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Abstract: There is a risk of salinity and degradation in soil structure due to excessive irrigation in
the GAP-Harran Plain. The purpose of the research is to determine farmers’ willingness to pay
(WTP) for applications of sustainable agricultural land usage practices to avoid salinization in soil
based on irrigation problems related to the demands of the farmers’, their needs, and which factors
affect their willingness to accept payment. The basic material of the research was obtained through
face-to-face questionnaires from farmers who were selected by a method of simple random sampling
in 2018. Heckman'’s two-stage model was used in the analysis of the data in Stata. According to the
results obtained from the research, 27.85% of the participants indicated WTP and the average amount
was USD 16.2/hectare. The average WTP is calculated as USD 4.43/hectare for all participants and
735.38 thousand USD/year for the whole plain. The agricultural income, household size, farming
experience, land amount, non-agricultural income, education level, working in the non-agricultural
sector, and membership of farmers’ union were determined as statistically effective factors. It is
necessary to raise the awareness of farmers through extension services. As awareness increases,
both WTP and the adoption of applications will increase. The results supply useful data for people
working on this subject for the planning and implementation of sustainable usage of resources in
Turkey and to regions with similar socio—economic characteristics. This study is the first of its kind in
GAP-Harran, Turkey.

Keywords: sustainable agricultural land usage; salinity and degradation in the soil; WTP; GAP-Harran
Plain; Turkey

1. Introduction

Agriculture is a strategic sector for all countries for reasons such as food safety, raw material
supply to other sectors, and employment. Environmental and agricultural sustainability, as well
as food safety, are some of the most global issues of concern in recent times [1]. Sustainability
is based on economic, social, and ecological factors. A sustainable agricultural environment is
needed for sustainable agriculture. The main factors of agriculture are soil, climate, water resources,
and nutrients. Of these four basic factors, the conservation of water and soil resources are most suitable
for farmer intervention [2]. Excessive cultivation and irrigation cause salinity problems along with
structural deterioration in the soil, causing loss of income due to yield-reducing, which is resulting
in agricultural sustainability problems. Sustainability is not only economic and social but also a
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moral responsibility [3], which is imperative for the protection of the rights of the next generations.
Large-scale project implementations that are not based on adequate sustainable methods can adversely
affect the environment and living beings [4,5]. Sustainable usage of the resources can only be a provided
that the rate of renewal of these resources is not exceeded. This requires planning economic activities
in the short, medium, and long term [6].

Agricultural activities are at the core of rural life and are the most important factor in making
a living, which directly affect the level of welfare. The need to conserve resources is balanced by
the farmer’s need to strive for livelihoods [7,8]. However, ecological sustainability could be ignored
in low-income regions and countries where economic development is gaining more importance [9].
This situation, which increases the income of the farmer in the short term, causes the sustainability
problem due to environmental pollution and structural deterioration in the soil because of the excessive
use of agricultural resources in the following periods. According to the Status of World’s Soil Resources,
among the 10 most important soil threats that endanger ecosystem functions, goods, and services
are salinity and alkalinity in the soil [10]. Soil salinity levels vary widely from one environment to
another [11]. The salinity problem is expected to affect the world more strongly and intensely in the
future [12]. Salt-affected soils are distributed throughout the world, especially in arid and semiarid
regions [13]. There are many sources of soil salinity. Natural soil salinity occurs in semi-arid and
hot arid climates where annual rainfall is less than 270 mm [14,15]. Soils with shallow water tables
could develop soil salinity because of excessive evaporation of water and salt concentration. Globally,
unsuitable water quality and irrigation applications also contribute to the salinity of thousands of ha
of agricultural land each year. There are 952.2 million ha of salt-affected soil worldwide. These soils
constitute approximately 7% of the total land and approximately 33% of the potential agricultural land
in the world [14,15]. Soil salinity is one of the most important problems in the world due to reducing
plant growth and the amount of agricultural production. The worldwide amount of arable land is
about 1.5 billion ha, of which 77 million ha are not suitable for crop growth due to high salinity [16].
The amount of soil with salinity increases in many parts of the world where there are high temperatures
and evaporation rates with low precipitation, especially in dry and semi-arid conditions. Soil salinity
turns the fertile soil into unproductive soil, resulting in economic loss [16,17].

A significant part of agricultural land in Turkey is under the influence of arid and semi-arid
climatic conditions that depend on natural factors. Besides, due to the impact of human activities,
it faces various problems, such as salinity, erosion, and desertification. Since annual precipitation is
not sufficient to wash the salts in the soil in terms of both quantity and distribution throughout the
year, salinity increases and this speeds up the desertification. Especially in areas where irrigation
culture is not developed and there is no natural drainage, groundwater levels rise and soils are
salted due to excessive water usage. The GAP-Harran Plain in Turkey is one of the most troubled
regions in this regard [18]. On the other hand, Turkey is a candidate country for membership in
the European Union (EU). According to the EU Water Framework Directive, it is required to take
into account environmental costs in the reimbursement of irrigation-based investments. In other
words, the environmental cost arising from irrigation is expected to be collected from water users.
Such calculations are not made, therefore it is not collected from farmers and all costs are covered by
public finance in Turkey. Applications that reduce salinity will have positive results in terms of both
farmer income and public finance.

The Southeastern Anatolia Project (GAP is the Turkish abbreviation) is conducted based on land
and water resources in the Southeastern Anatolia Region, which is Turkey’s largest integrated regional
development project. The GAP project covers 22 dams, 19 Hydroelectric Power Plants (HEPPs),
and irrigation of 1.8 million ha agricultural land with a budget of USD 32 billion [19]. The main purpose
of GAP is to increase the welfare level of the region and eliminate the development gap with the other
regions of Turkey by using the water and soil resources of the region optimally in a sustainable way:.
Participatory sustainable human development is aimed at the basis of the GAP project. The GAP region
is the second least developed region of Turkey [19]. The Harran Plain is the most important plain of the
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GAP project with an area of approximately 166,000 ha in the Sanliurfa province [19]. The geographical
locations of Sanhurfa and the Harran Plain in Turkey are shown in Figures 1 and 2.

0 20 0 40 Kilometers SYRIA

Figure 1. The places Sanliurfa and Harran Plain in Turkey (Source: Prof. Dr. M. Ali Cullu, Faculty of
Agriculture, Harran University).
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Figure 2. Harran Plain irrigation areas (Source: Prof. Dr. M. Ali Cullu).



Land 2020, 9, 261 40f 15

The long term average precipitation of the Harran plain is between 310-350 mm and evaporation
is 1780 mm. It has a rather low slope in general with some pit areas and heights of hilly type [20].
Within the scope of GAP, agricultural irrigations first started in the Harran Plain in 1995 on an area of
30,000 ha. Through irrigation, there was a significant increase in agricultural income in the plain where
88.5% surface (wild) and 11.5% pressure (sprinkler and drip) irrigation exists. With the expansion of
irrigation areas depending on time, the rate of excessive surface irrigation has also been increased,
as shown in Figure 3a, which caused water ponding due to limited natural drainage, as shown in
Figure 3b.

(b)

Figure 3. (a) Excessive surface irrigation in Harran Plain [21]; (b) Water ponding due to limited natural
drainage in Harran Plain [22].

This led to salinization problems, shown in Figure 4a,b, due to an increase in the groundwater
level and high evaporation which resulted in a decrease in productivity and therefore income [23,24].
Operation-based problems in Harran Plain irrigations have been affecting irrigation performance,
and excessive drainage water occurs [25]. There is limited natural drainage in the Plain. As a result of
the uncontrolled and unconscious irrigation practices in the GAP project, the project also had negative
effects on the environment [26]. Due to excessive irrigation in the Harran plain, water failure problems
have been observed in the lower parts, and salinity problems have been observed in the central and
lower parts of the plain. As a natural consequence of this, product losses are experienced in some areas
as a result of rising water levels and some areas due to water failure.

Figure 4. (a,b) Salinization problems in different locations of Harran Plain (Source: Prof. Dr. M. Ali
Cullu).
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In a study conducted in the field of research, it was determined that increased salinity due to
uncontrolled surface irrigation also affects plant yields due to the topographic features and climatic
structure suitable for salinity formation in the Harran Plain. The medium salinity resistant cotton
plant started to show a decrease in yield due to the increase in salinity intensity in the plain. It was
determined that the cotton yield, which is 5340 kg/ha in places with low salinity value, decreased to
1840 kg/ha in places with the high salinity in the Imambakir Irrigation Union area in the central region
of the plain [27]. In the research carried out by the same researchers in the Akgakale district, located to
the south of the Harran Plain, it was determined that salinity values in some areas significantly affect
the yield of plants due to wild irrigation, high groundwater level, evaporation, and salinity. According
to the research result, in 2009, 1,841,000 tons of product and USD 936,000 revenue loss occurred due to
salinization [28].

The Harran Plain is considered as a whole in agricultural irrigation within the scope of GAP.
However, the Harran Plain is not homogeneous in terms of topography, cultural structure, and farmers’
behaviors. Economic growth-targeted development projects, implemented regardless of human beings,
the social relations they live in, and the ecological environment have not achieved the desired welfare
increase. On the contrary, it has brought some social and environmental negative effects. Due to these
negative effects, the economic growth target in the long term has not been achieved with sufficient
efficiency. In regions where irrigation and ecological environment culture is not sufficiently developed,
opening up large areas to irrigation also brings environmental problems and costs. Although the basis
of irrigation related problems in the Harran plain is salinity, the reasons leading to this problem differ.
These problems arise from the topography of the irrigated area, limited availability of natural drainage,
high groundwater level, the irrigation method applied, cultural differences, and the behavior of the
farmers. In other words, these problems differ from farmer to farmer.

The purpose of the research is to determine the willingness of the farmers in the GAP-Harran Plain
to pay for the applications of sustainable agricultural land usage practices for avoiding salinization
in soil based on irrigation related problems by the demands of the farmers’ needs and which factors
affect their willingness to accept payment. Previous studies on salinity problems and loss of income
have been done on the GAP-Harran plain. However, the subject of the research in this article is being
studied for the first time.

2. Materials and Methods

The Harran Plain is located within the borders of four districts of Sanliurfa in different proportions.
Accordingly, the population of the Plain was calculated as 233,895 people in 2018, where the main
source of livelihood is agriculture and agro-based industry. In other words, almost all of the Plain is
directly or indirectly related to agricultural production. For farmers, to benefit from public agricultural
supports, they must be registered in the state farmer registration system. Since the registration is
annual, the registered number of farmers varies depending on the year. If the farmer does not want to
benefit from the agricultural support of that year for various reasons (e.g., letting his land fallow that
year, inadequate support, lots of procedures, small land amount, property problems, etc.), he is not
registered in the system for that year. However, this does not mean that he is not a farmer.

The research is based on primary data sources. The main material of the research was obtained
from questionnaires that were done by the registered farmers face-to-face in the plain on a voluntary
participation basis. In total, 15,114 farmers were registered in the state farmer registration system in
the Harran Plain in 2018. Farmers were selected by a method of simple random sampling by using the
sampling volume table [29], with a 95% level of confidence and a 5% error margin. The sample size
was 377 among 15,114. The questionnaires were conducted in 2018.

Several independent variables may be used in observational settings to control for bias in
the estimation of effects on the dependent variable, which are conditional on certain covariates.
The approaches differ in statistical assumptions they make and the methods they apply to the data.
The observed covariates are fixed characteristics of each participant and they cannot be manipulated
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by the researcher [30]. The Heckman model assumes that the functional form of the causal relationship
between outcome, treatment, and covariates is linear and the model offers no guidance as to the
covariates that should be included in its selection function [30].

Many factors affect farmers’ attitudes, behaviors, and decisions that come from the nature of
agriculture and rural life. Since the dependent variable is WTP for the research, the participant needs
to get something more in return for this payment and this must be meaningful for them. The set of
independent variables that can affect it most was created based on demographic and economic factors.
The independent variable of interest must be a significant predictor in the first stage of a model for
sample selection bias to exist [31]. The most important factor affecting WTP is the ability to pay, which is
influenced by income and expenses for the livelihood of the household. There are different sources of
income in rural areas. Although the number of these may be more, the livestock, the amount of land,
the number of households working, and non-agriculture are among the most important. On the other
hand, age, farming experience, and education level also affect income. On the basis of subsistence, costs
are marital status, number of households, farm expenditures (land amount and livestock), and costs
based on age and education level. Most of the authors have been regularly researching different topics
in the same field since 2006. In regular research, it was determined that around 95% of farmers are
married. Therefore, marital status was not chosen as a variable. Another feature of the research area
was the lack of interest in the organized structure that was formed for many reasons [32]. To be effective
in determining the attitude of the farmer, membership of farmer’s union was chosen as a variable,
too. The number of these factors can be increased, but farmers often do not participate in long-term
survey interviews in the research area. Depending on these assumptions, the questionnaires covered
questions to estimate the WTP of the farmers for the use of sustainable agricultural land, the farmers’
demographics and socio—economic characteristics, and their affordability.

This study was aimed at estimating the factors affecting the WTP of the farmers who participated
in the survey. Firstly, the farmers must accept the invitation to participate in the payment to make
these estimations. Therefore, if the condition of the farmer to participate in the payment is not taken
into account while making the estimation, the problem of sample selection bias arises and the obtained
parameters will be biased. Thus, the first stage is aimed at determining whether farmers are willing to
participate in the payment for sustainable agricultural land usage practices for avoiding salinization
in soil, based on irrigation related problems. Then, the second stage was aimed at determining the
factors affecting the payment levels of those who participated in the WTP. Therefore, the research
was modeled in two stages. Because of this two-stage feature of the study, the Heckman’s two-stage
estimation method was used in the analysis of the data. Heckman models account for sample-induced
endogeneity but are not effective when other sources of endogeneity are present [31]. The first stage
of the method was a typical binary selection probit model of whether farmers have participated in
the WTP [33-36]. In the first stage, the “selection equation”—that is, the participation in the payment
equation—is estimated by using the maximum likelihood method. At this stage, reverse Mills rates are
obtained for each individual [37], modeled as follows (1):

P(O, 1) =Bo+p1 X1 +FPXo+ ... +BnXn + € 1)

In formula (1), P shows the declared variable. If the farmer has participated in the WTP, it is
shown as 1; if not, it is indicated with 0. fy is constant, fg ... ..5, are the regression coefficients of
variables, X ... ..X; are the explanatory variables, and ¢; shows the term of error. The second stage
is the ordinary least square approach, which tries to explain the factors affecting the payment levels
if the farmers have participated in the WTP [33-36]. Heckman models should include at least one
variable in the first stage that does not appear in the second stage [38]. The excluded variable was
chosen as membership of the farmer’s union in this research due to assuming that this was the least
affected variable among the others on farmers” WTP. In the second stage, this was again estimated by
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the maximum likelihood method through the vector of the model variable, whose sample selection
bias is corrected and the Mills rate obtained from the first stage [37,39], modeled as follows (2):

Y|P >0 = ‘80 + ,Ble + ﬁzXz 4+ -I—ﬂan + ﬁn+1/\ + & (2)

In formula (2), Y; shows the disclosed variable—i.e., the level of payment of farmers. f is constant.
Bo ... ..Bn are regression coefficients of variables, X ... ..X are descriptive variables and ¢; shows the
term of error. In formula (2) A (lambda) shows the rate of Mills, which stands for potential sample
selection bias calculated as sigma multiplied by rho, where sigma represents the standard deviation of
the residuals in the second stage and rho is the correlation between the error terms in the first and
second stage equations and is widely used in the research. On the other hand, a study concluded that
the significance of lambda alone does not indicate sample selection bias [31], but is still an important
indicator. Detailed information about the model is available in the references given in this section.

3. Research Findings and Discussion

The average age of the farmers surveyed was 46.6 years; 94.5% were married, 3.2% were single,
and 2.3% were widows. The average number of households of the participants was 7.9. The average
number of people working in agriculture was 4.6 and the number of non-agricultural workers was
0.66. The average farming experience was 22.3 years. The average amount of agricultural land
cultivated by farmers was 17.83 ha and the average agricultural income declared by the farmers
was 105,548 TL(Turkish Lira)/year (21,897.9 USD/year). Income declared by farmers was divided
into average land size and hectare-based values were calculated as 5919.69 TL/ha (1228.14 USD/ha).
The average income of those with non-agricultural income declared by the farmers was 37,456 TL/year
(7770.95 USD/year) and the average non-agricultural income for all participants was calculated as
4272 TL/year (886.31 USD/year). The average currency of USD 1 is equal to TL 4.82 in 2018 in Turkey [40].
The descriptive statistics of the surveyed participants are shown in Table 1.

20.43% of farmers believe that the more water they use, the more yield will be achieved,
while 26.26% have no idea about it. In total, 53.31% of farmers believe that excessive irrigation would
lead to a loss of yield. While the rate of those who believe that the productivity decreases in agricultural
land was 50.66%, the rate of those who disagree with this was 27.84% and the rate of those who
have no idea about it was 21.5%. The first phase of the model, was aimed at determining the WTP
of farmers. The proportion of those who had WTP for sustainable agricultural land use among all
participants was 27.85%. The rate of those who had no idea was 37.40% and the rate of those who
had no WTP was 34.75%. The average amount of those who were WTP was calculated as 78.06 TL/ha
(USD 16.2/ha), and the average WTP for all participants was 21.33 TL/ha (USD 4.43/ha). On the other
hand, this amount was lower than the expectations before the research. This was not about solvency;
it was about WTP directly. For the WTP, the risk perception of the farmer should be formed. In the
study conducted in Sanliurfa, it was determined that 53% of farmers have a perception of risk about
climate change and 62% of farmers accepted to pay USD 75.07/ha for adaptation practices to reduce its
potential effects [41]. This result confirms that the WTP and the amount of payment increases due to
the increased risk perception.

The Heckman'’s first-stage model, Probit model/selection model, estimation results are shown in
Table 2. Regarding the willingness of the surveyed farmers to pay for sustainable agricultural land use,
the reference variables for each group of independent variables are located in Table 2. The LR chi-square
value of the model was calculated as 58.24 and the p-value as 0.000. In the model, the Pseudo-R? value
is 13%, which was calculated for the measure of goodness of fit in the model. This value is an indicator
of the effectiveness of the variables in the model in explaining the dependent variable.
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Table 1. The descriptive statistics of the surveyed participants.

8 of 15

Variable Description Mean Standard Deviation
Age of the farmer, 1 for 18-30 (6.37%), 2 for 3.082
Age (Year) 31-40 (27.06%), 3 for 41-50 (31.82%), 4 for 6 6 Years) 1.126
51-60 (21.49%), 5 for 61 and more (13.26%) ’
Number of households, 1 for 14 (13%), 2 2.178
Household (People) ¢ 5 §'(56239%) 3 for 10 and more (30.77%) (7.9 Peoples) 0.638
Farming experience, 1 for 1-10 (15.92%), 2 2507
Experience (Year) for 11-20 (34.21%), 3 for 21-30 (33.16%), 4 @2 ?;Years) 0.951
for 31 and more (16.71%) ’
L . Household number working in agriculture,
Workm(g ler; aiger)m“““re 1 for 1-4 (60.47%), 2 for 5-9 (27.06%), 3 for @ 11;22)0 Les) 0.707
peop 10 and more (12.47%) ‘b reop
Working in Hou'sehold member work'mg in Ehe 0.350
. non-agricultural sector, If No is 0 (65%), Yes o 0.478
Non-Agricultural . o (Yes, 35%)
is 1 (35%)
The amount of land cultivated by the
farmer, 1 for 1-5 (23.34%), 2 for 5.1-10 2.507
Land amount (Hectare) 7 a0,y 3 01 10.1-20 (23.61%), 4 for 20.1 (17.83 ha) 1.106
and more (25.2%)
The average annual income of the farmer
from agriculture, 1 for TL 25,000 and less 2804
Income (TL/Year) (21.49%), 2 for 25,001—50,0000(20.69 %), 3 for (105,548 TLyear; 1.306
50,001-100,000 (25.46%), 4 for 21,897.9 USD}year)
100,001-200,000 (20.68%), 5 for 200,001 and o Y
more (11.68%)
The education level of the farmers, 1 for
literate (14.59%), 2 for primary school 2512
Education Level (48.81%), 3 for secondary school (15.65%), 4 (L;evel) 1.137
for high school (12.73%), 5 for university
(8.22%)
R Does the farmers have commercial 0.103
Commercial Livestock 1, o tock? No is 0 (89.66%), Yes is 1 (10.34%) (Yes, 10.34%) 0-305
Membership of Farmer’s Is the farmer a member of any farmer 0.658 0475
Union union? No is 0 (34.22%), Yes is 1 (65.78%) (Yes, 65.78%) ’
Non-aericultural income Does the farmer have a non-agricultural 0.114 0318
& income? No is 0 (88.59%), Yes is 1 (11.41%) (Yes, 11.41%) ’

According to the model results in Table 2, a statistically significant relationship exists between the
independent variables—which are experience, agricultural income, education level, membership of
farmer‘s union, and non-agricultural income—and sustainable agricultural land usage, which as a
variable was dependent on the WTP of the farmers.

Farmers between 18 and 30 years old were taken as the reference in the age variable groups. Except
for the sub-group between the ages of 51 and 60, other groups have less WTP. However, there was no
statistically significant relationship observed in the age variable. A study conducted in the southern
part of Turkey about farmers’ sustainable agriculture perceptions also concluded that age was not an
effective factor [42]. On the other hand, a study concluded that age was determined as an effective
factor in assessing ecologically sustainable agricultural land-use in France [43]. In the research for
sustainable ecosystem-based income in China, age was found to be an effective factor for WTP [44].
Households with the number of people between 1 and 4 were taken as the reference group. In this
variable, a number of people in the household between 5 and 9 negatively shows WTP, while those
of a household number of 10 and above have a positive WTP. However, no statistical significance
was observed in the household variable. A study conducted in the south of Turkey also found that
family size was not an effective factor [42]. Farmers with between 1 and 10 years of farming experience
were taken as the reference in this variable. All subgroups approach the WTIP negatively. As farming
experience increases, farmers’ ability to cope with problems increases. Therefore, the WTP decreases.
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Farmers, who are among the sub-groups of this variable, with experience between 11-20 years,
approached WTP more negatively at p < 0.01 significance level.

Table 2. The Heckman's first-stage model, Probit model/selection model, estimation results.

Independent Variables Coefficient Standard Error t-Value p-Value [95% Confidence Interval]

Age (Year) 0.000

31-40 —-0.099 0.332 -0.30 0.765 -0.749 0.551

41-50 —-0.049 0.351 -0.14 0.889 -0.738 0.640

51-60 0.210 0.383 0.55 0.583 -0.540 0.960

61 and over —0.448 0.449 -1.00 0.318 -1.327 0.432
Household Number (People) 0.000

Between 5-9 —0.141 0.243 -0.58 0.560 -0.617 0.334

10 and above 0.018 0.295 0.06 0.951 -0.559 0.595
Experience (Year) 0.000

Between 11-20 —0.679 0.226 -3.00 0.003 2 -1.122 —-0.236

Between 21-30 —0.226 0.248 -0.91 0.362 -0.712 0.260

31 and above —-0.136 0.312 —-0.44 0.663 -0.747 0.475
Working in agriculture (People) 0.000

Between 5-9 0.061 0.190 0.32 0.750 -0.312 0.433

10 and above —0.425 0.320 -1.33 0.184 -1.052 0.202
Working in Non-Agricultural 0.006 0.170 0.04 0.972 -0.328 0.340
Land amount (hectare) 0.000

Between 5.1-10.0 0.080 0.248 0.32 0.747 -0.406 0.565

Between 10.1-20.0 —0.090 0.283 -0.32 0.750 -0.645 0.464

20.1 and above —0.384 0.320 -1.20 0.230 -1.012 0.243
Income (TL/year) 0.000

Between 25,001-50,000 0.148 0.268 0.55 0.581 -0.378 0.674

Between 50,001-100,000 0.220 0.273 0.81 0.419 -0.314 0.755

Between 100,001-200,000 0.652 0.304 2.15 0.032° 0.057 1.248

200,001 and above 0.746 0.362 2.06 0.040° 0.036 1.456
Education Level 0.000

Primary School 0.027 0.251 0.11 0.915 -0.466 0.520

Secondary School 0.598 0.294 2.04 0.042° 0.022 1.174

High School 0.316 0.314 1.00 0.315 -0.301 0.932

University 0.416 0.364 1.14 0.253 -0.297 1.130
Commercial Livestock —-0.012 0.244 -0.05 0.961 -0.490 0.467
Membership of Farmer’s Union 0.359 0.171 2.10 0.036 © 0.024 0.694
Non-agricultural income 0.620 0.238 2.61 0.009 2 0.154 1.085
Constant —0.882 0.439 -2.01 0.045° -1.742 —-0.021

LR chi-square = 58.24; Prob > chi-square = 0.000; Pseudo R? =0.130

The reference groups of variables, which are taken as a basic level: those between “18 and 30” for age, “1—4" for
households, “1-10” for experience, “1-4” for working in agriculture, “yes” for working in non-agriculture, “5 ha
and less” for land amount, “25,000 and under” for income, “literate” for education, “yes” for commercial livestock,
“yes” for membership for farmer’s union, “yes” for non-agricultural income. *® Orderly indicates the degree of the
statistical significance level of 0.01 and 0.05.

Households with between 1 and 4 people working in agriculture were taken as the reference
group for the number of people working in agriculture. Statistical significance was not detected in this
variable. Households with between 5 and 9 people working in agriculture had more positive WTP.
However, a negative relationship was observed in households with 10 or more people working in
agriculture. In such crowded families, the household labor force has the opportunity to work for a
fee outside their businesses. Similar results were concluded in a study about sustainable agricultural
income conducted in the same region [36]. Those who work outside the agriculture in the households of
the farmers are taken as the reference group. Those who are not employed in the farmer’s households
other than agriculture have more positively WTP because they do not have any income other than
agriculture. However, no statistical significance was observed in this variable. Landowners of 5 ha
and below were taken as the reference group in the variable of the land amount. The WTP for farmers,
whose land is between 5.1 and 10 hectares, is positively increasing. The average size of agricultural
holdings in Turkey is around 6 hectares [45]. Farmers in this group have been trying to increase their
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welfare levels with subsistence agriculture. Therefore, they have more WTP so that their welfare levels
are not adversely affected. As the amount of land increases, the willingness to participate in payment
negatively increases, but no statistical significance was observed in this variable. The same result was
obtained in research conducted in the south of Turkey [42]. On the other hand, it was determined
that the amount of land is an effective factor in the WTP for the protection of agricultural lands in
China [46], sustainable agricultural production in Indonesia, and Uganda [47,48], and safe agricultural
production in Taiwan [49].

An annual income of TL 25,000 and below was taken as the reference in the variable of income.
When the farmer’s agricultural income increases, the willingness to participate in payment for
sustainable agricultural land usage increases. There were statistically significant relationships that exist
in the groups of an annual income of over TL 100,000 with a statistical significance level of p < 0.05.
As the income level of the farmers increases, the WTP increases to continue living better and not
to lose welfare [50]. It was determined that the income level of the farmers affects the WTP of the
farmers in many studies—for example, reducing risks in sustainable agriculture in Iran [51], to generate
sustainable income based on agro-environment in China and Uganda [44,48]. Literate farmers were
taken as the reference for the groups of the education variable. As the education level of farmers
increases, the willingness to participate in payment increases. A statistically significant relationship
was observed on secondary school graduates with a level of p < 0.05. In studies conducted in the
USA, China, and Turkey, education was found to be an effective factor in the WTP for the sustainable
ecosystems [44,52,53]. On the other hand, education was found not to be an effective factor in a study
conducted in the south of Turkey about sustainable agriculture [42]. In the commercial livestock
variable, farmers engaged in commercial livestock were taken as reference groups. Farmers who did
not engage in commercial livestock had less WTP in a negative way compared to those who did and no
statistical significance was observed in this variable. The membership of farmers’ unions was taken as
the reference group in this variable. Farmers who were not members of any farmers’” unions have more
WTP. A statistically significant relationship was detected at a level of p < 5%. Memberships to farmers’
unions give farmers confidence. In this sense, non-members have more risks. Therefore, they are
expected to show more WTP for agricultural land usage. A study conducted in Cameroon concluded
that farmers” unions were important for farmers and their rural livelihoods [54]. In studies conducted
in the south and southeast part of Turkey and Italy, of which the farmers” union membership was
determined to be an effective factor of sustainable agricultural activities [32,42,55], those who have
non-agricultural income was taken as the reference group. A statistically significant relationship was
detected between those who were not a part of the farmers’ union, with the level of p < 1%.

The Heckman’s second-stage model, OLS model/payment model, estimation results are shown
in Table 3, which shows the relationship between the factors that affected the payment level of the
variables used in the model and their subgroups. A Wald chi-square value of the model was calculated
as 118.47 and p-value as 0.000. The model was statistically significant as a whole according to these
results. Besides, the rate of Mills (lambda) was statistically meaningless. It could be said that there
was no selection bias in the model according to these statistical results obtained from Stata. Therefore,
the obtained results are reliable.

All the sub-groups in the age variable indicated less WTP concerning the reference group. However,
no statistically significant relationship was observed at any subgroup (p > 10%). As the number of
people in a household increased, there was more WTP concerning the reference group in this variable.
A statistically significant relationship was determined at each of the subgroups of this variable with
a level of p < 5%. In the variable of farming experience, all other sub-groups indicated more WTP
concerning the reference group. As farming experience increases, attitude towards the importance of
sustainable land increases. A statistically significant relationship was detected at those with 11-20 years
of farming experience with a level of p < 1% and above 30 years’ experience with a level of p < 5%
concerning the reference group. Besides, those between 21 and 30 years’ experience also showed
more WTP concerning the reference group but no statistically significant relationship was detected
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in this subgroup (p > 10%). The number of people in a household working in agriculture, while the
subgroup of 5-9 people working in agriculture, showed less WTP, and 10 and above showed more
WTP concerning the reference group. Agriculture is the basic income source in the rural side. As the
number of households increases, the need for sustainable agricultural land is higher for the safe income.
A statistically significant relationship was not determined in any subgroup (p > 10%). In the variable of
working in non-agriculture, those who had family members working in non-agricultural activities in
the household were taken as reference groups. Those who did not have non-agricultural employment
in households had more WTP concerning the reference group, with a statistical significance level
of p < 5%. The source of income for the farmers who did not have non-agricultural workers in the
household was agriculture. Sustainable agricultural land is important for both regular income and
household employment.

Table 3. The Heckman'’s second-stage model, OLS model/payment model, estimation results.

WTP Coefficient Standard Error t-Value p-Value [95% Confidence Interval]

Age 0.000

31-40 -1.859 1.415 -1.31 0.189 —4.632 0.915

41-50 -0.093 1.629 -0.06 0.955 -3.285 3.099

51-60 -1.251 1.809 -0.69 0.489 -4.797 2.295

61 and over -1.683 2.092 -0.81 0.421 -5.783 2417
Household (people) 0.000

Between 5-9 2272 1.098 2.07 0.039 ® 0.119 4.425

10 and above 3.369 1.321 2.55 0.011° 0.781 5.957
Experience (year) 0.000

Between 11-20 2.674 1.583 1.69 0.091¢ —-0.429 5.777

Between 21-30 1.518 1.201 1.26 0.206 -0.836 3.871

31 and above 2.896 1.446 2.00 0.045° 0.061 5.730
Working in agriculture (people) 0.000

Between 5-9 -0.099 0.850 -0.12 0.907 -1.765 1.567

10 and above 2.147 1.835 1.17 0.242 -1.449 5.743
Working in Non-Agricultural 1.552 0.746 2.08 0.037° 0.090 3.013
Land amount (hectare) 0.000

Between 5.1-10.0 -2.373 1.622 -1.46 0.143 -5.552 0.806

Between 10.1-20.0 —4.370 1.725 -2.53 0.011° -7.751 —-0.989

20.1 and above —4.435 2.134 -2.08 0.038° -8.618 —-0.252
Income (TL) 0.000

Between 25,001-50,000 5.325 1.885 2.83 0.0052 1.630 9.019

Between 50,001-100,000 6.973 1.775 3.93 0.000 2 3.494 10.451

Between 100,001-200,000 9.405 2.250 4.18 0.0002 4.996 13.814

200,001 and above 11.482 2.608 440 0.0002 6.370 16.594
Education (level) 0.000

Primary School 0.740 1.205 0.61 0.539 -1.623 3.102

Secondary School 1.313 1.675 0.78 0.433 -1.970 4.596

High School 1.716 1.471 1.17 0.243 -1.166 4.598

University —-0.141 1.651 -0.09 0.932 -3.378 3.095
Commercial Livestock -0.215 1.214 -0.18 0.859 —2.594 2.164
Non-agricultural income -1.740 1.612 -1.08 0.281 —4.900 1.420
Constant 0.905 4.194 0.22 0.829 -7.316 9.126

lambda -1.211 2.900 —-0.42 0.676 —6.896 4.474

rho —-0.384

sigma 3.150

Number of obs=377; Censored obs=272; Uncensored obs=105; Wald chi2(25)=118.47; Prob > chi2=0.000

abe Orderly indicates the degree of the statistical significance level of 0.01, 0.05, and 0.10.

All subgroups in the land amount variable indicated less WTP concerning the reference group.
The statistical significance level in the land amount of 10.1 to 20 ha and above 20 ha was detected as
p <5%. No statistically significant relationship was observed for farmers with 5.1 to 10 ha of land
(p > 10%). As the acreage of land increased, the WTP decreased. As the amount of land increases,
the amount of payment for sustainable agricultural land will increase. In this sense, the farmer does
not want to pay more. The high amount of land means more income in a sustainable agricultural
environment. However, this situation is not perceived as such for the farmer, and farmers should be
informed about this issue. All subgroups of the income variable indicated more WTP concerning the
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reference group, as was expected because, as farmers’ incomes increased, their affordability increased.
A statistically significant relationship was found in all sub-groups with a level of p < 1%. The most
striking result in this variable is that, as the income group rises, WIP increases more. In the variable
of education, all other sub-groups, except university graduates, indicated more WTP concerning the
reference group. University graduates have less WIP than the reference group. This situation could be
explained by the fact that university graduates are more knowledgeable in combating agricultural
problems. On the other hand, a statistically significant relationship was not determined in any subgroup
(p > 10%). Those who were involved in commercial livestock were taken as the reference group in this
variable. Farmers who were not involved in commercial livestock had less WTP than the reference
group as expected. The most important expense in livestock is feed costs [56]. Productive land is
needed for feed production and the grazing of animals. No statistically significant relationship was
defined in this variable (p > 10%). In the non-agricultural income variable, those who did not have
non-agricultural income indicated less WTP concerning the reference group, where non-agricultural
income was the reference group. However, a statistically significant relationship was not defined in
this variable (p > 10%).

4. Conclusions

According to the results obtained from this research, factors that statistically increase the
farmer’s willingness to participate in payments are income (agricultural and non-agricultural income),
membership of farmers’ union, and secondary school graduates in education level. However,
willingness to participate in payment decreases with increasing age and farming experience, and those
with 11 to 20 years of farming experience were statistically significant. The factors that statistically
increased the WTP for those who agree to participate in the payment were those who had between 5
and 9 households, farming experience, working in non-agriculture, and all income groups, while those
who had 10 ha of land and above had statistically reduced WTP. Based on these findings, agricultural
extension activities primarily should be conducted to raise awareness of those who have no idea and in
subgroups that reduce participation in payment and WTP. As awareness increases, both WTP and the
adoption of applications increases. Because nearly a third of farmers have no idea about problems that
may arise in irrigation, land, and environmental issues, these activities should be done for all farmers
in the Harran Plain. Besides, training, practices and arrangements should be made for the solution of
irrigation-based problems according to the needs of the farmer. These measures will positively affect
farmers’ participation and WTP. In this context, the Harran plain should be analyzed in more detail,
not as a whole, but based on subgroups according to the type of problem and farmers’ needs.

The average WTP for all farmers participating in the survey was determined as USD 4.43/ha.
This amount is approximately %o4 of the farmer’s average annual agricultural income per hectare.
Accordingly, the amount calculated for the entire Harran plain (166,000 ha) is USD 735.38 thousand/year.
This amount could be used as co-financing in public investments for sustainable agricultural land
usage training and practices for avoiding salinization in soil based on irrigation related problems by
the demands of the farmers’ needs. On the other hand, this amount is the minimum, as the rate of those
who had no idea was 37.4%. These are farmers who were located in the upper parts of the Harran
plain, yet did not experience irrigation-based soil degradation. If notifications were made through
training, these farmers would also be invest in order to save income in the future. This will increase
the amount of money to be paid towards the sustainable usage of agricultural land in the Harran plain.

This research is the first study in Turkey made in this regard. The results of this research provide
useful data to researchers, decision-makers, and policymakers working on this issue. On the other
hand, the results obtained from this study could be used in regions and countries with similar
socio—economic characteristics.
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