2.2 times higher in treated than in untreated subjects, as the 
relevant odds ratio shows. 

A last significant coefficient among monetary indica-
tors is the one related to farm income. The relevant value 
suggests a higher probability that farm income increases in 
treated rather than in untreated units. According to the rel-
evant odds ratio, this probability is 2.5 times higher. 

With reference to quantitative indicators, results show 
that a slightly higher percentage of participants in OGs have 
increased the overall quantity of fertilisers and the quantity 
of nitrogen contained in fertilisers, while most participants 
have used a reduced quantity of phosphorus per hectare. The 
use of pesticides has increased in 62% of participants and 
about 75% have decreased the number of crops cultivated. 
Control group shows more contrasting results. Compared to 
the participants in OGs, the use of fertilisers and the quantity 
of nitrogen increase to a larger extent, i.e., in 62% and 57% 
of observations, respectively. Furthermore, the used quan-
tity of phosphorus increases in a higher share of units (60% 
against 44%), while the use of pesticides and the number of 
crops per farm increase in a lower share of subjects, respec-
tively in 55% and 43% of observations.

Looking at regression results, a significant and nega-
tive coefficient related to the used quantity of phosphorus 
per hectare can be observed. Therefore, in treated there is 
a lower propensity to increase the use of phosphorus. The 
relevant odds ratio is around 0.5. The probability that the use 
of phosphorus increases in participants is thus about 50% 
lower compared to control units.

The coefficient associated with the number of crops per 
farm is also significant and negative. This implies that in 
treated subjects there is a higher tendency to decrease the 
number of crops cultivated. The odds ratio being around 
0.4, the probability that the number of crops cultivated 
increases in treated is therefore about 60% lower compared 
to control units.
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Discussion

Impacts and policy implications

OGs were designed to meet the objectives of increasing 
productivity and sustainability in agriculture, which, for a 
farm, could translate into an increase in profitability levels. 
The results obtained in this study show that OGs may have 
allowed the participating farms an improvement in fertiliser 
management that has given rise to decreases in the fertiliser 
expenditure, a possible substitution of fertilisers with prod-
ucts having environmental lower impact, and increases in 
income. This could be indicative of the effectiveness of the 
projects to rationalise the use of fertilisers that fall within the 
scope of those analysed. 

However, these positive impacts are accompanied by 
negative dynamics that run counter to the environmental 
objectives of EIP-AGRI in line with what other studies 
have highlighted (Eckerberg et al., 2023). In fact, the results 
show, compared to nonparticipants, a higher expenditure 
on water, energy, and fuels, a greater expenditure on pes-
ticides and a higher increase in the level of specialisation 
with possible and well-known negative consequences on 
water quality, health, biodiversity, soil fertility, and climate 
change. The used quantity of pesticides also increases, 
although with no significant differences compared to non-
participants. These variations are unexpected in consid-
eration of the projects financed, which include those aimed 
at rationalising the use of water, reducing pesticides, and 
increasing biodiversity.

A first reason for these results can be the different degree 
of involvement of participants. Maziliauskas et al. (2018) 
warned that there is the risk that there could be partnerships 
that are only formal. This implies that not all partners are 
involved in the same way. The consequence is that any posi-
tive impacts will be concentrated only on a part of the farms 
and that the impact assessment focused on a different sample 
will not be able to highlight these impacts.

A further reason can relate to the nature of the projects. 
In the 2014-2020 programming period, several projects pro-
viding only feasibility studies and monitoring activities were 
funded in addition to those intended for actual experimenta-
tion and introduction of agricultural innovations. These stud-
ies produce contextual analyses depicting the current situ-
ation and provide methodological guidelines to lead other 
farms or the participating farms themselves towards paths 
of greater sustainability and productivity. Consequently, 
the effects will only be seen in the future provided that the 
results of the monitoring are concretely used for the ben-
efit of a more virtuous management and that the guidelines 
developed are put into practice. However, this could be a 
great limitation of OGs. Having funded surveys and meth-
odological studies without providing conditions of effective 
applicability might in fact compromise the effectiveness of 
OGs and public spending to finance them. 

Other factors underlying the results could be linked to 
the trade-off between objectives and to the selection criteria 
of the partners. Projects by their nature tend to focus on cer-
tain aspects of farm management. This means that all other 

aspects could be neglected. In this case, the risk is that a 
farmer that has been selected, for example, to experiment 
with the use of by-products for energy purposes deriving 
from the production of arable crops could be able to reduce 
the consumption of non-renewable energy but could special-
ise in certain productions (the degree of specialisation meas-
ured by the number of cultivated crops therefore increases) 
and could continue to make extensive use or even increase 
the use of pesticides and other inputs. This raises issues 
relating to both the link between the choice of partners and 
the type of project and the consistency with the objectives 
of EIP-AGRI during the phases of project preparation and 
selection. The choice of the partners by the OG, first, and 
then, the evaluation of the project’s fundability by policy 
makers should in fact consider the characteristics of farm-
ers, the impacts deriving from the current management, and 
any potential changes resulting from the implementation of 
the project. In the example given above, a project aimed at 
reducing potentially harmful inputs to the environment or at 
introducing new varieties in favour of biodiversity would 
have been more suitable for that type of farm. It is also true 
that the calls for selection of OG projects published by the 
Emilia-Romagna managing authority already included the 
consistency between the composition of the partnership and 
the objectives of the project among the evaluation criteria 
(Regione Emilia-Romagna, 2020). However, this criterion, 
like others, is not a necessary condition but contributes to 
the determination of an overall score and is not among the 
criteria that produce the highest scores. In addition, the crite-
rion is rather generic and susceptible to discretionary evalu-
ations based on the statements provided by those presenting 
the project. 

There is therefore the need to revise governance pro-
cesses to improve the effectiveness of OGs as other studies 
have stressed (Giarè and Vagnozzi, 2021). Based on the 
considerations made above, the managing authorities of 
RDPs are first called to be more selective by excluding pro-
jects that do not explicitly provide for experimentation and 
the introduction of innovations. This means that projects 
including only feasibility studies and monitoring activities 
should be rejected. Furthermore, the managing authorities 
should require farmers, during the project proposal presen-
tation phase, to clearly indicate the management situation 
by providing quantitative and verifiable data on the current 
impacts to allow the evaluation of the coherence between 
the project objectives and farm characteristics and, there-
fore, the opportunity to admit that farm into the partnership. 
In addition to the indicators of the current management 
situation, participants should also be required to quantify 
the results achieved, as part of the necessary and constant 
monitoring of activities (Maziliauskas et al., 2018). This 
enables both the OG and policy evaluators to calculate vari-
ations and thus measure the effects deriving from the appli-
cation of innovations. Knowledge of the impacts, which 
could be checked on a sample basis with on-site checks, 
would not only help to improve the effectiveness and ori-
ent the future setting of OGs but could also be a reason for 
reducing public contributions in the event of unjustifiable 
results and in contrast with the initial objectives. The provi-
sion of possible penalties associated with results could in 
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turn act as a strong incentive for OGs to be more tailored 
and selective during its constitution by presenting projects 
and forming partnerships that are more involved and more 
consistent with the aims of EIP-AGRI. 

The policy framework that is proposed here responds to 
the principles of the performance-based approach adopted 
by the 2023-2027 CAP. This approach, also called New 
Delivery Model, gives more emphasis to policy performance 
compared to the previous programming period. Basically, 
it provides for the verification of the level of achievement 
of predefined target indicators at level of Member States, 
the requirement of an action plan in the event of excessive 
discrepancies between targets and realisations and the sus-
pension of payments if the action plan is not submitted or 
manifestly insufficient (art. 128–129 of Regulation EU No. 
2021/2115). 

However, the approach suggested here presents four 
main differences. First, it would be applied at level of sin-
gle projects. Second, two list of indicators could be drawn 
up according to the implementation phase of the project. 
A first one can be broader and consider different aspects of 
farm management. i.e., economic, social, and environmental 
aspects. These indicators can be used for initial selection. 
In fact, their value calculated at an early stage for potential 
farms applying to participate in the project could be com-
pared with those of farms having similar characteristics. The 
aim is to measure the impact of farm management, relatively 
to the competitive context in which farms operate, and to 
evaluate the real need for innovation and the opportunity to 
include them within the partnership. This is because marked 
differences with the comparison group could signal manage-
ment criticalities that can be resolved through the application 
of economic, environmental, or social innovations. In this 
regard, the FADN data could be effectively used to identify 
a battery of possible indicators and make comparisons as 
Arzeni et al. (2021) showed. 

A second list could contain a selection of all indicators 
initially identified and based on the type of project. These 
indicators would be employed after the project has been 
approved for monitoring and final assessment. For instance, 
in the case of projects aimed at reducing the used quantity of 
water, indicators such as the incidence of both the amount 
of water used and the expenditure for water consumption 
per hectare could be monitored. Third, the action plan is 
represented here by all the corrective actions that the OG 
undertakes during the implementation of the project follow-
ing the constant monitoring activities in order to reduce the 
gap between objectives and results. Fourth, penalties are 
applied once the project is completed under two hypotheses. 
One occurs if the plan is not implemented as established. 
This situation was already contemplated by the managing 
authorities of RDP. The other circumstance would occur if 
the opposite effects were produced with respect to the ini-
tial objectives. In the example above, they would be applied 
if the ratio of used quantity of water to hectares increased 
rather than decreased. This is to avoid the application of 
sanctions in situations where innovations, even if correctly 
applied according to the plan, are neutral, i.e., they do not 
produce significant effects as expected because of external 
and unpredicted factors. 

The official guidelines for measuring the progress of 
the OGs financed under the 2023-2027 CAP substantially 
confirm the previous ones (European Commission, 2016). 
The main focus is on the need to classify projects rather 
than improve their performance (Annex VI of Commission 
Implementing Regulation EU 2022/1475). The risk, there-
fore, is that the distortions highlighted by this study will not 
only be removed but even exacerbated. However, thanks 
to the greater flexibility attributed by the reformed CAP at 
national level, Member States can decide to integrate the cur-
rent monitoring and controlling system, in compliance with 
the general principles, in order to increase the effectiveness 
of OGs. The framework proposed here could be a possible 
option in this direction.

Data implications

The results of this study may be influenced by the data 
used. A first source of influence can be the size of the sam-
ple analysed. This study focuses in fact on a regional case, 
the Emilia-Romagna region, and on a small percentage of 
farmers that participated in concluded OGs (about 6%). This 
depends on the characteristics of FADN, which collects data 
from a representative but still limited sample, and on the fact 
that there are several OGs still not concluded or that are not 
officially concluded. 

Another source of influence concerns the construction of 
the sample and the methods of calculating outcomes. The 
farmers analysed are observed during the treatment, i.e., dur-
ing the implementation period of the OG projects. Due to 
a planned turnover of the units observed, FADN does not 
always allow for each farm an analysis of the periods pre-
ceding and following that in which the project was imple-
mented. One of the requirements of propensity score match-
ing techniques is that the treatment should not influence 
the confounders analysed, otherwise endogeneity problems 
could arise. This is what can happen if variables are meas-
ured during treatment. In this regard, one of the assumptions 
of this study is that an inverse relationship between treatment 
and confounders does not exist or is so weak that it does not 
affect the results. This assumption can be considered plausi-
ble as the OG projects have a limited scope and do not alter 
the main characteristics of farms, which form the basis for 
the construction of the control group. A further assumption 
underlying this study is that the potential effects measured 
in terms of impact direction occur during the implementa-
tion of the project and can therefore already be measured 
without waiting for a certain period to pass from the end of 
the project. This assumption can also be reasonably accepted 
in all those cases in which a practical application of innova-
tions is provided and considering that the last period of the 
project is generally dedicated to the dissemination of results, 
while practical activities of experimentation and application 
of agricultural innovations are carried out in the initial and 
especially in the intermediate phases. 

It is evident that a more accurate analysis of the impacts 
produced by OGs on farmers will be possible as soon as all 
projects are completed. Nevertheless, this does not affect the 
usefulness of this study, which, in addition to representing 
a first attempt to analyse the impact of a sample of OGs in 
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