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Abstract

Organic farming is increasing its share of total world food output and receiving growing support from policymakers
concerned with agricultural sustainability issues. This paper studies the characteristics of citrus farmers in the Spanish
region of Valencia that affect their probability of becoming organic farmers. A fair understanding of these character-
istics may help policymakers improve the design of agricultural policies aimed at supporting organic citrus practices.
As regards the methodology, a probit model is estimated with information from a sample of conventional and organic
citrus farmers obtained from a survey designed for a larger research project aimed at analysing Valencian citrus farm-
ing. Our main finding is that university education and agricultural professional training both increase the probability
of becoming an organic farmer. Conversely, older farmers, farmers selling their production to foreign markets and those
with larger farms and/or managing family farms are less likely to adopt organic citrus farming. The main policy im-
plication is that, in order to support organic citrus production, more attention needs to be paid to improving farmers’
technical training and education.

Additional key words: citrus farming; education and professional training; organic versus conventional production;
probit estimation; Spain.

Resumen

,Qué conduce a un citricultor a ser “organico”? Evidencia empirica a partir de la citricultura espaiiola

La agricultura organica esta aumentando su participacion en la produccién mundial de alimentos, a la vez que recibe
un apoyo creciente por parte de los gestores de la politica agraria, preocupados por la sostenibilidad de la agricultura. Este
articulo estudia las caracteristicas de los citricultores en la region espaifiola de Valencia que afectan a la probabilidad de
que se conviertan en organicos. Una correcta comprension de estas caracteristicas podria contribuir a mejorar las politicas
agrarias dirigidas a apoyar la citricultura organica. En relacion a la metodologia, se estima un modelo probit con infor-
macién de una muestra de citricultores convencionales y organicos procedente de una encuesta disefiada en el contexto
de un proyecto de investigacion mas amplio dedicado a analizar la citricultura valenciana. El principal resultado es que
la educacion universitaria y la formacion profesional agraria aumentan la probabilidad de convertirse en un agricultor
organico. Contrariamente, los agricultores de mayor edad, los agricultores que orientan parte de su produccion a los
mercados internacionales y aquéllos con explotaciones de mayor tamaio y/o que dirigen explotaciones familiares cuentan
con una menor probabilidad de adoptar la citricultura orgénica. La principal implicacion politica es que para impulsar la
citricultura orgdnica debe prestarse especial atencién a mejorar la educacion y formacion agraria de los agricultores.

Palabras clave adicionales: citricultura; educacion y formacion profesional; Espafia; estimacion probit; produccion
organica versus convencional.

Introduction

Agricultural policies in developed countries are
evolving toward the promotion of more ecologically-
friendly farming techniques. Concern for food safety
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and the spread of non-materialistic values are driving
consumers toward organic products. While mainstream
farming still relies on the intensive use of chemical
inputs for fertilization and crop protection, new alterna-
tives, like organic farming, are being developed to

This work has 1 Supplementary Table that does not appear in the printed article but does accompany the paper online.
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prevent environmental damages arising from conven-
tional agricultural practices and their negative impacts
on consumer and producer health.

Organic farming must be referred to a broader frame-
work that revolves around the concept of sustainable
agriculture, an elusive concept which means different
things to different people (Lynam & Herdt, 1989; Han-
sen, 1996; Howe, 1997; Becker, 1997; Rao & Rogers,
2006). Some authors have been inspired by the Brundt-
land Report (WCED, 1987), which points to the
ability of sustainable farming systems to indefinitely
meet demands for food and fiber at socially acceptable
economic and environmental costs (Crosson, 1999).
Others have preferred to list a set of key principles to
characterize sustainable agriculture (Pretty, 2008),
involving the integration of biological and ecological
processes into food production and minimization of the
use of non-renewable inputs.

Organic farming aims to create a sustainable agri-
cultural production system. More specifically, or-
ganic farming involves maximum reliance on self-
regulating ecological or biological processes and
renewable resources, while systematic efforts are
undertaken to reduce reliance on external inputs
(Stolze & Lampkin, 2009). Another characteristic of
organic agriculture is the willingness of farmers to
contribute to the development of a special market for
agricultural produce, able to attract premiums from
the concerned consumer.

Some researchers have analyzed the diffusion of
organic farming within a global pattern of adoption/
diffusion of innovations, treating organic farmers as
innovators or early adopters (Padel, 2001). According
to innovation theory, innovators are generally better
educated than later adopters, and have larger farms and
more social contacts outside their local community
(Rogers, 1983). In fact, organic farmers are frequently
found to be younger than their conventional counter-
parts, often share an urban background and high edu-
cational levels and are endowed with less farming
experience. The evidence is not however conclusive
concerning differences in farm size.

A number of authors have conducted empirical re-
search into farmers’ decisions to convert to organic
farming, describing in the process some characteristics
of organic farmers. In the UK organic producers were
found to be younger than conventional farmers and to
have started to work in agriculture later. They were also
prone to relying more on other farmers as primary
sources of information, in comparison to conventional

farmers. The probability of adopting organic farming
was also seen to increase if the farmer was concerned
with environmental issues, believed that organic farm-
ing alone could satisfy society’s needs for food and
fiber and the larger the size of the farm household
(Burton et al., 1999). Other studies concerning Euro-
pean countries have shown that organic farmers dis-
played a different ranking of goals with regards to other
groups of farmers, because they were the only ones to
rank sustainable and environment-friendly farming
highest (Koesling et al., 2008), and that a low uptake
of extension services and particularly a low availabil-
ity of organic farming specific advisory services were
hampering the rate of adoption of organic farming in
some cases (Kaufmann ef al., 2011). The attitude of
professional experts toward organic farming is also
important to explain the uptake of organic techniques
by farmers and it is positively influenced by a greater
acquaintance with organic farming topics and an un-
derstanding of natural resource management (Wheeler,
2008; Ingram, 2008).

For a long time, one contentious issue in relation to
adopting organic farming has been the relative role of
economic versus non-economic motivations (Padel,
2008). Some researchers have shown that non-econom-
ic concerns are important drivers of farmers’ behavior
(Rigby et al., 2001). A recent survey of fruit-growers
and vegetable producers located in the French Pro-
vence-Alpes-Cote d’Azur region (Mzoughi, 2011), has
shed light on farmers reasons for selecting alternative
crop protection methods —classified into conven-
tional, integrated and organic methods. Moral concerns
received significantly more attention from organic
farmers, who assigned less importance to economic
concerns compared to the rest of farmers.

In Spain, most research has a distinctly regional
flavor. On the basis of personal interviews, several
types of organic farmers were identified in the regions
of Catalonia and Galicia (Armesto-Lopez, 2008). When
questioned about the main advantages of adopting
organic farming, the highest percentage of replies men-
tioned ecological reasons, in the first place, and finan-
cial ones in the second place (Catalonia), and health in
the first place and financial and ecological reasons in
the second place (Galicia). Conversely, problems re-
lated to product marketing and lower profits were
mentioned as the main difficulties hampering the de-
velopment of organic farming in both regions. The
analysis of adoption of organic farming in Andalusian
olive-growing areas (Parra-Lopez et al., 2007) has
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shown the importance of interpersonal contacts within
each of the areas studied, that innovativeness is great-
er among farmers from traditional and extensive olive-
growing areas and that early adopters have similar
socioeconomic characteristics to late adopters.

Our focus in this paper is on Spanish organic citrus
farming. Organic citrus farming differs in some techni-
cal aspects from conventional citrus farming. Organic
citrus orchards use compost manure, supplemented with
other complex organic materials, and green manure
crops of rapid growth also contribute large annual
quantities of humus and nutrients. The soil incorpora-
tion of pruning remains from trees also helps to im-
prove soil quality, reduces the need for crop fertilizers
and contributes to reducing CO, emissions. Organic
citrus farming helps to maintain biodiversity through
ground cover (i.e., alfalfa and wild grasses) and by
using hedgerows and also makes better use of limited
water resources (Dominguez-Gento, 2008; Porcuna
etal., 2010).

Organic citrus farming still represents a small pro-
portion of total farmland devoted to citrus production
in the region of Valencia (MARM, 2010), which is the
main area of citrus production in Spain. Some reasons
explain the slow diffusion of organic citrus farming,
namely, the difficulties to isolate small organic citrus
farms from intensive plantations, the region’s long
history of intensive production, the lack of appropriate
distribution channels for organic produce in the do-

mestic market and the scarcity of available subsidies
to compensate for the higher costs incurred by or-
ganic production (Peris & Julid, 2006). The costliest
items in citrus farming are always variable inputs (i.e.,
irrigation water, fertilizers, and labor), and variable
costs per hectare are higher in organic farms. Organic
manure is more expensive and difficult to obtain than
chemical fertilizers and must be used in greater quan-
tities to meet the requirements of adult plantations,
and organic orchards are also substantially more labor-
demanding than conventional ones. Finally, yields are
lower than in conventional production, thus increasing
cost per kilogram and raising the differential break-
even point of organic farming (Peris et al., 2005; Peris
& Julia, 2006; Dominguez-Gento, 2007), but market
prices are considerably higher than for conventional
produce. Features differentiating organic from con-
ventional citrus farming in Valencia are presented in
Table 1, where averages have been computed using
the sample of farmers which is described in the next
Section.

The aim of this paper is to determine the particular
characteristics that differentiate organic citrus farmers
in Spain from conventional ones, and also to enquire
about the motivations that inspire those farmers that
have become organic growers. In doing so a probit
regression model is estimated to ascertain the main
determinants of the adoption of an organic versus a
conventional farming system.

Table 1. Some characteristics of Valencian citrus farms: organic versus conventional

Mean Stal}dz}rd Maximum Median Minimum
deviation
Organic
Labor intensity (hours of labor ha™) 203.9 154.2 1,026.7 160.4 28.5
Average yield (kg ha™)
Oranges 19,175 11,665 69,000 17,640 1,700
Mandarin oranges 15,668 9,433 40,875 14,288 960
Average price (€ kg™)
Oranges 0.32 0.18 1.0 0.30 0.05
Mandarin oranges 0.40 0.22 1.2 0.34 0.07
Average income (€ ha™) 5,720 4,705 28,800 4,618 153
Conventional
Labor intensity (hours of labor ha™) 162.8 116.9 745.2 134.13 17.7
Average yield (kg ha™)
Oranges 33,805 10,248 60,000 34,944 6,000
Mandarin oranges 32,405 11,193 72,000 32,470 5,948
Average price (€ kg™)
Oranges 0.16 0.07 0.37 0.16 0.05
Mandarin oranges 0.24 0.12 0.75 0.21 0.07
Average income (€ ha™) 6,820 4916 42,750 5,937 756
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Table 2. Sample description: continuous variables
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Mean Stal.ldé.ll‘d Minimum Median Maximum
deviation

All farms

Age (years) 50.6 13.0 20 50 87

Farm size (ha) 2.79 5.29 0.10 1.29 62.17
Organic

Age (years) 479 12.7 20 47 76

Farm size (ha) 2.28 3.33 0.10 1.25 27.4
Conventional

Age (years) 53.5 12.6 23 53 87

Farm size (ha) 3.35 6.81 0.13 1.49 62.1

Material and methods

The information used in this research comes from a
survey designed for a larger research project aimed at
analysing both the economic and environmental perform-
ance of conventional and organic citrus farming in the
Spanish region of Valencia. Valencian organic citrus
farmers must be registered with the ‘Comité de Agricul-
tura Ecologica de la Comunidad Valenciana’ (CAECV)
of the Department of Agriculture of the Valencian gov-
ernment as a condition to obtain a certificate for eco-
logical producers, which enables them to sell their
production with the label of ecological citrus production.
In 2009, a total of 203 organic citrus farmers were reg-
istered with the CAECV and are assumed to constitute
the entire population of organic citrus farmers in the
region of Valencia. All organic citrus farmers registered
by this census were contacted and 153 of them agreed
to answer the questionnaire. After removing some outli-
ers and observations with missing data, the sample was
made up of 125 farms, which represent 61% of the
population of organic citrus farms.

Furthermore, a control group of two hundred conven-
tional citrus farmers was randomly selected by quota
sampling citrus farmers’ population by citrus farming
area; 129 of them answered and 113 remained in the
sample after eliminating outliers and observations lack-
ing relevant data. Tables 2 and 3 describe the variables
used in this research to explain the decision to become
an organic citrus farmer and present some descriptive
statistics for both organic and conventional citrus farmers.

The age variable indicates the age of the manager,
which ranges from 20 to 87 years old, with an average
age of 50.6 years; aside from the under-30s and over-
80s, which is the case of only 10 farmers in total, the
distribution is relatively evenly spread. Farm size is a
variable that measures the size of the farm and which
averages 2.79 ha. The variable gender is a qualitative
variable that takes a value of 1 if farms are managed
by a man and 0 if the manager is female. University
education and professional training in agriculture are
both qualitative variables signalling managers who
have completed university studies or have vocational
training in agriculture, respectively. As can be seen,

Table 3. Sample description: categorical variables (frequency of positive outcomes, %)

All farms Organic Conventional

Organic (1 = organic; 0 = conventional) 52.5 — —

Gender (1 = male; 0 = female) 93.3 93.6 92.9
University education (1 = yes; 0 = no) 31.9 43.2 19.5
Professional training in agriculture (1 = yes; 0 = no) 4.6 7.2 1.8
Family farm (1 = yes; 0 =no) 91.6 88.8 94.7
Export to foreign markets (1 = yes; 0 = no) 84.5 75.2 94.7
Union membership (1 = yes; 0 = no) 42.4 38.4 46.9
Producers association membership (1 = yes; 0 = no) 29.8 30.4 29.2
Commercialization association membership (1 = yes; 0 = no) 65.1 64.0 66.4
Off-farm work (1 = yes; 0 = no) 81.9 83.2 80.5
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almost 32 out of every 100 farmers in the sample have
university studies, whereas only 4.6% have profes-
sional training in agriculture. Family farm is a dummy
variable identifying farms which are family businesses,
as opposed to cooperatives and other legal forms for
citrus farms. One distinguishing feature of citrus farm-
ing in Valencia is that farms are mostly family-run
(91.6% of the sample). A total of 84.5% of farmers in
the sample sell part of their production of citrus pro-
duce to international markets, as shown by the average
of the qualitative variable export to foreign markets.

Union membership, producers association member-
ship and commercialization association membership are
three categorical variables that identify managers who
are members of the Unid de Llauradors i Ramaders,
AVA-ASAJA or other farmers’ unions in the Valencian
region (42.4% of farmers in the sample), members of an
association of producers (29.8%) or members of a com-
mercialization association (65.1%), respectively. Fi-
nally, off-farm work is a dummy that takes a value of 1
for farms in which citrus farming is not the only working
activity of their managers; the average of this variable
in the sample stands at 0.819, showing the great impor-
tance of part-time farming in the Valencian citrus farm-
ing sector (Picazo-Tadeo & Reig-Martinez, 2005; 2006).

Beyond the averages commented on in previous
paragraphs, differences between organic and conven-
tional citrus farms for some variables are important.
While organic farmers are, on average, 48 years old,
the average age of conventional farmers rises to 53
years. Organic farms are also smaller in size on average
(2.28 ha) than conventional farms (3.35 ha). Moreover,
43.2% of organic farmers in the sample have attained
university studies, while only 19.5% of conventional
farmers have attained this level of education; likewise,
7.2% of organic citrus farmers have professional train-
ing in agriculture compared to only 1.8% of conven-
tional farmers. Furthermore, the share of family farms
as well as farms that export to foreign markets is lower
in the group of organic farmers.

In order to investigate the determinants of the deci-
sion of a citrus farmer to go organic, in this paper we
use a standard probit regression model (probit analysis
was initiated by Bliss, 1934a,b; see Cameron & Trive-
di, 2010 for an overview). The result of the decision to
convert to organic farming is represented by the ob-
served binary variable Organic, which takes a value of
1 if the farmer uses organic citrus farming techniques
and 0 if he/she uses conventional production technolo-
gies. The probit model can be motivated as a latent

variable model. Let us therefore assume that behind
our observed variable there is a latent unobservable
variable, namely Organic®, so that Organic = 1 if Or-
ganic™> 0 and Organic = 0 if Organic®<0. Formally:

Organic = [1 if Organic™ > 0 }

0 if Organic* <0 [1]

Introducing a set of independent variables, namely
X organic to €xplain our latent variable, allows us to define
the equation that describes the probability of experienc-
ing the selecting event, namely Probit (Organic =1 |
Xorganic) = 00X organic> O being a vector of unknown regres-
sion parameters. Considering the variables used in this
research to explain the decision to become an organic
citrus farmer, this equation can be linearly stated as:

Organic* = 0, + o, Gender + 0, Age + 05 Farm
size + o, University education +
+ a5 Professional training in
agriculture + o Family farm +
+ o, Export to foreign markets + 2]
+ o Union membership +
+ oy Producers association
membership + o, Commercialization
association membership +
+ 0y Offfarm work + Mo

where Moeumic 1S @ Zero-mean unit-variance normal ran-
dom variable.

Results

Let us start by expounding the reasons that Valencian
citrus farmers claim to be the most important when they
decide to change from conventional to organic citrus farm-
ing. The organic citrus farmers interviewed in our survey
were asked about whether or not a set of motivations had
influenced their decision to adopt organic practices for
citrus farming. Organic farmers were also asked about
their opinion concerning certain factors that might make
it difficult to adopt organic citrus farming technologies.
Figures 1 and 2 show the results, which display the fre-
quency with which each motivation or factor appeared in
the responses of the citrus farmers interviewed.

Regarding the motivations that citrus farmers manifest
as the main forces that have driven their decision to go
organic, environmental concerns (85.6%), concern about
future generations (84.8%), interest in producing high
quality products (84.8%) as well as reducing the depen-
dence on agrochemical products (81.6%) are of outstand-
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Environmental concerns

Concerns about future generations

Production of citrus of higher quality

Reducing the dependence from agrochemicals
Concerns about wild animals and cattle
Concerns about the health of consumers

Own valuation of citrus farming

Greater income (excluding subsidies)
Concerns about own future health

Friendship with other organic producers
Society valuation of organic citrus farming
Informative campaigns or courses on organic farming
Consumers demand of organic citrus

Own problems of health

Agri-environmental subsidies

85.6
84.8
84.8
81.6
68.8
68.0
56.8
52.8
45.6
40.8
32.0
26.4
25.6
216

0 10

12.0

20 30 40 5 60 70 80 90 100

Figure 1. Factors driving the decision to become an organic citrus farmer (frequency of responses in %).

ing importance. Other motivations highlighted by more
than half of the farmers interviewed include concerns
about wild animals and cattle (68.8%) and health (68%),
in addition to the dignity and self-esteem that being an
organic farmer provides (56.8%) and the greater income
generated by organic citrus farming (52.8%). Further-
more, and regarding the main obstacles that make or-
ganic farming difficult, respondents cited a lack of ad-
visory services about organic farming (28.8%), a lack
of technical information (24.8%), as well as a lack of
information about the commercialization channels for
organic farming products (25.6%).

Lack of advisory services

Lack of information on commercialization channels
Lack of technical information

Problems related to fertilization

Lack of skills to manage organic farming

Problems related to plant health

Narrowness of markets for organic citrus

Other technical problems

Technical problems with irrigation systems

Low profitability of organic farming

Others

According to these results, environmental and social
concerns figure more prominently than purely eco-
nomic concerns as drivers of farmers’ decisions to
adopt organic citrus farming. Not only environmental
concerns are directly mentioned as the top motivation.
Indeed, other issues linked to environmental protection
also rank high in farmers’ answers, such as the concern
for future generations —a typical intergenerational
sustainability issue—, reducing dependence on agro-
chemicals or protecting wild animals —a biodiversity
issue. Economic concerns are clearly relevant, but not
as much as environmental issues.

4.8

0

10 15 20 25 30 35 40

Figure 2. Obstacles to the practice of organic citrus farming (frequency of responses in %).
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Table 4. Determinants of citrus production system:

organic versus conventional

Variable Estlmateda p-value Marginal effect®
parameter

Gender —-0.0145 0.968 —
Age -0.0132" 0.080 —0.0052
Farm size -0.0462™ 0.050 -0.0184
University education 0.5923™ 0.005 0.2288
Professional training in agriculture 1.1137" 0.016 0.3612
Family farm -0.8226™ 0.021 —0.2929
Export to foreign markets —0.9444™ 0.001 -0.3360
Union membership —0.2627 0.150 —
Producers association membership —0.0621 0.758 —
Commercialization association membership 0.0111 0.953 —
Off-farm work -0.0167 0.942 —
Constant 2.3547 0.001 —
Log likelihood —138.46
LR test (%?)° 52.40 (0.000)
Pseudo R’ 0.159
Observations 238
Hits 73.1%

" Significant at 10%, " significant at 5% and " significant at 1%. " The marginal effects are only presented for
statistically significant variables. ¢ Probability of non-significance of the model in brackets.

Let us now expound the results from our probit esti-
mation regarding the determinants of the decision to
become an organic citrus farmer. Eq. [2] has been esti-
mated by maximum-likelihood using our sample of 238
Spanish citrus farmers and Stata 12 software (see Cam-
eron & Trivedi, 2010, for details on the estimation pro-
cedure). The results for the parameters of interest are
displayed in Table 4. The sign of the estimated param-
eters of each significant explanatory variable records its
effect, either positive or negative, on the likelihood of
using organic citrus farming practices, respectively. Ad-
ditionally, the magnitude of this effect is quantified by
the marginal effect, which is only reported for variables
which are statistically significant.'

The equation of the determinants of the decision to
adopt organic production techniques is globally signifi-
cant at the standard confidence levels, according to the
results from the LR test. The pseudo-R’is not particu-
larly high, although this is a common result in studies
based on the estimation of probit models. The percentage
of correct answers provided by the model stands around
73%; however, as shown by the classification of obser-
vations in Table 5, it is a little higher for conventional
farmers (77.9%) than for organic farmers (68.8%). Fur-
thermore, we have performed a Kappa test in order to

assess the degree of agreement between observed or-
ganic or conventional farms and the classification from
our probit model; the Kappa-statistic is 0.464 (p-value
0.000), which according to the scale proposed by Landis
& Koch (1977, p. 165) indicates a moderate agreement.
As regards the variables of interest in the model, we
find that both university education and having profes-
sional training in agriculture boost the probability of
being an organic citrus farmer; in both cases the relation-
ship is statistically significant at standard confidence
levels. Furthermore, having university studies and pro-
fessional training in agriculture increases the probabil-
ity of using organic technologies by 22.8% and 36.1%,
respectively, as shown by the corresponding marginal
effects displayed in the last column of Table 4.
Conversely, older farmers, farmers with larger farms,
family farms and farmers that sell part of their produc-
tion to foreign markets are less likely to adopt organic
citrus farming techniques; in all cases the effect is sta-
tistically significant at standard confidence levels. Con-
cerning the marginal effects of these variables, one more
year as regards the age of the farmer reduces the prob-
ability of being an organic farmer by 0.5%; similarly,
being a family farm and devoting part of citrus produc-
tion to export reduces the probability of farmers being

! We have also estimated our probit model excluding the variables that are non-significant in Table 4. The results are shown in the

Suppl Table 1 (pdf) and make no difference.
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Table 5. Determinants of citrus production system: Probit
prediction power

Observed
Classified
Organic (1) Conventional (0) Total
Organic (1) 86 25 111
Conventional (0) 39 88 127
Total 125 113 238
Hits 68.8% 77.9%

organic by 29.2% and 33.6%, respectively. The relation-
ship between age and organic farming is perhaps influ-
enced by older farmers being less aware of environmen-
tal issues; according to the estimated marginal effect for
the age variable, the pass of one generation (30 years)
would increase the probability of being an organic citrus
farmer by around 15%. In addition, the fact that farmers
that set aside part of their production for export markets
are less likely to become organic might be influenced
by international commercialization channels for or-
ganic citrus being less developed, due to organic citrus
produce being mostly sold in local markets.

Neither union membership nor belonging to an as-
sociation of either production or commercialization of
citrus produce influence the decision of farmers to go
organic in a statistically significant way. Taking these
results together with the consideration on behalf of
organic farmers of a lack of information (i.e., concern-
ing technology and commercialization channels) as the
most relevant factor hindering the adoption of organic
farming, might well suggest that these associations are
not performing the task of providing their associates
with technical advice on organic citrus farming accord-
ingly. Finally, being a part-time farmer does not seem
to influence the decision to adopt organic techniques
in a statistically significant way either.

Discussion

All around the world organic food is increasing its
share of total food output and receiving the support of
policymakers concerned with agricultural sustainabil-
ity issues. But in the case of citrus growing, one of
Spain’s primary agricultural exports, organic farming
has only been adopted by a small minority of citrus
growers to date. This is particularly the case in the
region of Valencia, which usually represents three
quarters of Spain’s citrus exports and more than 60%
of citrus production. A fair understanding of the drivers

behind conversion to organic growing seems highly
pertinent in order to increase the rate of adoption by
conventional farmers. In this research we have tried to
ascertain the factors behind the decisions to grow or-
ganic citrus fruit. Furthermore, conventional probit
model estimation has been used to investigate the
farmer characteristics that influence the probability of
becoming an organic grower. Concerning the data, we
use information from a survey of 125 organic citrus
farmers in the region of Valencia, which represent 61%
of the population of organic farmers, in addition to a
control group of 113 conventional citrus farmers.

Organic farmers were asked to respond to specific
questions regarding their motivations to go organic and,
also, the main factors hindering the diffusion of or-
ganic citrus growing. Concerning the motivations driv-
ing the decision to become organic, their answers
showed that environmental concerns, concern for the
wellbeing of future generations, interest in producing
high quality products and a willingness to reduce de-
pendence on agrochemical products figure promi-
nently as issues of outstanding importance. Converse-
ly, pecuniary motivations play a less important role. It
is interesting to note that only 12% of the organic pro-
ducers interviewed mentioned agri-environmental
subsidies as a driver of their decision to go organic,
while 85% mentioned environmental concerns. This
high profile of non-materialistic values is in accordance
with the incipient nature of the adoption process of
organic techniques of citrus growing in the region, as
is frequently found in the literature focused on the
characteristics of early and late adoption (Padel, 2001,
2008; Lapple & Van Rensburg, 2011).

As regards the factors that discourage the adoption
of organic citrus farming techniques, the highest fre-
quency of responses correspond to a lack of advisory
services, a lack of information on commercialization
channels, a lack of technical information, problems
related to fertilization and a lack of skills to manage
organic farming. These results indicate the critical role
of enhancing farmers’ technical knowledge and educa-
tion and providing agricultural advisory services in
order to reduce the risk implicit in shifting to organic
production for conventional farmers. With regards to
the lack of commercialization channels, this has also
been cited by other researchers as one of the explana-
tions for the limited expansion of organic citrus farm-
ing in the region of Valencia (Peris et al., 2005), along
with high production costs and insufficient information
for consumers.
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Regarding our results from the probit regression, we
find that university education and agricultural profes-
sional training both significantly boost the probability
of becoming an organic farmer. In addition, older farm-
ers, farmers with larger farms and/or managing family
farms and farmers that sell part of their production to
foreign markets are less likely to adopt organic citrus
farming techniques. Other variables, such as being mem-
bers of associations for production or commercialization
purposes, farmers’ union membership and part-time
farming do not appear to influence the likelihood of
becoming an organic citrus farmer in a statistically sig-
nificant way.

We may conclude, on the one hand, that the analy-
sis of citrus farmers’ opinions avail the position of
those researchers who have stressed the role of indi-
vidual ethics and social motivations when explaining
changes in farmers’ behavior and the preeminence
granted to environmental concerns and the production
of high quality produce. On the other hand, low prof-
itability or the prospect of poor demand are not, from
the point of view of farmers, the main obstacles pre-
venting producers from making the change to organic
techniques. Instead, a lack of information and under-
performing advisory services play an important role.
In some way it is an encouraging finding, because it
points to shortcomings that can be solved by proper
policy measures: successful agricultural extension
should play an important role in helping to bridge the
gap between conventional practices and new tech-
nologies. This role is particularly critical in the initial
stages of the adoption process, when early adopters
are still a minority, as is the case with citrus farmers
in the region of Valencia.

Also, another important conclusion from our
analysis is the key role that education and profes-
sional training play when it comes to explaining or-
ganic citrus farming. In our opinion, this result leads
to an important implication for policymakers, which
is the relevance of strategies based on a learning per-
spective as a powerful instrument capable of encour-
aging the adoption of organic citrus farming tech-
niques. Initiatives linked to management programs
aimed at enhancing farmers’ knowledge of organic
technologies and managerial abilities would be po-
tentially useful in this sense, as well as information
programs aimed at increasing farmers’ environmental
awareness. Furthermore, our findings as regards the
importance of education and professional training
programs to boost organic farming are in line with

those obtained by other recent studies, which also
highlight the importance of education to improve
aspects such as ecological-economic efficiency or
technical performance in several Spanish agricultural
systems (Picazo-Tadeo et al., 2011, 2012; Gémez-
Limoén et al., 2012).

Finally, and also concerning the policy implications
of our findings, we believe our results could help to
improve policy design concerning support for organic
citrus farming. In this sense, providing subsidies should
not be considered the most efficient instrument to in-
crease the adoption of the organic model of production.
Instead, and besides correcting the structural problems
of citrus farming in the region of Valencia (too small
farms and a lack of full-time professional farmers,
among others), a new approach must pay more attention
to increasing technical training and education concern-
ing organic farming and to provide expertise to reduce
the risk of adoption. The attitudes of agricultural profes-
sionals (i.e., extension officers, private consultants or
researchers) may also play a very important role in help-
ing to increase the acceptance of organic and other ag-
ricultural innovations by farmers. According to interna-
tional experience, a greater acquaintance with organic
farming topics and an understanding of natural resource
management will positively influence the attitude of
professional experts towards organic farming, making a
substantial contribution to the adoption of organic tech-
niques by farmers.
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