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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 characteristics 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 of a sample
of conventional and organic citrus farmers obtained from a survey specifically designed for the
purpose of this research. Our main finding is that university education and agricultural profes-
sional training both increase the probability of becoming an organic farmer. Conversely, older
farmers, farmers selling their production to foreign markets and those with farms of greater size
and/or managing family farms are less likely to adopt organic citrus farming. The main policy
implication is that, in order to support organic citrus production, more attention needs to be paid
to improve farmers’ technical training and education concerning organic farming.

ADDITIONAL KEeEYWORDS: Citrus farming; organic versus conventional production; probit
estimation; education and professional training; Spain.

JEL cLASSIFICATION: C25; Q01; Q12; Q57.

1. Introduction

Agricultural policies in developed countries are evolving in the direction of promoting more
ecologically-friendly farming techniques. Concern for food safety and the spread of non-
materialistic values are driving consumers towards organic products. While mainstream
farming still relies on the intensive use of chemical inputs for fertilization and crop protec-
tion, new alternatives are being developed to prevent environmental damages arising from
conventional agricultural practices and their negative impacts on consumer and producer
health. The European Union has established that environmental protection requirements
‘must be integrated into the definition and implementation of the Union’s policies and activi-
ties, in particular with a view to promoting sustainable development’. (Treaty on the Func-
tioning of the European Union, article 11). At the same time, European rural development
policy (Council Regulation 1698/2005) aims to encourage farmers to serve society’s goals

by introducing or continuing to apply agricultural production methods deemed compatible



with the protection and improvement of the environment. Also, recent reforms of the Com-
mon Agricultural Policy have shifted policy emphasis from price support to market-
orientation and the supply of quality products, which is likely to stimulate the development

of a market in organic produce.

Spanish agriculture has not remained untouched by these changes. Nevertheless, citrus
fruit, one of the country’s most valuable crops, both in terms of monetary value of produc-
tion and exports, still remains massively focused on conventional techniques. Going organic
may be a positive step, not only in terms of enhancing agricultural sustainability, but also in
order to use price premiums to overcome the disadvantages of working with higher produc-
tion costs than those of other competitors, in particular in the Southern Mediterranean basin.
Efficient policies to favor the transition to organic agriculture require a fair understanding of
the elements that characterize organic farmers and distinguish them from conventional farm-
ers specializing in the same crop or livestock. Moreover, a better knowledge of farmers’ mo-
tivations is important, because the reasons behind farmers adopting ecologically-friendly
practices are not always well understood. Economic concerns play an important role, but

farmers’ behavior may also change for moral reasons or social concerns.

The aim of this paper is to give new insight into the characteristics of organic citrus farm-
ers in Spain with regards to conventional ones, and also to enquire about the motivations that
inspire those farmers that have become organic growers. A survey of citrus growers in the
Eastern Spanish region of Valencia has been undertaken by the authors to meet the specific
needs of this research, obtaining a balanced sample of both conventional and organic farm-
ers. Then, a conventional probit regression model is estimated to ascertain the main determi-
nants of the adoption of an organic versus a conventional farming system. In our view, the
results will help professional organizations and policymakers better understand the driving
forces behind the expansion of organic agriculture in the citrus growing sector and help poli-
cymakers design better strategies to promote sustainable agriculture.

Following this Introduction, Section 2 discusses the concept of sustainable agriculture in
connection with organic farming and reviews the literature on the diffusion of organic agri-
culture. Section 3 describes the technical aspects of citrus farming in the region of Valencia.
Section 4 describes the data and explains the methodology. Section 5 presents the results and
highlights some policy implications, while a final Section summarizes and concludes.



2. Sustainable agriculture and organic farming

Organic farming must be necessarily referred to a broader and relatively abstract framework
that revolves around the concept of sustainable agriculture. But sustainable agriculture
means different things to different people, including farmers and professional agriculturalist
experts (Lynam and Herdt, 1989, Hansen, 1996, Becker, 1997, Rao and Rogers, 2006). On
the one hand, one interpretation of sustainable agriculture focuses on technological issues, is
prone to emphasize the convenience of adopting techniques that reduce reliance on non-
renewable or environmentally harmful inputs, and pays special attention to the particular
characteristics of the settings where farming takes place. On the other hand, sustainability is
more concerned with those aspects that go beyond specific agricultural systems, and stresses
the shortcomings of simple productivity criteria when judging the social value of farming,
the importance of externalities —both positive and negative— that arise from crop cultivation

and rearing livestock, and inter and intra-generational issues.

A hierarchical view of agriculture may embrace both interpretations, as appropriate to dif-
ferent levels of analysis, because sustainability must reflect the relevance of agronomic con-
straints at field level, microeconomic constraints at farm level, ecological considerations at
watershed or landscape level and adopt a macroeconomic approach when dealing with topics
at national or international level (i.e., food security). As the analysis progresses towards the
top of the hierarchy, additional degrees of freedom are obtained in the achievement of sus-
tainability (Howe, 1997). Thus, agricultural systems defined at a higher level (i.e., agricul-
tural region versus individual farm) are more resilient, because they have a greater probabil-

ity of survival when production conditions worsen.

Some authors have adopted definitions of a sustainable agricultural system inspired by the
Brundtland Report (WCED, 1987), which points to its ability 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), namely: i) integrate biological and ecological processes (i.e., nitrogen fixation
and soil regeneration) into food production processes; ii) minimize the use of non-renewable
inputs that cause harm to the environment or that involve health risks for farmers and con-
sumers; iii) make productive use of the knowledge and skills of farmers, substituting costly
external inputs with human capital and iv) make productive use of people’s collective capac-

ities to work together towards solving common agricultural and natural resource problems.



In connection with these basic principles, some practical consequences also arise: tech-
nologies and practices must be locally adapted and fitted into place, which implies that there
are likely many pathways towards agricultural sustainability. Accordingly, it is wrong to
assume that agricultural sustainability always implies extensification, in the sense of using
more land to produce the same amount of food. Actually, it is a matter of changing some
factors of production for others (e.g., chemical fertilizers to nitrogen-fixing legumes) and
making the best use of natural, social and human capital assets and technologies, with the
meaning of a type of intensification that is sustainable because it minimizes or eliminates

harm to the environment (Pretty, 2008).

Unsustainable agricultural practices may disrupt the ability of ecosystems to provide
goods and services. There is currently a wide recognition that society receives many bene-
fits, grouped under the name of ecosystem services, from both natural and managed ecosys-
tems (i.e., agricultural systems). Forest land cover can minimize flooding by slowing rain
flows and store atmospheric carbon dioxide. Mangrove ecosystems play an important role in
storm protection on tropical coastlines. Wetlands are important in the protection of biodiver-
sity and in the water cycle, filtering and purifying surface waters and allowing aquifers to
recharge. Furthermore, agricultural systems not only provide food, fiber and fuel, but also a
range of non-market services: farmers are the main managers of terrestrial usable lands and
are well placed to provide or deny ecosystem services to the rest of society. Positive contri-
butions include the supply of all three major categories of ecosystem services (i.e., provi-
sioning, regulating and cultural services), with pollination, agronomic management leading
to the maintenance of soil fertility, the retention of soil carbon, and keeping alive the cultural
heritage of rural lifestyles, as well known examples (Swinton et al., 2007, Zhang et al.,
2007).

On the negative side, it is also true that some agricultural practices can reduce the ability
of ecosystems to provide goods and services. Intensive use of fertilizers can increase nutri-
ents and toxins in groundwater and surface waters and pesticides may lead to increases in
pest outbreaks by leading certain species to develop genetic resistance to specific pesticide
compounds. Pesticides can also seriously damage human health. Competition for water may
lead to crop irrigation causing the disappearance of natural wetlands. And high-density ani-
mal production can increase the emergence of new, often antibiotic-resistant diseases and
contribute to the pollution of air, groundwater, and surface water because of the massive

presence of animal wastes. In addition, the use of heavy machinery to prepare land, com-



bined with the absence of plant cover during the rainy season cause erosion on steep slopes
and the loss of fertile soil (Tilman et al., 2002). The external costs and benefits of modern
agriculture raise important policy issues concerning public support to farmers for the multi-
ple public benefits they provide, as agriculture is deemed as inherently multifunctional, and
also concerning the most efficient ways to encourage the right behavioral changes with re-
gards to negative externalities (Pretty et al. 2001).

Agricultural sustainability must face a double challenge: correcting negative impacts on
the environment and making sure that enough food is available to cover the growing needs
of a more populated and affluent planet. FAO (2010) has estimated that the total number of
undernourished people in the world amounted to 1023 million in 2009, a figure that would
fall to 925 million in 2010. This means that there is still a very large number of people who
suffer from hunger and in many countries child mortality rates reflect a poor diet. This situa-
tion is more a consequence of the unequal distribution of worldwide purchasing power than
of the inadequacy of global food production, but there are growing concerns with regards to
the ability to maintain past trends in worldwide agricultural productivity. A slowdown in
rates of yield growth for maize, rice, wheat and soybean crops has been experienced in 1990-
2007 in comparison with 1961 to 1990 and global land productivity has also grown at a
slower pace over the same period (Alston et al., 2009). But a possible increase in the food
supply is not enough to combat hunger and poverty. Poor farmers in developing countries
need to gain access to low-cost technologies that would not only allow them to increase local
farm output and raise their income, but also to make the best use of their land, water and
other natural assets without degrading them. Some novel initiatives have emerged since the
1990s and their assessment has shown that it is possible to increase food crop productivity
while at the same time increasing water use efficiency and carbon sequestration and reducing
pesticide use. A variety of resource-conserving technologies and practices, like integrated
pest management, conservation tillage, aquaculture or livestock integration in farming sys-
tems, have been tried in projects undertaken in 57 developing countries with good results
(Pretty et al., 2006).

Organic farming may be described as the type of farming whose main aim is to create a
sustainable agricultural production system. Sustainability is used here in the broadest sense
of the term, including environmental, economic and social aspects. More specifically, organ-
ic farming involves maximum reliance on self-regulating ecological or biological processes

and renewable resources, while systematic efforts are undertaken to reduce reliance on ex-



ternal inputs, whether chemical or organic." Another characteristic of organic agriculture, in
practice, is the willingness of farmers and other operators to contribute to the development of
a special market for agricultural produce, able to attract premiums from the concerned con-
sumer. Financial rewards are thus regarded as an integral part of the motivations behind or-
ganic farming. Organic farming has been gaining strength over the last few decades. Current
estimates indicate there are 1.8 million organic farmers around the world, with the organic
farming movement present in 160 countries, 24 of which devote more than 5% of their farm-
land to organic farming (IFOAM, 2011).

This new vision of farming gained momentum in Europe when governments began to
provide support. The European Union addressed organic farming for the first time compre-
hensively through Council Regulation (EC) 2092/1991. Council Regulation (EC) 834/2007
established the legal framework for the production, distribution and labeling of organic pro-
duce. Later on, Commission Regulation (EC) 889/2008 laid down detailed rules for the im-
plementation of the norms previously established for the production, distribution and control
of farm organic production. Other specific and complementary European legislation exists to
deal with specific topics related to organic farming (i.e. imports of organic products from
third countries). National and regional legislation (in the Spanish case) has followed suit in
order to create a framework to monitor and certify the operations of organic farmers, food

manufacturers and traders.

Organic farming can be summarized as ‘an approach to agriculture that emphasizes envi-
ronmental protection, animal welfare, food quality and health, sustainable resource use and
social justice objectives, and which utilizes the market to help support these objectives and
compensate for the internalization of externalities’ (Stolze and Lampkin, 2009, p. 237). The
aim is to strike a balance between delivering societal benefits through organic land manage-
ment and responding to specific consumer demands in the organic marketplace. Public poli-
cy towards organic farming may establish incentives that reward the supply of public goods
by organic farmers, while price premiums may compensate for the supply of specific attrib-

utes of organic produce that are particularly appreciated by consumers.

Ecological or organic farming has been deemed defective in connection with its ability to
satisfy rising global food needs. The more relevant criticisms leveled at organic farming with

! Terminology changes from country to country. Here we follow the more common use in Anglo-Saxon coun-
tries of ‘organic agriculture’, although in some places the terms “‘ecological’ or ‘biological’ are preferred.



regards to this topic have to do with the assumed lower yields of organic versus conventional
farming, and also the lack of enough organically acceptable fertilizers in the face of growing
food demand. Both assumptions would involve organic farm systems using more land to
produce food than conventional systems, thus offsetting other environmental advantages of
adopting organic farming techniques. However, the yield superiority of conventional farming
appears to be true only in the developed world —and by small margins—, while in most poor
countries the transition from low-intensity traditional methods of farming to organic farming
would substantially raise average yields. Moreover, the use of green manure and rotation
methods could contribute to nitrogen fixation in such a way that no additional land area
would be required to obtain enough biologically available nitrogen to replace the current use

of synthetic fertilizers (Badgley et al., 2007).

2.1. The diffusion of organic farming and the characteristics of adopters

Some researchers have analysed the diffusion of organic farming within a global pattern of
adoption/diffusion of innovations, considering it as a particular type of innovation. Organic
farming has been conceptualized as an attempt to create a sustainable agricultural production
system —reflecting a reliance on self-regulating biological processes and renewable process-
es— and organic farmers have been treated as innovators or early adopters. According to in-
novation theory, innovators are generally better educated than later adopters, have larger-
sized farms and have 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 educational levels and are endowed with
less farming experience. And the evidence is not conclusive concerning differences in farm
size. On the basis of the general adoption/diffusion model of agricultural innovations, the
differences between the first organic and conventional farmers can be interpreted as differ-
ences between innovators and later adopters. In this light, the fact that people converting
more recently to organic farming display some motivations and characteristics that are not
the same as those displayed by the pioneers of the organic movement cannot be seen as a
shortcoming of those currently converting. Instead, it is a typical feature of any diffusion

process, with late adopters behaving differently to innovators (Padel, 2001).

A number of authors have conducted empirical research into farmers’ decisions to convert
to organic farming in a variety of contexts, describing in the process some characteristics of

organic farmers. In the United Kingdom, using a sample of 237 horticultural producers, or-



ganic producers were found to be younger than conventional farmers and to have started to
work in agriculture later. They were also prone to rely 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 female, concerned with envi-
ronmental issues, was a member of a countryside or environmental organization, tried to
maximize the proportion of own-consumption of farm produce, 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). A cross-sectional survey of farmers in 2003 in Norway not-
ed that organic farmers had three years less farming experience than average conventional
farmers and more agricultural education. They were also more likely to have university or
college education. As a group, organic farmers displayed 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. In second and third place they ranked producing high
quality foods and reliable and stable income, while the other groups ranked these two goals
first and second, respectively. For potential converters to organic farming, financial motives
such as profitability and receiving organic farming payments were more important than for
established organic producers (Koesling et al., 2008). But not all research findings support

the same conclusions.

A focus group study of the values of organic producers entering the sector in Austria, Ita-
ly, the Netherlands, the United Kingdom and Switzerland did not reveal substantial differ-
ences concerning the motives of earlier and later converters to organic farming, except that
newly converted farmers appeared more concerned with the need to keep up with general
developments in agriculture, in relation to environmental conservation and animal welfare,
and to meet consumer expectations. For established producers, aspects like closed produc-
tion cycles and systems health appeared to be especially important. It was also observed that
farmers had economic or financial motives for converting to organic farming in specific ge-
ographical regions (i.e. mountain areas), indicating the relevance of external conditions,
which may be a more important factor than the timespan since conversion when it comes to

explaining different farmers’ attitudes and motives (Padel, 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. Some researchers have
shown that non-economic concerns are important drivers of farmers’ behavior, besides pure-

ly monetary considerations (Rigby et al., 2001). A recent survey of fruit-growers and vege-



table producers located in the Provence-Alpes-Cote d’Azur Region, in France, have shed
light on farmers reasons for selecting alternative crop protection methods —classified into
conventional, integrated and organic methods. Moral, social and economic concerns matter
differently according to the protection method adopted. While there is no significant differ-
ence between conventional farmers and those using integrated crop protection, the responses
given by organic farmers differ significantly from both. Moral concerns, like doing the right
thing and not feeling guilty about their own choice received significantly more attention
from organic farmers, who assigned less importance to economic concerns, like reducing
production costs and risks, compared to the rest of farmers. This and other studies have lent
support to the idea that moral and social concerns matter and that economic incentives are
not enough for an efficient promotion of organic farming methods: making the commitment
of individual farmers to ecologically-friendly practices visible to others is also important
(Mzoughi, 2011).

For some countries, the late development of the market for organic produce and the strong
link from its inception to the implementation of supporting agricultural policies have played
a role in farmers’ motives for adoption. This seems to be the case in Lithuania, where the
organic movement took-off after the Common Agricultural Policy started to subsidize organ-
ic farming. Research on the diffusion of organic farming in this country has found that finan-
cial support is the primary reason for increasing diffusion. Main motivations also include
farmers’ judgment concerning their ability to manage an organic farm effectively and the
expectations of the effects of subsidies on land and land-rent prices. A survey of 210 farmers
also discovered a low uptake of extension services and particularly a low availability of or-
ganic farming specific advisory services, which were hampering the rate of adoption.
Adopters were generally younger, worked in the arable land sector and had larger holdings

than non-adopters (Kaufmann et al., 2011).

In Thailand, a developing country, the adoption of organic vegetable farming was studied
on the basis of a sample of 172 vegetable farmers. Results showed that female farmers
played a leading role in growing organic vegetables and that satisfaction with the price of
organic produce and participation in motivational and capacity building programs exerted a
positive influence. The extent of adoption of organic farming by individual farmers also de-
pended on several factors, like the amount of organic fertilizers produced by the farmers
themselves and the perceived harmful effects of non-organic pesticides. Experience in grow-

ing vegetables was in this case a positive influence on going organic. Difficulties reaching



the market in the capital city, Bangkok, where organic vegetables fetched an important price
premium, was a discouraging factor for farmers in the area of study (Tapa and
Rattanasuteerakul, 2011).

In Spain, the development of organic farming gained speed in the mid-nineties, when it
became possible to claim subsidies from the agri-environmental measures established by
European Common Agricultural Policy. Given the extraordinary variety of farming special-
ties and operator characteristics in the different regions, most Spanish studies have a distinct-
ly regional emphasis. On the basis of personal interviews, four types of organic farmers were
identified in the regions of Catalonia and Galicia (Armesto-Lépez, 2008), namely, the eco-
logically aware (the youngest organic farmers, endowed with a high sense of environmental
and social responsibility), the pragmatic (financially profitable middle age producers, with a
mix of financial and environmental motivations), the bonus hunter and the older, pre-
productivist farmers (operating small undercapitalized farms, which automatically comply
with the minimum requirements needed to be declared organic). When questioned about the
main advantages of adopting organic farming, the highest percentage of replies mentioned
ecological reasons, in the first place, and financial ones, in the second place (Catalonia), and
health in the first place and financial and ecological reasons in the second place (Galicia).
Problems related to product marketing and lower profits were mentioned as the main diffi-

culties hampering the development of organic farming in both regions.

Andalusia is the region in Spain with the highest percentage of agricultural surface area
devoted to organic produce (more than 4%). Olive farming is the main source of income
from agriculture in the rural areas of the region, but has caused serious environmental prob-
lems. It has been considered that adopting organic techniques may contribute to the sustaina-
bility of olive farming in the region. Extensive research has been undertaken concerning the
adoption of organic farming in seven homogenous olive-growing areas, based on interviews
conducted with a total of 322 olive farmers, both organic and conventional (Parra-Ldopez et
al., 2008). The main findings can be summarized as follows. Interpersonal contacts within
each of the areas studied are very important in the diffusion of organic farming, highlighting
the information-intensive nature of this process, innovativeness is greater among farmers
from traditional and extensive olive-growing areas in Andalusia, and early adopters have
similar socioeconomic characteristics (i.e., age, formal education or specific agricultural
training) to late adopters. Nevertheless, early adopters are more aware of the health and envi-

ronmental aspects of production, have less risk aversion, are more dependent on informal
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sources of information, have less experience in agriculture and their earnings are more de-
pendent on agriculture. Conversely, later adopters have a less-favorable image of the eco-
nomic advantages of organic farming. Another finding is that the highest rate of adoption

corresponds to the most marginal and underprivileged farming zones.

3. Organic citrus farming in Spain: the case of the Valencian region

Organic citrus farming has some distinctive technical aspects that are different from those in
conventional citrus farming. Organic citrus orchards use compost manure (10 to 20 tons per
hectare per year), which is then supplemented with complex organic materials such as ani-
mal and plant remains, algae extracts, food industry products, guano etc. Green manure
crops of rapid growth, which are cut and buried in the place where they have grown, are able
to contribute large annual quantities of humus and nutrients. The soil incorporation of prun-
ing from trees, after those remains have been crushed, also helps to improve soil quality,

reduces the need for crop fertilizers and contributes to reducing CO, emissions.

An organic citrus orchard maintains biodiversity through ground cover, of which the most
interesting plants are the alfalfa, for their positive relationship with fertilization, and wild
grasses, because of their relationship with wildlife. Biodiversity is also enhanced by using
hedgerows, which prevent wind damage and provide a home and support for populations of
beneficial insects and birds. They may be made up of fruit trees, Mediterranean shrubs, dec-
orative plants and others. A high level of plant biodiversity fosters a correspondingly diverse
population of microbial and insect species, which contribute to fighting pests, but when natu-
ral predators are not enough to exert biological pest control, then it is permissible to carry

out treatments with mineral oil or paraffin.

Pruning is performed in a similar way to that in traditional citrus farming, but with some
differences concerning waste disposal. In organic citrus farming, pruning remains are
crushed and left as waste compost on the surface, thereby restoring a lot of nutrients to the
soil. In contrast, burning pruning remains causes large losses of organic matter and increases
carbon dioxide emissions. It is also convenient to use traditional techniques such as scratch-
ing, which consists of making a shallow circular cut on the main branches. The purpose is to
block the sap in the branches that are above the cut, favoring the fruit set and fattening. With
regards to irrigation, it has been remarked that organic citrus farming can make a better use
of limited water resources because organic plots of land have a greater proportion of humus

11



and organic matter in the soil, which helps to retain moisture better. In turn, it makes it pos-
sible to extend the interval between waterings. Localized irrigation is the most convenient
watering system, but makes mechanization more difficult. Beyond this short summary, a
detailed description of the technical aspects of organic citrus farming may be found in
Porcuna et al. (2010) and Dominguez-Gento (2008).

Organic citrus farming currently represents a small proportion of total farmland devoted
to citrus production in the region of Valencia. According to official statistics (MARM,
2010), the surface area devoted to citrus farming in 2010 represented a total of 178,361 hec-
tares, with a production of 4.18 million tons (IVEX, 2011), which represented 57% of total
Spanish output in that year. Organic citrus groves were estimated to cover only 1,004 hec-

tares in the region.

Some reasons have been given to explain the slow diffusion of organic farming concern-
ing this crop, namely, the difficulties to isolate small organic citrus farms from intensive
plantations, the region’s long history of intensive production, the lack of appropriate distri-
bution channels for organic produce in the domestic market and the scarcity of available sub-
sidies to compensate for the higher costs incurred by organic production (Peris and Julia,
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 quantities to meet the requirements of adult plantations. Organic orchards are also
substantially more labor-demanding than conventional ones: weeds must be removed me-
chanically, instead of using chemical products, more labor is required to apply organic ma-
nure than conventional fertilization and mulching formation from crushing ground wood
after pruning also consumes labor. Besides those tasks, organic farmers must spend time
keeping hedgerows in good condition and cultivate plant cover. Savings in expenditures re-
lated to herbicides, fungicides and insecticides do not offset these higher labor costs.

Finally, yields are lower than in conventional production, thus increasing cost per kilo-
gram and raising the differential break-even point of organic farming (Peris et al., 2005; Pe-
ris and Julia, 2006; Dominguez-Gento, 2007). Conversely, the market prices of organic cit-
rus produce are considerably higher than for conventional produce. These and also other
features differentiating organic from conventional 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.
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4. Data and methodology
4.1. Data, variables and sample

The information used in this research comes from a survey specifically designed and con-
ducted by the authors in the framework of a research project aimed at analysing both the
economic and environmental performance of citrus farming in the Spanish region of Valen-
cia. The survey involved personal interviews in 2010 and included 282 questionnaires, 153
of them being completed by organic citrus farmers and the remaining 129 by conventional
citrus farmers. Organic citrus farmers registered on the Census of Organic Citrus Farming of
the Department of Agriculture of the Valencian regional government were interviewed,
whereas conventional farmers were randomly selected by quota sampling the population as a
whole by citrus farming area. This guarantees that the sample is representative both at re-
gional level and at the level of the different citrus production areas that exist in the region of
Valencia. Using these questionnaires as a basis, some outliers and observations with missing
data were deleted, which led to a final sample of 238 citrus farms, 125 of which (52.5%)
were organic farming systems and 113 (47.5%) conventional systems. Table 2a describes the
variables used in this research to explain the decision to become an organic citrus farmer and

presents some descriptive statistics.

The variable gender is a qualitative variable that takes a value of 1 in the case of farms
managed by a male and 0 if the manager is female, while the variable age indicates the age
of the manager. The ages of the farmers in the sample range from 20 to 87 years old, with an
average age of 50.2 years, and aside from the under-30s and over-80s, which represent 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 hectares. University education and
professional training in agriculture are both qualitative variables that take a value of 1 if the
farm manager has completed university studies or he/she has vocational training in agricul-
ture, respectively, and 0 otherwise. As can be seen, almost 32 of every 100 farmers in the
sample have university studies, whereas only 4.6% have professional training in agriculture.
The variable family farm is also a dummy variable that assigns a value of 1 to farms which
are family businesses, in opposition to cooperatives and other legal forms for citrus farms. A
distinguishing feature of citrus farming 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 produce to international markets, as shown by the average of the qualitative variable

export to foreign markets.
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Union membership, producers association membership and commercialization associa-
tion membership are three dummies that take a value of 1 if the manager of the farm is a
member of the Unio de Llauradors i Ramaders, AVA-ASAJA or other farmers’ unions in the
Valencian region (42.4% of farmers in the sample), an association of producers (29.8%) or a
commercialization association (65.1%), respectively, and 0 if they are not. Finally, 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 importance of part-time farming in the Valencian citrus farming sector
(Picazo-Tadeo and Reig-Martinez, 2005; 2006).

Beyond the averages commented on in previous paragraphs, differences between organic
and conventional citrus farms for some variables are important, as shown by Table 2b. 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 hectares) than conven-
tional farms (3.35 hectares). Moreover, 43.2% of organic farmers in the sample have attained
university studies, while only 19.5% of conventional farmers have reached this level of edu-
cation; likewise, 7.2% of organic citrus farmers have professional training in agriculture
against only 1.8% of conventional farmers. Furthermore, the share of family farms as well as
farms that export to foreign markets is lower in the group of organic farmers.

4.2. A brief note on the methodology

In order to investigate into the determinants of the decision of a citrus farmer going organic,
in this paper we use a standard probit regression model (Bliss, 1934a,b). The result of the
decision convert to organic farming is represented by the observed binary variable Organic,
which takes a value 1 if the farmer uses organic citrus farming techniques and 0 if he/she
uses conventional production technologies. The probit model can be motivated as a latent
variable model. Let us thus assume that behind our observed variable there is a latent unob-
servable variable, namely Organic’, so that Organic=1 if Organic >0 and Organic=0 if Or-
ganic <0. Formally:

1)

Organic={1 if Organic >0}

0 if Organic” <0

Introducing a set of independent variables, namely Xorganic to explain our latent variable,

allows us to define the equation that describes the probability of experiencing the selecting
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event, namely Probit (Organic=1 | Xorganic) = o Xorganic, o being a vector of unknown regres-
sion parameters. Considering the variables used in this research to explain the decision of
becoming an organic citrus farmer, which are described in Section 4.1, this equation can be

linearly stated as:

Organic’ =  a, + o, Gender + a, Age + a,, Farm size + o, University education
+o.; Professional training in agriculture + o, Family farm
+o., Export to foreign markets + o, Union membership @)
+o,, Producers association membership
+a,,, Commercialisation association membership
+ou,, Off-farm work +ng, .

where Norganic IS & zero-mean unit-variance normal random variable.

5. Results, discussion and policy implications

Before commenting on the results of our probit model estimation, let us briefly expound the
reasons that Valencian citrus farmers claim to be the most important when they decide to
change from conventional to organic citrus farming. This can be done using the rich infor-
mation included in the survey conducted to perform this research. In addition to the infor-
mation about the variables described in Section 4.1, organic citrus farmers interviewed in the
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 opin-
ion concerning certain factors that might make it difficult to adopt organic citrus farming
technologies. Figures 1 and 2 display the frequency 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%), the concern about future gen-
erations (84.8%), the interest in producing products of high quality (84.8%) as well as reduc-
ing the dependence on agrochemical products (81.6%) are of outstanding 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%). Furthermore, and regarding the main obstacles that make organic
farming difficult, respondents cited a lack of advisory services about organic farming
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(28.8%), a lack of technical information (24.8%), as well as a lack of information about the
commercialization channels of organic farming products (25.6%).

According to these results, environmental and social concerns figure more prominently
than purely economic concerns as drivers of farmers’ decisions to adopt organic citrus farm-
ing. 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 agrochemicals or protecting wild animals (a biodiversity issue). Economic
concerns are clearly relevant, but not as much as environmental issues. Citrus farmers’ opin-
ions thus avail the position of those researchers who have stressed the role of individual eth-
ics and social motivations when explaining changes in farmers’ behavior (Rigby et al., 2001,
Carlsson et al., 2007, Mzoughi, 2011). It is also interesting to note that these results coincide
with those of Koesling et al. (2008) in regard to the preeminence granted to environmental
concerns and the production of high quality produce. In contrast, low profitability or the pro-
spect of poor demand do not represent, from the point of view of farmers, the main obstacles
preventing producers from making the change to organic techniques. Instead, a lack of in-
formation and underperforming 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 poli-
cy measures. Successful agricultural extension plays an important role in helping to bridge
the gap between conventional practices and new technologies. This is particularly critical in
the initial stages of the adoption process, when early adopters are still a minority (Lapple et

al., 2011), as is the case with citrus farmers in the region of Valencia.

Let us now discuss the results from our probit estimation regarding the determinants of
the decision to become an organic citrus farmer. Equation (2) has been estimated by maxi-
mum-likelihood using the sample of 238 Spanish citrus farmers described in Section 4.1 and
Stata 12 software (see Cameron and Trivedi, 2010 for details on the estimation procedure);
the results for the parameters of interest are displayed in Table 3. The sign of the estimated
parameters of each significant explanatory variable records its effect, either positive or nega-
tive, on the likelihood of using organic citrus farming practices, respectively. Additionally,
the magnitude of this effect is quantified by the marginal effect, which is only reported for

variables which are statistically significant.
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The equation of the determinants of the decision to adopt organic production techniques is
globally significant according to the results for the LR test (the p-value is negligible). Fur-
thermore, with a pseudo-R? of 0.159 the goodness of fit, albeit not particularly high, is in line
with other studies based on the estimation of probit models. The percentage of correct an-
swers provided by the model stands around 73%; however, as shown by the classification of
observations in Table 4, it is a little higher for conventional farmers (77.9%) than for organic
farmers (68.8%). As regards the variables of interest in the model, we find that both univer-
sity education and having professional training in agriculture boost the probability of being
an organic citrus farmer; in both cases the relationship is statistically significant at standard
confidence levels. Furthermore, having university studies and professional training in agri-
culture increases the probability of using organic technologies by 22.8% and 36.1%, respec-

tively, as shown by the marginal effects displayed in the last column of Table 3.

Conversely, older farmers, farmers with larger farms, family farms and farmers that sell
part of their production to foreign markets are less likely to adopt organic citrus farming
techniques; in all cases the effect is statistically significant at standard confidence levels.
Concerning the marginal effects of these variables, one more year as regards the age of the
farmer reduces the probability of being an organic farmer by 0.5%; similarly, being a family
farm and devoting part of citrus production to export reduces the probability of farmers be-
ing organic by 29% and 33%, respectively. The relationship between age and organic farm-
ing is perhaps influenced by older farmers being less aware of environmental issues. In addi-
tion, the fact that farmers that devote part of their production to export markets are less likely
to become organic might be influenced by international commercialization channels for or-

ganic citrus being less developed, due to being mostly devoted to local markets.

Neither union membership nor belonging to an association of either production or com-
mercialization of citrus influence the decision of farmers to go organic in a statistically sig-
nificant way. Taking these results together with the consideration on behalf of organic farm-
ers of a lack of information (i.e., concerning 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 accordingly. Finally, the feature of being a part-time farmer
does not seem to influence the decision to adopt organic techniques in a statistically signifi-

cant way either.
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In summary, one of the foremost conclusions from our analysis is the key role that educa-
tion and professional training play when it comes to explaining organic citrus farming. In our
opinion, this result leads to an important implication for policymakers, which is the rele-
vance of strategies based on a learning perspective (Gonzalez and Carcaba, 2004) as a pow-
erful instrument capable of encouraging the adoption of organic citrus farming techniques.
Initiatives linked to management programs aimed at enhancing farmers’ knowledge of or-
ganic technologies and managerial abilities would be potentially useful in this sense, as well
as information programs aimed at increasing farmers’ environmental awareness (Ingram,
2008). 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 eco-
logical-economic efficiency or technical performance in several Spanish agricultural systems
(Picazo-Tadeo et al., 2011; Gomez-Limdn et al., 2012; Picazo-Tadeo et al., 2012).

6. Summary and conclusions

All around the world organic food is increasing its share of total food output and receiving
the support of policymakers concerned with agricultural sustainability 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 re-
gion 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 or-
ganic growing seems highly pertinent in order to increase the rate of adoption by conven-
tional farmers. In this research we have tried to ascertain the factors behind the decisions to
grow organic 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 113 conventional and 125
organic citrus farmers in the region of Valencia specifically designed for the purpose of this

research.

Organic farmers were asked to respond to specific questions regarding their motivations
to go organic and, also, the main factors hindering the diffusion of organic citrus growing.
Concerning the motivations driving the decision to become organic, their answers showed

that environmental concerns, concern for the wellbeing of future generations, interest in pro-
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ducing high quality products and a willingness to reduce dependence on agrochemical prod-
ucts figure prominently as issues of outstanding importance. Conversely, pecuniary motiva-
tions play a less important role. It is interesting to note that only 12% of the organic produc-
ers 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 or-
ganic techniques of citrus growing in the region, as is frequently found in the literature fo-
cused on the characteristics of early and late adoption (Padel, 2001, 2008, Lépple et al.,
2011). As regards the factors that discourage the adoption of organic citrus farming tech-
niques, the highest frequency of responses correspond to a lack of advisory services, a lack
of information on commercialization channels, a lack of technical information, problems
related to fertility and a lack of skills to manage organic farming. These results indicate the
critical issue of enhancing farmers’ technical knowledge and education and providing agri-
cultural 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 explanations for the limited expansion of
organic citrus farming in the region of Valencia (Peris et al., 2005), along with high produc-

tion costs and insufficient information for consumers.

Concerning our results for the probit regression, we find on the one hand that university
education and agricultural professional training both significantly boost the probability of
becoming an organic farmer. On the other hand, older farmers, farmers with larger farms
and/or managing family farms and farmers that sell part of their production to foreign mar-
kets are less likely to adopt organic citrus farming techniques. Other variables, such as being
members of associations for production or commercialization purposes, farmers’ union
membership and part-time farming do not appear to influence the likelihood of being an or-

ganic citrus farmer in a statistically significant way.

Finally, and 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 increase
the uptake 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 concerning organic farming and to provide expertise to re-
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duce the risk of adoption. The attitudes of agricultural professionals (i.e., extension officers,
private consultants or researchers) may also play a very important role in helping to increase
the acceptance of organic and other agricultural innovations by farmers, or in discouraging
them if adopting a negative perspective. According to international experience, a greater
acquaintance with organic farming topics and an understanding of natural resource manage-
ment will positively influence the attitude of professional experts towards organic farming
(Wheeler, 2008), making a substantial contribution to the uptake of organic techniques by

farmers.
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Tables and Figures

Table 1

Some characteristics of Valencian citrus farms: organic versus conventional

Organic Conventional
Variable Stapdgrd Stapdgrd
Mean  deviation Mean  deviation
Labor intensity (Hours of labor/ha) 203.9 154.2 162.8 116.9
Average yield (Tons/ha)
Oranges 19,175 11,665 33,805 10,248
Mandarin oranges 15,668 9,433 32,405 11,193
Average price (€/kg)
Oranges 0.46 1.47 0.16 0.07
Mandarin oranges 0.40 0.22 0.24 0.12
Average income (€/ha) 5,933 5,143 6,820 4916
Table 2a
Sample description
Variable Sta!‘d?‘rd - .
Mean? deviation Minimum Maximum
Organic (1=organic; O=conventional) 0.525 - 0 1
Gender (1=male; O=female) 0.933 - 0 1
Age (years) 50.6 13.0 20 87
Farm size (ha) 2.79 5.29 0.10 62.17
University education (1=yes; 0=no) 0.319 - 0 1
Professional training in agriculture (1=yes; 0=no) 0.046 - 0 1
Family farm (1=yes; 0=no) 0.916 - 0 1
Export to foreign markets (1=yes; 0=no) 0.845 - 0 1
Union membership (1=yes; 0=no) 0.424 - 0 1
Producers association membership (1=yes; 0=no) 0.298 - 0 1
Commercialization association membership (1=yes; 0=no) 0.651 - 0 1
Off-farm work (1=yes; 0=no) 0.819 - 0 1

# The mean for the qualitative variables represents the percentage of cases with value 1.
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Table 2b

Sample description: organic versus conventional

Organic Conventional
Variable Standard Standard
Mean?  deviation Mean?  deviation
Gender (1=male; O=female) 0.936 - 0.929 -
Age (years) 47.9 12.7 53.5 12.6
Farm size (ha) 2.28 3.33 3.35 6.81
University education (1=yes; 0=no) 0.432 - 0.195 -
Professional training in agriculture (1=yes; 0=no) 0.072 - 0.018 -
Family farm (1=yes; 0=no) 0.888 - 0.947 -
Export to foreign markets (1=yes; 0=no) 0.752 - 0.947 -
Union membership (1=yes; 0=no) 0.384 - 0.469 -
Producers association membership (1=yes; 0=no) 0.304 - 0.292 -
Commercialization association membership (1=yes; 0=no) 0.640 - 0.664 -
Off-farm work (1=yes; 0=no) 0.832 - 0.805 -
® The mean for the qualitative variables represents the percentage of cases with value 1.
Table 3
Probit estimation on the determinants of production system: organic versus conventional
. Estimated Marginal
Variable oarameter? p-value effect "
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 2.35477 0.001 -
Log likelihood -138.46
LR test (x°) 52.40 (0.000)""
Pseudo R 0.159
Observations 238
Hits 73.1%

2" Significant at 10%, ~ significant at5% and ~ significant at 1%.

® The marginal effects are only presented for statistically significant variables.

¢ Probability of non significance of the model in brackets.



Table 4

Determinants of the 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%
Figure 1

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

Environmental concerns
Concerns about future generations

Production of citrus of higher quality
Reducing the dependence from agrochemicals
Concernsabout wild animals and cattle
Concernsabout the health of consumers

Own valuation of citrus farming

Greater income (excluding subsidies)
Concernsabout 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
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Obstacles to the practice of citrus organic farming (frequency of responses in %)

Lack of advisory services

Lack of information on commercialization channels
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Problems related to fertilization

Lack of skills to manage organic farming
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