-

View metadata, citation and similar papers at core.ac.uk brought to you byf: CORE

provided by IFAPA - Servifapa

Article

Type of version Source of version Datzgen;;m?ecript
Post-print Authors 2/04/2013

Adoption of conservation agriculture
In olive groves: evidence from
Southern Spain

Macario Rodriguez-Entrena’, Manuel Arriaza

Department of Agricultural Economics and Rural $tagjy. Institute of Agricultural Research and Tiain
(IFAPA), Cordoba, Spain.

* Corresponding author: Macario Rodriguez Entrénstjtuto de Investigacion y Formacion Agraria y
Pesquera (IFAPA) - Avda. Menéndez Pidal s/n Cérd@imdoba), E-14080, Spain,
E-mail: macario.rodriguez@juntadeandalucia.es

Land Use Policy 34 (2013) 294-300

Paper published in: Editorial: Elsevier, ISSN: 0264-8377

DOI http://dx.doi.org/10.1016/j.landusepol.2013.04.002

This research has been financed by the European Regional
Development Fund and European Social Fund through the Operative
Programme of Andalusia 2007-2013 (project P10-AGR-5892). It is also
Funding institutions co-financed by the IFAPA — Andalusian Institute of Agriculural Research
and Training and the European Social Fund Operative Programme of
Andalusia 2007-2013 through a post-doctoral training program
supporting the first author.



https://core.ac.uk/display/48516338?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

Adoption of conservation agriculturein olive groves: evidence from
Southern Spain

Macario Rodriguez-EntrenaManuel Arriaza

Department of Agricultural Economics and Socioldggtitute of Agricultural and Fisheries Researafdal raining
(IFAPA), Cordoba, Spain.

" Corresponding author: M. Rodriguez-Entrena. E-nmailcario.rodriguez@juntadeandalucia.es

Abstract

The adoption of Soil Conservation Practices (S@R)live groves in Andalusia, such as not burning
olive-desuckering debris, shredding olive-prunirepris for use as soil cover and using cover crops
under mower control, constitutes a huge advancarsvsustainable olive growing. By adopting such
SCP, olive growers can reduce the worrying levekeafsion this activity causes, combat climate
change and increase biodiversity. In this sense,ndggative spillovers associated to the foregoing
processes are highly significant both in quali@aind quantitative terms regarding the degradation
agricultural ecosystems. This paper seeks to ifyetite main factors that affect these SCP in olive
groves in Andalusia. In order to do so, we usevariate probit model, therefore considering thed t
reasons behind adopting SCP may be interrelatesl r@gults show how the factors that determine the
adoption of such practices are related to the sdemographic characteristics of olive growers, some
of the characteristics of the olive grove itselfldrow it is managed and the role of social capital.

Keywords:olive groves, conservation agriculture, adoptsntial capital, trivariate probit.
1. Introduction

The olive oil sector in Andalusia (Spain) has groswubstantially over the last two decades,
producing more than 1.3 million tonnes of olive wil2011, which represents 84% of the total for
Spain (MAGRAMA, 2012a) and 40% of world productii@®C, 2012). This growth has mainly been
due to an expansion and intensification of olivevgs, which cover 1.5 million hectares, that %16
of the total surface area of Andalusia and 33%ta farm land (MAGRAMA, 2011).

According to data from Erosion National InventoAGRAMA, 2012b), erosion is one of the
foremost environmental problems in Andalusia, whicllso the Spanish region that is most affected
by serious erosion processedhe olive oil sector is not exempt from this igaldue to the
inappropriate soil management practices employedlivg growers, who keep the soil permanently
bare, removing weed cover crops and burning olesudkering and pruning debris systematically
(Nekhay et al., 2009; Gémez and Giraldez, 2010)rddeer, soil erosion produces other negative
externalities, including the pollution of riversdabodies of water (Colombo et al., 2005), reservoir
clogging, degradation of landscape (Parra-Lépezalet 2009), contribution to climate change
(Rodriguez-Entrena et al., 2012) and loss of bmedity. It is also worth highlighting the on-site
effects, as such practices reduce soil fertilityl dherefore olive grove productivity, apart from
increasing production costs to maintain the levelutput (Calatrava-Leyva et al., 2007).

EU policymakers have undertaken successive refafmf@ommon Agricultural Policy (CAP) in
order to reduce the negative externalities of faictivity, encouraging the provision of non market
goods through joint production processes that fawaultifunctionality and sustainability. In this
regard, CAP has called for the agricultural modetdspond to the overall interests and concerns of
European citizens, searching for a sustainablecatuiral paradigm that contributes with economic

! Some 23% of the total surface area of Andalusiestrom erosion rates in excess of 25 t/ha-a.year



viability and environmental quality and enhances tjuality of life for farmers and rural dwellers
(Salazar-Ordofiez et al., 2011). Thus, CAP has befemmulating agricultural land use policy (De
Graaff et al.,, 2013), redefining the limits of faamproperty rights to achieve the goals of social
legitimacy and sustainability (EC, 1997; EC, 2018pme of the instruments employed to this end
include making cross-compliance progressively teugldecoupling subsidies and developing agri-
environmental programmes. In this sense, the pegtio combat erosion prescribed by the requisites
of cross-compliance oblige olive growers to leaveoser crop of at least one metre wide in olive
groves with a slope of more than 10%. Furthermevben the slope exceeds 15%, no tillage
operations can be performed on the soil (CAP, 2009)

By considering the negative externalities of inage#g soil management in the olive groves of
Southern Spain, the present study aims at idengfthe factors which determine the adoption of Soil
Conservation Practices (SCP), namely no burningliwe-desuckering debris, shredding of olive-
pruning debris as soil cover and the use of covepscunder mower control. In order to do so, an
empirical application is carried out on a sampleolife groves in the region of Andalusia using a
multivariate probit model.

The importance of the study lies, in the first plain simultaneously modelling the influence of an
exogenous variable on the adoption of SCP consigeppssible correlations among them. In the
second place, performing the analysis at regioea&tll allows us to ascertain the endogenous
peculiarities and characteristics of these prodyjaghich in turn could yield valuable informatioor f
the design of specific environmental programmesuilral Development Policy (RDP, EC, 2011).

The next two sections of the paper define the cuioed framework of the research and describe
the sample of olive groves used. In the fourthisadhe results and discussion regarding the factor
that explain the adoption of SCP in the region oflAlusia are presented. Finally, the last section
presents some conclusions aimed at improving dgsreliand environmental policy.

2. Background information on the adoption of soil conservation practices

The adoption of SCP in agriculture has been studiade the 1950s (Ervin and Ervin, 1982).
According to Feder and Umali (1993), the adoptioocpss is based on a sequence of decisions that
individuals make to adopt or reject an innovatibBrom a micro-level approach, the adoption process
can be interpreted as individual adoption behaviwben a series of intrinsic and extrinsic factors
determine adoption. In contrast, a macro-level apgn examines the adoption process over time to
identify a specific functional form within the aggrate diffusion pattern.

Generally speaking, studies aim to relate the fadinked to farms and farmer characteristics that
affect the adoption process using different ecotomenodels (Norris and Batie, 1987; Feder and
Umali, 1993; Knowler and Bradshaw, 2007). The #&tare provides multiple factors that influence the
adoption of agricultural innovations, of which tlelowing are most frequently mentioned: farmer age
and human capital qualifications, generational weale social capital, management capacity,
availability of machinery, type of land ownershigrm size, crop performance, farm profitability and
type of soils (Rahm and Huffman, 1984; Feder andalym993; Abadi-Ghadim and Pannell, 1999;
Knowler and Bradshaw, 2007). Notwithstanding, follog the review of the literature, it is worth
underlining that the factors that determine thepéido of SCP are not conclusive and difficult to
extrapolate from one region or crop to another (ileo and Bradshaw, 2007).

At European level Prager and Posthumus (2010) mydise the socio-economic factors
influencing farmers’ adoption of SCP by categorghinar (2010) finds that soil conservation concerns
do not appear to be the main drivers behind Eurofeaners’ decision to make the change, or not, to

2 Since the signing of the Treaty of Amsterdam atehd of the 1990s and the Treaty of Nice some linee, EU policy
has significantly shifted to focus on citizen stwres, actions and behaviour, with the precept pwdicy interventions
must reflect citizens’ preferences in order to fieient.



conservation agriculture. In Spain various authbewe studied the adoption and diffusion of
agricultural innovations (Goémez-Mufioz, 1988; MatifPaz et al., 2003; Carmona et al., 2005; Alcén
et al., 2006; Parra-Lopez et al., 2007; Franco-Mart and Rodriguez-Entrena, 2009; Calatrava and
Franco-Martinez, 2011), but very few have explditeal adoption of SCP, the research by Calatrava-
Leyva et al. (2007) figuring prominently.

3. Analytical and Econometric Framewor k

This study employs a micro approach to analyse hwhactors determine the behaviour of olive
producers in Andalusia regarding the adoption ofaie SCPB, namely:

1. Not Burning Olive-Desuckering Debti@NBODD)

2. Using Shredded Olive-Pruning Debris as soil co(@0OPD)

3. Cover Crops under Mower Conftf¢CCMC)

These farming practices are the Best Managementiéesa (BMP) currently available and they are
also compatible because they are used to perfofferaht olive grove management tasks. These
practices account for a large proportion of olivevg management, as they encompass olive
desuckering and pruning and how to handle weedse Mpecifically, not burning olive-desuckering
debris mainly helps to combat climate change. Ushgedded olive-pruning debris improves soill
texture and also acts as inert cover to reducentpact of rain and water run-offs. Finally, adogtin
cover crops under mower control has proven to bentbst eco-compatible option, as it protects the
soil the most In this sense, if olive grove managers opt foreneco-compatible practices such as
those described above, the sustainability of thee@rowing sector and its impact on social weltigei
would increase (GOmez-Limon and Arriaza, 2011; Rpdez-Entrena et al., 2012).

Bearing this in mind, this research proposes ama@oetric model following a micro-level
approach which explains the adoption decision-ngakinocess by means of both the economic
constraints and the adopter perception paradigeg@?rand Posthumus, 2010). We do not, therefore,
analyse the pattern of aggregate adoption over tomedentify the specific trends in the technology
diffusion cycle. Instead, we indentify the intriosand extrinsic factors that determine farmers’ SCP
adoption behaviour. As regards the sample of @rowes, 25% have adopted CCMC, 40% SOPD and
50% NBODD, respectively (these figures measure hawch these BMP had spread at a specific
time). In this regard, the adoption decision-makipgpcess was modelled when technology
innovations were not in the final stdg# the diffusion procegsfollowing Rogers (2003).

3.1. Sampling procedure and data

The sample is intended to be representative of lisdm olive orchards, for which reason a multi-
stage sampling procedure has been employed (Gomemland Arriaza, 2011). In the first place, we

3 Prior to implementing the questionnaire, a grofipxperts selected the most important SCP alteresin the region.

* Olive-desuckering is normally performed betweeryést and September, removing the annual shootsebaire a large
amount of energy and therefore reduce the harvest.

® Olive-pruning is normally performed after the heswis collected (February-March) at variable ragty (between 1 and
3 years), although olive trees are normally pruoeda two-year basis. The reason for pruning isr&sqrve the leaf-to-
wood ratio, apart from airing the tree to prevért émergence of pests and diseases and therefm@ving output.

® Weed management is the greatest challenge facetiveygroves in Andalusia. There are normally taxge categories,
namely bare soil and soil with cover. Bare sogitber tilled or not tilled, but treated with hecldes, while soil with cover
is tilled, treated with herbicides or mown. The epis normally removed when it begins to competh wie olive trees for
water. When this occurs depends on which of thegoing management techniques has been used. Wesalimally
implies the latest cover removal date, due toithe tequired to carry out this operation.

" There are other ways to manage plant covers, asichemical mowing and minimal tillage, but theg eonsidered less
sustainable than mechanical mowing due to useoafdis and soil structure alteration, respectively.

8 Feder and Umali (1993) warn that many factorsnaréonger significant when technology has reachedfinal stage of
the diffusion process.

%It is assumed that the cumulative adoption cuollews a logistic function (S-curve).



selected 6 agricultural distri¢fsin Andalusia out of a total of 52 using a propmmél random
procedure according to olive grove surface area.s@mple covers 474,405 hectares and accounts for
32.4% of the olive orchards in Andalusia. In thetr&tage of the procedure, 80 personal interviews
were conducted per district (480 in total) follogiguota sampling by olive orchard. Taking into
account that the adoption of conservation practicag be influenced by cross-compliance, the sample
finally chosen included 232 olive farms with an @age slope of less than 10%, that is, the olive
groves that are not required to comply with adaptidowever, the sample average slope exceeds
5.2% (standard deviation of 3.033)

In order to examine the decision to adopt SCP, evisidered farmers’ socio-demographic profile,
social capital indicators, farm characteristics &mh management. These dimensions are frequently
accepted as common predictors of conservation wdtyiie adoption. Table 1 presents the descriptive
statistics of the variables used in the econometndel.

Table 1. Descriptive statistics of input variables

Variable Denomination Mean CV  Units
Dependent variables

No burning olive-desuckering debris NBODD 0.39 125 Oorl
Shredded olive-pruning debris as soil cover SOPD 0.51 099 Oorl
Cover crops under mower control CCMC 0.26 168 Oorl
Overlaps among dependent variables

NBODD * SOPD 0.30 152 Oorl
NBODD * CCMC 0.15 242 OQorl
SOPD * CCMC 0.18 213 Oorl
NBODD * SOPD * CCMC 0.13 255 Oorl
Explanatory variables

Farmer socio-demographic profile

Gender MALE 0.99 0.11 Oor1l
Age AGE 51.79 0.23 Years
Descendants CHILDREN 0.81 048 Oorl
Education level EDU_LEVEL 2.13 041 1to4
Agricultural training AGRI_TRAIN 0.44 1.13 OQor1l
Social capital indicators

Belong to a Protected Designation of Origin ORIGIN_DESIG 0.22 191 Oor1l
Belong to an Irrigation District IRRI_DISTRICT 0.33 144 OQor1l
Belong to a Farmers’ Union FARM_UNION 0.30 152 OQor1l
Farm characteristics

Number of olive grove plots FARM_NUM 7.70 0.95 1to60
Olive grove area FARM_AREA 17.88 1.60 Ha
Number of olive varieties VARIETIE_NUM 1.97 052 1to5
Plantation age OLIVE_AGE 104.67 1.05 Years
Density of plantation DENSITY 97.43 0.26 Trees/ha
Average annual output OUTPUT_AVE 5,274.14 0.36 Kg/ha
Farm profitability FARM_PROFIT 1,603.18 0.66 €/ha
Farm Management

Main-activity farmer FARMER_MAIN  0.60 080 Oor1l
Family labour force FAMILY LABO 453 138 ;\/Ih?-days labour
De(_:lares that he/she devotes more than 50% of tiharto SPEND 50 0.44 113 Oori
agriculture -

Outsources some growing tasks OUT_WORK 0.27 164 Oor1l
Technical fertilisation method TECHNI_FERTI  0.31 151 Oor1l
Set Schedule for phytosanitary treatment FIX_SHEDULE 0.34 138 Oor1l
Olive tree-trunk vibrator TRUNK VIBRA  0.27 1.64 Qorl

% The agricultural districts, known a®marcas agrariasare areas with homogeneous edaphoclimatic conditand

similar agricultural land use. In Andalusia, eaddiritt covers approximately 1,700 square kilomgtre



The variable representing the level of educatiam@leducation; 2: primary education; 3: secondary
education; 4: university education) is highly ctated with the agricultural training variable
(Cramer’s V = 0.263***) that was finally selectedrfthe model. Similarly, there is also a high degre
of collinearity (Pearson’s R = 0.908***) betweenetlproductive performance and olive grove
profitability variables. In this case, we finallgcided to include the latter in the model.

3.2. Econometric Approach

The Multivariate Probit model (MVP) uses a simu#fans equation system that models the
influence of the set of explanatory variables ocheef the different SCP. In this framework, the
decision to adopt one practice is like to be cateal to other soil conservation management deasion
In contrast to the Univariate Probit model (UVH)e tMVP model takes into account the potential
correlation among the unobserved disturbancesanattoption equations as well as the relationship
between the adoption of different SE&P The correlation between SCP indicates either
complementarity (positive correlation) or substhitity (negative correlation). Failure to capture
unobserved factors and inter-relationships amomgtamh decisions regarding different practices will
lead to bias and inefficient estimates (Kasgtial, 2009). Readers are referred to Chib and Greenber
(1998) for further discussion of this subject. Tdeneral specification of an MVP model is (Greene,
2007):

yi*m: Blm)§m+ Eimy (m= 1., M) (l
y,, =1ify. >0 and 0 otherwise (2

whereby, in our casey1,2,3 denoting the three types of SCP. In Equdtipthe assumption is that a
rational i™ farmer has a latent variable; , which captures the unobserved preferences or mtma

associated with then" choice of SCP. This latent variable is assumebet@ linear combination of
observed characteristics (see Table 1) that affecadoption o SCP, x,, as well as unobserved

characteristics captured by the stochastic erron tg, (Kassieet al, 2009). The parameter vector to

be estimated is denoted IB,. The exact measurement of response strengthdias a latent nature

and its information regarding the adoption of atipatar SCP is given by an observed dichotomous
vectory, . (2).

As the variance-covariance matrix gf in equations (1) includes potentially non-zerorefation
off the main diagonal, the , jointly follows a multivariate normal (MVN) distoution:

1 P P
(é‘il,é‘i 26 3),“' MVN| O, p,, 1 p, X
Pz Pas 1

where p, is the correlation coefficient of, and &, for j#m(3). This trivariate probit (MVP)

framework allows for increased efficiency in paraenesstimation in the case when SCP are assumed
to be related to each other. A Simulated Maximukelihood approach (SML) is used to estimate the
MVP. The probabilities that enter the log likelilthats derivatives and so on are computed using the
Geweke-Hajivassiliou-Keane (GHK) simulation methad Limdep 9.0 (Greene, 2007). The
approximation is based on averaging R draws fooartain multivariate normal distribution, for each
observation (increasing R brings a greater acctfacy

M This econometrical approach is similar to the Sagip Unrelated Regression Equations (SURE) mode the
particular feature that the dependent variablebisary.
121n the simulations we use 200 random draws.



4. Resultsand Discussion

Table 2 shows the variables that were significdter diltering for each of the SCP. In order to
determine which variables were considered indisatfr the adoption of SCP, Wald tests were
performed interactively. Furthermore, we tested tbhe emergence of possible problems of
multicollinearity using auxiliary linear regressowith the independent variables of each of theethr
equations relating to the adoption of SCP. The arere Inflation Factors (VIF < 1.2), Condition
Indices (CI < 7) and the Variance-decompositionpBrtoons (VP < 0.5) indicated no problems with
multicollinearity bias.

As can be observed in Table 2, the Wald test stg@es model is significant/\(fm:83.342***).
Hence, the inclusion of the parameters of interestlts in a statistically significant improvememt

the model fit.

Table 2. Trivariate probit model of soil consergatpractice adoption

No burning olive-
desuckering debris

Shredded olive-pruning
debris as soil cover

Cover crops under
mower control

Variable (NBODD) (SOPD) (CCMC)

B: Sk B> Sk Bs Sk
Sociodemographics
AGRI_TRAIN - - 0.522** (0.213)
CHILDREN - - 0.570** (0.283)
Farm Characteristics
FARM_AREA 0.006* (0.004) - 0.009** (0.004)
FARM_PROFIT - 0.221** (0.094) 0.448*** (0.112)
Farm Management
FARMER_MAIN - 0.356** (0.167) -
SPEND_50 - -- 0.449* (0.235)
FAMILY_LABO -0.032* (0.018) - -
TECHNI_FERTI 0.551*** (0.194) 0.404** (0.194) -
Social Capital
IRRIGA_DISTRICT 0.384** (0.190) 0.357* (0.193) -
DESIGNA_ORIGIN - - 0.756*** (0.255)
Constant -0.687*** (0.213) -0.905*** (0.281) -7 Grr* (0.382)
Wald X(4 83.342%+
Log pseudo-likelihood -380.284
Replications 200
Number of observations 232

Note: ***; **: * indicates the parameter is signifint at the 0.01, 0.05 and 0.1 level respectively.

Meanwhile, Table 3 performs a Likelihood Ratio (LRt considering three univariate probit
models in contrast to a trivariate solution. The teRt is significant k(23):52.752***), suggesting the

joint significance of the error correlations, imiply that using a MVP model is more efficient than
using an UVP model (His rejected). This result is consistent with digance of error correlation
coefficients (rho) between SCP (Table 3) supporthng econometric assumption that the choice of
SCP are not independent of each other. More spaltifi rho reflects "the correlation between the
outcomes after the influence of the included factsraccounted for" (Greene, 2007).

In this regard, a relationship of interdependenceerges from lesser to greater technical
specialisation betweedBODD andSOPDand betweelsOPDandCCMC. More specifically, there is
a relationship of sequential dependence accorditiget technical complexity of the practice. Thiwg t
positive rho coefficients are pointing to the esiste of synergies and complementarities among these



farming practiceS. Notwithstanding, it has to be pointed out tha tiorrelation coefficient £.3)

betweenNBODD andCCMC is not significant, perhaps due to the fact thatfirst practice does not
require a high degree of innovation and speciatisatunlike the second case. Therefore, we cannot
confirm the existence of a significant degree ahptementarity between these two farming practices.

Table 3. Correlation coefficients of soil conseimatpractice adoption equations
Equations P SE
No burning olive-desuckering debris

*k%k
Shredded olive-pruning debris as soil cover Pr 0.623 0.082
No burning olive-desuckering debris 0 0.150° 0.135
Cover crops under mower control 13 ' '
Shredded olive-pruning debris as soil cover Oss 0.32g 0.126

Cover crops under mower control

Likelihood ratio test (-2 [|LbJ-|LL4]]) of 0, = P13= 0= 0 (Ho); X&y = 52.752%*

Note: *** indicates the correlation is significaat the 0.01 level; ns indicates the correlatiomassignificant.

In aggregate terms, we can see how the adopti&C8fis influenced by factors related to farmers’
socio-demographic profile, social capital, physiaatl financial aspects of the olive grove as well a
how it is managed. However, it must be said thatfélttors that determine the probability of adagptin
each SCP are highly heterogeneous.

As can be observed, farmers’ socio-demographicilprohly affects the adoption &CMC. In
this sense, having agricultural training increaties likelihood of adopting this soil management
technique, as it requires a high level of speaéils, although its impact on the profitability thfe
olive grove in the short-term is not exempt of utaaty. In this sense, it is not surprising that
agricultural training is important to understandriemnmental implications and the fact that the eliv
grove will be more profitable in the long term ifamagement techniques employing plant cover to
protect the soil are adopted. Pioneer research asdRahm and Huffman (1984), Miranowski and
Shortle (1986) and Norris and Batie (1987) haveaaly highlighted the existence of a positive
relationship between the level of agricultural ilag and the decision to adopt conservation
agriculture (Bielders et al., 2003).

Likewise, if the olive grower has descendants,likedihood of adoptingCCMC increases, due to
the possibility of the olive grove passing to a rgameration. Moreover, the possibility of a generat
change-over may encourage long-term decision ma&inged at leaving children the legacy of a
productive, well managed and environmentally frignalive grove. In Spain, Calatava-Leyva et al.
(2007) found evidence of the importance of a gam@rahange-over in the adoption of SCP precisely
in the case of olive groves.

With respect to farm characteristics, surface @ean indicator of the adoption &fBODD and
CCMC. In this sense, an increase in the surface aremnddlive grove implies an increase in the
likelihood of adoption, as reported by Smit and Bers (1992), Feder and Umali (1993), Fuglie
(1999) and Calatrava-Leyva et al. (2007). In tleiss®, having a medium-sized to large olive growing
operation can encourage the search for technologioavations, which is why this factor plays an
important role in the adoption of CCMC. Similarthe more profitable an olive grove is, the greater
the probability of SCP adoption with a high levélspecialisation, such as SOPD and CCMC, as
shown by Gould et al. (1989), Saltiel et al. (19843 Calatrava-Leyva et al. (2007). The mean group
comparisons (non-parametric Mann-Whitney U tesppsut this point: in the case of SOPD, the SCP
adopter recorded a mean of €1,785/ha compared 4d &ha for non-adopters (U=5448.5**, z=-2.50).
For CCMC, the difference is even more apparent:0£2ha and €1,445/ha, respectively
(U=3541.5*** z=3.72). In the case of NBODD (€1,782 and €1,540/ha), the mean difference
between groups was not statiscally significant.

13 The existence of unobservable factors such asefafrmanagerial ability could be another potergiglanation.



Finally, regarding the variables related to farmnagement, the factors that determine the
adoption of the various SCP are once again higatgrbgeneous. In the first pladéARMER_MAIN
is positively correlated with the adoption 8OPD In contrast, the variable representing the time
devoted to agriculturéeSPEND_50is a better predictor of the adoption@EMC. Therefore, having
agriculture as their main activity or devoting eglapercentage of time to it increases the likedhof
adoption. Devoting time to managing the olive grawgplies a greater probability of accessing
information related to the sector that will infleensubsequent decision making. In Spain, Calatrava-
Leyva et al. (2007) find this aspect to be decisorehe adoption of contour ploughing.

Furthermore, family labour input in the olive grovegisters an inverse relationship with the
adoption ofNBODD, that is, the likelihood of burning olive-desudker debris increases when more
family labour is employed in the olive grove. Indétbn, these farms are more often family-run and
therefore more prone to traditional managementiigcies, including the burning of debris. In relatio
to fertilisation, we found a positive correlatioatlyeen the use of a technical fertilisation methond
SCP adoption. Other studies have highlighted hoe phor adoption of innovations is related
positively to the adoption of SCP (Rahm and Huffpied84; Nielsen et al., 1989; Caswell et al., 2001;
Calatrava-Leyva et al., 2007).

Finally, the variables that represent social capéaeal their importance in explaining the adoptio
of SCP. As can be observed in Table 3, the fadt aharmer belongs to an irrigation community
increases the likelihood of adoptindBODD andSOPD However, in the case of practices that require
a higher level of specialisation, such@SMC, belonging to the Regulating Authority of a Praéet
Designation of Origin (PDO) plays a key role in #option process. This heterogeneity could be due
to the larger size of PDOs compared to irrigatiommunities, as well as their purpose, as PDOs tend
to promote more sustainable production systemseilasless, both organisations allow farmers to
gain access to more information and share expergetiat soften their initial reluctance to innovate
The main obstacle is that the cost of the SCP lyseateeds the profits in the short term, despite
yielding long-term benefits. In this sense, marnyefrowers possibly imitate others when they adopt
sustainable practices that require an increasirgyegeof specialisation. Authors such as Cramb
(2005), Warriner and Moul (1992) and Swinton (20Bighlight the marked impact of growth in social
capital on the adoption of SCP.

5. Conclusions

As suggested by numerous studies (Feder and Ua9i3; Knowler and Bradshaw, 2007 and
Prager and Posthumus, 2010 for example), the lystreity of the factors that explain the extent to
which soil conservation practices are adopted eaattributed, among other things, to the diversity
cultural environments, the specificity of agricuilisystems (in the case of olive groves, slopag pl
an essential role), methodological approaches, etc.

The results obtained in the study support this @sghowing a positive correlation between SCP
adoption and socioeconomic variables (farmers’cadjural training and existence of descendants),
structural characteristics of the farm (size ardifability), type of farm management (time devoted
the farm and the use of a technical method oflifgation) and social capital indicators, the latieing
a key aspect of the overall adoption of soil covaon practices. However, depending on the
management difficulty of the conservation technjqliferences are detected in relation to the type
organisation the olive grower belongs to. In thesecaof complex techniques, such as the
implementation of plant cover, Protected Desigmetiof Origin are the best disseminators. In cohtras
the least technologically complex practices, sushnat burning olive-desuckering debris and
shredding olive-pruning debris, are adopted toeatgr extent by olive growers that are members of
Irrigation Communities.

Considering the positive impact of plant covers agad by weeding on the agro-ecosystem, there
is a great deal of room for improvement. As a requdlicies should aim to clarify any doubts that



olive growers may still have regarding the redurttio the profitability of the crop. In this senses
indicated in other studies (Parra et al., 2007atava and Franco-Martinez, 2011), direct inteoacti
and communication between farmers is the main mgiforce behind the adoption of technological
innovations in farming. Therefore, agricultural ip@s aimed at encouraging the implementation of
soil conservation techniques should take into actde vital role played by social capital in olive
groves in Andalusia. In this sense, from a pubtibqy perspective, information should be channelled
and human capital promoted through training by gisie framework of social capital that farmers are
a part of and that they use to interact. This etpareduces the cost of implementing policies dad a
contributes to their success, as the farmers tHeesseare part of it and, therefore, give more
credibility to sharing experiences in managingrtii@ms. This could be the reason why the impact of
other agents such as farmer unions, whose guidedireeoften top-to-bottom, have not turned outeto b
early indicators of adoption.

The transfer of the results obtained to the seatmt above all to the administration could
encourage the adoption of institutional innovatitiveg, as mentioned previously, should be chanmelle
through the framework of social capital in whichnfiers interact. This would lead to the achievement
of the post-2013 CAP goals, the social justificatal which is to bridge the gap that exists between
research and the transfer of that knowledge tagreultural sector. In this sense, the new re$earc
knowledge transfer approach of the CAP with thexttoa of the European Agency for Agricultural
Innovation, which will be carried out by the OpéngtGroups, could be a very important pillar foe th
transfer of innovations as they involve all theenested parties. Within these structures, special
importance is given to farmers, which could be & wlbringing innovations closer to the agriculiura
sector through promoting social and human capatalhighlighted by the policy implications of this
research. In this sense, the CAP post 2013 shindgssthe importance of adapting soil conservation
programmes to regional characteristics followindpan-to-top approach in order to take into account
farmers’ attitudes towards adoption.
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