Vol. 17(10), pp. 1360-1370, October, 2021
DOI: 10.5897/AJAR2021.15764
Article Number: BD3610F68041
ISSN: 1991-637X
Copyright ©2021
Author(s) retain the copyright of this article
http://www.academicjournals.org/AJAR

African Journal of Agricultural
Research

Full Length Research Paper

Economic and environmental benefits of sunflower
contract farming: Evidence from a Greek region
Siouzanna Gioumatova1, Christos Karelakis1 and Polytimi Farmaki2*
1

Department of Agricultural Development, Democritus University of Thrace, 193 Pantazidou Str., Orestiada, Greece.
Department of Regional Development and Cross-Border Studies, University of Western Macedonia, 50100 Kozani,
Greece.

2

Received 27 August, 2021; Accepted 8 October, 2021

Contract farming involves agricultural production carried out on the basis of an agreement between
buyers and producers. The aim of the research is to study the extent to which contract farming affects
the income of producers. In addition, to study the indicators for the choice of contract cultivation. A
quantitative, descriptive and correlational survey was conducted using an original questionnaire which
consisted of closed-ended, open-ended and multiple-choice questions. In the present research 306
producers of South Evros have participated with the majority being over 45 years old, married and
graduates of secondary education. The statistical analysis was performed at a significance level of 5%,
using the regression and correlational analysis. The 83.4% of the respondents (N=255) stated that their
income was significantly affected by their involvement in contract farming, while the 75.3% (N=183)
noticed a positive effect. The decision to choose contract farming (with ˂ 5% statistical significance)
was affected by profits, the ability to repay debts, the income influence and the positive income
influence. The impact of contract farming on incomes was high and positive. Most of the respondents
who were willing to choose contract farming were farmers who have seen an increase in profits, a
significant and positive impact on incomes, and those who were able to repay their debts.
Key words: Contract farming, contract cultivation of sunflower, water resources for irrigation, income, revenue,
prefecture of Evros.

INTRODUCTION
Agriculture comprises are one of the largest “industries”
in the world, producing $ 1.3 trillion worth of goods and,
at the same time, being the largest employer in the world,
with about 1.3 billion people working directly in it and 2.5
billion to depend on it financially in growing countries.
The production, processing, distribution, advertising, and
marketing of agricultural merchandise is expected to

absorb half of the financial investments by 2025
worldwide (Pultrone et al., 2012). As a result, it is easy to
understand that agriculture is a determining factor of
development for many people. It is expected that
producers will turn to different management methods to
increase their production, profit, and general earnings,
and one of these ways is contract farming (Elgilany et al.,
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2012). The simplest and most common form of contracts
concerns the conditions under which the production
occurs and how the crop will be delivered to the buyer's
premises (Rehber, 2018).
Contract farming has been used for decades in
agricultural production, but its use seems to have
increased in recent years. The idea of contracts is now
appealing to many farmers as it can provide both a stable
market and access to funding for production (Rehber,
2018). Contract agriculture is often of interest to
consumers pursuing a commodity deal for further selling
along the value chain or processing. Contract farming
provides many benefits for the producer (risk reduction,
the possibility of financing), for the business (participation
and control in the production process), for the consumer
(quality, safety, price), for the environment and the health
of residents of the community (environmental and food
safety awareness) and of course the local economies
(increased investments in the area) (Rehber, 2018).
The contracts‟ key shareholders are those in the
manufacturing industry because the guaranteed deal
enables them to optimize processing power. Farmers‟
contracts may also reduce the risks that may emerge
from crop diseases or weather conditions and promote
certification
demanded
by
developed
markets
(Setboonsarng et al., 2008). National economies also
have potential benefits, as contract farming leads to
balanced economies, which, as Setboonsarng et al.
(2008) argued, are compelled to provide a more dynamic
agricultural sector. As with any contract, contract farming
involves several risks and problems. Common problems
include farmers selling to a customer other than the one
stated in the contract (known as „side selling,‟ out-ofcontract marketing or „pole vaulting‟) or using the
company‟s resources purposes other than anticipated.
On the other hand, the company does not necessarily
buy the goods at agreed prices or agreed amounts or
degrade the final products‟ quality arbitrarily (World Bank,
2008). Therefore, an appropriate legal framework is vital
for the successful implementation and long-term
sustainability of contract agriculture. Within this context,
farmers and buyers will be facilitated when negotiating
and drafting contracts and being protected from the risks
that may arise during the contract, such as abuse of
power by the strongest party or breach of contract
(European Commission, 2020). Contract Farming
represents a significant change in agricultural production
organization, both in developed and developing countries
(Otsuka et al., 2016). It integrates farmers and rural
families into the broader national and global economy by
separating land ownership from power, land-use
decisions, including cultivation, using chemicals
(pesticides, fertilizers) and decisions about the time and
method of harvesting. In this way, land management and
cultivation do not belong exclusively to farms‟ owners and
land operators (Otsuka et al., 2016).
The main benefit for farmers who have an active
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cultivation contract is the reduced financial risk. At the
same time, contractors guarantee a stable supply source,
allowing farmers to plan investments in large-scale
processing systems (Rehber, 2018). Perhaps the most
significant disadvantage is that farming families who have
entered a farming contract are increasingly marginalized,
as they lose their power, since, after the contract, they
depend on industry companies to provide them with
financial inputs and share know-how (Rehber, 2018). The
spread of contract farming has accelerated the decline of
developed
countries‟
agricultural
genetic
base,
accompanied by the development and widespread use of
new varieties. The farmer sells the labor force instead of
chickens, apples, beans, potatoes, and other products
(Rehber, 2018).
In the case of sunflower, contract cultivation may be a
first-class economic opportunity for farmers, providing
income and energy adequacy through biodiesel
production. The presence of energy crops in Greece
verified sunflower cultivation as one of the most reliable
solutions in energy crops, offering a steady income to
contract farming with minimal or zero irrigation (Wang
and Xia, 2007). Commercially, sunflower contract farming
is also viable as companies choose the most efficient
farmers to maximize profitability (Bogetoft and Olesen,
2004). Once these farmers have been identified,
confidence must then be developed as contracts will only
work if both parties can prove they will benefit from this
cooperation; that needs collaboration and knowledge
sharing (Wang and Xia, 2007). In Greece, few banks
provide contract agriculture programs to ensure farmers‟
effort and interests, and these programs seem to have
gained unique acceptance and momentum (Piraeus Bank
Greek Agriculture, 2016). For farmers, finding resources,
receipts, and revenues to meet their obligations is a
factor of uncertainty. These products are continuously
integrated into new programs to support and promote
contract agriculture (Piraeus Bank Greek Agriculture,
2016).
Internationally, various studies have been carried out
on contract farming activities (Setboonsarng et al., 2008;
Swinnen and Maertens, 2007; Simmons, 2002),
performing a series of case studies in selected Asian
countries to determine rice farmers‟ benefit conditions.
The main factors influencing contract farming are a)
demographic factors (age, gender, education), b)
economic factors (such as farm size, investments in
irrigation network design and construction (Douglas,
2020), farmer experience, specialization, risk preference
and credit restrictions), c) social market factors (market
structure, e.g. number and size of agricultural
enterprises, degree of product diversification, etc., the
behavior of agricultural enterprises in markets such as
strategy,
advertising,
marketing,
research
and
development etc. and the development of the
infrastructure of each economy, and d) the government
policy of promoting contract farming. Accordingly, it is
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imperative to consider the antecedents of contract
agriculture and whether these factors correlate to
determine a farmer‟s final decision to conclude an
agricultural contract.
Successful agricultural development is mainly
dependent on the availability and financing of new tools
such as improved fertilizers and pesticides, unique
seeds, the introduction of novel, large-scale technological
advances in precision farming. As far as irrigation
systems are considered, there must always be adequate
water quantities to meet crop requirements. This is worse
in small farmers, particularly those living in remote
regions and upland areas in most developing countries
(Swain, 2008).
Bearing in mind the above mentioned, the present
study endeavors to assess the factors that contribute to
the adoption of sunflower crop contract farming and affect
the income of farmers and the environment. Accordingly,
a quantitative survey was administered to farmers in a
remote Greek region and employed a series of
multivariate methods. The innovativeness of the study
lies in the fact that for the first time, the economic benefits
resulting from the use of contract farming in the
production of sunflower in the studied region. This
research is essential not only for the geographical area
but also for the economic benefits of contract farming,
offering an integrated picture of contract farming and
whether it has influenced the farmers who chose it.

THEORETICAL BACKGROUND
Contract farming is an arrangement between farmers and
buyers on the production and delivery of agricultural
products under predetermined conditions, and sometimes
at predetermined prices, e.g., (Pultrone, 2012; Eaton and
Shepherd, 2001; Andri and Shiratake, 2003). According
to the microeconomic theory, this is an institutional
structure that evolves in response to insufficient or
incomplete markets (Grosh, 1994; Glover, 1994; Key and
Runsten, 1999). In theory, contracts for inputs and
supplies enhance smallholder farmers‟ access to
resources,
e.g.,
yield-enhancing
inputs,
credit,
information, services, and market products. Contracting
non-price factors, such as technical assistance, access
and price of irrigation water, training, and education, may
further help farmers improve their production,
productivity, and profitability (Ruben and Sáenz, 2008;
Chakraborty, 2009). With prices set, farmers will
potentially have more stable farm income. Extra revenue
earning is a crucial incentive for farmers to enter
contracts (Bijman, 2008; Little, 1994).
In general, the term Contract Farming describes the
method of organized production based on a contract.
Usually, a written production agreement between two
parties, the farmer and/or cooperative and a company,
working together in a chain activity, for the production

and delivery of agricultural products in advance agreed
(Siallagan et al., 2019). As it has been stated, the
contract includes terms that specify the mode of
production (cultivation method, seeds, use of pesticides,
etc.), the quantity and the period in which it must be
delivered, the quality characteristics of the products, the
purchase price, the possibility of terminating the contract
and the manner of compensation in case force majeure
(Siallagan et al., 2019). Contractual integration, based on
an agreement between equal parties, can be vertical or
horizontal (Rehber, 2007). “Vertical integration” is
described as a contractual relationship that develops
between the individual farmer and the business that buys
the agreed produced product and supplies the farmer
with the means of production. In this case, the process
starts before the production and reaches the processing
of the product. “Horizontal integration” refers to the
merger of owned companies in the same industry or
object of activity and aim to adopt standard practices and
actions to organize the product‟s production and sale
(Rehber, 2007). The act of agricultural cooperatives and
producer groups falls into the form of horizontal
integration. Nowadays, we meet “integration systems”
that are financial ensembles, showing horizontal and
vertical integration (Rehber, 2007).
Smallholders enter into the contract if their expected
contracting gain exceeds their booking utility (Barrett et
al., 2012; Da Silva, 2005). While farmers' primary
incentive to participate in contract farming is receiving
additional income, farmers can also contract for other
purposes (Prowse, 2012). Agriculture contracts may also
assign liability between the smallholders and the
contracting firm (Bogetoft and Olesen, 2004).
Smallholders typically bear the risk of development, while
the contracting companies generally face marketing risk
(Bogetoft and Olesen, 2004; Glover, 1994; Carr, 1993)
argue that most smallholders are using contract farming
to diversify the risk rather than optimize production
volume. It appears that contract agriculture constitutes a
significant shift in the organization of agricultural
production in both developed and developing countries,
according to a thorough review and analysis of results
from international literature (Otsuka et al., 2016).

Contract
farming
models:
Advantages
disadvantages of contract agriculture

and

According to the international literature, there are five
basic contract farming models (Prowse, 2012; Melese,
2012). First, the Centralized Model refers to the
conclusion of a company agreement (buyer/financier) to
buy products from a large portion of small growers.
Second, the Nucleus Model can be considered as a
variant of the Centralized Model. The company
(buyer/financier) controls and manages a sizeable,
cultivated area (or plantation) (Barrett et al., 2005). Third,
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the Multipartite Model is standard for many different
bodies to participate in the cultivation process, such
asorganizations, state institutions, companies, credit
institutions and farmers. It is usually a variation of the
Centralized or Nuclear Production Model (Barrett et al.,
2005). Fourth, the Informal Model is characterized by the
participation of individual small entrepreneurs / small
scale companies. The contracts have a loose/informal
form and are mainly seasonal (Barrett et al., 2005).
Finally, the fifth Intermediary Model involves an
intermediary party (broker/intermediary/subcontractor) in
the cultivation process, who signs an intermediary
agreement with the contract company (Prowse, 2012).
Understandably, contract agriculture offers economic
and social benefits; however there are advantages and
disadvantages for the involved producers and the
processing and marketing of the products (Pultrone,
2012). The advantages for the producers are depicted in
Exhibit 1 while disadvantages are depicted in Exhibit 2,
herein.

Exhibit 1. Contract agriculture advantages (Domi,
2014)
Advantages for producers:
i) The scientific assistance and training to improve quality
of the product, but also the efficiency of the cultivated
areas,
ii) The decrease of the risk of sales of products, as well
as ensure its absorption,
iii) The guaranteed product price or in the worst case
knowledge of the how it is shaped,
iv) The guaranteed payment time of production,
v) The possibilities of financing by the company (even
with the provision of agro supplies) or access to financial
institutions to meet credit needs of production,
vi) The proper annual financial planning resulting in the
compliance with their consumer needs, and
vii) The new practices and technologies, viii) the
experience and skills gained in cultivation itself and
recordkeeping and schedules and quality control.
Advantages
for
agricultural
processing of products

marketing

and

i) The guaranteed supply of raw materials and therefore
correct planning of their production,
ii) The possibility of consistent delivery of their products,
iii) The stable and prescribed quality,
iv) Avoidance of production failure risk,
v) The detailed tracing of end products,
vi) The corporate social and environmental responsibility,
and
vii) The reduction of transport costs and, therefore,
reduction of production costs.
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Exhibit 2. Contract agriculture disadvantages (Domi,
2014).
Disadvantages for producers:
i) The limited negotiation power against giant companies
and the increased financial risk due to specialization in
production. Many producers often choose to cultivate
more products beyond the ones referred to in contract
farming products,
ii) The difficulty in breaking the contract,
iii) The loss of their previous product market interfaces,
iv) The loss of their autonomy and their transformation
into employee‟s companies,
v) Corruption cases, and
vi) The forgery of contracts or fraud. For example, in a
tomato company, deliberately procrastinating the
products‟ receipt, resulting in the tomatoes‟ weight loss
due to evaporation This caused the company to benefit
from the now concentrated product. The producers were
losing the possibility of extra profit.
Disadvantages for agricultural
processing products:

marketing

and

i) Enterprises involve the increase in operating costs due
to the need for supervision of the production,
ii) The often decreased product quality as a result of nonproper use of production standards by farmers,
iii) The reduced flexibility for raw materials supply from
other sources, with possible better quality or lower price,
iv) The non-contractual sales of producers, or the
infringement of other contractual obligations, and,
v) The risk of perceiving cooperation as a relationship of
exploitation by the farmers, resulting in a bad corporate
social responsibility profile.
Impact of contract agriculture on the environment
Contract farming is considered a strategic policy tool to
improve farm income and modernize agriculture. As
sustainable agriculture's main task is the satisfaction of
human needs, sound agricultural practices should have
an essential role in contract farming to satisfy the most
critical needs of all people. Unfortunately, either farmers,
producers, or governments usually ignore sustainability,
and as a result, pressing environmental issues arise.
Over-exploitation of groundwater, excess use of
fertilizers, heavy metals and pesticides, and monocropping leading to declining soil fertility are some of the
most common effects of contract farming on the
environment. Agriculture also impacts water use and
quality. Environmental degeneration also, because any
form of agriculture can become a significant problem if it
is not controlled. Legislation for environmental protection
and land use for agriculture is rarely enforced in most
countries, although there are many legislative and
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administrative tools (Pultrone, 2012).
In many countries (Morvaridi, 1995), the primary
constraint on agricultural production is the supply of water
for irrigation as lack of available water resources for
agricultural production is already a significant issue and is
expected to grow because of increasing population
higher food demand, climate change and the decline of
land availability for agriculture use (Elliott et al., 2014).
Most of the time, irrigation water and environmental
costs are not specified in contracts between producers
and companies. However, they account for a significant
portion of production costs (Foundation for Economic and
Industrial Research, 2020). Whereas, for non-contract
farmers, water availability for irrigation and lower
agricultural products prices have been identified as
significant problems (Kumar and Kumar, 2008).
According to Kumar and Kumar (2008), a high
percentage of non-contract farmers were interested in
joining contract farming provided that the issue of
irrigation was solved.
However, integrated irrigation water management could
be succeeded by reducing implementation costs and
promoting efficient, equitable, and sustainable water
allocations (Saleth and Dinar, 1999). Besides,
modernization of existing irrigation systems is of
paramount importance to enhance efficiency and respond
to the legal framework for water resources and
sustainability and environmental protection.

Impact of contract agriculture on technological
efficiency, productivity, and revenue
An abundance of literature states significant technological
inefficiencies and low returns from smallholder farming
(Koopmans, 1951; Farrell, 1957; Schultz, 1964; Timmer,
1971; Bravo-Ureta and Evenson, 1994). It is argued that
in small-scale agricultural production, inefficiency is often
correlated with factors associated with household
demographic characteristics, farm characteristics and the
organizational and management system to which farmers
are accustomed (Forsund et al., 1980; Battese and
Coelli, 1993).
Besides, low technological efficiency rates could be
due to loan, insurance, knowledge, and product market
failures. Key and Runsten (1999) suggest that these
market failures also prohibit farmers from making efficient
use of the abundant resources they possess, such as
land and labor. The difference between what is currently
generated and the level of potential production remains
vast. The income is small. Improving smallholders‟
technological efficiency can improve their production,
overall output, and profits without needing cost increases
or technology changes. Many studies examine the effects
of contract farming on farmers‟ incomes (Key and
Runsten, 1999; Little, 1994; Singh, 2002; Warning and
Key, 2002; Miyata et al., 2009) and most of these studies

state a significant positive impact.
Studies evaluating the impact of contract farming on
output and/or productivity are, however, limited. Some
empirical studies have shown that contract farmers have
higher technological output and/or profitability than noncontract farmers (Ruben and Sáenz, 2008; Chakraborty,
2009; Warning and Key, 2002; Ramaswami et al., 2006),
while other studies show no (significant) differences
(Little, 1994; Miyata et al., 2009; Glover and Kusterer,
1990). Such research, however, does not consider the
self-selection of contract farmers and non-contract
farmers. Rao et al. (2012), who find that supermarket
contracts‟ involvement contributes to significant
productivity gains for Kenyan vegetable farmers, has
done the only research that analyses contract farming's
causal impact on technological performance and
productivity.
Therefore, it is noted that there is a lot of link between
the contract agriculture sector and the related economic
factors. As a result, this research is geared towards the
economic sectors contributed by conventional agriculture.
Thus, one of the research questions raised and answered
is:
1) To what extent does contractual agriculture affect the
income of producers?
This research question refers to the degree and the kind
of influence that the participation in contract farming had
to the income of farmers. The second research question
of the study is stated below:
2) Which are the predictive factors for the choice of
contract farming?
This research question refers to the predictive factors for
the choice of contract farming, examining the producers‟
profits, the return on the crop, the possibility of repaying
any producers‟ debts, the significant influence of
producers‟ incomes and the positive influence of income.

METHODOLOGY
Sunflower production in Greece
According to data presented by Markopoulos (2019), sunflower
production in Greece takes place mainly in northern areas (Eastern
Macedonia and Thrace). The study area of this research is the
prefecture of Evros. The high rate of production in this area is easily
perceived if one considers, not only the prevailing climatic
conditions that contribute to the prosperity of this crop, but also the
substantial agricultural (crop rotation-complete crop rotation) and
economic (immediate absorption of the product to produce
essential goods) benefits to farmers from the exploitation of such
crucial raw material. The primary sector in Eastern Macedonia and
Thrace, especially agriculture, plays a vital role for GDP (almost 8%
of the area GDP). Overall, similarly to the entire agricultural
production process, agricultural production also affects both the
local economy and the wider region's development. It should not be
overlooked here that policies to promote balanced growth can
contribute to both the development of the food sector and
sustainable economic growth of the region (Markopoulos, 2019).
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Research design
The methodology involved a quantitative survey on farmers
between August and October of 2018 using 5-level Likert scale,
open and closed-type questionnaires as well as multiple response
questions. The qualitative interviews concerned the institutional
framework and the poverty levels of each village, its history in
relation to the development of sunflower production. For the survey
regarding sunflower production companies, four companies were
interviewed using structured questionnaires that consisted of
qualitative questions. These interviews helped the study to fully
understand the history of the area, especially regarding the
development of the sunflower sector and the socio-political issues
faced by households.
The study's dependent variable is the choice of contract farming,
while the independent variables involved the profits, the attribution
of crops, the ability to repay any debts, the significant influence of
income, and the positive influence of income. The quantitative
survey was selected because concepts of profits, attribution of
crops, ability to repay any debts, the influence of income and choice
of contract farming are measurable; thus, the researcher could
measure them accurately (Creswell, 2013). The open type question
was used for the factors that affect the choice of contract farming to
give the farmers the freedom to choose and express their opinion
(Creswell, 2013). Furthermore, according to the research questions,
there is a need to examine predictive factors of the dependent
variable choice of contract farming and reveal relationships
between independent variables, which are quickly shown in causal
quantitative research, using statistical methods in numerical data
(Muijs, 2011; Hejase and Hejase, 2013). The non-experimental
design was chosen to identify relationships between specific
variables without controlling the effect of other exogenous factors
(Salkind, 2010).

Sample
The sample population of the current research was the farmers in
the area of Evros, and the sample was collected using cluster
sampling from the following five categories:
1. Farmers who have entered into contracts with a state-owned
enterprise, including land lease
2. Farmers who have entered into contracts with a state-owned
enterprise, which does not include land lease
3. Farmers who have entered into contracts with a private company
or cooperative
4. Farmers without a contract (independent sunflower growers)
5. Farmers who do not grow a sunflower.
The sample was 322 people. However, in the present study, only
306 people out of the 322 responded. There were not many nonrespondents, therefore the results were not affected. Quantitative
data from 306 agricultural households were collected using a
questionnaire based on household demographics and the
production of sunflower. A demographic survey was conducted only
on farmers not cultivating sunflower. Household demographic
questionnaires are based on LSMS-type household survey data,
aiming to measure and understand the standard of living of
households and to investigate factors that determine the efficiency
of production and participation in contracts related to the socioeconomic characteristics of households. Non-responders did not
have any specific characteristics. Regarding the sample, using
Cochran‟s (1963: P. 75) formula:
n = [Z2(q)(p)] / e2
where Z=1.96 (95% confidence), p and q are the gender attributes
= 0.5 (almost equally distributed in terms of gender) and e is the
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required precision of 5%. Therefore, the sample size is 384 farmers.
However, the final participating number consisted of 306 farmers in
the prefecture of Evros, that is, a response ratio of 79.7% which is a
very good response for this research. The majority of the sample
aged 46-65 years old, married, who live in Didymotixo, Sterna,
Neochori and Alexandroupoli. Most farmers had up to a secondary
educational level, without specialization in Business Administration,
and they have not worked in another section before starting the
agricultural cultivation.

Questionnaire
The sampling process was followed by a household survey
between August 2018 and October 2018. The questionnaires
delivered to the respondents consist of closed-ended questions
written in Greek language. The data are used only for research
purposes and the duration of the answers is approx. 15 min. It is
also noted that the respondents were given an accompanying form
with clear instructions for completing the questionnaire, in order to
facilitate its completion According to data collected for the year
2016-2017 in the region of Eastern Macedonia and Thrace, 4,060
contracts were signed concerning the exploitation of 440,000 acres
for the production of sunflower. With an error rate of 5% and a
confidence level of 95%, my sample turns out to be 322. However,
in the present study, only 306 people out of 322 responded.
The data used for this study are derived from two parts of the
survey; one part from the household survey and the other from the
village and organization survey. The quantitative information for the
sample farmers was accrued using closed type questions, multiple
responses, 5-level Likert scale and open type. For the demographic
characteristics, seven questions were used regarding gender, age,
marital status, residence, educational level, specialization in
Business Administration and working in other sections before
starting the agricultural cultivation. The dependent variable of study,
the choice of contract farming, as well as the independent variables
of profits, attribution of crops and ability to repay any debts were
coded with 1 for Yes and 0 for No. For the effect of contractual
agriculture on producers' income, a dichotomous question
(1=positive, 0=negative) was used, while the significant influence of
income was measured using a four-point Likert scale 1-4 (1=Not at
all, 2=Very little, 3=Much, 4=Very much).

Data analysis
The statistical analysis of the questionnaires was carried out with
the statistical program SPSS No.22, in which all the questions and
answers of the research participants are registered, then the
descriptive analysis was carried out, and finally all the research
questions and hypotheses of this project were answered through
appropriate statistical studies.
In the first research question, descriptive statistics in the form of
percentages and frequencies (Hejase and Hejase, 2013) were used
to identify the kind of effect and the degree of contractual
agriculture on producers' income. In the second research question,
a multi-linear regression model was employed to determine the
predictive factors for the choice of contract farming. The
mathematical formula of the multiple regression model is described
below:
Choice of contract farming = β0 + β1 * Profits + β2 * Attribution of
crops + β3 * Ability to repay debts + β4 * Significant income of
influence + β5 * Positive income influence.
Choice of contract farming = β0 + β1 Profits + β2 Attribution of crops
+ β3 Ability to repay debts + β4 Significant income of influence + β5
Positive income influence
(1)
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Table 1. Results for the effect of contract farming to the income of farmers.

Question
Were your incomes positive or negative affected?
Do you think that your income has been
significantly affected by your participation in
contract farming?

Answer
Positive
Negative
Very little
Much
Very much

N
183
60
51
234
21

Percent
75.3
24.7
16.7
76.5
6.9

Table 2. Correlations between independent variables.

Pearson correlations

Profits

Profits
Attribution of crops
Ability to repay debts
Significant income of influence
Positive income influence

1
0.732**
0.436**
0.488**
0.538**

Attribution of
crops

Ability to
repay debts

Significant income
of influence

Positive income
influence

1
0.457**
0.535**
0.472**

1
0.452**
0.407**

1
0.673**

1

**p<0.01.

The null hypothesis is that the independent variables do not have a
statistically significant impact on dependent variable and the
alternative that they have. The degree of adjustment of the multiple
linear regression model, was determined by the AdjR2 coefficient,
where values above 0.25 are considered satisfactory, while the
multicollinearity by the VIF coefficient, where values less than 10
are satisfactory.
The independent variables of research were selected with the
criterion to have a correlation above 0.5 with the dependent
variable using the Pearson correlation. Pearson coefficient values
belong to interval [-1,1], where values close to 1 represent high
positive correlation, values relative to -1 high negative and values
close to 0 no correlation. In all statistical tests, significance was set
at 5% (Hejase and Hejase, 2013; Field, 2017).

Ethical issues
The researcher accomplished the necessary ethical issues which
are related both to the psychology of the producers who
participated in the research and to the very nature of its conduct
(British Psychological Society, 2014). The producers who
participated in the research were informed about its purpose, the
research questions and that the answers they will give will be used
only for the needs of the scientific community. In addition, were
informed that they participate voluntarily, anonymously and with
their own consent as well as that they have the right to leave
whenever they want during the research or even a week later. The
researcher disclosed his personal information to the producers, in
case they want to contact him for any reason.

RESULTS
First research question
Regarding the first research question, 75.3% (N=183) of

respondents said that the producers‟ incomes were
positively affected while the remaining 24.7% (N=60)
were negatively affected. The effect was high according
to the 83.4% (N=255) of sample. Table 1 represents the
results.
Second research question
Table 2 indicates the correlation between independent
variables, where a statistically significant positive
correlation was found in all cases (p <0.01). Table 3
represents correlations between dependent and
independent variables where a statistically significant
positive correlation appeared, with value greater than 0.5
in all cases. Table 4 represents results of multiple
regression model. A statistically significant effect of the
independent variables was observed on the dependent
variable (F (5,192) = 52,462, p <0.001). Moreover, 56.6%
of the variation in the dependent variable is explained by
the explanatory or independent variables. (AdjR2 =
0.566> 0.4). The phenomenon of multilinearity did not
occur (VIF <10) (Figure 1).
The effect of profits (Beta = 0.255, t = 3.509, p =
0.001), debt repayment ability (Beta = 0.311, t = 5.505, p
<0.001), the importance of income influence (Beta =
0.177, t= 2.474, p = 0.014) and the positive influence of
income (Beta = 0.213, t = 3.280, p = 0.001) were
considered statistically significant. The regression model
is described by the following mathematical formula:
Choice of contract farming= -0.082 + 0.127 * Profits +
0.005* Attribution of crops + 0.249 * Ability to repay debts
+ 0.114 * Significant income of influence + 0.153*
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Table 3. Correlations between dependent and independent variables.

Independent variable
Profits
Attribution of crops
Ability to repay debts
Significant income of influence
Positive income influence

Choice of contract farming
0.611**
0.549**
**
0.589
0.591**
0.617**

Table 4. Results of multiple regression model.

Dependent
Choice of contract farming
Independent
Constant
Profits
Attribution of crops
Ability to repay debts
Significant income of influence
Positive income influence

R
0.760
B
-0.082
0.127
0.005
0.249
0.111
0.153

R2
0.577
Beta
0.255
0.009
0.311
0.177
0.213

AdjR2
0.566
t
-0.798
3.509
0.129
5.505
2.474
3.280

F (5,192)
52.462
p
0.426
0.001
0.898
<0.001
0.014
0.001

p
<0.001
VIF
2.406
2.471
1.455
2.321
1.910

Figure 1. Diagram of the effect of the independent variables on the dependent.

Positive income influence.

DISCUSSION

Choice of contract farming = -0.082 + 0.127 Profits +
0.005 Attribution of crops + 0.249 Ability to repay debts +
0.114 Significant income of influence + 0.153 Positive
income influence
(2)

The present study involved 306 producers, almost
equally distributed in terms of gender, with the majority
being over 45, married, up to secondary level of
education. Most producers had no training in Business
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Administration and that they have not worked in another
sector before starting farming. Various places of
residence were observed with the most common being
Didymoteicho, Sterna, Neochori and Alexandroupoli. This
study examined the extent and the kind to which
contractual agriculture affects the producer‟s income, as
well as the predictors of choice of contract farming.
As far as it considers the research limitations although
the purpose of sample collection is to represent each of
the five groups which were selected for the survey, the
total number of houses of each group in the area of
South Evros is unknown and due to limited time and
budget, the two-stage sampling method was applied. This
process involves indicative sampling or sampling within
the identified complexes. The groups referring to the data
from the contract system were identified for the first time;
subsequently, the possibility of similar sampling within the
complex, for the random selection of households, was
applied. The questionnaire consists of seven parts
regarding the list of households, housing, assets, basic
food consumption, basic expenditure, social capital, and
land use and source of income. Data were collected on
145 indicators of socio-economic characteristics of the
households and 80 indicators of sunflower production.
In addition to quantitative household surveys,
quantitative and qualitative surveys were conducted for
selected companies, in order to understand the
institutional changes in the survey sector and to
investigate the socio-political changes in the area that
affect sunflower production. The interviews of the village
mayors were conducted with the help of specially
designed quantitative questionnaires, in order to collect
information on the village regarding demographic
characteristics, governance, access to facilities,
infrastructure, land use, and prices.
The questionnaires mention the validity and reliability of
the survey by measuring these with the statistical tool
Cronbach Alpha. Validity concerns the degree of
achievement of the goal for which the questionnaire was
designed. The researcher has to design the
questionnaire in a way that helps create corresponding
questions. Thus, it will be able to ensure validity in
creating the structure of the questionnaire. Reliability
refers to the stability provided by the results of the
questionnaire in repeated measurements under the same
research conditions. The place where the questionnaire
was applied, the familiarity of the respondent towards the
interviewer, any anxiety of the respondent, and in general
the conditions under which the completion of the
questionnaires is carried out, may influence the results of
the survey.
Regarding the first research question, which refers to
the effect of contractual agriculture on producer‟s income,
the majority stated that their income was positively and
highly affected. The positive correlation between
contractual farming and income was also expressed in a
systematic review (Kozhaya, 2020) about contact farming
and its impact. Maridadi (2013), indicated that vast majority

of farmers in the community are satisfied with the profits
made by sunflower cultivation through contract farming
and also pointed out that contract farming has broken the
barriers of mass production, leading more and more
farmers to engage in contract farming programs. Gersh
(2018) typically states that in India, the opportunity of
contract farming provided both higher incomes for
members of agricultural cooperatives and higher profits
for companies. In the Lao People's Democratic Republic,
contract farmers earned significantly higher profits than
no contract farmers (Simmons, 2002).
Concerning the second research question, which refers
to the determinant factors for the choice of contract, the
possible factors that were examined were the profits, the
attribution of crops, the ability to repay any debts, the
significant influence of income and the positive impact of
income. Results indicated that more willing to choose
contract farming are farmers who have seen an increase
in profits, a significant and positive impact on incomes,
and those who are able to repay their debts. The same
results are reported by Maridadi (2013), who adds that
even more willing to choose contract farming were
farmers who received adequate training in cultivation
methods. According to Ncube (2020), contract farming
provides financially reliable farmers with loan and credit
opportunities, otherwise not available, due to the financial
crisis.
In addition, here was a high internal positive
relationship among predictors. Producers with higher
profits would have higher attribution of crops, greater
ability to repay and feel the more the positive influence of
income. It is a fact that smallholder farmers are
dissatisfied with the financial benefits of contract farming.
Simultaneously, economic indicators state that the
farmer‟s income's positive effects have a higher likelihood
of correlating with high profile farmers (Ruml and Qaim,
2020).
Structural changes are needed in order to increase the
farm sizes of contract sunflower farmers, and make them
comparable to those of the European Union. Investments
in the sector are deemed necessary as well as the
introduction of new technologies, research spending and
the strengthening of links between agricultural production
and processing, in order to make Greek products more
competitive. In order to increase the attachment of
contracts, farmers should be informed about the
economic benefits they will reap, they should be trained
in cultivation methods, while special arrangements should
be made for farmers who are unable to repay their debts.
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