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Abstract

We used discrete-choice experiments (DCE) to elicit farmers’ preferences among alternative agri-
environmental schemes (AES) designed to reduce soil risk of erosion, maintain soil fertility, enhance
countryside landscape, and preserve agrobiodiversity in arable lands of Sicily (Italy). Using appropriate
models, we also investigated farmers’ preference heterogeneity and spatial correlation. The results
demonstrated a general positive and highly heterogeneous attitude in farmers toward the adoption of
environmentally friendly practices and suggested the need of modulate AES according to preferences’
heterogeneity respect to sustainable agricultural practices and local contexts.

1. Introduction

Agri-environmental schemes (AES) repre-
sent the principal policy instruments to enhance
agricultural sustainability (McWilliam, 2017).
Through AES, farmers are encouraged to pro-
tect the environment on their farmland in ex-
change for per-hectare compensation calculated
using a “supply-side” prospective (Muradian et
al., 2010).

The approach generally adopted by policy-
makers to design AES presents some weakness-
es that may limit either the effectiveness or the
efficiency of AES as sustainability tool. Com-
pensations are often established on the basis of
income forgone and/or additional costs associat-
ed with the adoption of more sustainable prac-
tices. The premium for the risk associated with

the adoption of a conservation plan is generally
not considered (Cooper and Signorello, 2008).
The common method of establishing econom-
ic compensation and the “fixed” nature of this
compensation do not consider spatial variability
of costs and benefits associated with eco-friend-
ly practices and exclude the possibility of further
compensation for farmers who are willing to
practice high-level environmental management
(Mullan and Kontoleon, 2012; Whittington and
Pagiola, 2012). Moreover, heterogeneity of pref-
erences is often not considered in AES design,
despite numerous studies demonstrating the
presence of large variation in AES preferences
among farmers and spatial context (Matta ef al.,
2009; Ruto and Garrod, 2009; Espinosa-Goded
et al., 2010; Christensen et al., 2011; Broch and
Vedel, 2012).
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Previous research on the determinants of farm-
ers’ participation in AES is principally based on
actual participation behavior (Defrancesco et al.,
2008; Hynes and Garvey, 2009), rather than on
contingent behavior.

Information on how farmers percept such
schemes and how react when their characteris-
tics are modified in hypothetical scenarios could
provide important inputs to better design AES
and increase the farmers’ participation rate (Es-
pinosa-Goded ef al., 2010). Contingent behavior
experiments could inform policymakers about
heterogeneity in relation to AES content. Giv-
en that both the costs and the benefits associat-
ed with sustainable practices are also subject to
spatial variation, the need of spatially designed
AES emerges (Wiétzold and Drechsler, 2005).
Improving the spatial targeting of policy tools
could improve their cost-effectiveness and sup-
port better policy design solutions (Vergamini et
al., 2013).

To address these research requirements, we
implement a stated-preference study that simu-
lates the steps that should precede the definition
of agri-environmental contracts. The objective of
this study is twofold. First, we analyze farmers’
preferences for alternative AES schemes, high-
lighting which sustainable goals are perceived
as more important, and evidencing farmers’ will-
ingness to adopt proposed schemes. Second, we
explore farmers’ preference heterogeneity and
detect the presence of “neighborhood effects”
to assess the role of spatial correlation in farm-
ers’ preferences. The case study concerns grain
growers in inland areas of Sicily. Farmers’ pref-
erences are elicited through a discrete-choice
experiments (DCE) exercise.

2. Related empirical literature

Stated preference methods (Bateman et al.,
2002), such as Contingent Valuation Method

(CVM) and DCE, have been extensively used
to estimate compensation for farmers adopt-
ing contracts devoted to enhancing agricultural
sustainability!. Cooper and Signorello (2008),
Dupraz et al. (2003), and Nyongesa et al. (2016)
are only a few examples of CVM applications.
However, to investigate preferences for alter-
native AES, the DCE approach seems more ap-
propriate because it allows greater possibility
of better understanding the preferences related
to the supply of ecosystem services (Campbell
et al., 2009; Vedel et al., 2010). A great deal of
studies (Ruto and Garrod, 2009; Espinosa-God-
ed et al., 2010; Christensen et al., 2011; Broch
and Vedel, 2012; Costedoat et al., 2016; Greiner
et al., 2014; and Vorlaufer et al., 2017; Randri-
anarison et al., 2017) have demonstrated that
farmers’ choice of AES schemes does not depend
on the commitments of production practices, but
rather depends heavily on contract peculiarities.
Previous research has also designed DCE on
the level of farmers’ commitments to achieving
sustainability goals. For example, Espinosa-Go-
ded et al. (2010) investigate farmers’ agri-en-
vironmental preferences for contracts that vary
depending on the amount of land to be enrolled
in the AES, the availability of compulsory and
free-of-charge technical training and advisory
services, and economic compensation. Jaeck
and Lifran (2009) study the sensitivity of farm-
ers to payment for agri-environmental services
in the context of strong ecological and policy
constraints. Shultz et al. (2014) explore farm-
ers’ prospective responses to the “greening” of
common agricultural policy (CAP), comparing
an “opt-out” alternative with a “greening” alter-
native. Other AES studies focus on the protec-
tion of biodiversity in natural regions (Greiner et
al., 2014), in home gardens (Birol et al., 2006;
Birol et al., 2009), in forests (Matta et al., 2009;
Santos et al., 2015; Lienhoop et al., 2015; Vor-
laufer et al., 2017; Felardo and Berrens, 2018)

' CVM is a survey-based economic technique for the valuation of the ‘whole’ value of non-market goods. Individ-
ual choice is elicited through two scenarios: the status quo and a modified scenario, which implies a changing in the
quantity or in the quality of the valued good. The estimated value refers to the hypothesized variation of the public
good (Louviere et al., 2000). DCE is an attribute-based method through which preferences are stated considering a
set of characteristics (e.g., attributes) able to represent the good. Different statements or “alternatives” are derived

combining attributes and levels.
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and in arable land (Vaissiére et al., 2017). Other
EAS studies address soil conservation (Tesfaye
et al., 2014), water-related ecosystem servic-
es (Beharry-Borg and Scarpa, 2010; Mulatu et
al., 2014; Chaikaew et al., 2017) pesticide-free
buffer zones (Christensen et al., 2011), optimi-
zation of fertilizer use (Wuepper et al., 2017),
agriculture in protected and buffer areas (Rocchi
etal.,2017), olive grove subsystems (Villanueva
et al., 2017) silvopastoral systems (Raes et al.,
2017), climate regulating services in agricultural
systems (Aslam ef al., 2017) and flood control
(Zandersen et al., 2016).

Witzold and Drechsler (2005), Drechsler et
al. (2007), and Bamiére ef al. (2011) evidence
the importance of spatial patterns in designing
AES.

3. Materials and method

3.1. Experimental design

In this study, we designed a DCE where farm-
ers have the possibility to choose among hypo-
thetical AES, that are more binding than the cur-
rent local regulatory framework. The simulated
scenarios were modulated on five attributes.
Four attributes were concerned with agricultural
sustainability goals. The fifth attribute was the
additional cash compensation that farmers could
receive for their participation in a more coercive
AES.

Attributes used to identify agri-environmental
objectives in each AES were the following: 1)
the protection from erosion of sloping terrain;
2) the maintenance of soil organic matter; 3)
the maintenance of countryside landscape fea-
tures; 4) the conservation of agrobiodiversity.
To reduce the risk of erosion in sloping terrain
(e.g., with an average slope greater than 15%),
we proposed the following agricultural practic-
es: 1) the construction of temporary sink furrows
with an inter-distance equal to 20 m, 40 m or
80 m (minimum level); 2) the permanent cov-
er of these surfaces with grassy or crops for the
entire crop year. To conserve the soil’s organic
matter, we relied on proper management of stub-
ble and plant residues. The minimum level of
intervention concerned the burning of stubble,

straw, and crop residues when the risk of fire is
lower. More sustainable practices included the
following actions: 1) perimeter firebreaks (with
amplitude not less than 10 meters) to prevent
the spread of fire from adjacent fields and pro-
ceed with the burial of crop residues; 2) graz-
ing the entire surface affected by stubble, straw,
and crop residues. For the maintenance of land-
scape features (e.g., terraces, ban trees, groves,
and water mirrors), we considered the effort of
a farmer to maintain landscape features from a
sufficient level of maintenance (minimum level)
to an excellent level of maintenance. In relation
to the goal of agrobiodiversity conservation, we
ask farmers to cultivate local endangered varie-
ties. This attribute varied from zero (minimum
level) to 75% of the total crop area. Each hy-
pothetical AES scheme implied an increase in
the level of the ecosystem services provided by
farmers in relation to the levels required by the
local current regulations. To compensate farmers
for greater effort, an additional monetary com-
pensation to the currently received economic
support was offered. This compensation ranged
between 400 €/ha and 1,000 €/ha, and represents
an “environmental premium” that compensates
farmers either for the higher opportunity cost/
income forgone or for the risk associated with
the adoption of a sustainable plan that is stricter.

Attributes and levels employed to create al-
ternative scenarios are reported in Table 1. The
corresponding full factorial design lead to 288
alternative scenarios (alternatives). Given that
this number was too large if compared with op-
erating constraints, we implemented an orthog-
onal main-effect-only design, which reduced
the number alternative profiles to sixteen. Each
of these alternatives represents option A in the
choice set. Option B is identified by the fold-
over technique (Hensher et al., 2015). The sta-
tus quo was identified as the minimum level for
each attribute. An example of the choice set is
presented in Figure 1. Farmers were asked to se-
lect among the option A, option B and the status
quo, in an iterative manner, four times.

The final questionnaire was designed on
the basis of the results obtained through focus
groups and pilot surveys. It includes a series
of questions aimed at: 1) identifying the tech-
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Table 1 — Attributes and levels of the experimental design.

Attributes (Sustainable objectives)

Levels

Protection of soil from water erosion
(Furrows sinks)

Turfing sloping surfaces* (Turfing);
Construction of temporary furrows sinks at a distance of:

20 m;
40 m;
80 m.

Maintenance of soil organic matter
(Soil_fertility)

Grazing stubble, straw and crop residues;
Creation of firebreaks** and burying of crop residues;
Burning of crop residues.

Maintenance of landscape features
(Landscape)

excellent;
very good;
good;
sufficient.

Agro-biodiversity conservation
(Agro-biodiversity)

75%;
50%;
25%;
0%.

Percentage of crop area with endangered varieties:

Additional compensation
(WT4)

1,000 €/ha;
800 €/ha;
600 €/ha;
400 €/ha;
0 €/ha.

* Sloping surfaces with an average slope greater than 15%, ** Firebreaks with amplitude not less than ten
meters. In bold status quo levels, and in parentheses the name of each variables.

Figure 1 - An example of choice set.

Alternatives
Sustainable aims
A B Status quo
Construction Construction Construction
Protection of soil from water erosion of temp orary of temp orary of temp orary
furrows sinks furrows sinks furrows sinks
at20 m at40 m at 80 m
Grazing stubble, | Creation of firebreaks .
. . . . Burning of crop
Maintenance of soil organic matter straw and crop and burying .
. . residues
residues of crop residues
Maintenance of landscape features very good good Sufficient
Agro-biodiversity conservation
(% of crop surface cultivated with 70% 70% 0%
local endangered species)
Additional payment 1,000 €/ha 600 €/ha 0 €/ha
I prefer: a A 4
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Table 2 - Summary statistics (n = 125).

Variable Mean Stan.da.rd Minimum | Maximum
Deviation
Farmer’s age (in years) 47.16 14.40 18 80
Farmer’s educational level (in years) 9.24 3.60 5 18
Ownership (1 if yes) 0.90 0.31 0 1
Experience (in years) 28.06 21.34 2 80
Cultivated surface (in ha) 43.59 42.27 2 270
Organic (1 if yes) 0.33 0.47 0 1
Familiarity (1 if farmer was enrolled in previous AES) 0.64 0.48 0 1
Burning of crop residues (1 if currently undertaken) 0.18 0.38 0 1
Creation of firebreaks and burying of crop residues
(1 if currently undertaken) 0.06 0.25 0 !
Grazing stubble, straw and crop residues
(1 if currently undertaken) 0.75 0.43 0 !
Adoption .of practices to achle.ve a sufficient state of 0.64 0.48 0 |
conservation of landscape (1 if yes)
Construction of temporary furrows sinks
(1 if currently undertaken) 0.40 0.49 0 !
Turfing sloping surfaces (1 if currently undertaken) 0.13 0.34 0 1
nical and agronomic farm peculiarities; 2) de- where:
tecting the cultivation techniques and methods Vs = B0 2)

(crop rotation, species and varieties used, type
of work performed, fertilization and weed con-
trol); 3) gathering farmers’ (respondents’) so-
cio-economics profiles and attitudes concerning
maintenance of soil fertility, reduction the risk
of erosion, protection of agricultural landscape
and conservation of agrobiodiversity.

The interviews covered a random sample of
125 cereal farmers who grow crops in the Sicil-
ian slopes inland areas, with average gradients
of farmland over 15%. Table 2 reports the sum-
mary statistics of the sample.

3.2. Econometric models

To analyse DCE data we used econometric
models based on random utility maximization
framework (McFadden, 2001). The utility (U, )
of i-th alternative for the n-th farmer is com-
posed by a deterministic part (V) and by a sto-
chastic part (¢ ):

Uni = Vi + &ni (1)

V . depend on the attributes of the alternatives
(x,) and on the fixed vector of coefficients (5").
The probability that the n-th farmer chooses the
i-th alternative from choice set J is:

Py = Prob(Uy; > Uy Vj # i) 3)
= Prob(Vm- +ep > Vyj+ ey Vj # i) )
= PTOb(Sn]' — &y < Vni - an Vj * l) (5)

The utility function was modeled as follows:

Voa = By * Turfing + B, Furrows sinks +
B3+ Soil fertility + P4 * Landscape + Ps *
Agro-biodiversity + B¢ x WTA

Voa = By * Turfing + B, Furrows sinks +
B3+ Soil fertility + P4 * Landscape + s *
Agro-biodiversity + B¢ WTA

Vastatus quo = Bo + B * Tu’ﬁng + B+
Furrows_sinks + B; = Soil_fertility + B, *
Landscape + Bs » Agro-biodiversity + Be *

WTA (6)
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where variables have been described above
(see Table 1).

As it concerns the stochastic part, we assumed
an identically independently (IID) extreme value
distribution. Consequently, equation (5) resulted
in the choice probability of the Multinomial log-
it (MNL) model (McFadden, 1974):

eVni

Py = ———
ni Z:]_evnj

)

Standard MNL implies homogeneity among
individual preferences. As this assumption is
strongly restrictive, particularly where heteroge-
neity has been already proven (Espinosa-Goded
et al., 2010; Ruto and Garrod, 2009), we relaxed
homogeneity assumption through the Mixed logit
(MXL) (McFadden and Train, 2000; Train, 2003)
in which the utility is modelled as follows:

Uni = (B +1mp) xni + &g (®)
where: f is the vector of mean attribute utili-
ty weights in the population; #, is the vector of
person n-specific deviations from the mean; n,
is a random parameter that accommodates the
presence of unobservable preference heteroge-
neity in the sample (Hensher et al., 2015). The
density of # is denoted as f'(#|6), where 9 is the
fixed parameter of the distribution. Given that
the error term is assumed to be distributed as IID
extreme value, for a given value of #, the condi-
tional choice probability assumes a logit form:

eBxitn;

Lyi(m) = )

Zieﬁxi"'"i

The term # is unknown. Consequently, it is
possible to estimate the unconditional choice
probability as the integral of (9) over all values
of 57, weighted by its density:

Ppi = [ L) f(nl6)dn (10)

2 We estimated these models using Geoda software.

Since no simple closed-form solution exists
for (10), calculations are accomplished by us-
ing numerical methods. This means that for any
given value of 0, a value of 1 is drawn from f
(n]0) for R times, and the logit formula is calcu-
lated for R times as L ("), and finally averaged
as demonstrated in the following equation:

~

1
Py = R leLni(nr)

(1n)

For random parameters, we assumed they are
normally distributed; simulation was conducted
through 1,000 random draws.

To verify if spatial variability in preferences
for attributes were significant at local scale (Wil-
son and Hart, 2000; Birol et al., 2006; Camp-
bell et al., 2009; Ruto and Garrod, 2009; Espi-
nosa-Goded et al. 2010; Vergamini et al., 2013;
Czajkowski et al., 2017), we used the Moran’s
I test (Moran, 1950; Li et al., 2007; Yu et al.,
2017). To further detect spatial autocorrelation,
we also estimated non-spatial regression models,
and tested for spatial dependence in the data set
through Moran’s and Lagrange Multiplier robust
tests on the residuals (Anselin, 2013; Yu et al.,
2017). In these regression models, as dependent
variable, we used MXL individual beta param-
eters with a significant random distribution; in
the regressors, we included the farm’s cropped
surface (in ha), the type of production process
(conventional or organic), the familiarity with
agro-environmental contracts, the educational
level, the family size, the farming experience,
and the land ownership.

For attributes presenting significant spatial
correlation, we implemented a Spatial Autore-
gressive (SAR) model, which assumes that spa-
tial dependencies exist directly among the levels
of the dependent variable, and a Spatial Error
(SEM) model?, which assumes that spatial de-
pendencies exist in the error term®. These mod-
els were specified as follows:

3 Although the SAR and SEM are the most commonly used, a variety of other spatial regression models are
available. Boncinelli ef al. (2017), for instance, estimated a spatial autoregressive model to test the spatial de-
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- SAR:

betan, = a+7vy Xpq +pWheta + enq (12)

- SEM:

betan, = a+y Xpg+7 (13)

n= AW+ ¢,

where beta, is the parameter estimated
through the MXL model for the n-th farmer
respect the a-th attribute or level in case of
dummy variables; « is an intercept term; yis a
vector of parameters for the observed explana-
tory variables x_to be estimated; /¥ is a queen-
based contiguity weight matrix®; p is the spatial
autoregressive coefficient, a scalar parameter
that measures the magnitude of the spatial cor-
relation in the spatial lag model; A is a scalar
parameter that measures the magnitude of the
spatial correlation in the spatial error model;
and ¢  is the idiosyncratic (normally distrib-
uted, homoscedastic, and uncorrelated) error
term.

4. Results and discussion

Table 3 reports estimates of MNL and MXL
models. In the MNL model, all attributes were
statistically significant, even though at differ-
ent level of significance, and their signs were
coherent with economic theory and expecta-
tions. Variables representing practices aimed
at controlling the risk of soil erosion (Turfing
and Furrows sinks) were highly significant
(p<0.001) and shown a positive sign. Turfing
sloping surfaces is preferred to the realization
of furrows-sinks because this practice assures
a higher level of protection against water ero-
sion. Coherently, in the hypothesis of furrows
sinks, the realization of more closed sinks

is preferred. The coefficient of Soil fertility
showed a lower significance level (p<0.05)
and was positive, meaning that the practice of
grazing stubble and firebreaks was preferred to
the creation of firebreaks and burying of crop
residues, and that the creation of firebreaks and
burying of crop residues was preferred to the
burning of crop residues. The improvement in
the degree of maintenance of the countryside
features (Landscape) presented a higher level
of significance (p<0.01) and was negative due
to the effort (which is also economic) that is
not accompanied by additional revenues. The
increase of the surface dedicated to crop local
endangered varieties (Agro-biodiversity) nega-
tively affected the farmer’s utility (p<0.05) be-
cause it implies a lesser yield when compared
with commercial crop varieties. The coefficient
of WTA was highly significant (p<0.001) and
positive, meaning that the farmer’s utility in-
creases with higher compensation. The con-
stant term (f,), which represents the Alterna-
tive Specific Constant (ASC) for the status quo
alternative, was negative and highly significant
(p<0.001). This result was coherent with that
obtained by similar studies, confirming the
farmers’ preference for the non-status quo al-
ternative (Birol ef al., 2006; Espinosa-Goded et
al., 2010).

As it concerns MXL model, results confirmed
our hypothesis of heterogeneous farmers’ pref-
erences for agri-environmental practices. The
better statistical performance was shown by the
specification where attributes’ coefficients —
except the coefficient of WT4 — were randomly
and normally distributed. The z value of stand-
ard deviation (Hensher et al., 2015; Mariel et
al., 2013) rejected the hypothesis that the pa-
rameter for Landscape variable was randomly
distributed. Figure 2 displays the distribution of
the four random parameters having a standard
deviation statistically significant.

pendence of organic viticulture. See Brady and Inwin (2011) for a review.

* The generic element of the spatial weights matrix represents the spatial relationship between two generic ob-
servations. It differs from zero if the two observations are “neighbors”, zero otherwise (Anselin, 2013). The queen
contiguity matrix has been obtained using GeoDa software. On average, the weights matrix contains 34.16 neighbors

for each location (SD: 11.22).
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Table 3 - Estimated MNL and MXL models.

MXL
MNL
Mean Standard deviation
1.7979 FoAAE 3.0557 HorAk 2.8491 *
Turfing
(0.3485) (0.9806) (1.6340)
0.0541 HAAk 0.0802 ok 0.0559 oAk
Furrows sinks
(0.0121) (0.0266) (0.0173)
0.3005 ** 0.4691 * 1.4513
Soil fertility
(0.1390) (0.2498) (0.3950) FoAAk
-0.1436 ok -0.2208 * 0.0843
Landscape
(0.0556) (-0.2208) (0.2440)
-0.6229 wox -1.3069 ok 3.6914 Ak
Agro-biodiversity
(0.2442) (0.5672) (0.9583)
0.0025 krkk 0.0039 oAk
WTA
(0.0004) (0.0007)
-3.6336 ok -8.5365 oAk
Constant
(0.8492) (1.8721)
Log pseudo-likelihood -392.78 -352.89
AIC 799.56 729.77
BIC 836.75 793.53

No. of individuals: 125; no. of observations: 1.500. Standard error in parenthesis.
*p<0.10, ¥**p<0.05, ¥***p<0.01, ¥****p<0.001.

g' N Legend:
2 Turfing
Furrow_sinks
o — Soil_fertility
S —— Agro-biodiversity
o
o
(<o}
o
2 &,
§
Q
©
o
=]
5 g
[= Jp
o
N
(=T
o
g | Figure 2 - Random attributes’
o distributions.
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Table 4 - Moran’s tests.

Moran'’s 1 z
Turfing 0.0118 1.0010
Furrows sinks -0.0296 1.0910
Soil fertility -0.0020 | 0.3418
Agro-biodiversity 0.0529 2.7812 ok

**p<0.05.

Table 4 reports estimates of Moran’s I tests on
the MXL significant random parameters. Results
indicated a significant and positive spatial au-
tocorrelation only for the coefficient relative to
Agro-biodiversity conservation, with a level of
significance equal to 0.05.

Spatial diagnostic tests were reported in Ta-
ble 5. Values of Moran’s I statistics on residu-
als confirmed previous results of Moran’s I test.
The statistic shown a positive and statistically
significant spatial correlation only for Agro-bio-
diversity (p<0.10). Robust Lagrange Multiplier
(LM) test statistics (spatial lag and spatial error)
were both statistically significant for the same
attribute, pointing out spatial autocorrelation in
the dependent variable and in the error term. The
level of significance of LM robust tests indicat-
ed a better statistical performance for the SAR
model specification.

Table 6 reports estimates of full and restrict-
ed standard regression, and estimates of spatial
regression models to analyse variability only
for Agro-biodiversity conservation practices. In
the estimation process, the beta value for this

Table 5 - Spatial diagnostics on regression models.

attribute was considered in absolute value. Re-
stricted models were obtained adopting a step-
wise backward-elimination approach (Harrell,
2015), which implies removing variables that
are highly insignificant (p-value higher than
20%)°. Akaike info and Schwarz criterions
assumed systematically lower values for re-
stricted models, showing better statistical per-
formances for these model specifications. Esti-
mated signs shown a significant and negative
relationship between the dependent variable
and the practice of organic production process.
This result is consistent with the economic fea-
tures of organic enterprise and the low yield
charactering the old varieties. The farmers’
experience influenced in a significant and pos-
itive way the crop of ancient local varieties.
Preferences heterogeneity for biodiversity con-
servation did not depend on farmer’s age, ed-
ucational level, ownership of land, familiarity
with agri-environment schemes, and farmland
size. These results contrast with those obtained
in similar studies on the determinants of farm-
ers’ preference heterogeneity for AES (Birol e?
al., 2006; 2009). However, these studies did not
treat spatial patterns.

As it concerns spatial patterns, in the SAR
model the coefficient p was statistically signifi-
cant (p<0.10). In the SEM model the coefficient
A was also statistically significant (p<0.10).
These results made inconclusive the choice be-
tween the SAR and the SEM model specifica-
tions.

Moran’s 1 LM Robust LM LM Robust LM

(residuals) (lag) (lag) (error) (error)
Turfing 0.1979 0.0541 5.0709%* 0.0441 5.0609%**
Furrows sinks -1.3388 1.8364 0.4608 2.3210 0.9453
Soil-fertility -0.1733 0.1160 1.3114 0.2781 1.4735
Agro-biodiversity 1.8753* 3.2860%* 4.6451%** 1.4971* 6.1421%*

£p<0.10, **p<0.05.

5 Backward elimination is a stepwise procedure that involves beginning with all candidate variables, testing the de-
letion of each variable using a chosen model fit criterion, in this case a p-value higher than 20%, deleting the variable
whose loss gives the most statistically insignificant deterioration of the model fit, and repeating this process until no
further variables can be deleted without a statistically significant loss of fit (Harrell, 2015).
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Table 6 - Model to detect the main determinants of farmers’ preferences for Agro-biodiversity.

Standard regression models SAR models SEM models
Full . Full Stepwise Full Stepwise
Model Stepwise model model model model model
0.5941 0.8236 ** 0.2574 0.2669 0.8406 0.7807 *
Constant
(1.3416) (0.4138) (1.3077) (0.5017) (1.3034) (0.4883)
Cultivated 0.0025 0.0031 0.0037
Surface (0.0054) (0.0051) (0.0052)
-0.9275 | * | -0.9535 | ** | -0.8309 | * | -0.8564 | * | -0.7623 -0.8047 | *
Organic
(0.5031) (0.4681) (0.4807) (0.4567) (0.4797) (0.8047)
0.0156 0.0270 | *** | 0.0155 0.027 | *** | 0.0159 00266 1 s
Experience
(0.0121) (0.0103) (0.0116) (0.0101) (0.0114) (0.0100)
Educational | -0.0916 -0.0977 -0.0986
level (0.0748) (0.0714) (0.0710)
0.0733 0.0532 -0.0438
Family size
(0.1757) (0.1678) (0.1670)
0.8052 0.6530 0.5663
Ownership
(0.7289) (0.6966) (0.6993)
0.4550 0.4762 0.4382
Familiarity
(0.4856) (0.4638) (0.4736)
0.4044 | * | 0.4064 *
Rho
(0.2260) (0.2268)
0.4077 | * | 0.4001 *
Lambda
(0.2340) (0.2362)
Log -316.59 -318.82 -315.18 -317.23 -315.58 -317.57
likelihood ’ ’ ’ ’ ' ’
Akaike info |- (49 19 643.64 648.35 642.47 647.1 641.15
Criterion
Schwarz - c7 g 652.13 673.81 653.78 669.80 649.63
criterion

p < 0.10, #*p<0.05, ***p<0.01, ****p<0.001.

5. Concluding remarks

Understanding in advance farmer’s preferenc-
es for environmental friendly practices is useful
to design effective AES and promote sustaina-
ble agriculture in sensitive areas. In this study,
we implemented a DCE exercise to generate
information about farmers’ preferences among
alternative AES designed to reduce soil risk of
erosion, maintain soil fertility, enhance country-

side landscape, and preserve agrobiodiversity in
arable lands of Sicily.

We also investigated farmers’ preference het-
erogeneity and assessed the role played by the
spatial correlation in the explanation of observed
preference heterogeneity.

General findings indicated that farmers were
aware on the rules of eco-conditionality locally
in force, and positively welcomed the oppor-
tunity to exercise more restrictive eco-friendly
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agricultural practices. This availability, which
i1s consistent with related literature, was statis-
tically demonstrated by the sign assigned to the
status quo alternative.

As it concerns the content of AES simulated in
the experiments, we observed that farmers stated
positive preference towards the maintenance of
soil fertility and the control of the risk of soil
erosion. In particular, turfing sloping surfaces
was preferred to furrows-sinks. Among furrows
sinks, farmers declared to prefer more closed
sinks. In relation to practices aimed at protecting
soil fertility, grazing stubble was considered the
most appropriate respect to firebreaks, burying
and burning crop residues. Practices to protect
soil from water erosion and to maintain its fer-
tility influenced positively the choice among
alternative AES. Conversely, farmers perceived
negatively the maintenance of countryside land-
scape elements, and the cultivation of old local
varieties of grains. Dislike towards the crop of
“ancient seeds” were correlated with organic
farmers.

Estimates revealed also that farmers’ prefer-
ences were heterogeneous respect to the protec-
tion of soil from water erosion, the maintenance
of soil organic matter, and the cultivation of lo-
cal endangered varieties.

Spatial econometric analysis revealed that
only preferences for agrobiodiversity conser-
vation practices were positively auto-correlated
among neighbors. The existence of a “neighbor
effect” influencing farmers’ preferences for the
cultivation of endangered varieties can be con-
sidered the main finding of the study. It sug-
gests that in design AES, policy makers should
account that famer’s preferences vary among
practices but also among local contexts. Focus
on local context might improve the acceptability
of AES and achieve cost-effectiveness goals.

To conclude, we believe that policy makers
could benefit from the empirical evidence pro-
vided by our study, especially in Mediterranean
areas where the risk of desertification, and loss
of agrobiodiversity is shifting to higher level as
a consequence of climate change. AES remain
the main tools to mitigate damages and pro-
mote sustainable agriculture. Our study reveal
that AES currently in force do not fully cap-

ture the availability of farmers to increase their
committment to protect land and environmental
resources, and heterogeneity and local spatial
pattern in preferences.
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