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 In this study, the land consolidation project in Denizli Tavas District Kızılcabölük 
Neighborhood, the economic effects of the consolidation on the neighborhood, were examined 
by making economic analyzes. The data to be used in the economic analyzes were obtained 
from the consolidation maps and lists, and at the end of the interviews with farmers. While 
making the analysis, vegetable production variable, labor input variable, water input variable 
and fertilizer input variables were used. The economic profitability of consolidation was found 
by bringing together the obtained variables. The agricultural areas, which were 1292 hectares 
with consolidation, decreased to 1255 hectares with the cuts made On the other hand, 
consolidation led to an annual profit of approximately 2.5 million dollars in the project area. 
It is seen that the most important factor in increasing profitability in the project area is the 
change in product variety. With the land consolidation, the irrigation system was came to the 
agricultural areas. Farmers that provide easy and more convenient access to water have 
turned to corn with high profitability. This situation has led to an increase in the plant 
production value in the project area. 
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1. Introduction  
 

The global population has grown exponentially in 
recent decades, reaching 8 billion individuals worldwide 
[1]. In Turkey, the population has also increased rapidly, 
reaching approximately 85 million [2]. In conjunction 
with the observed population growth, there will be an 
accompanying increase in the demand for water and food 
[3]. Agriculture is therefore an indispensable part of the 
world and Turkish economy [4]. One of the primary 
objectives of the agricultural sector is to achieve the 
highest possible quality yield while minimizing the input 
of labor and production costs [5]. The unplanned use of 
soil and natural resources in numerous countries around 
the globe, including Turkey, has led to a significant threat 
to these resources [6]. At this juncture, it is of paramount 
importance to prioritize land consolidation efforts [7]. 
With land consolidation, agricultural areas are protected 
and agriculture is strengthened [8]. Moreover, it ensures 
food security for nations [9]. Moreover, agriculture is a 

crucial sector for rural development and a significant 
component of national progress [10]. For this reason, 
many consolidation projects have been carried out in 
European [11]. The process of land consolidation in 
Turkey commenced in 1961, with numerous projects 
being implemented in the subsequent decades [12].  

Land consolidation is the process of reorganizing 
fragmented, scattered, and geometrically distorted lands 
to meet the demands of the present era, with the goal of 
enhancing the welfare of farmers [13,14]. Consolidation 
brings infrastructure services such as roads, water and 
drainage to agricultural lands and reduces costs [15]. 
Moreover, the primary objective of land consolidation is 
to enhance the efficiency of agricultural production [16]. 

As with every investment, consolidation investments 
have a certain cost and return [17]. For this reason, 
economic analysis is important in consolidation projects, 
as in every investment. Following the land consolidation, 
an economic analysis can be conducted, allowing for the 
clear identification of the project's economic benefits 
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[18]. While the return of agricultural activities to the 
national economy is 9%, this figure is 8% when the costs 
are also taken into account [19]. This situation reveals 
the importance of consolidation. 

It is standard practice to undertake cost calculations 
at the inception of land consolidation projects. It is 
similarly crucial to ascertain the extent to which the 
economic return has been altered as a consequence of the 
consolidation process. The principal objective of this 
study is to ascertain the profit that farmers will realize 
from consolidation. A technical examination has been 
conducted on the selected project site to ascertain the 
amount of the observed decrease in costs and increase in 
profitability.   

Literature studies were examined while determining 
the criteria to be used in the analysis. 

Wojewodzic et al. [20] stated in their study that there 
are many factors affecting the economic evaluations of 
land consolidation studies.  

Pašakarnis et al. [21] aimed to create a decision 
support system that prioritizes by determining a set of 
criteria to determine priority in consolidation. In the 
study, they conducted a survey with experts, including 
scientists. Project selection criteria determined by the 
survey study; “average land fragmentation index”, 
“average distance from farms to fields”, “average parcel 
size”, “irrigation infrastructure status”, “number of 
wealthy farmers”. 

Liao et al. [22] examined the situation before and after 
consolidation in their research on 447 farmers. They 
stated that there was a decrease in the number of parcels 
after consolidation, a decrease in water consumption, an 
improvement in the microclimate, and the economic 
returns of agricultural enterprises increased accordingly. 

Bahar and Kirmikil [23] stated that in a consolidation 
area, the road length for each farmer decreased by 343.5 
km, resulting in 151.14 L fuel and 163.254 USD cost 
savings. 

Tunca and Deliktas [24] measured agricultural 
efficiency in OECD countries between 1966 and 2007 
with Dynamic Data Envelopment Analysis. Efficiency 
measurement was made with economic data. For this, 
land input variable, tractor input variable, labor input 
variable, fertilizer input variable and fertilizer input 
variables were used. 

Özlem and Kenan [25] stated that in a project with a 
consolidation rate of 47%, 80.6% of the existing farmers 
in social and economic terms improved their living 
conditions and 83.9% increased their income. 

In their study, Heinrichs et al. [26] examined the 
economic effects of parcel sizes and farm distances in 
organic and traditional agricultural systems in Germany. 
The study employed a business perspective on 
agriculture. The researchers concluded that both 
traditional and organic agricultural activities influence 
the costs associated with parcel sizes and farm distances. 

Janus [27] posited that the distance between the 
parcels of farmers in a land consolidation study is a 
crucial factor in determining the success of consolidation. 
He posited that the distance between parcels is of 
particular significance when conducting economic 
analysis. 

In this research has yielded the creation of a novel 
methodology, which effectively integrates the methods 
employed in the aforementioned studies.  Furthermore, 
by incorporating the perspectives of the farmers at the 
project site, more comprehensive and tangible outcomes 
have been achieved. The economic profitability and costs 
were analyzed before and after the land consolidation of 
farmers based on the agricultural data from the project 
area and the technical information provided by the 
project. The economic analysis was conducted in 
accordance with the classical method. 

The economic efficiency of implementing land 
consolidation projects in the selected site has been 
demonstrated. The study is based on interviews with 
farmers. Detailed research and calculations were 
conducted. The study distinguishes itself from other 
literature by providing concrete evidence of the 
economic benefits of consolidation and demonstrating its 
profitability in Denizli Province. 

 

2. Method 
 

2.1. Analysis method 
 

Tavas District, Kızılcabölük Neighborhood was 
determined as the research area. Kızılcabölük 
neighborhood was visited and investigations were made 
about the project. These examinations can be listed as the 
observation of the land consolidation in the field, the 
examination of the parcels, roads and irrigation systems 
in the field. In addition, interviews and surveys were 
carried out with the headman of Kızılcabölük, the 
President of Kızılcabölük Irrigation Cooperative and the 
farmers of the neighborhood. In the light of the data 
obtained, the economic analysis of the land consolidation 
of the project area was carried out with classical methods 
by making use of the project area data.  

While analyzing;  
- Crop production variable 
- Labor input variable 
- Fertilizer input variable  
- Water input variable 
Were utilized. 
The first step was to calculate the crop production 

variable. At this stage, the profit obtained from herbal 
products was calculated separately before and after 
consolidation. To do this, land consolidation lists were 
used, and interviews with farmers were conducted. 
Product profitability was then calculated based on the 
productivity per decare of each product variety planted 
in the project area. In addition, while calculating 
profitability and cost, real sales prices for May 2022 were 
taken into account. 

While calculating the labor input variable, the cost 
differences of tractor diesel before and after 
consolidation were calculated. For this purpose, the road 
lengths from the village center to the fields have been 
calculated. During the calculation, the distances to the 
village center for each parcel were determined by taking 
into account the shape of the road network. In this 
process, the road distances from their homes to their 
fields have been determined for each farmer. LiCAD 
software was used when determining the road distances. 
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The found road distances were multiplied by the 
commuting distances to the variable parcels according to 
the product types and the total distance traveled was 
found. The total cost was calculated by multiplying the 
found distance by the diesel price. 

The calculation of the fertilizer input variable was 
performed. Fertilizer costs were calculated separately 
for the situation before and after consolidation, using 
land consolidation lists and farmer interviews. The cost 
of fertilizer was determined based on the cost per decare 
of each product type planted in the project area. 

The water input variable was calculated next. 
Irrigation costs were then calculated separately for the 
situations before and after consolidation. To make these 
calculations, land consolidation lists and farmer 
interviews were used. Water costs were determined 
based on the cost per decare of each product type planted 
in the project area. 

To determine the profitability of the project area, the 
crop production variable was subtracted by the labor 
input variable, fertilizer input variable, and irrigation 
input variable. The profitability of the project area was 
calculated for both the pre-consolidation and post-
consolidation situations. By analyzing the difference 
between the profitability of the two situations, the effect 

of land consolidation on profitability was determined. 
test 
2.2. Study area 

 

Kizilcabölük is located in the Denizli province of 
Turkey and is connected to the Tavas district. The 
location of Kızılcabölük is 37° 36' 50.9976'' North and 
29° 0' 55.0008'' East coordinates. Kızılcabölük is 7 
kilometers away from Tavas town center to which it is 
affiliated. Kızılcabölük district is 55 km from Denizli and 
130 km from Aydın. All of the roads to reach the 
neighborhood are asphalt. The closest district to the 
neighborhood is Tavas District. 

Denizli-Tavas Plain 1st Section AT and TİGH Project, 
whose construction started with the decision of the 
Council of Ministers no 2007/11687, Kızılcabölük 
neighborhood was used in the study. The project AT and 
TİGH projects, which are the subject of the research, were 
completed in 2016. 

There are a total of 1079 field owners in the project 
area. The number of parcels, which was 1406 before 
Consolidation, decreased to 993. Consolidation rate is 
29.37%. As the consolidation rate increases, the success 
of the consolidation increases [28]. 

Figure 1 shows the status of parcels before and after 
consolidation of Kızılcabölük neighborhood. 

 

 
Figure 1. Situation map of Kızılcabölük before and after consolidation 

 
 



International Journal of Engineering and Geosciences, 2024, 9(3), 334-344 
 

337 
 

2.3. Data sources 
 

The project area data were obtained from the twenty-
first Regional Directorate of State Hydraulic Works and 
the contractor company. The files obtained from the 
administration and the contractor company include 
computer-aided design (CAD) files pertaining to the 
project site and consolidation lists. The analyses in the 
study were conducted using computer-aided design 
(CAD) files and land consolidation lists. 
 

3. Results  
 

When the situations before and after consolidation 
are examined technically, it is expected that the number 
of parcels will decrease and the average parcel sizes will 
increase. The fact that the parcels are as large as possible 
will affect the labor input variable by causing a decrease 
in the number of parcels. On the other hand, since it will 
cause a decrease in the length of the parcel's boundaries, 
it will cause a decrease in the loss of 30 cm wide unused 
area at the boundaries of the parcels. 

Table 1 shows the ratio of parcel sizes before and 
after consolidation in Kızılcabölük district. When the 
table is examined, it is seen that the number of small-
sized parcels decreased and the number of large-sized 
parcels increased with consolidation. For example, while 
the number of parcels in 1-2 daa size was 111 before 
consolidation, it decreased to 33 after consolidation. 

 

Table 1. Parcel sizes before and after consolidation 
 Before Consolidation After Consolidation 

Parcel Size 
(daa) 

Number 
of 
Parcels 

(%) Number 
of 
Parcels 

(%) 

0-1 23 1.64 13 1.31 

1-2 111 7.89 33 3.32 

2-5 307 21.83 132 13.29 

5-10 461 32.79 324 32.63 

10-20 412 29.30 335 33.74 

20-30 73 5.19 102 10.27 

30-40 14 1.00 30 3.02 

40-50 2 0.14 11 1.11 

50-60 1 0.07 8 0.81 

60< 2 0.14 5 0.50 

Total 1406 100 993 100 

 

Table 2 shows, the total of the parcels, which was 
1293 ha before consolidation, decreased to 1255 ha after 
consolidation. The said area was used for the 
construction of roads and irrigation lines. The difference 
of 38 hectares is the income obtained by the public from 
consolidation. 

After consolidation, the number of parcels decreased 
from 1,406 to 993. Average parcel area increased from 
9,194 m2 to 12,641 m2. The average size of farmer's fields 
decreased from 11,981 m2 to 11,634 m2. 

Some parcel owners in the project area are not 
engaged in farming. The owners of small and inherited 
parcels do not sell them due to their spiritual value. The 
consolidation project has not benefited the mentioned 
parcel owners, who are in the minority. However, it has 

led to a decrease in the number of parcels owned by 
farmers who make their living from agriculture, resulting 
in increased profitability. However, due to the parcels 
with shares, the Average Number of Farmer Parcels is 
seen as 0.92 in Table 2. 

 

Table 2. Average field sizes of farmers before and after 
consolidation 

 Before 
Consolidation 

After 
Consolidation 

Project Area (m2) 12,927,188 12,552,686 

Number of 
Parcels 

1,406 993 

Average Parcel 
Area (m2) 

9,194 12,641 

Number of 
Farmers 

1,079 1,079 

Average Farmer 
Field Size (m2) 

11,981 11,634 

Average Number 
of Farmer Parcels 

1,30 0,92 

 

3.1. Agricultural status 
 

Opinions of farmers were consulted to examine the 
agricultural situation in the project area. In the 
interviews, it was seen that 30% of the agricultural lands 
in the neighborhood were planted with tobacco, 40% 
with cereals, 15% with sunflowers and 15% with corn. 
After consolidation, it was observed that 10% of the 
agricultural lands were planted with tobacco, 10% with 
cereals, 20% with sunflowers and 60% with corn. In 
other words, there has been a change in the variety of 
crops planted after consolidation and corn planting has 
increased. The arrival of water in the project area was 
effective in observing this situation. Corn is more 
profitable for farmers in terms of yield and product value. 
However, corn is a plant that needs plenty of water [29]. 

The crops planted before and after consolidation are 
shown in Table 3. 

 

Table 3. Crops planted before and after consolidation 
 Before Consolidation After Consolidation 

Tobacco % 30 % 10 

Cereals % 40 % 10 

Sunflower % 15 % 20 

Sweetcorn % 15 % 60 

 

Table 4 provides information on the yields of 
agricultural products. Looking at the table, we can see 
that the productivity of the products has increased after 
the consolidation. In this case, it can be said that the 
introduction of irrigation systems in the project area is 
effective. 

 

Table 4. Product yields before and after consolidation 
 Before Consolidation After Consolidation 

Tobacco 100 kg 140 kg 

Cereals 700 kg 850 kg 

Sunflower 250 kg 350 kg 

Sweetcorn 1500 kg 2100 kg 
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During interviews with farmers, information was 
gathered on the average market values of agricultural 
products, including the selling prices which may vary 
depending on the quality and the farmer. As of May 2022, 
farmers reported a prices of; 

• Tobacco                                            34 TL ($ 2.078) 
• Cereals                                                 4 TL ($ 0.245) 
• Sunflower                                           20 TL ($ 1.223) 
• Sweetcorn                                             4 TL ($ 0.245) 
was determined. 
During the interviews with farmers, they were asked 

how often they visit their fields on average for the crops 
planted. It was noted that an exact figure for the round 
trip was not possible to provide. For instance, some 
farmers stated that they stayed in the field by setting up 
a gazebo, while others stated that they came and went. 
However, they generally provided information on how 
many times they had to visit their fields with the tractor. 
The information provided by the farmers is summarised 
below; 

• Tobacco             Planting Phase            6 times 
                                           After Planting            10 times 
• Cereals                                                        7 times 
• Sunflower                                                12 times 
• Sweetcorn                                                  8 times 
It has been seen that they have made an expedition. 
Prior to consolidation, Kızılcabölük Neighborhood 

lacked an irrigation system, forcing farmers to either find 
their own water resources or engage in agriculture 
without water. However, with the implementation of 
land consolidation, the neighborhood now benefits from 
a covered irrigation system. This has resulted in 
increased product diversity and yield. On average, 
farmers pay 1.70 TL ($0.104) per ton of irrigation in 
Kızılcabölük Neighbourhood. Prior to consolidation, 
farmers were responsible for their own irrigation. Based 
on the responses received, it was found that... The cost of 
self-irrigation is approximately 2.40 TL ($0.147) per ton. 
Farmers were surveyed regarding the cost of irrigation 
for tobacco, grains, sunflower seeds, and corn. 

For 1000 m2 field; 
• Tobacco                                               200 ton 
• Cereals                                                 150 ton 
• Sunflower                                            350 ton 
• Sweetcorn                                           350 ton 
Irrigation was observed. 
Fertiliser costs are a significant economic factor in 

agriculture. In recent years, rising fertiliser costs have 
posed economic challenges for agricultural enterprises. 
While these costs vary for each enterprise, the estimated 
fertiliser costs for 2022 are as follows; 

For 1000 m2 field; 
• Tobacco                                            500 TL ($ 30.56) 
• Cereals                                              700 TL ($ 42.59) 
• Sunflower                                      1000 TL ($ 61.12) 
• Sweetcorn                                     1000 TL ($ 61.12) 
It has been found to be. 
 

3.2. Crop production variable 
 

Land consolidation works aim to bring together 
scattered and fragmented agricultural lands into larger 
and fewer parcels with a regular shape. The introduction 

of irrigation systems can increase crop yield and change 
crop variety, both of which affect crop production. 

Additionally, there may be losses associated with 
using the areas on the borders of the parcels during 
agriculture. The reason for this is that 30 cm wide gaps 
are left on the parcel boundaries [30]. As the length of the 
parcel boundaries increases, so does the unusable area 
on the parcel boundaries. Bringing these unusable areas 
into agriculture will affect the crop production variable.  

Firstly, the yield of the situation before consolidation 
was calculated. Prior to consolidation, tobacco and 
cereals were the primary crops cultivated, with less 
emphasis on sunflower and corn. The total cultivated 
area was approximately 1293 hectares. Table 5 displays 
the crop yields and returns from the pre-aggregation 
period. The cultivated area was divided based on the 
percentage of crop variety cultivation, and each crop was 
calculated using its own parameters. To calculate the 
total profit, the yield value per decare was multiplied by 
the cultivation area. The resulting total yield was then 
multiplied by the product price. Finally, the profits from 
each crop were summed to determine the overall profit 
of the project area. 

The efficiency of the pre-consolidation state was 
calculated. After consolidation, especially corn 
cultivation is quite high compared to other products. This 
situation depends on the arrival of the irrigation system 
to the project site. It was observed that the profitability 
of corn was higher than that of other products. 
Additionally, the cultivated area decreased from 
approximately 1293 hectares to 1255 hectares. After the 
consolidation, the introduction of the irrigation system 
led to an increase in product yields per decare. This 
increase varied according to product groups, with the 
lowest increase observed in cereals and the highest 
increase observed in corn. Table 6 shows the product 
yield and yield of the post-consolidation situation. 

Then, the direction in which the lost areas on the 
parcel boundaries changed after consolidation was also 
calculated. For this, the boundary lengths of all parcels 
before and after consolidation are needed. There are 
2399 parcels in total in the project area. The total side 
lengths of each plot were determined by determining all 
the side lengths one by one. LiCAD software was used 
because of the convenience it offers while determining 
the lengths. While the sum of the parcel boundary lengths 
was 791,023.04 m before consolidation, it decreased to 
600,200.71 m after consolidation. 

If the sum of the parcel boundary lengths before 
consolidation is subtracted from the sum of the parcel 
boundary lengths after consolidation, the result is 
190,822.33 m. By multiplying this result by 0.3 m, which 
is the unusable width at the parcel boundaries, the 
amount of unusable area is found. The result is presented 
in the Calculation 1. 

 

190,822.33 x 0.3 = 57,246.70 m2  (1)  
 

After consolidation, the area gained from the parcel 
boundaries, 57,245 m2, was divided according to the 
planting rates of the product groups, and the gained area 
profit was calculated in the light of the information 
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provided by the farmers. As seen in Table 7, the area 
profit gained was found to be 415,382 TL ($ 25390). 

This amount is a profit to be obtained as the fields are 
planted each year.

 

Table 5. Product efficiency before consolidation 
Area (m2) = 
12,927,188 

                  Tobacco                    Cereals                    Sunflower               Sweetcorn 

Sowing Rate (%) 30 40 15 15 

Planting Area (Decares) 3878 5170 1939 1939 

Yield per Decare (Kg) 100 700 250 1500 

Total Yield (Kg) 387,815 3,619,612 484,769 2,908,617 

Kilogram Unit Price (TL) 34  4 20 4 

Total Profit (TL) 13,185,731 14,478,450 9,695,391 11,634,469 

Project Area Total Profit (TL) 48,994,043 

 

Table 6. Product efficiency after consolidation 
Area (m2) = 
12,552,686 

                   Tobacco                     Cereals                    Sunflower              Sweetcorn 

Sowing Rate (%) 10 10 20 60 

Planting Area (Decares) 1255 1255 2510 7531 

Yield per Decare (Kg) 140 850 350 2100 

Total Yield (Kg) 175,737 1,066,978 878,688 15,816,384 

Kilogram Unit Price (TL) 34  4 20 4 

Total Profit (TL) 5,975,078 4,267,913 17,573,760 63,265,537 

Project Area Total Profit (TL) 91,082,290 

 

Table 7. Yield from parcel boundaries after consolidation 
Area (m2) = 
57,247 

                     Tobacco                         Cereals                           Sunflower               Sweetcorn 

Sowing Rate (%) 10 10 20 60 

Planting Area (Decares) 5.72 5.72 11.45 34.35 

Yield per Decare (Kg) 140 850 350 2100 

Total Yield (Kg) 801 4865 4007 72,130 

Kilogram Unit Price (TL) 34  4 20 4 

Total Profit (TL) 27,249 19,463.88 80,145.38 288,523 

Project Area Total Profit (TL) 415,382 

In order to calculate the total crop production 
variable after consolidation, the crop production value 
after consolidation and the yield gained from the parcel 
boundaries are added. This result is demonstrated in the 
Calculation 2. 

 

415,382 TL ($ 25,390) +91,082,290 TL ($ 5,567,377) 
= 91,497i672 TL ($ 5,592,767)   (2) 

 

The result is $5,592,767 for the date 26.05.2022. 
Kumbasaroğlu and Dağdemir [31] determined that 

the value of plant production was 1618.3 TL, animal 
production value was 2834.8 TL, and other agricultural 
incomes were 270.8 TL. 

 

3.3. Labor input variable 
 

The study calculated the labor input variable by 
considering the differences in distances between 
agricultural holdings and their parcels. Prior to land 
consolidation, the roads leading to the parcels were 
narrow and more curved. However, following 
consolidation, they became wider and straighter. 
Additionally, the decrease in the number of parcels led to 
a decrease in commuting distances for the holdings. 

The LiCAD program was used to measure the distance 
from the agricultural holdings to the village center for a 
total of 2399 parcels.  Table 8 displays a selection of the 
measured distances and project totals, with 
measurements taken separately for each enterprise. The 
labor input variable is directly affected by the reduction 
in the number of enterprise parcels. The distance before 
consolidation was 5.119 km, which decreased to 3.558 
km after consolidation. According to Hamza et al. [32], 
the road distance shortened by approximately 16% after 
consolidation. 

The fuel that farmers spend while traveling to and 
from their fields is one of the most important expenses. 
Other factors affecting the labor costs of farmers are the 
diesel price and the diesel consumption of their tractors. 
Diesel consumption of tractors varies according to 
horsepower and traction. Accordingly, the fuel burned by 
the tractor in 1 km on a straight road was accepted as 
approximately 0.8 l. The diesel price was taken as 25 TL 
($ 1.528) according to the data of May 2022. 

Labor input variables before and after consolidation 
were calculated separately. This is because the number 
of trips to and from the farmers' fields changes 
depending on the plant species planted after 
consolidation. The total distance was divided according 
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to the planting rates of the crops and then multiplied by 
the number of farmers going to the field and by two. The 
purpose of this calculation is to determine the round trip 
distance and corresponding diesel consumption. The 
diesel consumption is calculated by multiplying the 
round trip distance by the fuel consumption rate per liter. 
The total cost is then found by multiplying the diesel 
consumption by the price of diesel fuel. Table 8 shows 
that the total diesel cost is 2,170,582 TL ($132,676), 
which is a significant expense. 

Table 9 calculates the labor input variable after 
consolidation. The total round-trip distance to the fields 
has changed due to consolidation, as well as a change in 

product diversity affecting the round trip distance to and 
from the farmers' fields. Upon examination of the table, 
the total diesel cost is 1,352,098 TL ($82,646). 

The difference between the labor input variables of 
the post-consolidation situation and the pre-
consolidation situation was calculated. The result is 
presented in the Calculation 3. 

 

2,170,582 TL ($ 132,676) – 1,352,098 TL ($ 82,646) = 
818,484 TL ($ 50,029)    (3) 

 

The amount in question remained in the country's 
economy after the consolidation works and relieved the 
farmers. 

 

Table 8. Labor input variable before consolidation 
Distance (m) =5,119,297                      Tobacco                    Cereals                           Sunflower                 Sweetcorn 

Sowing Rate (%) 30 40 15 15 

Road Length (Km) 1,535 2,047 767 767 

The Number of Farmers Going to 
Their Fields 

16 7 12 8 

Total Round Trip Distance (Km) 49,145 28,668 18,429 12,286 

Diesel Consumption per 1 Km (L) 0.8 

Total Diesel Consumption (L) 39,316 22,934 14,743 9,829 

1L Diesel Price (TL) 25 

Total Cost (TL) 982,904 573,361 368,589 245,726 

Project Area Cost (TL) 2,170,582 

 

Table 9. Labor input variable after consolidation 
Distance (m) =3,558,154                     Tobacco                     Cereals                           Sunflower                  Sweetcorn 

Sowing Rate (%) 10 10 20 60 

Road Length (Km) 355 355 711 2134 

The Number of Farmers Going to 
Their Fields 

16 7 12 8 

Total Round Trip Distance (Km) 11,386 4,981 17,079 34,158 

Diesel Consumption per 1 Km (L) 0.8 

Total Diesel Consumption (L) 9,108 3,985 13,663 27,326 

1L Diesel Price (TL) 25 

Total Cost (TL) 227,721 99,628 341,582 683,165 

Project Area Cost (TL) 1,352,098 

3.4. Fertilizer input variable 
 

To enhance product yields, farmers apply fertilizers, 
which constitute a significant agricultural expense. The 
types of fertilizers used by farmers for different crops 
vary, and they often mix them. In interviews with 
farmers, it was found that the cost of fertilizer has 
remained stable. However, the consolidation of product 
variety has led to changes in fertilizer costs. 

Fertilizer variables before and after consolidation 
were calculated separately. In the pre-consolidation and 
post-consolidation cases, separate calculations were 
made according to the product variety. When Table 10 is 
examined, the area before consolidation is divided 
according to product variety. The obtained areas were 
multiplied by the fertilizer costs per decare of each 

product. The total cost of the project site was found by 
the sum of the fertilizer costs of each product. The project 
cost before consolidation was 9,436,847 TL ($ 576,824). 
This cost is an important item for farmers. 

The calculation of the fertilizer input variable after 
consolidation was made in Table 11. Although fertilizer 
costs remained the same after consolidation, the project 
area cost also changed due to the change in product 
diversity. When the fertilizer cost after consolidation is 
considered, it is seen that it is 11,548.471 TL ($ 705,897). 
Compared to the situation before consolidation, the cost 
of farmers increased by approximately 2,111,624 TL ($ 
129,072) after consolidation on 26.05.2022. Bayramoğlu 
and Cennet [33] stated in their study that approximately 
15% was saved from the use of fertilizers by 
consolidation.
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Table 10. Fertilizer input variable before consolidation 
Area (m2) = 
12,927,188 

                     Tobacco                    Cereals                         Sunflower                Sweetcorn 

Sowing Rate (%) 30 40 15 15 

Planting Area (Decares) 3878 5170 1939 1939 

Fertilizer Cost per Decare (TL) 500 700 1000 1000 

Total Cost (TL) 1,939,078 3,619,612 1,939,078 1,939,078 

Project Area Cost (TL) 9,436,847 

 

Table 11. Fertilizer input variable after consolidation 
Area (m2) = 
12,552,686 

                  Tobacco                       Cereals                         Sunflower                 Sweetcorn 

Sowing Rate (%) 10 10 20 60 

Planting Area (Decares) 1255 1255 2510 7531 

Fertilizer Cost per Decare (TL) 500 700 1000 1000 

Total Cost (TL) 627,634 878,688 2,510,537 7,531,611 

Project Area Cost (TL) 11,548,471 

3.5. Irrigation input variable 
 

The irrigation of agricultural products is a necessity, 
as the absence of water cannot be compensated for. 
Therefore, it is of great importance to farmers. During the 
consolidation work, a covered irrigation system was 
constructed in the project area, which has resulted in a 
reduction in irrigation costs for farmers.  Table 12 shows 
the calculation of the irrigation input variable before 
consolidation. The quantity of water consumed varies 
according to the specific product variety. In order to 
ascertain the total quantity of water consumed, it is 
necessary to multiply the planted area for each crop by

 the corresponding water consumption. The total water 
consumption is then multiplied by the water cost to 
obtain the total cost. The sum of the irrigation costs for 
each product yields the project cost. Prior to 
consolidation, the irrigation cost in the project area was 
6,980,682 TL ($ 426,692). 

Table 13 shows the calculation of the water input 
variable after consolidation. The implementation of the 
covered irrigation system resulted in decreased 
irrigation costs for farmers. Additionally, changes in 
water costs occurred due to the shift in product variety. 
After consolidation, the irrigation cost of the project area 
was calculated to be 6,721,963 TL ($410,877).

 

Table 12. Irrigation input variable before consolidation 
Area (m2) = 
12,927,188 

                     Tobacco                    Cereals                        Sunflower               Sweetcorn 

Sowing Rate (%) 30 40 15 15 

Planting Area (Decares) 3878 5170 1939 1939 

Water Spent per Decare (Ton) 200 150 350 350 

Total Water Consumption (Ton) 775,631 775,631 678,677 678,677 

1 Ton of Water Price (TL) 2.40 

Total Cost (TL) 1,861,515 1,861,515 1,628,825 1,628,825 

Project Area Cost (TL) 6,980,682 

 

Table 13. Irrigation input variable after consolidation 
Area (m2) = 
12,552,686 

                    Tobacco                     Cereals                        Sunflower               Sweetcorn 

Sowing Rate (%) 10 10 20 60 

Planting Area (Decares) 1255 1255 2510 7531 

Water Spent per Decare (Ton) 200 150 350 350 

Total Water Consumption (Ton) 251,053 188,290 878,688 2,636,064 

1 Ton of Water Price (TL) 1.70 

Total Cost (TL) 426,791 320,093 1,493,769 4,481,308 

Project Area Cost (TL) 6,721,963 

By subtracting the cost of irrigation before 
consolidation from the cost of irrigation after 
consolidation, we obtain a result of 258,719 TL ($15,814 
as of 26.05.2022).  Although the product variety has 
shifted towards crops that require more water, the 
consolidation efforts have led to a decrease in irrigation 
costs. 

According to Ercan's [34] study on land consolidation 
practices in Turkey, irrigation savings of 36.7% were 
achieved.  Similarly, Çelebi's [35] study found that land 
consolidation projects resulted in up to 30% savings in 
irrigation. Taşdemir [36] found that land consolidation 
resulted in a net income increase of 652%. 
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4. Discussion 
 

To determine the change in profitability after 
consolidation, calculate the net profit values before and 
after consolidation.  Subtract the labor input, fertilizer 
input, and irrigation input variables from the crop 
production variable in both cases. The change in 
profitability after consolidation is the difference between 
the net profit value after consolidation and the net profit 
value before consolidation. Upon examining Table 14, it 
was found that the change in profitability after 
aggregation was 41,469,209 TL, which is equivalent to 
$2,591,825 based on the May 2022 dollar rate. In his 
study,  

 

Table 14. Profitability after consolidation variable 
 Before 

Consolidation 
After 
Consolidation 

Crop Production 
Variable (TL) 

48,994,043 91,497,672 

Labor Input 
Variable (TL) 

2,170,582 1,352,098 

Fertilizer Input 
Variable (TL) 

9,436,847 11,548,471 

Irrigation Input 
Variable (TL) 

6,980,682 6,721,963 

Net profit (TL) 30,405,932 71,875,140 

Profitability 
Change (TL) 

41,469,208 

 

It can be concluded that the project has been 
successful in improving profitability and land value. The 
project area's profitability has significantly increased 
with consolidation. Farmers have reported a doubling of 
profitability, which has also led to a 100% increase in the 
value of their fields.  Based on May 2022 data, the value 
of 1 decare in the project area varies depending on the 
location of the field, ranging from 50,000 TL ($3056) to 
100,000 TL ($6112). 

Comparing profitability to the cost of project 
construction can provide a better understanding of 
profitability. The cost of constructing the project is 
approximately 10 million dollars. In other words, the 
project paid for itself within four years. Based on the data 
provided, the investment made in land consolidation the 
project area appears to be highly profitable. 

The increase in profitability in the project area is due 
to the change in product diversity. With the arrival of the 
irrigation system, most farmers shifted to corn 
production, which has a high profitability rate. 

The land consolidation work significantly contributes 
to the national economy. Agricultural enterprises have 
experienced a decrease in diesel costs, which is 
particularly important for Turkey, a country dependent 
on foreign energy. The reduction in road costs has 
become even more crucial due to the recent increase in 
diesel prices. In addition, increasing agricultural 
production is crucial in times when food security is of 
strategic importance and the economy of scarcity is being 
discussed. Furthermore, the covered irrigation system 
prevented water evaporation during hot summer 
months, and modern irrigation systems used by 
agricultural enterprises have also led to water savings. 
During the 1st Water Council organized by the Ministry 

of Agriculture and Forestry, it was reported that 
agricultural irrigation accounts for over 70% of total 
water usage in Türkiye. The agricultural sector is 
particularly vulnerable to drought, which poses a threat 
to food security. Efforts to increase agricultural 
production value while reducing diesel and irrigation 
costs have significant economic benefits. 

 

5. Conclusion  
 

In the research, the effect of land consolidation on the 
economic profitability of agricultural enterprises was 
examined. With the change in the location of the fields, 
the road distances of the agricultural holdings and 
therefore the diesel consumption decreased. Most 
importantly, with the arrival of irrigation systems, 
product varieties in the project area have changed and 
profitability has increased. Based on the results of the 
analysis, it is seen that land consolidation increases 
profitability in the neighborhood. 

This research showed that land aggregation studies 
increase the comfort of agricultural enterprises, as well 
as their profitability. Land consolidation works are 
important for the development of agriculture and 
ensuring food security. The impact of aggregation on 
economic profitability can also be better combined with 
analyses to be carried out at different sites. 

The study is significant because it provides a 
comprehensive evaluation of the economic profitability 
of land consolidation in Turkey for the first time. 

The study concretely revealed the effects of land 
consolidation on economic profitability based on 
farmers' opinions. The study demonstrates the economic 
profitability of land consolidation and has achieved its 
goal. 
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