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Abstract: Exporting organic fresh fruit and vegetables (FFV) to the European Union could represent
a great opportunity for Syrian farmers and exporters. Yet, the organic sector in Syria is comparatively
young and only a very small area of FFV is organically managed. To date, little is known about Syrian
farmers’ attitudes towards organic FFV production. Therefore, the aim of this study was to explore
the intentions and attitudes of Syrian farmers of FFV towards organic farming and how likely they
are to convert their farms to organic production within the next five years. Using a two-stage cluster
sampling procedure, 266 conventional farmers of FFV in 75 villages located in different districts of
Syria’s coastal region were selected for this survey. Data was collected through face-to-face interviews
by a project partner in Syria (Citrus Fruit Board in Tartous) from December 2012 until mid-May 2013.
We used the Theory of Planned Behaviour as theoretical framework and Partial Least Squares Path
Modelling as the main tool for data analysis. The results show that most farmers used at least one of
the practices that are also part of certified organic production (throughout this article, the term organic
agriculture, farming, and/or production always refer to certified organic agricultural production), and
hold strong positive attitudes and intentions to adopt organic production within the next five years.
Keywords: organic agriculture; farm conversion; theory of planned behaviour; structural
equation modelling

1. Introduction
Over the last two decades, organic production has attracted increasing attention all over the world.
While only about 11 million ha were organically certified in 1999, this figure reached 50.9 million ha in
2015. Almost 2.4 million producers in the world were reported growing according to organic principles
in 2015, and most of them were in developing countries [1]. The growth of certified organic land
area in many developing countries was mainly driven by increasing exports of organic produce to
developed nations [2–4]. Europe and North America have been by far, the main consumer markets for
organic products; they have represented more than 90% of the global markets (valued at $81.6 billion
in 2015) for these goods for the last two decades [5]. With retail sales estimated at €30 billion in
2015, the European Union is the second biggest market for organic products in the world after the
United States of America [1].
This article focuses on the conversion to organic FFV production in Syria where FFV provide
excellent prospects for employment generation and export earnings. In 2009, Syria produced about
6 million tonnes of FFV and one-third of this production was exported [6,7]. Before the war, Syrian FFV
were mainly exported to neighbouring countries and the Gulf States as well as to Eastern European
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countries. Although the EU is potentially one of the most profitable markets of high quality FFV
in the world, Syrian exports of FFV to Western European countries have been small. It could be a
lucrative opportunity for Syrian growers and exporters of FFV to export high-value organic products
to markets such as Germany, where national production is limited to a few months due to climatic
conditions. Within the EU, Germany is by far the largest market for organic products (valued at
€8.62 billion in 2015) accounting for approximately 30% of the EU organic market and 12% of the
aggregate international market of these products in 2015. Germany is also the largest importer of
organic produce (including FFV) in Europe [1]. Yet, the organic sector in Syria is comparatively young
and only a very small area of FFV is certified according to EU organic regulations. So far, no research
has been conducted on Syrian farmers’ attitudes towards organic FFV production. This situation calls
for an investigation on the factors influencing the conversion to organic FFV production in Syria.
There has already been much research on the factors that motivate and/or hinder farmers
from adopting organic agriculture. Based on empirical research, a broad range of factors have been
identified as relevant in influencing farmers’ decisions to adopt organic production. These factors
include the socio-economic characteristics of the farmers, farm characteristics, farmers’ attitudes
and perceptions of risk, sources of information, national agricultural policies, governmental and
non-governmental organisations (NGOs) initiatives, and membership in a farmer association. As most
of this research was undertaken in developed nations, many of the elaborated factors only apply to
European countries, Japan, North America, or Oceania. Foremost, subsidies and area payments
dedicated to organic production were the most important factors, especially in the EU and in
Switzerland [8,9]. Other important incentives in developed countries were national action plans [10],
increasing institutional support for organic adoption [11], market access and consumer demand [12],
development of private organic standards and labelling schemes [13], or just higher profits with
organic farming practices [11,14–17]. Non-economic factors of an adoption of organic farming such as
health or environmental aspects [18–20], spatial distribution of organic farming and neighbourhood
influences on further adoption [21–23], cultural capital, alongside with economic capital, towards
an organic conversion [24], tendencies towards the conventionalisation of organic production [25],
farmer strategies and values [26], and organic farming as a lifestyle [16] were also important. Farmers’
attitudes and their knowledge of organic production also contributed positively to some extent in
influencing the development of organic farming [27]. In other studies, the ethics of the organic
movement [28], moral and social concerns, in addition to economic factors, played a significant role in
influencing farmers in their decision to adopt organic farming [18,29].
The conditions that support the adoption of organic farming among farmers in the developing
world were generally dissimilar to those in developed countries. That is particularly true regarding
national policy settings (especially those concerning financial support for the adoption of organic
farming), farmers’ financial resources, access to markets, the presence of strong domestic demand
for organic products, access to extension and consulting services, as well as appropriate training
facilities [30–33]. Most of the research studies on important factors for the adoption of organic farming
in developing countries focused on farmers and farm characteristics as determinants of conversion
to organic production (e.g., [34–41]). Other studies also included a broad range of farmers’ attitudes
and motives for adopting organic farming [31,42–46]. Economic aspects were specified as the most
relevant factor in adopting organic farming, especially organic production dedicated to exports and
emerging domestic markets [47–50]. Development projects and international aid agencies supported
many farmers in developing countries as they started organic production [42,47,51]. Similarly, group
certifications [38] and participatory guarantee systems-based initiatives helped many farmers in
different developing countries to get certified at a relatively lower cost [52,53]. Other significant factors
were farmers’ access to information sources about organic farming and their ability to cultivate crops
organically [35,54], farming experience and access to credits [37], access to subsidies for an organic
conversion [55] as well as membership in organic associations [56]. There are many reasons mentioned
in the literature as important factors for farmers: health consciousnessness of farmers [46,57–59],

Sustainability 2017, 9, 2024

3 of 22

environmental benefits [60], and maintaining soil fertility and soil structure of degraded agricultural
areas [46,59,61,62], as well as organic agriculture as an alternative for providing food security
(especially for small-scale farmers) and protecting the biodiversity from further degradation [63].
Moreover, the adoption of organic farming can be influenced positively or negatively by the social
environment of farmers, the spatial distribution of organic farmers and neighbourhood effects [62].
The present study aims to increase and deepen knowledge in order to understand the factors
influencing conversion to organic production among conventional farmers of FFV. To fulfill this aim,
the main objective of our study is to investigate whether Syrian farmers of FFV can imagine converting
their farms to organic production and the underlying reasons why they can or cannot do so. For this
purpose, the attitudes and intentions of Syrian farmers of FFV towards conversion of their farms to
organic farming were explored with an in-depth investigation of the factors that influence farmers’
decisions to adopt organic FFV.
2. Theoretical Model
2.1. Theory of Planned Behaviour
In a socio-psychological context, intentions towards specific behaviours are considered good
predictors of the actual performing of these behaviours. Many contemporary models of human social
behaviour have used intentions (or similar concepts) as a critical component for understanding the
behaviour in question (e.g., [64–66]). Among these models, the Theory of Planned Behaviour (TPB, [66])
is the most prominent. The scope of this theory exceeds behaviour prediction, to deal with the factors
that determine the behavioural intention itself as well as the relationship between attitudes, beliefs,
and behaviour. The TPB [66] is an attempt to better understand human behaviour when people
may have incomplete volitional control over its implementation [67]. Thus, TPB seeks to explain
human behaviour through behavioural intention based on attitudes, subjective norms, and perceived
behavioural control [68]. Perceived behavioural control emphasises human ability to control the
behaviour in question, which can be an important aspect in understanding farmers’ decisions to adopt
organic farming.
The TPB has gained growing attention from researchers in the agricultural field, where
many studies have applied this theory as the main conceptual framework for modelling farmers’
decisions to adopt new technology. The TPB has been used to understand farmers’ adoption of
soil conservation practices (e.g., [69]), the reduction of pesticide use and farmer safety behaviour
(e.g., [70]), land management and pro-environmental agricultural practices (e.g., [71]), the adoption
of agricultural best management practices (e.g., [72]), the uptake of agricultural and agroforestry
innovations (e.g., [73]), the uptake of environmental conservation behaviour on the farm (e.g., [74]),
climate change and water conservation strategies (e.g., [75]), as well as the adoption of an improved
natural grassland management system [76]. To model the conversion to organic farming, some studies
also applied the TPB model as the principal theoretical framework (Tutkun et al. in Switzerland [77];
Hattam in Mexico [78]; Kaufmann et al. in Estonia and Latvia [79]; Läpple in Ireland [80]; Sutherland
in England [81]; and Asadollahpour et al. in Iran [82]).
The TPB has been proven to be an appropriate theoretical framework for modelling the conversion
to organic FFV production for at least three reasons: first, conversion to organic farming necessitates
careful preparation and deliberate planning by farmers; a characteristic which renders the application
of the TPB as theoretical model preferable [83]. Second, the TPB accounts for social and technical
factors in decision making. Third, the TPB model can take into consideration difficulties or potential
constraints that farmers may perceive when adopting a new agricultural technique [84].
The TPB aims to explain why people act the way they do by trying to ascertain the determining
factors of the behaviour under study. Figure 1 shows a graphical representation of the TPB, as applied in
our study. The essence of the TPB is that the intention to perform (or not to perform) a specific behaviour
(BI) is the immediate antecedent of that behaviour (CONV), and the intention itself is considered a
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function of attitudes towards the behaviour (ATT), subjective norms (SN) and perceived behavioural
control (PBC). The TPB also stipulates that these three conceptual components of a person’s intention to
perform a specific behaviour are also functions of behavioural beliefs (bsoe), normative beliefs (nbmc)
and controlSustainability
beliefs (cbpc),
respectively (see Figure 1). Moreover, the abovementioned 4beliefs
can also
2017, 9, 2024
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Attitudes towards a behaviour represent an individual’s favourable or unfavourable evaluation
of performing a particular behaviour. A belief-based measure of the attitudes (ATT) is obtained by
multiplying belief strengths (bsi ) and outcome evaluation (oei ) and summing the products over the
total number of accessible behavioural beliefs according to the following formula:
ATT ∝ ∑ bsi oei

(1)

Strength of behavioural belief (bsi ) is defined as the subjective probability that performing a given
behaviour will produce a certain outcome (i) and the outcome evaluation (oei ) can be regarded as the
utility received if the outcome (i ) occurs [66,85].
Subjective norms can be identified as a person’s perception of the social pressure on carrying out
a specific behaviour. In a manner parallel to the expectancy-value model of attitudes, subjective norms
are assumed to follow this model as a function of normative beliefs which represent perceptions of
respected referents’ preferences about whether one should or should not perform a specific behaviour.
Accordingly, subjective norms (SN) are obtained by multiplying strength of normative belief (nbi ) with
motivation to comply (mci ) with the normative referents. The products are then summed up for all
accessible referents as following:
SN ∝ ∑ nbi mci

(2)

Strength of normative belief (nbi ) is the individual’s subjective probability that a specific normative
referent (i) wants this individual to carry out a particular behaviour. Motivation to comply (mci )
represents the degree to which the individual complies with the perceived expectation of the normative
referent (i) [66,85].
Perceived behavioural control deals with the factors that facilitate or impede performance of a
given behaviour. A belief-based measure of perceived behavioural control (PBC) is determined by
weighting control belief strength (cbi ) with power of control (pci ) and summing over the total number
of accessible control beliefs
PBC ∝ ∑ cbi pci

(3)

Strength of control belief (cbi ) represents the subjective probability that the control factor (i) is present,
and power of control (pci ) is the degree to which factor (i) facilitates or impedes performance of a
particular behaviour [66,85].
Behavioural intention can be briefly defined as people’s motivation in the sense of their conscious
plan or decision to exert effort to carry out the behaviour under consideration. Based on the belief-based
measures of attitudes, subjective norms, and perceived behavioural control, the model to explain the
behavioural intention (BI) can be computed according to the following formula
BI = β 1 ATT + β 2 SN + β 3 PBC + ε

(4)

β 1 , β 2 and β 3 are empirically determined coefficients to estimate the importance of each component
and (ε) is an error term. This model reflects the combined influences of attitudes towards the behaviour,
subjective norms, and perceived behavioural control on the behavioural intention. Thus, intention to
perform the behaviour can vary according to its underlying components, which in turn vary according
to the individual, the behaviour under consideration and the context in which it is performed [66,85].
3. Data Collection and Survey Design
The data was obtained from a comprehensive survey of conventional FFV farmers in two
governorates of western Syria, Lattakia and Tartous (i.e., the coastal region of Syria). This region is by
far leading in the Syrian production of FFV [6] and about 100,000 farmers and workers are involved in
it [88]. The farmer survey was carried out from December 2012 until mid-May 2013. Using a two-stage
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cluster random sampling procedure, 266 conventional farmers of FFV in 75 villages located in different
districts of the coastal region were selected for this survey.
A total random sampling procedure would have been too difficult to employ, particularly for a
population that is distributed across a wide geographic area as in the present survey. A two-stage
cluster sampling procedure offers a reasonable alternative [89,90]. In the first stage, 75 clusters (i.e.,
villages) situated in different districts of the coastal region were chosen. In the second stage of the
sampling procedure, several farmers in each of the clusters were randomly selected to be interviewed.
The number of interviewed farmers in the chosen clusters varied between 1 and 7, according to the
size of the clusters.
Data was collected through face-to-face interviews by a project partner in Syria (Citrus Fruit Board
in Tartous). Face-to-face interviews are considered the best method to approach Syrian farmers of FFV
who are living in the rural areas of the coastal region, where access to mail, internet, and telephone
services is not widespread. Furthermore, the novelty of the topic under study (i.e., the conversion to
organic FFV production) together with the complexity of the TPB’s rating scales used in this study may
justify the choice of face-to-face interviews as the best feasible option for data collection. A pre-test
was conducted in November 2012. Prior to the interview process, we conducted several telephone
calls with the project partner (Citrus Fruit Board in Tartous and MAAR) to explain the design and
the purpose of the farmer survey, its implications, the interview approach and the sample selection
procedures. These frequent calls and constant communication with the project partner resulted in an
agreed respondent selection process and a tentative timetable for data collection. After a pre-test was
done, all ambiguous questions and statements were reformulated to make them easily comprehensible
for farmers without changing their original meanings. This procedure allowed the effectiveness of
the queries and statements in the questionnaire to be tested and improved before launching the data
collection process. All interviews then took place either on the farm or in farmers’ houses and ran
without any significant problems. The interviews were conducted by trained interviewers of the Citrus
Fruit Board in Tartous who read out the questions to the participating farmers and filled in the answers
for them. All interviewers, who conducted the data collection, hold at least an engineer’s diploma
degree of engineering in agriculture and have also at least two years’ work experience at the Citrus
Fruit Board. To ensure the interviewers’ correct proceeding in data collection, we were in regular
phone contact with the director of the Citrus Fruit Board. Almost all respondents were attentive to the
questionnaire and willing to spend about one hour to be interviewed.
The questionnaire was designed to capture as much information as possible from farmers.
Question flow was deliberated to ensure smooth interaction between interviewers and farmers.
Easy-to-answer questions were presented first in the survey, such as farmers’ current practices on the
farm. The second part of the survey covered the main topic for this research and involved questions
and statements designed to assess the different constructs of the adopted TPB model towards a
conversion to organic farming. The main focus of this survey was to explore the components of the
TPB (see Figure 1), which can serve as the behaviour’s cognitive foundation [85] for the application of
new technology (the organic agriculture system) by Syrian farmers of FFV within the next five years.
Farmers’ responses on the TPB questions were measured along five-point fully anchored scales (Likert
and semantic differential, Guttman and Thurstone scales). It was important that these questions were
asked before the participating farmers became tired and/or the interviews ran out of time. The last
part of the survey included questions that could be considered sensitive, but were easy to answer such
as socio-demographic and farm characteristics (i.e., income, age, experience, education and farm size,
future of the farm, etc.).
4. Data Analysis
To analyse the data of the farmer survey, we performed different univariate, bivariate and
multivariate analysis methods by means of two statistical packages SPSS 22 and SmartPLS 3 [91].
Particular attention is given to Partial Least Squares Path Modelling (PLS-PM) (the PLS-PM is a

Sustainability 2017, 9, 2024

7 of 22

variance-based technique for estimating structural equation models) which was the main analysis
method for examining and estimating the parameters of the adopted TPB model in our study. PLS-PM
is a prediction-oriented technique that explains the variance of dependent latent variables based on
ordinary least squares (OLS). PLS-PM can be characterised by two components: the structural model
and the measurement model (the PLS-PM structural model is also known as the path model or the inner
model, whereas the PLS-PM measurement model is also known as the outer model) [92]. In our study,
the PLS-PM structural model of the adopted TPB framework represents the path relationships among
the latent constructs within the TPB model (see Figure 1). These path relationships are represented by
arrows pointing from the independent latent constructs (e.g., behavioural beliefs) into the dependent
latent construct (e.g., attitudes). Thus, the structural model can be perceived as regression models
among independent (exogenous) and dependent (endogenous) latent constructs. Second, the PLS-PM
measurement model of the TPB links the latent constructs (whether independent or dependent) with
their specified observed variables (also known as items, indicators, or manifest variables). At the
measurement model level, each of these latent constructs can be viewed as a component or factor
derived from its observed variables [93–95].
By means of matrix algebra, the PLS-PM structural model of our TPB model can be summarised
by the Equations (5) and (6) as follows:
η j = γij ξ i + ζ j

(5)

ξ i is an independent latent construct (i.e., behavioural, normative, or control beliefs in our TPB model)
and η j stand for a dependent latent construct (i.e., attitudes, subjective norms, or perceived behavioural
control). γij represents the path coefficient associated with the prediction of an endogenous latent
construct (η j ) from an exogenous latent construct (ξ i ). ζ j is a random error term associated with
prediction of a given endogenous latent construct (η j ). ζ j has an expected value (mean) of zero, and is
not correlated with the exogenous latent construct (ξ i ).
η jhigher−order = β jj η j + γij ξ i + ζ jhigher−order

(6)

η jhigher−order is a higher-order endogenous latent construct within the TPB model (i.e., behavioural
intention or the adoption decision, see Figure 1). β jj stands for the path coefficient between two
endogenous latent constructs of different order (i.e., η j and η jhigher−order ). ζ jhigher−order represents a random
error term associated with a given higher-order endogenous latent construct (η jhigher−order ). ζ jhigher−order
has an expected value (mean) of zero and is not correlated with the exogenous latent construct (ξ i ) and
with the endogenous latent construct (η j ), which serve as independent constructs in the regression
equation of higher-order endogenous latent constructs (η jhigher−order ).
With respect to the measurement model of structural equation models, some authors like Bollen
and Bauldry [96] and Henseler [97] distinguished between different types (formative, composite,
and effect (reflective) measures), which can be used for modelling the latent constructs under
investigation. Treating the constructs in our TPB model as formative or composite constructs did not
yield in a better PLS-PM solution for the TPB model. Effect (reflective) indicators are the most prevalent
type in social and behavioural sciences. They are chosen to correspond to the theoretical definition
of the latent construct, as such they may be thought of as “manifestation” or “demonstration” of the
theoretical concept. Thus, effect (reflective) indicators of a given latent construct should correlate with
each other and have conceptual unity in that all indicators correspond to the same dimension of the
construct [96]. Since our TPB model basically includes behavioural constructs, which are manifested
by effect indicators, the best option was to treat the TPB constructs as reflective constructs, as such the
latent constructs are the “causes” and their assigned indicators are the “manifestation”. Accordingly,
all latent constructs in our TPB model were reflectively measured, though the salient belief constructs
(i.e., behavioural, normative and control beliefs) cover a wide range of information compared to the
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other constructs in our TPB model. Written in mathematical terms, the PLS-PM measurement model
of our TPB model can be expressed by the following three equations:
x pi = α p + λ pi ξ i + ε pi

(7)

y gj = α g + λ gj η j + ε gj

(8)

y gjhiger−order = α ghiger−order + λ gjhiger−order η jhiger−order + ε gjhiger−order

(9)

x pi , y gj and y gjhiger−order represent the manifest indicators of ξ i , η j and η jhiger−order , respectively. α p , α gj
and α ghiger−order are constants. λ pi , λ gj and λ gjhiger−order depict the relationship between the manifest
indicators (x pi , y gj and y gjhiger−order ) and their associated reflective latent construct (ξ i , η j and η jhiger−order ),
respectively. ε pi and ε gj are the measurement errors associated with reflective manifest variables
(x pi , y gj and y gjhiger−order ) of the reflective latent construct (ξ i , η j and η jhiger−order ). These error terms of
the measurement model are assumed to be zero, and have no correlation with their associated latent
constructs [94–96].
Since all TPB constructs are reflectively measured, the evaluation process of the PLS-PM
measurement model includes examination of internal consistency reliability, indicator reliability,
convergent validity, and discriminant validity (see Table 3). High inter-correlations among the
observed measures are reflected in a high composite reliability and convergent validity of their
associated construct and vice versa [92]. After evaluating the PLS-PM measurement model of the TPB
for its reliability and validity, we examined the results obtained from the PLS-PM structural model.
Such evaluation gives an idea of how well the TPB constructs are operationalised by the empirical
data, and thus, the decision can be made whether the TPB has been practically proven. In this respect,
we examined (i) the path and total effect coefficients among the latent constructs for their statistical
significance and collinearity issues; and (ii) the predictive capability (i.e., R2 values) and the predictive
relevance (i.e., Q2 values) of our TPB model (see Tables 4 and 5).
5. Results
5.1. Descriptive Statistics
To understand the key characteristics of the interviewed Syrian farmers of FFV, socio-demographic
characteristics of farmers and farm attributes are presented in Table 1. This table shows that, apart
from a few exceptions, the interviewed Syrian farmers were males. The age of respondents was
between 23 and 88 years old, with an average age of 50. More than 50% of the farmers were in the
age group between 40 and 60. This is feasible since most Syrian famers would only hand over their
land to the second generation of the family (mainly to male children), when they were getting very
old. In correspondence to farmers’ age categories, farmer’s experience in farming had a mean value of
28.4 years. The vast majority of respondents had a formal education, while only 8% of them reported
that they had no formal education. A significant negative correlation between the age of the farmer
and the level of the education (r = −0.243 and p-value = 0.000) was found. This reverse relationship
suggests that the younger the farmers were, the better the education level they had. Interestingly,
about one-third of the interviewed farmers had completed at least a university degree. The high level
of education among farmers in the coastal region of Syria can be attributed to the fact that many
farmers were involved in some other off-farm jobs that usually require high qualifications. Farm
households were on average composed of 5.5 persons. A significant negative relationship between
farm household size and the level of education (r = −0.237 and p-value = 0.000) was found, suggesting
that farmers with higher levels of education are more likely to have smaller households compared to
farmers with lower educational levels.
As Table 1 indicates, there is a large variation in farmer income from FFV production.
Many farmers (and/or their family members) were involved in some other agricultural activities
such as the cultivation of olives, tobacco and cereals, which were also produced in this region. Another
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reason for this variation in income can be attributed to the fact that 25% of farmers had only a small
farm (<1 ha) and therefore they were likely to seek other work to ensure their livelihoods. Moreover,
since many of the interviewed farmers possessed high qualifications, they were more likely to find
other (better-paid) off-farm work (e.g., having a job at governmental institutions). This latter case
may also justify the significant negative relationship that was found between farmer income from FFV
cultivation and their level of education (r = −0.229 and p-value = 0.000).
Farm sizes varied considerably from small (< 1 ha) to relatively large farms of 25 ha. On average,
interviewed farmers had farms of 2.4 ha. The area dedicated to the cultivation of FFV had a mean
value of 1.6 ha. Further descriptive results of the farmer survey showed that only 10% of farmers
indicated that they have received loans for FFV cultivation (mainly long-term credit at the early stages
of establishing their farms). About 58% of farmers also indicated that they had received governmental
subsidies for FFV cultivation over the past few years. These subsidies can be split into two types:
in cash and in kind. In the former type of subsidy, farmers are provided with a specific amount of
money per Donum (=0.1 ha) according to the kind of crops planted. In the latter type, farmers are
sold certain agricultural inputs (such as seeds, fertilizers, and equipment for modern drip-irrigation)
with tangible discounts compared to market prices [98]. During the current war situation in Syria,
the government suspended the first type of subsidy from mid-2012 onward, while the second type
was still active according to many of the interviewed farmers and MAAR experts [99]. About 85% of
farmers indicated that they were working collectively with other farmers to solve farming problems,
particularly those related to FFV production and marketing problems. Collective work is basically done
through semi-governmental farmers’ cooperatives, which are located in different towns throughout
the Syrian countryside. However, many interviewed farmers mentioned that these cooperatives still
suffer from poor management, marginal financial and technical resources and poor organization.
Further results showed that 60% of the farmers had heard about the term organic farming through
different sources. These sources included their social environment (family, friends, and fellow farmers),
organic field schools of the Syrian ministry of agriculture (MAAR), organic pioneers in the region,
and media reports pertaining to organic agriculture. Farmers’ knowledge of organic farming, however,
varied from the basic idea of avoiding the use of chemical inputs in farming, to fully understanding
what organic farming meant according to organic regulations. A significant positive correlation was
found between the level of education and whether farmers had heard about the term organic farming
(r = 0.294 and p-value= 0.000). Accordingly, farmers with higher education were more likely to have a
better knowledge of what exactly the term organic farming meant. Most farmers indicated that they
use low chemical inputs on their farms, and that their current practices for maintaining soil fertility
(94% of farmers) and for pest control (86% of farmers) includes at least one of the practices that are
part of certified organic production. For instance, 89% of farmers used livestock manures on their
fields and 60% and 68% of farmers indicated using biological enemies and physical-pheromone traps,
respectively, for controlling pests and diseases.
Table 1. Socio-demographic characteristics of FFV farmers and farm attributes in the coastal region
of Syria.
Characteristic
Gender:
0 = Female
1 = Male
Age at the time of survey (years):
Up to 39
40–49
50–59
60 and above

Mean (Std. Deviation)

% of Respondents
(N = 266)

0.98 (0.12)
-

1.5
98.5

50.47 (13.49)
-

23.3
22.9
27.4
26.3
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Table 1. Cont.
Characteristic

Mean (Std. Deviation)

% of Respondents
(N = 266)

28.42 (13.90)
-

27.4
22.2
20.7
29.7

Highest education level completed:
1 = Less than elementary level (No formal education)
2 = Elementary to less than high school
3 = High school
4 = Two years college (intermediate diploma)
5 = University or above (at least 4 years college)

3.26 (1.44)
-

8.6
33.8
13.9
9.9
33.8

Household size (persons): (N = 251)
Up to 3
4–5
6–7
8 and above

5.45 (2.31)
-

13.1
46.2
28.7
12

Experience in farming (years):
Up to 19
20–29
30–39
40 and above

Ratio of income from FFV cultivation from total
household income:
1 = Up to 25%
2 = 26–50%
3 = 51–75%
4 = 76–100%

2.40 (1.14)
-

28.2
28.6
18.4
24.8

Farm size (ha): (N = 256)
Less than 1
1.0–less than 2
2.0–less than 4
4.0 and above

2.40 (3.07)
-

25.4
33.2
23.8
17.6

Farm size dedicated for FFV (ha): (N = 235)
Less than 0.5
0.5–less than 1
1.0–less than 2
2.0 and above

1.61 (2.48)
-

20.4
30.6
24.3
24.7

Credits for FFV production (long term credits):
1 = Yes
0 = No

0.10 (0.30)
-

10.2
89.8

Access to governmental subsidies for FFV production:
1 = Yes
0 = No

0.58 (0.50)
-

57.9
42.1

Working collectively with other farmers to solve
farming problems (e.g., production and marketing
problems):
1 = Yes
0 = No

0.85 (0.35)
-

85.3
14.7

Source: Own data.

Most farmers had positive attitudes towards aspects of organic farming. These attitudes were
measured on a five-point Likert scale from 1 = strongly disagree to 5 = strongly agree. Farmers rated
many statements positively regarding the environmental, health and economic aspects of organic
agriculture. For instance, all interviewed farmers were concerned about providing healthy food to
their families and they perceived organic products as healthier than conventional ones (mean-score
of 4.86); 94% of them perceived that using chemical inputs in agriculture has negative impacts on
the health of both people and animals (mean-score of 4.63); and 98% of farmers also indicated that
organic farming can play a significant role in mitigating environmental problems through the reduction
of chemical outputs into nature (mean-score of 4.70). Attitudes towards economic and profitability
aspects of organic farming were also positively rated, however with smaller mean-scores and higher
standard deviations than those related to environmental and health consciousness. Thus, 60% of
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farmers agreed that organic products can be sold for higher prices compared to conventional products
(mean-score of 3.63) and 57% of them also perceived organic farming as more profitable than its
conventional counterpart (mean-score of 3.47). About 59% of farmers indicated that yields in organic
farming are not low and that they can be equivalent to the yields of conventional farming. Also,
60% of farmers stated that conversion to organic farming may require high investment costs. This is
comprehensible, as many farmers perceived that some of the required inputs for organic farming
(particularly organic seeds and organic pesticides) might be either expensive or even unavailable
on the local market. The availability of organic certification bodies and the costs of inspection and
certification are also important factors that may hinder or discourage farmers from converting to
organic farming. In this context, most interviewed farmers stated that certification bodies for organic
farming were not available in their region. Only about 18% of the farmers perceived the costs of
inspection and certification in organic farming as relatively low. In contrast, 30% of farmers deemed
those costs unaffordable. The lack of the organic farming certification and inspection bodies in the
research sites might be a reason why many farmers were not well-informed about inspection costs and
certification services.
Market availability for organic products is also an essential factor that motivates or impedes
farmers from converting their farms to organic agriculture. Although about 57% of farmers were
convinced that local consumers would be willing to pay a price premium for organic products, only 15%
of farmers perceived that local markets for organic products were available to some extent in the two
largest metropolitan cities in Syria (Aleppo and Damascus). More than 60% of farmers in this survey
also agreed with the statement that it is hard to find commercial buyers (wholesalers, processors,
or exporters) who are willing to pay higher prices for organic products. Most farmers indicated that it
is not difficult to obtain information and consulting regarding organic farming. However, two-thirds of
farmers perceived that obtaining information about and/or having access to export markets of organic
products is relatively difficult. The lack of information about the organic market potential (either in
the local or export markets) may explain to some extent the relative negative rating of the statements
related to the market prospects of organic products. Though MAAR was successful in encouraging
organic farming in some crops such as cotton and olives (which are export-market oriented), about 80%
of FFV farmers in this survey indicated that MAAR programmes are still not sufficient for promoting
organic farming among FFV farmers.
5.2. PLS-PM Results of the TPB
5.2.1. Assessing the PLS-PM Measurement Model
The first examination of the internal consistency of the TPB constructs was performed by means
of Cronbach’s alpha, followed by assessing the PLS-PM measurement model of the TPB by means of
reliability and convergent validity tests (see Tables 2 and 3). Table 2 shows Cronbach’s alpha for the
TPB constructs. Most of the TPB constructs achieved acceptable levels of Cronbach’s alpha (above 0.70),
Cronbach’s alpha of 0.64 for normative beliefs and of 0.62 for subjective norms are also acceptable
since the current study was exploratory research [92].
Table 2. Cronbach’s alpha results for the Theory of Planned Behaviour (TPB) survey among FFV
farmers in the coastal region of Syria.
Latent
Construct
CONV
BI

Observed
Measures

Cronbach’s
Alpha

Adoption of organic FFV production on the farm within
the next five years.

2

0.806

Behavioural intention to adopt organic FFV production on
the farm within the next five years.

2

0.805

Definition
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Table 2. Cont.
Latent
Construct

Definition

Observed
Measures

Cronbach’s
Alpha

ATT

Attitudes towards the adoption of organic FFV production
on the farm within the next five years.

4

0.790

PBC

Perceived behavioural control to adopt organic production
on the farm within the next five years.

6

0.795

SN

Subjective norms towards the adoption of organic FFV
production on the farm within the next five years.

3

0.622

bsoe

Behavioural beliefs regarding adoption of organic FFV
production on the farm within the next five years.

9×2

0.750

cbpc

Control beliefs on the factors that may support or impede
adoption of organic FFV production on the farm within
the next five years.

8×2

0.722

nbmc

Normative beliefs regarding adoption of organic FFV
production on the farm within the next five years.

7×2

0.640

Note: The set of salient beliefs (bsoe, cbpc and nbmc) are calculated through the expectancy-value model. N = 266.
Source: Own data.

Table 3 exhibits the results of the PLS-PM measurement model of our TPB model. Running
a consistent partial least squares (PLSc) [100,101] instead of the traditional PLS-PM lead to a
misspecification of the model. Therefore, our results are based on the traditional PLS-PM solution.
In Table 3, the measurements of reliability and convergent validity of the PLS-PM measurement model
are provided. Indicator loadings, the fifth column in Table 3, show that most indicators of the TPB
model were highly loading on their specified constructs, suggesting that these indicators were reliable
measures of the constructs under investigation. Highly reliable indicators were also reflected in high
internal reliability on the construct level as can be seen by the high composite reliability values above
0.70 in Table 3. With respect to convergent validity of the TPB model, the endogenous latent constructs
(CONV, BI, ATT, PBC, and SN) demonstrated strong convergent validities, where the average variance
extracted (AVE) values were above 0.50 (see Table 3). The set of salient beliefs (bsoe, cbpc and nbmc)
exhibited values of AVE lower than 0.50, though they had high composite reliabilities. The low AVE
values of the belief constructs can be justified, as those constructs are multidimensional and comprise
a wide range of information about the behaviour under consideration. These low AVE values can also
be confirmed by the relatively low indicator loadings in the case of belief constructs with comparison
to the indicator loadings of the endogenous constructs.
Table 3. Reliability and convergent validity tests of the TPB model of farmers in the coastal region of
Syria to adopt organic FFV production within the next five years.
Observed Indicators

Latent
Constructs

Mean

SD

Attitudes
(ATT)

4.03

Behavioural
intention (BI)
Conversion
(CONV)

AVE (1)

Composite
Reliability (2)

Convergent
Validity?

1.713
1.967
1.554
1.388

0.615

0.864

Yes

0.541
0.552

1.833
1.833

0.837

0.911

Yes

0.532
0.560

1.836
1.836

0.838

0.912

Yes

Code

Loadings

Weights

VIF

0.70

Att_1
Att_2
Att_3
Att_4T

0.784
0.850
0.778
0.719

0.298
0.360
0.324
0.289

4.13

0.75

bi_1T
bi_2

0.913
0.917

4.01

0.75

conv_1
conv_2T

0.910
0.920
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Table 3. Cont.
Latent
Constructs

Mean

Observed Indicators
SD

AVE (1)

Composite
Reliability (2)

Convergent
Validity?

2.181
2.663
1.817
1.120
1.478
1.291

0.509

0.856

Yes

Code

Loadings

Weights

VIF

0.783
0.850
0.791
0.391
0.710
0.660

0.223
0.275
0.261
0.116
0.237
0.260

Perceived
behavioural
control (PBC)

4.05

0.61

Pbc_1
Pbc_2
Pbc_3
Pbc_4
Pbc_5
info_3

Subjective
norms (SN)

3.78

0.75

sn_1
sn_2
sn_3T

0.760
0.682
0.690

0.562
0.404
0.431

1.093
1.157
1.147

0.506

0.754

Yes

2.70

bsoe_1
bsoe_2
bsoe_3
bsoe_4
bsToe_5
bsoe_6
bsoe_7
bsoe_8
bsToe_9

0.551
0.720
0.740
0.654
0.208
0.554
0.725
0.651
0.332

0.162
0.201
0.254
0.176
0.068 *
0.175
0.238
0.206
0.135

1.288
1.910
1.886
1.517
1.076
1.288
1.701
1.533
1.063

0.356

0.820

-

4.14

cbpc_1
cbpc_2
cbpc_3
cbpc_4
cbpc_5
cbpc_6
cbpc_7
cbpc_8

0.694
0.728
0.588
0.739
0.495
0.152
0.487
0.661

0.246
0.255
0.196
0.283
0.155
0.022
0.150
0.253

1.483
1.552
1.481
1.478
1.278
1.065
1.244
1.318

0.357
(0.403)

0.800
(0.822)

-

4.15

nbmc_1
nbmc_2
nbmc_3
nbmc_4
nbmc_5
nbmc_6
nbmc_7

0.577
0.660
0.688
0.375 **
0.533
0.573
0.327 **

0.310
0.325
0.363
0.005
0.261
0.287
0.159

1.215
1.322
1.474
1.366
1.394
1.311
1.064

0.300
(0.343)

0.740
(0.753)

-

Behavioural
beliefs (bsoe)

Control
beliefs (cbpc)

Normative
beliefs (nbmc)

20.55

16.99

13.87

Note: N = 266. Bold indicator loadings and/or weights are significant at p < 0.001; * indicator loading and/or
weights are significant at p = 0.05 and ** indicator loading and/or weights are significant at p = 0.01. VIF: Variance
inflation factor and AVE: Average variance extracted. (1) The values in brackets represent the AVE after disregarding
cbpc_6, and nbmc_7 from the model. (2) The values in brackets represent the composite reliability after disregarding
cbpc_6, and nbmc_7 from the model. The original data of endogenous constructs ranges from 1 to 5 and for the
exogenous constructs from 1 to 25. All input and output data of PLS-PM are standardised. Source: Own data.

A cross-loading test of the TPB model showed that all constructs had established discriminant
and convergent validities, since the indicators of each construct were loading higher on their specified
constructs than they loaded on the other constructs in the TPB model. Few of these indicators had
relatively high cross-loadings on other constructs of the TPB model, though they were lower than their
loadings on the associated constructs. Alike cross-loading test, Fornell-Larcker criterion indicated that
all constructs of our TPB are empirically distinctive from each other.
Though cross-loading test and Fornell-Larcker criterion are the most popular in social sciences for
estimating discriminant validity, they have been criticised over the past two years. For instance,
Henseler et al. [102] considered them insufficient and called for a new criterion for assessing
discriminant validity in variance-based structural equation modelling. As an alternative, Henseler and
his colleagues suggested Heterotrait-Monotrait Ratio (HTMT) as the best criterion for discriminant
validity [102]. The result of HTMT are presented in Table 4. The results show that the discriminant
validity of the model has been established, since the HTMT values are significantly lower than 1.
Most of HTMT values fulfilled the most conservative threshold (HTMT 0.85 ), since their values are
lower than 0.85. The HTMT value of attitude and behavioural intention (0.876) indicates a discriminant
validity at HTMT 0.90 . Two HTMT values exceeds HTMT 0.90 threshold: the constructs of attitudes
and perceived behavioural control (HTMT = 0.918) and the constructs of behavioural intention and
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conversion (HTMT = 0.935). Nevertheless, HTMTinference , the most liberal HTMT threshold, shows that
the construct validities of these construct are also established.
Table 4. Discriminant validity test of the TPB model of farmers in the coastal region of Syria to adopt
organic FFV production within the next five years: Heterotrait-Monotrait Ratio (HTMT).
Latent Constructs

ATT

BI

CONV

PBC

SN

bsoe

cbpc

Attitudes (ATT)
Behavioural intention (BI)
Conversion (CONV)
Perceived behavioural control (PBC)
Subjective Norms (SN)
Behavioural beliefs (bsoe)
Control beliefs (cbpc)
Normative beliefs (nbmc)

0.876
0.825
0.918
0.843
0.808
0.791
0.452

0.935
0.771
0.685
0.654
0.659
0.333

0.785
0.609
0.645
0.700
0.319

0.663
0.691
0.759
0.523

0.776
0.729
0.586

0.850
0.557

0.568

nbmc

Source: Own data.

5.2.2. Path and Total Effect Coefficients of PLS-PM Structural Model
The results of PLS-PM of our TPB model showed that farmers’ positive attitudes and perceived
behavioural control towards the conversion to organic FFV production had a positive influence on
the behavioural intention to convert. These findings are in line with the TPB assumptions. Subjective
norms towards a conversion to organic FFV production, however, played a small role in forming
behavioural intention in our study. Furthermore, the direct components of behavioural intention
(ATT, PBC and SN) were also well predicted by their respective salient beliefs (bsoe, cbpc and nbmc).
Moving on in the TPB model, the behavioural intention was found as the primary predictor of the
decision to adopt organic FFV production, followed by the perceived behavioural control towards this
behaviour. PLS path modelling results in Table 5 confirm that the paths linking the TPB components
had significant coefficients at p < .05 (with one exception for the path from SN to BI, which was found
not significant). Table 5 also includes the total effect coefficients that demonstrate the chain of causal
effects from the set of salient beliefs (bsoe, cbpc, nbmc) to the behaviour (CONV) in the TPB model.
Results further indicate that most of the total effect coefficients were highly significant at p < 0.001.
Though normative beliefs had a significant effect on subjective norms, their total effects on behavioural
intention and behaviour was not significant.
Table 5. Path and total effect coefficients of TPB constructs on behavioural intention to adopt organic
FFV production (BI) and adoption decision (CONV) by farmers in the coastal region of Syria within the
next five years.
→: Effect Direction (e.g., Attitudes
→ Behaviour: Represents
Effects of Attitudes on Behaviour)

Coefficients
(Original Sample)
(N = 266)

Coefficients
(Sample Mean (1) )

Standard Error
(N = 266)

p-Value

Attitudes (ATT) →
Behaviour (CONV)

0.317 **

0.315

0.070

0.000

Attitudes (ATT) →
Behavioural intention (BI)

0.482 **

0.477

0.089

0.000

Behavioural intention (BI) →
Behaviour (CONV)

0.658 **

0.657

0.055

0.000

Perceived behavioural control (PBC) →
Behaviour (CONV)

0.368 **
(0.216 **) (2)

0.371

0.066

0.000

Perceived behavioural control (PBC) →
Behavioural intention (BI)

0.232 *

0.236

0.076

0.002

Subjective norm (SN) →
Behaviour (CONV)

0.058

0.059

0.040

0.143

Subjective norm (SN) → Behavioural
intention (BI)

0.088

0.091

0.066

0.144
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Table 5. Cont.
→: Effect Direction (e.g., Attitudes
→ Behaviour: Represents
Effects of Attitudes on Behaviour)

Coefficients
(Original Sample)
(N = 266)

Coefficients
(Sample Mean (1) )

Standard Error
(N = 266)

p-Value

Behavioural beliefs (bsoe)
→ Behaviour (CONV)

0.200 **

0.202

0.050

0.000

Behavioural beliefs (bsoe) →
Behavioural intention (BI)

0.304 **

0.306

0.066

0.000

Behavioural beliefs (bsoe) →
Attitudes (ATT)

0.629 **

0.639

0.037

0.000

Control beliefs (cbpc) →
Behaviour (CONV)

0.224 **

0.229

0.046

0.000

Control beliefs (cbpc) → Behavioural
intention (BI)

0.141 *

0.145

0.048

0.003

Control beliefs (cbpc) → Perceived
behavioural control (PBC)

0.608 **

0.616

0.043

0.000

Normative beliefs (nbmc) →
Behaviour (CONV)

0.021

0.023

0.016

0.180

Normative beliefs (nbmc) →
Behavioural intention (BI)

0.032

0.035

0.024

0.183

Normative beliefs (nbmc) →
Subjective norm (SN)

0.368 **

0.390

0.052

0.000

Total effects = direct effects (i.e., path coefficient when there is a direct path connecting two given components of
TPB model) + indirect effects (i.e., mediated effects) between two components, not necessarily, having direct path
connecting them). *: Total effect coefficient of original sample (N = 266) is significant at p < 0.01 and **: coefficient
is significant at p < 0.001. (1) : Sample mean represents the total effect mean obtained from PLS bootstrapping
procedure (5000 samples of 266 cases for each). (2) : a coefficient of 0.216 ** represents the direct effect of PBC on
CONV. Source: Own data.

5.2.3. Predictive Accuracy and Predictive Relevance of PLS-PM Structural Model
Table 6 exhibits the results of TPB model predictive accuracy and relevance. R2 values of the TPB
endogenous constructs vary from a small value of 0.14 in the case of subjective norms to a substantial
value of 0.66 in the case of the decision to adopt organic FFV production. However, all values were
found to be much greater than the minimum R2 values required in a quantitative research [92],
and thus, indicating that the TPB model had a good predictive accuracy. The effect size of a given
predictor construct ( f 2 ) on the predictive accuracy of a predicted construct within the TPB model
can be calculated from the changes in R2 values whether a given predictor construct is included in or
excluded from the OLS path model of the predicted construct. The effect sizes of ATT, PBC and SN on
the predictive accuracy of BI and CONV are provided in Table 6. Attitudes apparently had the most
important effect on behavioural intention, followed by perceived behavioural control, and subjective
norms. With respect to the effect sizes of predictor constructs on the behaviour under consideration,
behavioural intention had the largest effect on behaviour, followed by perceived behavioural control.
Attitudes and subjective norms, however, had only very small effects on the behaviour.
For assessing the predictive relevance (Q2 values) of the PLS-PM structural model, the blindfolding
procedure was utilised. The results in Table 6 show that the PLS-PM structural model had predictive
relevance for all TPB endogenous constructs, where all Q2 values were found to be greater than 0.
In terms of Q2 values, subjective norms had the lowest predictive relevance within the TPB model, while
the behavioural intention and behaviour were the constructs with the highest predictive relevance.
Table 6 indicates that the result patterns of the effect sizes of construct’s predictive relevance (q2 )
on the behavioural intention and behaviour were similar to the effect sizes of predictive accuracy.
Though PBC’s effect size of predictive relevance on the behaviour was large, its effect size on predictive
accuracy was rather small to medium. This suggests the relative importance of PBC in predicting the
behaviour under investigation.
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Table 6. Predictive accuracy and predictive relevance of the TPB model of FFV farmers in the coastal
region of Syria.

R2

Model Predictive Accuracy

Model Predictive Relevance

Effect Size on
Behavioural
Intention (f 2 )

Effect Size of
Construct’s
Predictive
Relevance on
Behavioural
Intention (q2 )

Effect Size on
Behavior (f 2 )

Q2

Effect Size of
Construct’s
Predictive
Relevance on
Behaviour (q2 )

CONV

0.659

-

-

-

-

0.502

-

-

-

-

BI

0.526

-

-

0.758

very large

0.401

-

-

0.471

very large

ATT

0.396

0.212

between
medium
and large

0.000

very small

0.214

0.141

medium

0.216

between
medium
and large

PBC

0.369

0.050

between
small and
medium

0.079

between
small and
medium

0.160

0.032

between
small and
medium

0.390

large

SN

0.135

0.006

very small

0.000

very small

0.058

0.009

very small

0.005

very small

Note. N = 266. The predictive accuracy of the TPB endogenous constructs is calculated by means of PLS-PM
algorithm, while the predictive relevance of those constructs is obtained by blindfolding procedure of PLS-PM
(the blindfolding procedure was calculated based on omitted distance: D = 5). All input and output data of PLS-PM
are standardised. Q2 > 0: Endogenous construct has predictive relevance. f 2 and q2 values of 0.02, 0.15 and 0.35,
respectively, represent small, medium, and large effects on the prediction of BI and CONV. Source: own data.

6. Discussion and Conclusions
With respect to the theoretical and methodological approach of the present study, few studies so
far have investigated the conversion to organic farming upon either partial or full implementation
of the TPB as theoretical framework (e.g., [78,80,82,103]). However, unlike our study, none of these
studies used the PLS-PM approach as the main tool to analyse and examine the causal relationships
throughout the theoretical model. Though subjective norms in our study played a minor role in forming
the behavioural intention, our TPB model showed its aptitude and importance as an appropriate
theoretical framework for modelling and understanding the decision-making process of Syrian farmers
regarding the adoption of organic FFV. By boosting and augmenting the economic model of organic
farming with a socio-psychology model of behaviour and ideas from rural sociology as was presented
in the adopted TPB model, our study makes a substantial contribution to the literature regarding a
new technology adoption in developing countries. Thus, the different constructs of the TPB were able
to capture and combine a wide range of information needed for decision-making in one single model.
Accordingly, the adopted model included farmers’ beliefs, perceptions, subjective norms, and attitudes
about different aspects of organic farming (i.e., economic, environmental, health, and animal welfare)
to predict farmers’ intentions and the likelihood of converting their farms to organic FFV within the
next five years. Obtained results of PLS-PM confirm the stipulated relationships within the theory and
provide further evidence of the profound role of the TPB model used in this study. In comparison
to our findings, Hattam [78] found that Mexican farmers had generally positive attitudes towards
organic avocado production; however, their intentions to adopt organic farming were rather weak,
suggesting that favourable attitudes alone are not sufficient to explain the behavioural intention.
Moreover, the influence of perceived social pressure and perceived ease of conversion were found to
be influential on farmers’ intentions to adopt organic avocado production [78]. In accordance with our
findings, Asadollahpour et al. [82] found the TPB model to be a largely relevant and constituent model
for predicting the conversion to organic farming among rice farmers in Iran. Interestingly, unlike
our study, Asadollahpour and his colleagues found perceived behavioural control to have a stronger
effect on the conversion decision than the behavioural intention had [82]. In line with our study,
Terano et al. [103] found that perceived behavioural control and attitudes were the main drivers of the
behavioural intention among Malaysian farmers, while subjective norms were found not significant.
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The level of farmers’ awareness and knowledge about sustainable farming practices were also found
to have direct effects on the behavioural intention [103].
With respect to farm and farmer characteristics, the results of our study show that a strong
intention to convert to organic agriculture can be seen particularly among farmers who were already
using many organic practices and low chemical inputs. Furthermore, the intention to adopt FFV
production was particularly strong with Syrian farmers who had a better educational level and a
better income obtained from FFV cultivation. Interestingly, most interviewed farmers of FFV in the
present research had obtained at least a high school degree. In contrast to this finding, many studies
from developing countries showed farmers as having a lower educational level such as Hattam in
Mexico [78], Sarker et al. in Bangladesh [42], Pornpratansombat et al. in Thailand [43], and Karki
et al. in Nepal [31]. Furthermore, farmer’s age and experience in cultivation of FFV played only a
small role in the decision to adopt organic FFV production within the next five years. Interestingly,
Sarker and Itohara [57] and Karki et al. [31] found that older, more experienced farmers can better
cope with organic farming practices than younger farmers who usually have less farming experience.
These two studies further indicated that farmers with larger land holdings (i.e., a sign of farmers’
wealth in Bangladesh and Nepal) have a greater ability to convert their farms to organic [31,57].
The land holding size in Syria is also an important indicator of a farmer’s wealth. However, in the
present research, the farm size did not show a direct influence on farmers’ intentions to convert to
organic FFV production within the next five years. Nevertheless, the farm size and other farm and
farmer characteristics (such as the educational levels of farmers and their income from FFV cultivation,
farmers’ current practices on their farms and their general attitudes about organic farming) were found
to have indirect effects on the behavioural intention to adopt organic FFV production (see Figure 1).
In accordance with the TPB assumptions, these variables served as background factors that had direct
influences on the set of accessible beliefs from which the attitudes, perceived behavioural control,
subjective norms, and behavioural intentions were derived.
The present research has shown that Syrian farmers of FFV had favourable attitudes towards
organic farming and were willing to convert their farms to organic within the next five years.
The strong intention to convert to organic agriculture can be seen particularly among farmers who
are already using many organic practices and low chemical inputs. These are good pre-conditions
for further expansion of organic agriculture among Syrian farmers at a lower cost. Though Syrian
farmers had positive intentions to convert to organic farming, initiatives of governmental institutions,
NGOs and international development agencies about organic farming are important in spreading
further information about conversion, certification, and quality requirements for their organic produce.
Such initiatives should also pay particular attention to informing more about the continuously rising
demand for fresh organic produce in regional and international markets, alongside with boosting
farmers’ perceptions and awareness of the economic, health and environmental benefits of producing
FFV organically. These initiatives should not overlook or underestimate the important role that can
be played by successful producers of organic FFV in the coastal region at helping and motivating
farmers to convert their farms to certified organic FFV production. Farmers are inclined to have
great trust in experience-based information provided by successful organic farmers. The role of
wholesalers and exporters with interest in organic FFV can also be decisive in motivating farmers to
start the conversion process by offering long term contracts [104]. The findings of this research yield
implications for the different stakeholders (governmental institutions and NGOs, farmers, exporters,
wholesalers, etc.) who are interested in prompting the Syrian export of organic products. In the
pre-war period, the Syrian agricultural sector had been a significant source of income for many Syrian
families who were engaged in producing, processing, trading and/or exporting agricultural products.
The agricultural sector is likely the easiest sector to recover after the war in Syria reaches an end. Thus,
once Syria is stabilised and the economic relationships with the EU are resumed, exporting organic
FFV to the high-value EU markets (including Germany) under the EU Mediterranean Association

Sustainability 2017, 9, 2024

18 of 22

Agreement, will indispensably offer great opportunities for Syria to acquire the foreign currency
needed to help rebuild the post-war country.
Future research should explicitly consider two other factors that may also play an important role
in the conversion to organic farming. First, the degree to which off-farm employment (by farmers
and/or other household members) may affect the decision of farmers to adopt organic farming. Second,
the possibility to convert only a part of the farm to organic farming. Many farmers are likely to consider
an incremental step-by-step approach as part of their conversion strategy to organic farming. However,
such an approach must be in line with national and (for export purposes) international regulations on
organic agriculture.
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