
1. Introduction 
Despite the long-term

trend of urbanization, rural
areas still represent in the
EU-27 some 91% of the
territory and, according to
OECD definition which is
based on population densi-
ty,  56% of the population.
In 2004, they generated
43% of GVA in the EU-27
and provided 53% of the
employment. The role of
farming in the conservation
of the environment and
landscape in rural areas in
the EU is well known and
acknowledged. Such role is
particularly relevant in dis-
advantaged region, e.g.
southern Italian regions,
where farming is still one of
the most important sources
of income for the popula-
tion living there contribut-
ing to create the economic
conditions for social viabil-
ity of these regions. 

One key point to be out-
lined is that farming activ-
ities in disadvantaged ar-
eas are carried out mainly
by small farms. There are several reasons pushing for such
organization which are related on one side to the accessi-
bility of factor markets, particularly labor and land, on the
other side to natural resources disadvantages. 

The importance of farm-
ing activities in disadvan-
taged areas is also ac-
knowledged by the Com-
mon Agricultural Policy
(CAP) within its rural de-
velopment policy whose
significance has grown in
the last two decades. Both
the measures of direct pay-
ment to farmers and those
tied to RDPs now aim to
achieve a variety of objec-
tives linked to a balanced
development perspective
of European society. Thus
the commitments under-
taken by farmers as regards
animal welfare, energy
saving, water use efficien-
cy, biodiversity and cli-
mate change are a condi-
tion for access to most a-
gricultural policy options.
However, broadly speak-
ing the whole set of agri-
cultural income support
policies may be thought of
as having the objective of
boosting the conditions for
the sustainability of farm-
ing activities also in disad-

vantaged areas. At present, the main instrument of farm in-
come support consists in direct payment (DP). It is also the
CAP’s main intervention instrument in terms of expenditure,
accounting for 75% of the total. However, this is an extreme-
ly sensitive context in which to intervene, given on the one
hand the close dependence between farm income and DP and,
on the other, the significant shift in resources that could be
generated by an inevitable action of re-equilibrium. These t-
wo aspects were clearly pointed out in a recent study by the
European Parliament4: the contribution of DP to income gen-
erated by European farmers is on average 35% and for many
Member States this rises to over 50%. 
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cy whose significance has grown in the last two decades. In this paper an e-
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ticipation in Rural Development Policy in such areas. We used an extensive
cross-sectional database related to the Italian Farm Accountancy Data Net-
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features are the major factors. Moreover, complementarity was found between
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Résumé
L’importance des activités agricoles dans les zones défavorisées est reconnue
par la Politique Agricole Commune (PAC) dans son volet développement ru-
ral qui a pris de l’ampleur ces deux dernières décennies. Dans ce travail,
nous avons utilisé une approche économétrique pour évaluer la probabilité de
participation des exploitants à différentes mesures de politiques rurales dans
les zones défavorisées telles les régions  de l’Italie du sud. Nous avons réali-
sé une analyse empirique en appliquant un modèle probit bivarié afin d’étu-
dier les principaux facteurs qui déterminent la participation des producteurs
à la Politique de Développement Rural dans ces zones. Nous avons adopté une
base de données transversales corrélées au Réseau  des données comptables
des exploitations agricoles italiennes pour l’an 2009. Les résultats indiquent
que la localisation des exploitations et les caractéristiques socio-économiques
des exploitants et de leurs entreprises sont les facteurs principaux. De plus,
une complémentarité a été mise en évidence entre les différents programmes
politiques.

Mots-clés: Politique de développement rural, modèle probit bivarié, régions
de l’Italie du sud.

19

1 Agricultural Economics and Policy Department, University of
Naples Federico II, via Università, 96 – Portici (Italy). 
2 Veterinary Medical Science Department, University of Bologna,
Via Tolara di Sopra, 50  Ozzano dell’Emilia - (Italy). 
3 Agricultural Economics and Engineering Department, University
of Bologna, via Fanin, 50 – Bologna (Italy). 
4 “Element of the post 2013 CAP”, Allan Buckwell  – DG IPOL, EU
Parliament (2009).

Jel classification: Q12, Q18, Q58

NEW MEDIT N. 4/2011



Future prospects of post 2013 CAP are likely to exacer-
bate these issues; in this context, the implementation of
adaptation strategies and the possibility supplied by RDP
policy would become relevant for farmers competitiveness. 

In this context, farmers’ motivations for participating in
different RDP measures have been analyzed elsewhere
(Peerlings and Polman, 2008; 2009; Defrancesco et al.,
2008, Pascucci et al., 2011). Most such studies have fo-
cused on farmers’ participation in Agro-Environmental
Schemes (AES) in different EU contexts. The findings sug-
gest that the decision on participating in AES is driven by
several potential factors, like farm structural features, spe-
cialization, non-farm activities, the local context, policy
networks, institutions, and farmers’ attitudes (Beedell and
Rehman, 2000; Wynn et al., 2001; Defrancesco et al.,
2008). It is believed that the way these factors interact and
influence the likelihood of farmers entering RDP measures
is crucial in order to assess whether the capacity of a poli-
cy intervention is successful. This eventuality is more
stressed if we focus the attention on farmers located in dis-
advantaged area.

Moving from such premises the objective of this paper is
to determine which are the factors affecting the capability
of these farmers to participate in RDP policy, so that, we are
wondering for what combinations of factors correlate sig-
nificantly with the occurrence of participation in RDP
measures in disadvantaged area and, to what extent do the
factors explain the variance of participation in RDP meas-
ures by different types of farmers in these area?

2. The methodological approach
The empirical analysis on Italian farmers’ participa-

tion in RDP measures located in southern regions is
based on the information from the 2009 Farm Ac-
countancy Data Network (FADN). This dataset con-
tains detailed information on more than 4.500 farm
businesses for these regions5. The Italian National In-
stitute of Agricultural Economics (INEA) is responsi-
ble for collecting and organizing the FADN on a year-
ly basis. The data are representative for the population
of farmers in Italy and are in keeping with the formal
procedures of the European Commission. Data are
counter-checked by the National Institute of Statistics
(ISTAT). The sample is stratified on three key vari-
ables, i.e. location (7 NUTS2 regions), economic size
(6 classes) and farm types (19 types) (INEA, 2008).
We use the information related to farm location to at-
tach site-specific variables to each observation. In
2009 FADN recorded farmer participation in RDP
measures for the different Regional Rural Develop-
ment Plans 2000-2006 as defined by Council Regula-
tion (EC) 1259/99. Accordingly, we define the two
types of RDP contracts: Supporting Competitiveness
Schemes (SCS) and Supporting Agri-Environmental

Services (SAS), as described in table A1 in the Appendix. 
Table 1 describes the variables that are used to explain the

choice of RDP contracts. We select the types of explanato-
ry variables that have been signalled in the literature as
most affecting RDP contractual costs and hence farmers’
participation, namely farm and farmer characteristics, insti-
tutional characteristics and location. 

In our empirical model we considered farm characteris-
tics, especially farm size (small), specialization (arable,
horticult, perm_crop, livestock) and structure (fixasset),
which were considered of primary importance, in literature,
to explain farmers’ participation for example in different a-
gri-environmental contracts (Wynn et al., 2001; Damianos
and Giannakopoulos, 2002; Vanslembrouck et al., 2002;
Polman and Slangen, 2008; Defrancesco et al., 2008; Peer-
lings and Polman, 2009). Moreover, Jongeneel et al. (2008)
indicated that income from non-farming activities also had
an important and positive role in conditioning farmer likeli-
hood to participate in AES. Therefore, the variables related to
labour use (lu_uaa, fam_labor), off-farm income (offfarm),
land tenure (uaa_rent) and farm management (dev_plan,
acc_serv) were also taken into account. Following previous
findings in Defrancesco et al. (2008) and Polman and Slangen
(2008) we also took into account the role of farmer-specific
characteristics in our model and hence controlled for farmer’s
style of management (manager), age and experience (age)
and presence of a successor (succes). 

Polman and Slangen (2008) also highlighted the rele-
vance of the location of farmers in different geographical
contexts, that we carried out into the econometric analysis.
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5 Molise, Campania, Apulia, Basilicata, Calabria, Sicily and Sardinia.
Source: (a) INEA, 2006; (b) MIPAAF, 2007; (c) ISTAT, 2001 (d) ISTAT, 2006.

Table 1 - Description of variables. 



These variables concern whether some farms are situated in
a mountainous area (south and mount) and the degree of ur-
banization in the area in question (pop_dens). 

3.  Econometric specification
To answer the aims of this investigation, in our econo-

metric strategy we implemented a Bivariate Probit Model
(BVP). We carried out a BVP analysis to analyze the com-
plementarity/substitutability of SCS and SAS contracts
(Polman and Slangen, 2008).

The BVP model with endogenous dummy belongs to the
general class of simultaneous equation models with both
continuous and discrete endogenous variables introduced
by Heckman (1978), and it is listed among the recursive
models for dichotomous choice (Model 6) by Maddala
(1983). The recursive structure builds on a first reduced
form equation for the potentially endogenous dummy and a
second structural form equation determining the outcome
of interest.

With a bivariate probit model approach the empirical
model related to farmer j choosing an RDP contract s can be
written as follows:

where YY**
sjsj is the unobservable value of contract s for farmer

j (latent variable), Ysj is the observable contract choice, for
s = 1 in case of SCS type of contracts and s = 2 in case of
SAS type of contracts. As defined in equation (3) X'j is the
vector of explanatory variables for farmer j, βs a vector of
coefficients for contract s and εsj a vector of unobservable
characteristics related to farmer j and contract s. The BVP
model enables us to model farmers’ decisions to choose
more than one contract simultaneously (Greene, 2003). S-
ince the outcomes are treated as binary variables any com-
bination of contracts is possible. The contracts can be com-
plements rather than only substitutes (Polman and Slangen,
2008). The two equation model (one for s = 1 and the oth-
er for s = 2) is featured by correlated disturbances, which
(due to identification reasons) are assumed to follow a nor-
mal distribution (variance is normalized to unity). That is,
for each jth farmer:

(3)

where ρ is a vector of correlation parameters denoting the ex-
tent to which the error terms co-vary. Should this be the case,

we would need to estimate the two equations jointly, follow-
ing a bivariate normal distribution:{ε

1
, ε

2
} = φ

2
(0,0,1,1, ρ).

Because in this model we are interested in simultaneous con-
tractual decisions we have to define the joint probability. For
example, the probability of farmer j choosing the two types of
RDP contracts at the same time (Y

1j = Y
2j = 1) would be:

(4)

In this model the log-likelihood is then a sum across the
four possible contracting variables (that is, four possible
combinations of participation (YY11 jj = YY22 j j = 1) = 1) and non-par-
ticipation (YY11 jj = YY22 j j = 0)= 0) times their associated probabilities
(Greene, 2008). These probabilities may be drawn from (4)
as well. 

4. Results
Estimation results and measures to assess the goodness of

fit for BVP model are reported in table 2. Maximum likeli-
hood estimates were predicted using STATA 11. First of all,
we discuss the robustness test and then the impact and sig-
nificance of each explanatory variable by comparing the re-
sults obtained in the two empirical models. 

In BVP model 21 variables were used. In order to control
for potential multicollinearity we checked pairwise correla-
tion coefficients between all 22 variables used in the BVP
model and MNL model. None of the pairwise correlation
coefficients exceeded 0.5, with the largest correlation coef-
ficient being 0.40. We also calculated the variance inflation
factors (VIF) using OLS (thus basically assuming linear
probability model specifications). The highest VIF was
1.98 (average of 1.285) (see Menard 2002: 76). This value
was below the often chosen critical value of 10 (Hill and
Adkins, 2001). Hence we can confirm that our models were
not subjected to multicollinearity issues. 

Second, exogeneity was tested using the Durbin-Wu-
Hausman (DWH) augmented regression test in bivariate
probit model (Davidson and MacKinnon, 1993). The results
show that the t-ratio test for the individual insignificance of
the predicted/residual values for each SAS and SCS variable
in the augmented regression for the two endogenous variables
is significant, meaning that the null hypothesis of exogeneity
was rejected6. Hence, our findings imply that the SAS and
SCS variables were not treated as exogenous in bivariate
models and the estimation method suggested by Gourieroux
(2000) was applied. Moreover, the correlation between the
residuals of two equations (ρ) was significantly different from
zero (see table 2), meaning that SAS and SCS regressors vari-
ables were treated as endogenous when we estimated the two
probits jointly. In other words, since (ρ) is different from ze-
ro, then random shocks to the second SCS/SAS equation af-
fect the SAS/SCS outcome, respectively. 
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(1)

(2)

6 Follows a Student’s t distribution:  t-test for  SCS=14.46(<0.0001);
SAS=14.40(<0.0001).
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Several of the explanatory variables related to farm char-
acteristics showed a significant impact on the likelihood of
farmers participating in RDP contracts. For example, being
a small farm (small) increases the likelihood of participat-
ing in an SCS contract, but especially with a joint decision on
SCS and SAS. As stated in the previous section the role of
farm size is very controversial. In this case the result is in line
with previous findings from Vanslembrouck et al. (2002) for
small farm participation in environmentally-oriented policy
contracts, while it is somewhat new in terms of participation
in investment-related policy contracts. On the other hand,
farm structure (fixasset) is significantly different from zero
when SCS and SAS decisions are made jointly. This result
suggests that the farm structure increases the probability of
participating in both contracts. As regards farm specialization
(i.e. the intensity of input use and type of management), the
results indicate that the less specialized the farms are in crop
production (arable), the higher the probability of participat-
ing in an SCS contract. By contrast, this parameter is not sta-
tistically significant in SAS contracts and when farms partic-
ipate in an RDP contract jointly. In the same line, farms spe-
cialising in horticulture (horticult) are less likely to partici-
pate in RDP contracts, both individually and jointly. Howev-
er, farms specialising in permanent crops (perm_crop) are
less likely to participate in an SAS contract. Finally, those
farms specialising in livestock (livestock) are more likely to
participate in RDP contracts. As regards labour use input, the
results show that family farms (off-farm) and farms with in-
tense use of labour (lu_uaa) are less likely to participate in
RDP contracts (Capitanio and Adinolfi, 2010). To illustrate,
the intensive use of labour increases the likelihood of taking
part in an SAS contract and when SAS and SCS contracts are
chosen jointly. Land tenure (uaa_rent ) shows a negative sig-
nificant effect only on the likelihood of farmers contracting
an SAS policy while it has a positive effect in the event of
participation in both types of policy. In contrast, dairy farms,
and farms with “advanced” management systems, such as the
adoption of a business and development plan (dev_plan), and
the use of accountancy services (acc_serv), show a positive
probability of using SCS and SAS types of contracts.

The results of our analysis reveal that farmer characteris-
tics also matter. To illustrate, the greater the farmer’s age
(age), the lower the probability of participating in SCS and
SAS contracts. In contrast, the positive sign of the coeffi-
cient of the manager variable confirms that those farms
with the position of manager (manager) are more likely to
participate in both SAS and SCS contracts. 

With regard to explanatory variables concerning social
capital issues, negative social embeddedness (crim) leads to
lower farmer participation in RDP contracts. Nevertheless,
those farmers who are members of an agriculture-related
cooperative (coop) are likely to participate in SAS and RDS
contracts jointly, while those farms who are members of an
association (assoc) are more likely to participate in an SCS
programme. Polman and Slangen (2008) revealed that high-

er levels of trust in society increased the likelihood of par-
ticipation in AES contracts. Agricultural networks focus on
improving agricultural practices. For example, participation
in more than general networks increased the probability of
choosing agri-environmental contracts because such farm-
ers felt greater social responsibility. In contrast, participa-
tion in agricultural networks was expected to positively in-
fluence participation in investment supporting schemes be-
cause the farmers were more oriented towards improving a-
gricultural operations.  

Finally, with respect to farm location, our findings sug-
gest that being located in a mountainous area (mount) in-
creases the probability of participation in RDP contracts. 

5. Discussion and Conclusions
In this paper we tried to develop a research framework in

order to highlight the main factors affecting farmers partic-
ipation in two major typologies of RDP measures in South-
ern regions in Italy. We explicitly used a new institutional
economic perspective with a contractual design approach.
Our aims have been to identify the combinations of factors
correlated significantly with the occurrence of participation
in these RDP measures, the specific factors explaining the
variance of participation in RDP measures by different
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Table 2 - Estimation results of the BVP model. 

Statistical significance: * = P < 0.10; ** = P < 0.05; *** = P <0.01;
Standard errors in parenthesis; N.obs. = 4,652
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types of farmers and the specific role of institutional factors
such as the social capital. 

If we look at the overall results we can notice that many
variables have the same influence on the likelihood of farm-
ers participation in all the two different types of contractual
solutions, namely SCS and SAS. However, some relevant d-
ifferences have to be considered here. On one hand SCS con-
tracts are described as being related to investments and mar-
keting activities. Both imply higher ex-ante rather than ex-
post transaction costs mainly due to information and negotia-
tion costs. Implementation of investments and marketing ac-
tivities requires the collection of complex information, specif-
ic skills and knowledge. It also involves asset specificity and
uncertainty because of the problem of farmers of being
helped-up or locked-in after the investment and/or the mar-
keting strategy has been implemented. Therefore farms which
can rely on specific competences such as using an accountan-
cy service, a development plan or networks of information
can show significant comparative advantage in entering in
SCS contracts with relatively low information and negotiation
costs. Farms with lower asset specificity and/or uncertainty,
such as animal production compared to permanent crops and
horticulture, extensive farms compared to intensive farms,
owned farms compared to rented farms and professional
farmers compared to family-managed farms,  and can rely on
multiple source of income (offfarm) they are also more likely
to experience less transaction costs when participating in SCS
and/or SAS contacts. Farmers located in areas with poor so-
cio-economic conditions, such as in the mountainous areas,
experience relatively lower opportunity costs in participating
in SCS and/or SAS contracts than farmers located in richer
and more economically dynamic regions.  On the other hand
SAS contracts are typically connected to the provision of an
environmental service. If compared to SCS contracts they call
for higher ex-post transaction costs due to the need of moni-
toring both processes and performances of the environmental
service provision and opportunity costs due to the reduction
of production capacities. The results achieved indicate that
farmers participation in different RDP contracts are driven by
similar factors. This provides new insights for the policy de-
bate around the different strategies to be implemented for fur-
ther profiling RDP contracts according to farmers needs and
capacities. Taking into account the difficulty of the current
RDP framework to warrant a widespread significant impact
on farms competitiveness, our results seem to suggest that a
more targeted framework of RDP policy should be followed
to achieve the main objective declared by the EC throughout
the years and the reforms. Our findings are also indicating
how relevant it is to further investigate farmers participation
in RDP measures and how a contractual design approach can
enrich the interpretation on farmers behaviour and provide in-
sights for policy debate. However, this being the main weak-
ness of this paper, it should be noticed that further investiga-
tions have to be carried out based on direct measurements of
the transaction costs associated to different RDP contracts. 
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