
1. Introduction
Structural change in agri-

culture has been observed
and studied for several de-
cades. In recent years, the
topic receives renewed at-
tention in the EU as the
pressure on existing far-
ming systems is increasing
due to the continued re-
form and liberalization of
the Common Agricultural
Policy (Blandford, 2006;
Happe et al., 2008; Mat-
thews et al., 2006; Onate et
al., 2007). Based on exis-
ting studies we can distin-
guish between three broad
patterns in structural farm
adjustment, namely: farm
exits; concentration and
intensification; and farm
diversification (Barbieri
and Mahoney, 2009;
Breustedt and Glauben,
2007; Meert et al., 2005;
Moreno-Perez et al., 2011;
Oude Lansink et al., 2003).
The latter category pre-
sents an interesting case of
interaction between diffe-
rent system components. Interaction occurs because diver-
sification activities compete for the same farm resources
(labor, land, human and physical capital). It is therefore sur-
prising that the majority of the existing studies considers di-
versification strategies as independent choices by farm hou-
seholds. Taking into account the potential complementarity
between different activities can improve our understanding

of the evolution of farm
systems because the inter-
action between strategies
is likely to be a factor in
the farmer’s decision-ma-
king process.
This paper contributes

to the literature by provi-
ding a quantitative analysis
of farm household deci-
sions while explicitly ta-
king into account the po-
tential jointness of diversi-
fication strategies. This is
important from a methodo-
logical perspective becau-
se ignoring the correlation
between different strate-
gies that compete for the
same resources may lead
to biased results (Pfeifer et
al., 2009). Furthermore,
this study has interesting
policy implications. The
current EU rural develop-
ment policy is based on th-
ree separate axes1: (1) im-
proving the competitive-
ness of the agricultural and
forestry sector; (2) impro-
ving the environment and
the countryside; (3) impro-

ving the quality of life in rural areas and encouraging diversi-
fication of the rural economy. Each of these axes provides
support for specific measures related to different types of farm
diversification. However, there is very little room to support
combinations of strategies that cross the borders of different
axes. The combination of objectives is limited to initiatives in
axis 4 (LEADER), which deals with local development stra-
tegies at the community level. We argue, however, that such
combined strategies are also worthwhile to consider at the in-
dividual farm level.
In order to investigate our claim about the interlinkage of

farm diversification strategies, we focus on Italian farm
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households. Studying farm systems in the Italian context is
interesting for several reasons. The agricultural sector is
still important in Italy2. Recently, the sector is confronted
with a number of developments that affect its dynamics.
Changing consumer preferences, drastic policy revisions
(that turn the focus on environmental, animal and food sa-
fety issues) and increased urbanization (unlocking rural a-
reas) are just a few factors that had a major influence on the
Italian farm sector in recent years3. Some of the challenges
that this changing environment creates are stronger compe-
tition for natural resources – especially land –, increased
constraints on resource use, and a rise in regulations that
restrict the farm operator’s choice set. At the same time, the
changing farm business environment also offers new op-
portunities, e.g. the proximity to large consumer markets
and better links to infrastructure and logistics networks.
The current institutional and economic environment has
created the opportunity, or sometimes even the need, to as-
sign farm resources to diversified activities.
Several studies point to the importance of diversification

in Italian rural areas (Aguglia et al., 2009; Esposti and Fi-
nocchio, 2008; Salvioni et al., 2009). However, an impor-
tant feature of Italian rural areas is their heterogeneity. The
first source of heterogeneity is due to geographical diversi-
ty (OECD, 2009). The Italian rural countryside is characte-
rized by the prevalence of hilly and mountainous areas. Out
of a total land area of about 30 million hectares, only 23%
is categorized as plains (MIPAAF, 2007). Furthermore, the
combination of varied climate conditions (from the south to
the north and from the coastal to the inner areas) and altitu-
des have produced a great range of different eco-systems.
A second source of heterogeneity is related to the diversi-

ty in socio-economic conditions. Important differences can
be observed between the economically wealthier north and
the poorer south of the country. South Italy is characterized
by poor development conditions. Moreover, southern Ita-
lian rural areas have a less developed material and immate-
rial infrastructure (i.e. roads, irrigation systems, highways,
railways and internet connections) than rural areas in the
center and north of Italy. This is affecting job opportunities
in and outside the agricultural and food sector. This distinc-
tion is also translated in the prevailing structure of the agri-
cultural complex. For example, average farm size changes
from around 10.1 ha in the north, to 8.3 ha in the center and
5.8 ha in the south of Italy (MIPAAF, 2007). Moreover, the
agricultural sector in the center and the north of the country

has the main features of more industrialized societies, i.e. a
higher productive capacity, good infrastructure, access to
water, high factor productivity, better organized supply
chains and the presence of strong processors and retailers.
On the other hand, hilly and mountainous areas in the cen-
ter and south are characterized by the presence of small-
scale agricultural systems, a great variety of local produc-
tion and niche markets and strong traditions.
Furthermore, the richness of habitats, biodiversity and

agro-natural landscapes in Italy is threatened by urbaniza-
tion of rural areas and depopulation of rural communities.
While northern Italian agricultural systems are experien-
cing an increase in resource use and demographic pressure
(especially in the river Po basin), central and southern Ita-
lian rural areas are exposed to economic growth difficulties,
depopulation, and land abandonment (MIPAAF, 2007).
This heterogeneity in natural and social environment is li-
kely to translate in different farm strategies. It is therefore
particularly interesting to analyze farm system change in
Italy, taking the prevailing heterogeneity of the rural areas
into account.

2. Conceptual framework
2.1. Diversification defined
Farm diversification is defined as the development of in-

come-earning activities outside the range of conventional
crop and livestock enterprises associated with agriculture
(McInerney et al., 1989; Ilbery, 1991). It involves a diver-
sion of resources (land, labor and capital) which were pre-
viously committed to conventional agricultural activities
(Ilbery, 1991). The narrow definition of diversification
would exclude off-farm employment as a type of diversifi-
cation. The argument goes that off-farm employment gene-
rally doesn’t use diverted resources but rather previously
un- (or under)employed household labor (Jervell, 1999).
However, off-farm employment makes a significant contri-
bution to farm household incomes across different countries
and regions in Europe (Shucksmith and Smith, 1991). As
such, we expect it to be correlated with other farm strate-
gies and we include it in our analysis.
Many studies have looked at diversification in terms of a

survival or even an exit strategy (Barbieri and Mahoney,
2009; Meert et al., 2005). Others have pointed out that di-
versification should be seen as a natural development in ru-
ral resource use (McInerney et al., 1989). In line with this
view, a study on farm diversification in the U.K. states that
“as the requirement for agriculture, particularly food pro-
duction, to have the primary claim on land use has receded,
the demands for a range of new products and services that
farmers can provide have become more evident” (Centre
for Rural Policy Research, 2003, p. 38)4. This natural deve-
lopment towards diversification fits within the classifica-
tion of farm systems by Bowler et al. (1996):
1. Industrial model;
2. Non-conventional agricultural production;
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2 In 2007 there were 1,679 thousand farms in Italy. In total, these farms em-
ployed around 1.2 million annual work units (AWU). Italy has the second
largest agricultural sector in the EU, behind France. While the average size
of Italian farms is below the EU average, output per farm is above average
(European Commission, 2009).
3 For example, in the presentation of the Strategic Plan for Rural Development
the Italian Ministry of Agriculture, Food and Forestry reported the presence of
2.8 million hectares of High Value Nature agricultural land and an extension
of Natura 2000 sites over 20% of the national territory (MIPAAF, 2007).
4 This observation has led a number of authors to link diversification to the no-
tion of multifunctionality of agriculture (Meert et al., 2005; Renting et al., 2009).



3. Non-agricultural products and services on-farm;
4. Off-farm employment and other gainful activities;
5. Traditional model of conventional farm production;
6. Hobby / winding down / semi-retirement;
7. Retirement.
Bowler’s model includes the three broad farm adjustment

strategies and the status quo strategy (the conventional farm
system in path five). Path one corresponds with a strategy
focused on concentration and intensification. Paths two, th-
ree and four are considered as farm diversification. Paths
six and seven correspond with an exit strategy. In practice,
farm households can follow different strategies simulta-
neously5. The framework by Bowler et al. (1996) will be
used as a starting point in this paper.
2.2. Determinants of diversification
A wide range of papers exists that investigate the determi-

nants related to farmers’ diversification decisions (Barbieri
and Mahoney, 2009; Bowler et al., 1996; Ilbery, 1991; Maye
et al., 2009; Meert et al., 2005). Diversification has been ex-
plained in the literature based on internal – to the farm and
farm household – and external characteristics. External deter-
minants are often linked to the location of the farm.
Location includes the degree of rurality and the distance to

urban population centers. Nearby urban centers can be impor-
tant for example to determine the potential for on-farm sales.
Furthermore, the proximity of a local job market creates op-
portunities for off-farm employment (Barbieri and Mahoney
2009; Centre for Rural Policy Research, 2003; Heimlich and
Barnard, 1997; Heimlich and Brooks, 1989; Ilbery, 1991;
Meert et al., 2005; Vandermeulen et al., 2006). Another ele-
ment related to location is that of landscape features. Natural
beauty of the landscape can enhance opportunities for diver-
sification while specific landscape features – e.g. high altitu-
de – can also pose constraints. Studies have found that there
is less diversification in less favored areas but at the same ti-
me, more service-related diversification (e.g. agro-tourism) in
environmentally attractive locations (McInerney et al., 1989;
Bowler et al. 1996; Ilbery, 1991; Sharpley and Vass, 2006).
The quality of social embeddedness or social capital of

the communities in which farmers operate differs between
regions. Following Ostrom (2000), social capital can be de-
fined as “the shared knowledge, understandings, norms, ru-
les, and expectations about patterns of interactions that
groups of individuals bring to a recurrent activity”. Trust
and social networks are the two main aspects of social ca-
pital. Polman and Slangen (2008) find that a low level of
social capital decreases the probability of farmers to diver-
sify towards providing environmental services.

Other external factors that can influence the move to-
wards diversification strategies are cultural aspects, regio-
nal population dynamics and policy changes (Centre for
Rural Policy Research, 2003; Maye et al., 2009). Finally,
Maye et al. (2009) point out that the degree of diversifica-
tion is also affected by macroeconomic conditions, e.g. an
economic crisis.
Numerous farm-related internal determinants of diversifi-

cation have been identified in the literature. There is mixed
evidence on the relation between farm size and diversifica-
tion (Shucksmith and Smith, 1991; Centre for Rural Policy
Research, 2003; Ilbery, 1991; Meert et al., 2005). Speciali-
zation also plays an important role. Extensive livestock and
seasonal production is more suited for a combination with
other activities on and off the farm, while intensive lives-
tock and dairy production are less favorable (McInerney et
al., 1989; Ilbery, 1991; Bowler et al., 1996; Centre for Ru-
ral Policy Research, 2003).
Other farm characteristics that are linked to diversification

strategies are: the financial structure; tenancy restrictions; la-
bor use – family versus hired labor – and business structure
(Ilbery, 1991; Bowler et al., 1996; Maye et al., 2009).
Farmer and farm household characteristics are a final ca-

tegory of internal determinants. Variables that have been
looked at in this category include farming experience, edu-
cation level and marketing skills of the farmer and spouse;
culture, household composition and other family-related
characteristics and unearned income (Ilbery, 1991; Wolde-
hanna et al., 2000; Centre for Rural Policy Research, 2003;
Meert et al., 2005)
3. Farm system diversification in Italian ru-

ral areas
3.1. The importance of diversification in Italy6

The Italian Census Bureau (ISTAT) defines farm diversifi-
cation as the presence of “non-agricultural activities”. These
activities include agro-tourism, handicraft work (hand-made
wooden articles, embroidery, straw baskets and pottery), on-
farm processing of plant and animal products (wine, olive oils
and cheese), bio-energy production, aquaculture, leisure acti-
vities and contracting of farm equipment. There were about
121 thousand diversified farms in 2007 that represented
roughly 7% of the entire Italian farm population. This is an in-
crease by 15% compared to 2005. Diversification in agro-tou-
rism has increased the most (+41%), followed by on-farm
processing (+ 12%). On-farm processing of plant products re-
mains the most popular diversification activity and is found in
71 thousand farm businesses.
Diversified farms are spread evenly across the north

(39%) and the south of Italy (39%) with an increase of 20%
and 10% respectively from 2005 to 2007. The remaining
22% of diversified farms are located in central Italy. Farms
that follow a diversification strategy are mainly small- and
medium-sized businesses. About 19% of them have less
than 1 hectare and perform only one non-agricultural acti-
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5 A common term from small business economics is sometimes also applied
here: portfolio entrepreneurship. This means that entrepreneurs / business
partners can simultaneously manage different businesses. For example, a
farm household can manage a conventional farm unit and at the same time
be engaged in agro-tourism, or direct on-farm sales.
6 This section is based on ISTAT (2000; 2007a; 2007b; 2008; 2009)



vity. Farms with a size of 5 to 10 hectares are more likely
to diversify in 2 or more activities simultaneously.
Apart from the growing importance of diversification in Ita-

lian rural areas, the types of activities have also changed in re-
cent years. While traditional agro-tourism mainly involved
catering and accommodation, Italian farms are increasingly
adopting a wide range of tourist activities. For example, ac-
commodation and hosting activities are present in 83% of the
Italian agro-tourism farms and catering in 49%; activities like
product degustation and leisure activities (sports, horse riding,
health-care, etc.) are performed in 56% of these farms.
Diversification is also related to the capacity of farm

households to enhance the quality of “traditional”
agricultural production and to create more value-ad-
ded. An indicator of this is the number of farms using
quality labels. In Italy, 76 thousand farms delivered
products with Protected Designation of Origin (PDO)
or Protected Geographical Indication (PGI) in 2008,
mainly cheeses (34 thousand), olive oils (18 thousand)
and fruits and vegetables (15 thousand). This is an in-
crease of about 40% compared to 2005.
Finally, also off-farm employment is widespread in

Italian rural areas. In 2000 one out of four Italian farm
managers worked off-farm, mainly in the industrial
sector. About 16% of farm spouses are engaged in off-
farm activities, while about 2% of other relatives (li-
ving in the farm household) have off-farm employ-
ment.

3.2. Diversification in the Italian Farm
Accountancy Data Network (FADN)
The empirical analysis on farm diversification in Italy is

based on the information from the 2006 Farm Accountancy
Data Network (FADN). This dataset contains detailed in-
formation on more than 15,000 farm businesses. The Italian
National Institute of Agricultural Economics (INEA) is re-
sponsible for collecting and organizing the FADN on a
yearly basis. The data is representative for the population of
farmers in Italy and it is in line with the formal procedures
of the European Commission. Data is counter-checked by I-
STAT. The sample is stratified on three key variables, i.e.
location (21 NUTS2 regions), economic size (6 classes) and
farm types (19 typologies) (INEA, 2006). We use the infor-
mation related to farm location to attach site-specific vari-
ables to each observation.
We typify diversification following the framework used

in Meert et al. (2005) and adapted from Bowler et al. (1996)
and Ilbery (2001), and identify four farm strategies in our
analysis: agricultural diversification, structural diversifica-
tion, environmental diversification7 and income diversifica-

tion. Table 1 shows that a substantial share of Italian farms
is actively diversifying. About one third of farm households
are diverting farm resources into non-agricultural produc-
tion activities such as on-farm processing or agro-tourism
and more than one third of farms is providing environmen-
tal services. Furthermore, about a quarter of surveyed farms
gain income from activities unrelated to the farm business.
Agricultural diversification is the least likely diversification
strategy (chosen by only 6% of the sample).
Figure 1 distinguishes diversification strategies followed

by large and small farms. A higher share of small farms is
actively diversifying. The only exception is agricultural di-
versification which is a strategy chosen by around 7.6% of
large farms but only 5% of small farms. This is in line with
the hypothesis that agricultural diversification requires a hi-
gher capital-generating potential from the farm, and hence,
is less likely to be found in small farms (Ilbery, 1991; Meert
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Type of diversification      Share of farms 

North South Italy 

 

1. Agricultural diversification      4.9 11.8 6.8 

Organic farming       4.4 11.8 6.4 

Energy crops        0.5 0.0 0.4 

 

2. Structural diversification      30.2 41.1 33.2 

Agro-tourism        3.4 0.5 2.6 

Direct sales        19.2 31.3 22.5 

On-farm processing       27.7 40.7 31.2 

Geographic indication and quality certification (i.e. PDO, PGI) 1.6 0.1 1.2 

 

3. Environmental diversification
 a
 37.7 38.2 37.8 

 

4. Income diversification (off-farm employment)   22.9 25.5 23.6 

a Environmental diversification includes services such as landscape manage-
ment and the preservation of biodiversity. These services are included if they re-
sult in at least 250 Euro revenue for the farmer on a yearly base.
Source: Own calculations based on FADN (2006)

Table 1 - Diversification in Italian farms, 2006.

Source: Own calculations based on FADN (2006).

Fig. 1 - Share of small and medium-large farms in different diversifi-
cation categories.

7 In the context of this paper we make a distinction between structural di-
versification and the provision of environmental services. We include the
latter in a separate category, which we define as environmental diversifica-
tion. A basis for this distinction that is often used in the literature is that re-
venues from environmental services are the result of public policies while
with structural diversification revenues are still mainly the result of “priva-
te” transactions.



et al., 2005). Also environmental diversification is mainly
followed by large farms (44.3%) and less by small farms
(26.4%).
Table 2 describes the variables that are used to explain the

choice of farm strategy. The nature of the dataset makes that
internal factors related to the farm household are underre-
presented. However, this should not be problematic to our
analysis as Bowler et al. (1996) find that economic factors
are most important in discriminating between different bu-
siness development pathways, more so than farmer and
farm family characteristics.
4. Drivers of farm diversification strategies
In this section we analyze the likelihood of observing a

certain activity associated with a set of factors related to
farm location, farm business characteristics and farmers’
features. The main novelty of the approach is that we em-
ploy a multivariate probit model to study the joint-decision
making process of resource allocation between different
strategies and to identify their potential substitutability or
complementarity (Lesaffre and Kaufman, 1992). Because
the decisions to allocate resources to different activities are
related – for example spending time in one strategy lowers
the amount of time left to dedicate to other strategies – it is
important to allow for different combinations of strategies.
Bowler et al. (1996) point to other ways in which different
strategies followed by farm households can be correlated.
For example, earnings from off-farm employment can be
used to invest in on-farm diversification (positive correla-
tion). On the other hand, complementing conventional farm

income with off-farm income sources can redu-
ce the need for other types of farm diversifica-
tion (negative correlation).
The multivariate probit model used to investi-

gate farmers’ decisions between potentially
joint alternatives has been used extensively in
the field of information and knowledge transfer
(Velandia et al., 2009), on- and off-farm labor
allocation (Kimhi, 1996), market strategies
(Hill and Kau, 1973; Fletcher and Terza, 1986),
investment and planning decisions (Oude
Lansink et al., 2003; Pascucci and de-Magistris,
2011) and participation in agri-environmental
schemes (Polman and Slangen, 2008). The mo-
del is specified as follows:

Y*i = Xi β + εi (1)

where Y*i denotes a vector of K latent variables
of net payoffs in K different activities for ob-
servation i, Y*i1,...,Y*ik, Xi represents the set of ex-
planatory variables related to farmer and farm
characteristics, location and context features,
and εi are error terms.
For the 4 alternative activities that we identified

in section 3.2, the model can be specified as:
Y *i1 = Xiβ 1 + εi1for k = 1 (agricultural diversification) (2)
Y*i2 = Xiβ 2 + εi2 for k=2 (structural diversification) (3)
Y*i3 = Xiβ 3 + εi3 for k=3 (environmental diversification) (4)
Y*i 4 = Xiβ 4 + εi4 for k=4 (income diversification) (5)
Furthermore, Zi denotes a vector of observed binary 0/1

responses (i.e. labour allocation decisions) of the ith obser-
vation: Zi1 ,...,ZiK. The relationship between the observed
response and the latent variable in the multivariate probit
model is given by:

Zik = 1 if Y*iK > 0 and 0 otherwise (6)

Multivariate probit analysis explicitly assumes that the
error terms (ei1, ei2, ei3 and ei4) may be correlated. Therefo-
re, instead of independently estimating equations, they are
considered to be a multivariate limited-dependent-variable
model, in which the four error terms follow a multivariate
normal distribution with mean zero and variance and cova-
riance matrix ρ:

The variance-covariance matrix of the cross-equation er-
ror terms has values of 1 on the leading diagonal, and the
off-diagonal elements are correlations to be estimated. The
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Variables    Explanation    Mean Std. dev. 

External factors (farm location) 

South   south 1 if located in south Italy  0.27 0.45 

Population density pop_den Thousand inhabitants per km
2

0.23 0.38 

Mountain  mont 1 if located in a mountainous area 0.20 0.40  

Social capital  criminalit % of households with high  26.0 9.91 

(trust)     perception of criminality 

Networks (1)  ass_prod 1 if member of agri-cooperative 0.52 0.50 

Networks (2)  other_netw 1 if member of other rural network 0.44 0.50 

 

Internal factors (farm / farmer) 

Farm characteristics 

Farm size  small 1 if farm < 16 ESU   0.36 0.48 

Specialization (1) arable 1 if specialized in arable crops 0.22 0.41 

Specialization (2) horticult 1 if specialized in horticulture 0.07 0.26 

Specialization (3) perm_crop 1 if specialized in permanent crops 0.30 0.46 

Specialization (4) livestock 1 if specialized in livestock  0.23 0.42 

Family labor  fam_labor % family AWU
a

in total AWU 0.85 0.26 

Land tenancy  uaa_rent % UAA
b

rented   0.30 0.39 

Farmer characteristics 

Manager type  manager 1 if manager provides farm labor 0.91 0.29 

Age farmer  age Age in years    54 13.8 

Presence of successor success 1 if successor is present  0.06 0.23 

 
a

a Annual Working Unit (AWU)
b Utilized Agricultural Area (UAA)
Source: INEA (2006); MIPAAF (2007); ISTAT (2001); ISTAT (2006).

Table 2 - Description of variables.

E[ε1] = E[ε2] = E[ε3] = E[ε4] = 0 (7)

cov[å]=

1 ρ12 ρ13 ρ14
ρ12 1 ρ23 ρ24
ρ13 ρ23 1 ρ34
ρ14 ρ24 ρ34 1



model coefficients and correlations are estimated using the
mvprobit command in STATA software.
Table 3 provides the estimation results of the multivariate
probit model. These results indicate the impact of the ex-
planatory variables on the likelihood to observe a certain
type of diversification8. The goodness of fit of the multiva-
riate probit model is assessed using McFadden’s R2 for the
system of equations. McFadden’s R2 is calculated as:

Log L(β)1−,———– where Log L0 is the value of the log-likelihoodLog L0
function subject to the constraint that all regression coeffi-
cients except the constant term are zero, and Log(β) is the
maximum value of the log-likelihood function without con-
straints (Oude Lansink et al., 2003). While a McFadden R2
in the range of 0.2–0.4 is typical for logit models (Sonka et
al., 1989), we find a McFadden R2 of only 0.002. This may
be an indication that the farmer and household characteri-
stics that we are unable to include in our model, may ne-
vertheless have important explanatory value.
Table 3 also documents the correlation between different
strategies and shows which types of diversification activi-
ties are substitutes or complements. Next, we discuss the
main results.

4.1. Farm location
In our analysis the role of farm location is linked to seve-

ral socio-geographical factors. The first element refers to
the location of the farm in the south of Italy (south). In this

region the likelihood to observe a certain activity is higher
for all four strategies than in the north. As pointed out in the
introduction a structural socio-economic differentiation
exists between southern and northern regions. The socio-
economic environment in the south creates barriers for the
development of “traditional” agricultural activities. As a re-
sult, non-traditional activities are set-up to complement
agricultural incomes. This is in line with Maye et al. (2009)
who find that farmers’ diversification strategies are to a lar-
ge extent determined by macroeconomic conditions.
Location in the vicinity of an urban area (pop_den) positi-

vely affects the likelihood to observe income diversification
while it negatively affects agricultural, structural, and envi-
ronmental diversification. The positive correlation between
income diversification and proximity to an urban area is
found in a number of studies in both Europe and North-Ame-
rica and indicates that urbanization increases opportunities to
find off-farm employment. Less explored are the linkages bet-
ween urban location and agricultural and structural diversifi-
cation. Proximity to an urban area means that farmers are clo-
se to final consumers, which increases the potential to set-up
short supply chains of local products. Moreover, as pointed
out by Vandermeulen et al. (2006), location within an urban

region increases the likeli-
hood that agricultural areas
are the main source of a-
menities for urban citizens.
This creates possibilities
for businesses that provide
leisure activities such as a-
gro-tourism. However, the
negative signs for agricul-
tural and structural diversi-
fication do not confirm
these hypotheses. The neg-
ative sign for environmen-
tal diversification is plausi-
ble since urbanization can
pose constraints to farmers
willing to provide environ-
mental services such as
landscape protection and a-
gri-environmental
schemes.

Another element we consider when addressing farm loca-
tion refers to location in a mountainous area (mont). This
negatively affects agricultural, environmental and structural
diversification while increases the likelihood to observe an
income diversification strategy. This result is in line with
Maye et al. (2009) who emphasize the importance of off-
farm employment as a survival strategy in marginal areas.
A negative correlation between location in less favorite
areas and diversification activities such as agro-tourism and
direct sales was also found by McInerney et al. (1989) in
the British context.
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8 Wald chi2(60) is the Wald Chi-Square test statistic. The number in the
parenthesis indicates the degrees of freedom of the Chi-Square distribution
and is defined by the number of predictors in the model. Prob > chi2 is the
probability of getting a test statistic as extreme as, or higher than that obs-
erved under the (null) hypothesis that all of the regression coefficients in
the model are equal to zero. The small p-value, <0.00001, leads us to
conclude that at least one of the regression coefficients in the model is not
equal to zero.

(1) Agricultural   (2) Structural   (3) Environmental  (4) Income 

Explanatory variables  diversification   diversification   diversification   diversification 

 Coeff.  (SE) Sign.  Coeff.  (SE) Sign.  Coeff.  (SE) Sign.  Coeff.  (SE) Sign. 

cons  -0.446  (0.112) ***  -0.456 (0.079) ***  0.201 (0.081) **  -2.273 (0.087) *** 

Location south  0.501 (0.036) ***  0.231 (0.025) ***  0.290 (0.027) ***  0.057 (0.027) ** 

pop_den -0.280 (0.072) ***  -0.425 (0.041) ***  -0.560 (0.044) ***  0.069 (0.031) ** 

 mont  -0.083 (0.043) **  -0.475 (0.030) ***  -0.752 (0.032) ***  0.084 (0.031) *** 

 criminalit -0.015 (0.002) ***  -0.011 (0.001) ***  -0.005 (0.001) ***  -0.005 (0.001) *** 

 ass_prod -0.001 (0.033)   0.130 (0.022) ***  0.062 (0.023) ***  0.137 (0.024) *** 

 other_netw 0.254 (0.033) ***  0.166 (0.022) ***  0.050 (0.023) **  0.042 (0.024) * 

Farm small  -0.161 (0.038) ***  0.261 (0.024) ***  -0.616 (0.027) ***  0.348 (0.025) *** 

arable  -0.017 (0.044)   -0.213 (0.030) ***  0.370 (0.029) ***  0.099 (0.031) *** 

 horticult -0.853 (0.124) ***  -0.402 (0.052) ***  -1.167 (0.055) ***  -0.087 (0.052) * 

 perm_crop 0.026 (0.040)   0.469 (0.027) ***  -1.110 (0.031) ***  0.122 (0.029) *** 

 uaa_rent 0.000 (0.000)   -0.001 (0.000) ***  0.003 (0.000) ***  -0.001 (0.000) *** 

 fam_lab -0.003 (0.001) ***  0.000 (0.001)   0.002 (0.001) ***  0.001 (0.001)  

Farmer manager -0.111 (0.058) *  -0.025 (0.043)   -0.141 (0.044) ***  0.082 (0.047) * 

age  -0.010 (0.001) ***  0.002 (0.001) ***  0.002 (0.001) **  0.022 (0.001) *** 

 success  -0.116 (0.073)   0.198 (0.047) ***  -0.008 (0.051)   0.128 (0.053) ** 

Correlation between strategies 

Agr. & Env.   -0.012 (0.018)   Env. & Structural  -0.039 (0.014) *** 

Agr. & Structural  0.175 (0.017) ***  Env. & Income   -0.036 (0.015) ** 

Agr. & Income   -0.049 (0.018) ***  Structural & Income  0.016 (0.014)  

Likelihood ratio test of  rho21 = rho31 = rho41 = rho32 = rho42 = rho43 = 0:  chi2(6) =  128.162   Prob > chi2 = 0.0000 

Log likelihood = -28232.819   Wald chi2(60) = 6574.51  Prob > chi2 = 0.0000    N = 15,380 

Table 3 - Multivariate probit model: Factors associated with diversificationa.

a SE represents the standard error. The significance level is indicated as follows: *** 1%; ** 5%; * 10%.
Source: Own estimations based on FADN (2006).
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Finally, we use both trust and participation in farmers’
networks to analyze the connection between social capital
and the likelihood to observe farm diversification. Being lo-
cated in a region with a low level of trust due to the high
perception of criminal activity and social insecurity (crimi-
nalit) negatively affects the likelihood to observe diversifi-
cation activities. On the other hand, belonging to a produ-
cer association or other rural network (ass_prod and
other_netw) increases the likelihood to observe farm diver-
sification. As pointed out by Polman and Slangen (2008) a
lower level of social capital can discourage famers from un-
dertaking business initiatives whose success is highly de-
pendent on collective action. This is particularly relevant
for implementing strategies such as environmental and
structural diversification.
4.2. Farm characteristics
Farm size (small) is the first farm characteristic that we

analyze. We find that small farm businesses are less likely to
develop agricultural diversification and environmental diver-
sification strategies, while they are more likely to implement
structural and income diversification. This is in line with fin-
dings by Meert et al. (2005) who show that structural and in-
come diversification are survival strategies in response to in-
ternal resource constraints. In this perspective, small size can
be seen as a proxy for insufficient resource endowment.
Farm specialization is also used as a determinant of di-

versification. Results show that farms specialized in arable
crops (arable) are more likely to engage in environmental
and income diversification while they are less likely to
structurally diversify. Diversification is not common on
horticultural farms (horticult), while farms specialized in
permanent crops (perm_crop) are more likely to use struc-
tural and income diversification strategies. Seasonality (of
both arable and permanent crop production) seems to be a
key factor in explaining income diversification. The addi-
tional time available for farmers and their family members
in certain periods of the year allows them to look for non-
agricultural sources of income. Being specialized in arable
crops increases the capacity to switch to organic or energy
crops. Being specialized in permanent crops, such as vine-
yards, fruit and olive trees, can be associated with on-farm
processing and quality labeling strategies.
Tenancy characteristics such as renting land (uaa_rent)

are highly relevant to explain Italian farmers’ decisions to
diversify. Renting provides fewer safeguards about the way
the benefits from investments are allocated. Therefore, te-
nancy restrictions can cause a lower propensity to use assets
for non-agricultural purposes such as agro-tourism and di-
rect sales. This can explain the lower likelihood of tenant
farmers in following structural diversification. Renting can
also be interpreted as a signal of the centrality of agricultu-
ral activities for the farmer and his family, which implies a
lower propensity to rely on off-farm employment.
Finally, also the importance of family labor (fam_lab) is

found to affect the likelihood of diversification.

4.3. Farmer characteristics
A farm manager who also contributes labor services to the

farm business (manager) presents a lower probability to ob-
serve agricultural and environmental diversification while
there is a positive correlation with the presence of income di-
versification. This form of management is the most wide-
spread in Italy. On the one hand, it is often related to the tra-
ditional form of family farm organization. On the other hand,
it is also the type of organization most often observed among
part-time farmers.
More experienced farmers (age) are less likely to follow

agricultural diversification strategies while they are more li-
kely to engage in the other types of diversification. Organic
and energy crops are rather complex in terms of farm and
marketing management.
The presence of a successor (success) increases the likeli-

hood to observe structural and income diversification. This in-
dicates that these types of diversification are calling for a mo-
re long-term business plan and are motivated by the presence
of more continuity in the family business.
4.4. Correlation between strategies
The multivariate probit model also allows us to identify the

potential correlation between different diversification strate-
gies. The results indicate that a complementarity exists between
agricultural and structural diversification strategies. On the other
hand, a negative correlation exists between agricultural and in-
come strategies, structural and income strategies and structural
and environmental strategies. This finding is not discussed yet in
the literature and it deserves reflection. Resource diversion from
agricultural to non-agricultural activities is costly and risky.
Usually farmers prefer to follow only one alternative. In the ca-
se of agricultural and structural diversification more synergies a-
re possible. For example, developing organic farming can also
lead to the development of short supply chains at the local level,
opening an on-farm shop, or introducing certification and labe-
ling as tools for direct marketing. The positive relationship bet-
ween agro-tourism and organic farming is also documented by
Mansury and Hara (2007).
The negative correlation between agricultural and structural

diversification on the one hand and income diversification on the
other points to a substitution effect between off-farm employ-
ment and on-farm diversification efforts. It also shows the im-
portance of labor as a binding resource constraint. When house-
hold labor is employed outside of the farm, the opportunities for
farm diversification become scarcer. Finally, we find a negative
relationship between structural and environmental diversifica-
tion. In other words, Italian farms seem to focus their efforts ei-
ther on environmental / public service provision or on private
service provision but shy away from a combination of both.
5. Conclusions
This paper analyses interlinkages between farmers’ diversi-

fication strategies. This is a challenging and often debated is-
sue, especially in the light of structural change in the agricul-
tural sector. Our results indicate the presence of trade-offs and
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complementarity between different strategies. An important fin-
ding is the strong complementarity and synergy between agri-
cultural and structural diversification. In other cases competition
between resources results in a negative correlation or in the ab-
sence of an interlinkage between strategies.
More in general we find that diversification can be seen as a

response of farmers to adverse socio-economic conditions which
tend to reduce the capacity of agriculture to provide sufficient in-
come to the farm household. External stimuli, such as a depres-
sed economy or an insecure socio-cultural context, have been re-
cognized as key-factors to explain farmer strategies. We high-
light how social capital is important and how participation in
networks can lead to diversification.
Our empirical findings confirm that diversification is more li-

kely to occur when the specificity of the farm’s internal resour-
ces to agricultural activities is low. Therefore, farm businesses
that have developed flexible capacities and multiple skills are
more likely to combine agricultural with non-agricultural activi-
ties. In other words, agricultural asset specificity matters to ex-
plain diversification.
The results imply that the presence of potential synergies and

trade-offs in different types of diversification are elements to be
considered when tailoring rural development measures. Current
EU rural development policy is based on an “axis approach”.
This approach relies on three alternative development paths for
the farm: an increased relevance of agricultural activities (in li-
ne with agricultural diversification) is emphasized mainly via
the support to improve the competitiveness of the agricultural
sector (axis 1); diversification towards the reduction of input use
and the implementation of environmental services (in line with
environmental diversification) is stimulated through the support
for improving the environment and the countryside (axis 2); di-
versification towards non-agricultural activities on the farm and
income diversification for farmers and their family members (in
line with structural diversification and to some extent also inco-
me diversification) is supported by measures to improve the
quality of life in rural areas and the diversification of the rural
economy (axis 3).
More specifically, axis 1 (competitiveness) includes measures

for upgrading knowledge and human capital of farmers and the
modernization of agricultural holdings.Axis 2 (quality of the en-
vironment) includes support for less-favored and mountainous
areas, as well as agri-environmental payments.Axis 3 (quality of
life and diversification) provides support to develop agri-tourism
activities and farm-related micro-enterprises, as well as commu-
nity-level service provision.
In the light of our results we argue that more room for “mixed”

strategies should be given in the rural development measures,
mainly via the combination of measures belonging to different
axes. Our results specifically favor the combination of axis 1 and
axis 3 measures as a strongly positive correlation was found bet-
ween agricultural and structural diversification. In other words,
the opportunities provided by activities such as agri-tourism and
farm sales are likely to be reinforced by human capital building
and farm modernization efforts. This linkage between strategies

has already been introduced in the rural development plans for
2007-2013, where packages of different measures have been al-
lowed under special circumstances. Our argument is to consider
this approach more systematically in the future for example by
introducing an axis fully dedicated to combined measures in or-
der to support diversification strategies.
On the other hand, the negative correlation between agri-

cultural and environmental diversification strategies suggests
that there is limited complementarity between axis 1 and axis
2 of the rural development policy. This result is not surprising
given the challenges to improve agricultural efficiency in less-
favored, mountainous areas. Furthermore, following a strate-
gy that focuses on increased agricultural activities, also makes
farms less likely to implement agri-environmental schemes.
Again this may not be surprising. However, as the policy ob-
jective of axis 2 is to improve the environment, the inclusion
of agricultural diversifiers may be desirable. Again this could
point to the necessity of linking rural development axes. By
incorporating environmental aspects in the measures suppor-
ted under axis 1, it may be possible to extend the reach of axis
2 and hence substantially contribute to improving the quality
of the environment.
It is interesting to note that axis 3 – which is aimed at impro-

ving employment opportunities for the rural (farm) population –
combines measures that stimulate structural diversification as
well as measures that are aimed at improving opportunities for
off-farm employment (income diversification). Our results indi-
cate that there is a negative correlation between both types of di-
versification strategies. This means that farms that benefit from
off-farm employment opportunities are unlikely to be engaged
in agri-tourism or other structural diversification activities. A
better understanding of the types of farms (or regions) that may
gain from the distinct measures in this axis may help to target ru-
ral development measures better in the future.
References
Aguglia L., Henke R., Poppe K., Roest A., Salvioni C. (2009). Di-

versification and multifunctionality in Italy and the Netherlands: A
comparative analysis. Paper prepared for the second meeting of the
Wye City Group Conference, FAO, Rome, June 11-12, 2009.
Barbieri C., Mahoney E. (2009). Why is diversification an attractive

farm adjustment strategy? Insights from Texas farmers and ranchers,
Journal of Rural Studies, 25, 58-66.
Blandford D. (2006). Pressures for adjustment in the agricultural

sectors of developed countries. Blandford, D., Hill, B. (Edited by), Po-
licy Reform and Adjustment in the Agricultural Sectors of Developed
Countries. CAB International, Wallingford, UK, pp. 43-54.
Bowler I., Clark G., Crockett A., Ilbery B., ShawA. (1996). The de-

velopment of alternative farm enterprises: A study of family labour
farms in the northern Pennines of England, Journal of Rural Studies,
12, 285-295.
Breustedt G., Glauben T. (2007). Driving forces behind exiting from

farming in Western Europe, Journal of Agricultural Economics, 58,
115-127.
Centre for Rural Policy Research (2003). Farm diversification acti-

vities: benchmarking study 2002. Centre for Rural Policy Research,
University of Exeter.
Esposti R., Finocchio R. (2008). Determinants of farm diversifica-

14



NEW MEDIT N. 4/2012

tion and interaction with the CAP. An application to FADN of Marche
region (Italy). Paper prepared for the XII EAAE Conference, Ghent
(Belgium), August 26-29, 2008.
European Commission (2009). Agriculture in the European Union -

Statistical and economic information 2009. (available online:
http://ec.europa.eu/agriculture/agrista/ 2009/table_en/index.htm).
FADN (2006). FarmAccountancy Data Network, Italy.
Fletcher S.M., Terza J.V. (1986). Analyzing farmers selection of

available marketing alternatives using the multivariate probit model,
Canadian Journal of Agricultural Economics, 34, 243-252.
Happe K., BalmannA., Kellermann K., Sahrbacher C. (2008). Does

structure matter? The impact of switching the agricultural policy regi-
me on farm structures, Journal of Economic Behavior and Organiza-
tion, 67, 431-444.
Heimlich R.E., Brooks D.H. (1989). Metropolitan growth and agri-

culture: farming in the city’s shadow. US Department of Agriculture,
Economic Research Service, Washington DC.
Heimlich R.E., Barnard C.H. (1997). Agricultural adaptation to ur-

banization? Farm types and agricultural sustainability in US metropo-
litan areas. Audirac, I. (Edited by), Rural Sustainable Development in
America, Wiley, New York.
Hill L., Kau P. (1973). Application of multivariate probit to a thres-

hold model of grain dryer purchasing decisions, American Journal of
Agricultural Economics, 55, 19-27.
Ilbery B. (1991). Farm diversification as an adjustment strategy on

the urban fringe of the west midlands, Journal of Rural Studies, 7, 207-
218.
Ilbery B., (2001). Alternative farm enterprises on the urban fringe:

evidence from the UK. Paper presented at the Symposium ‘Openruim-
tefuncties onder verstedelijkingsdruk’, Ghent, Belgium.
INEA (2006). Banca dati RICA (FADN), Rome, Italy.
ISTAT (2000). Censimento Generale dell’Agricoltura, Rome, Italy.
ISTAT (2001). Censimento della Popolazione e delleAbitazioni, Ro-

me, Italy.
ISTAT (2006). Indicatori di Contesto Chiave e Variabili di Rottura,

Rome, Italy.
ISTAT (2007a). Struttura delle Aziende Agricole, Rome, Italy.
ISTAT (2007b). Le Aziende Agrituristiche in Italia, Rome, Italy.
ISTAT (2008). I ProdottiAgroalimentari di Qualità DOP, IGPe STG,

Rome, Italy.
ISTAT (2009). Struttura delle Aziende Agricole, Rome, Italy.
JervellA. M. (1999). Changing patterns of family farming and pluri-

activity, Sociologia Ruralis, 39, 100-116.
KimhiA. (1996). Demographic composition of farm households and

its effect on time allocation, Journal of Population Economics, 9, 429-
439.
Lesaffre E., Kaufmann H. (1992). Existence and uniqueness of the

MaximumLikelihood Estimator for aMultivariate Probit Model, Jour-
nal of the American Statistical Association, 87, 805-811.
Mansury Y., Hara T. (2007). Impacts of organic food agritourism on

a small rural economy: A social accounting matrix approach, Journal
of Regional Analysis and Policy, 37, 213-222.
Matthews K.B., Wright I.A., Buchan K., Davies D.A., Schwarz G.

(2006). Assessing the options for upland livestock systems under CAP
reform: developing and applying a livestock systems model within
whole-farm systems analysis, Agricultural Systems, 90, 32-61.
Maye D., Ilbery B., Watts. D. (2009). Farm diversification, tenancy

and CAP reform: Results from a survey of tenant farmers in England.
Journal of Rural Studies, 25, 333-342.
McInerney J., Turner M., Hollingham M. (1989). Diversification in

the use of farm resources. Report No. 232, Department of Agricultural
Economics, University of Exeter.
Meert H., Van Huylenbroeck G., Vernimmen T., Bourgeois M., van

Hecke E. (2005). Farm household survival strategies and diversifica-
tion on marginal farms, Journal of Rural Studies, 21, 81-97.
MIPAAF (2007). National Strategic Plan for Rural Development,

Rome, Italy (in Italian).
Moreno-Pérez O.M., Arnalte-Alegre E., Ortiz-Miranda D. (2011).

Breaking down the growth of family farms: A case study of an inten-
sive Mediterranean agriculture, Agricultural Systems, 104(6), 500-511.
OECD (2009). OECD Rural Policy Review: Italy. OECD, Paris,

France.
Onate J.J., Atance I., Bardaji I., Llusia D. (2007). Modelling the ef-

fects of alternative CAP policies for the Spanish high-nature value ce-
real-steppe farming systems, Agricultural Systems, 94, 247-260.
Ostrom E. (2000). Social capital: a fad or a fundamental concept?

Dasgupta P., Serageldin I. (Edited by), Social Capital. A Multifaceted
Perspective, World Bank, Washington, D.C.
Oude Lansink A., van den Berg M., Huirne R. (2003). Analysis of

strategic planning of Dutch pig farmers using a multivariate probit mo-
del, Agricultural Systems, 78, 73-84.
Pascucci S., de-Magistris T. (2011). The effects of changing re-

gional Agricultural Knowledge and Innovation System on Ital-
ian farmers’ strategies, Agricultural Systems, 104, 746-754.
Pfeifer C., Jongeneel R.A., Sonneveld M.P.W., Stoorvogel J.J.

(2009). Landscape properties as drivers for farm diversification:
A Dutch case study, Land Use Policy, 26, 1106-1115.
Polman N.B.P., Slangen L.H.G. (2008). Institutional design of

agri-environmental contracts in the European Union: the role of trust
and social capital, NJAS Wageningen Journal of Life Sciences, 55,
413- 430.
Renting H., Rossing W. A. H., Groot J.C.J., Van der Ploeg J.D.,

Laurent C., Perraud D., Stobbelaar D.J., Van Ittersum M.K. (2009).
Exploring multifunctional agriculture. A review of conceptual ap-
proaches and prospects for an integrative transitional framework,
Journal of Environmental Management, 90, S112-S123.
Salvioni C., Esposito L., Henke R., Rondinelli V. (2009). Diversifi-

cation strategies in small farms in Italy. Paper presented at the 111th
EAAE seminar, University of Kent, Canterbury, UK.
Sharpley R., Vass A. (2006). Tourism, farming and diversification:

An attitudinal study, Tourism Management, 27, 1040-1052.
Shucksmith M., Smith R. (1991). Farm household strategies in plu-

riactivity in upland Scotland, Journal of Agricultural Economics, 42,
340-353.
Sonka, S.T., Hornbaker, R.H., Hudson, M.A. (1989). Managerial

performance and income variability for a sample of Illinois cash
grain producers, North Central Journal of Agricultural Economics
11, 39–47.
Vandermeulen V., Verspecht A., Van Huylenbroeck G., Meert H.,

Boulanger A., Van Hecke E. (2006). The importance of the institu-
tional environment on multifunctional farming systems, in the peri-
urban area of Brussels, Land Use Policy, 23, 486-501.
Velandia M., Rejesus R.M., Knight T.O., Sherrick B.J. (2009).

Factors affecting farmers’ utilization of agricultural risk manage-
ment tools: The case of crop insurance, forward contracting, and
spreading sales, Journal of Agricultural and Applied Economics, 41,
107-123.
Woldehanna T., LansinkA.O., Peerlings J. (2000). Off-farm work

decisions on Dutch cash crop farms and the 1992 andAgenda 2000
CAP reforms, Agricultural Economics, 22, 163-171.

15


