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Land consolidation is a powerful and effective tool in solving the fragmentation problem of 

agricultural lands to form a larger, more rational and efficient land for the farmers. The benefits of 

land consolidation projects are providing access to parcels, efficient use of water resources, real 

location of parcels, and reducing the costs of irrigation and drainage projects. Although not 

sufficiently successful, the land consolidation projects in Turkey had been initiated in 1961. This 

study was aimed to measure and assess the knowledge, expectation and attitudes of farmers on the 

land consolidation project planned to be implemented for some villages in Artova District of Tokat 

Province, Turkey. The study was carried out in Taşpınar and Aşağı Güçlü villages which were 

included in the consolidation program. In these villages, 62 farmers were selected by proportional 

sampling method out of 175 producers registered in the Farmer Registration System (FRS) and, 

face to face questionnaires were carried out with them. The results indicated that the producers 

support the project primarily due to the convenience in irrigation and increasing the efficiency of 

mechanization. Chi-square analysis revealed that the problems caused by disadvantages of 

fragmented land structure, importance of land integrity and the experience on a previous 

consolidation project area are important for the producers supporting the land consolidation project. 
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Introduction 

Small size and fragmented structure of farms are the 

most important factors affecting the efficient and 

sustainable use of agricultural land in Turkey; thus, are the 

reasons of low yield per unit area. In addition to the total 

land assets used in agricultural production by the farms, the 

number of parcels, parcel size, and the distance between 

parcels affect the productivity in agricultural production. 

Studies have revealed that family income of individually 

owned large farms are higher compared to small farms, and 

therefore the increase in farm size contributes positively to 

the agricultural economy and the welfare of rural 

population (Deininger et al., 2004; Lerman and Cimpoies, 

2006; Lerman and Shagaida, 2007). Positive effects of land 

consolidation on farm income have also been reported in 

studies conducted in Isparta and Konya provinces of 

Turkey (Mesci and Karlı, 2018; Oğuz and Bayramoğlu, 

2004). 

Land consolidation is a powerful and effective 

instrument in solving the fragmentation problem of 

agricultural lands to form a larger, more rational and 

efficient lands for the farmers. In other words, land 

consolidation is the combination of scattered and 

fragmented lands using modern management principles. 

Land consolidation can also be defined as the planned 

reorganization of the ownership model of parcels to form 

larger and rational land ownership. Improvement of 

infrastructure, implementation of development and 

environmental policies are also the other goals of the 

consolidation projects (Pasakarnis and Maliene, 2010).  

Modern land consolidation practices in Western Europe 

started following the Second World War. The main goal 

was to develop the concept of equality between rural and 

urban living standards throughout Europe and to raise a 

strong awareness of war-induced food security. 

Agricultural policies till 1970s focused mainly on 

improving agricultural structures by reducing 

fragmentation and increasing farm sizes (Weiss and 

Maliene, 2004). 

Proper management of water, soil, forest and wildlife 

and sustainable rural development are important issues in 

Europe. The policies point out that the global 

environmental issues are related to local land use and other 
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practices (Pasakarnis and Maliene, 2010). European 

agriculture has achieved productive land consolidation, 

however, faces different needs. The European Union 

separates direct aid from the production level with new 

policies and supports stronger and sustainable use of 

natural resources due to the problems such as 

overproduction, poor agricultural incomes, rural 

abandonment and environmental pollution (EC, 2005, 

Palma et al., 2007). 

Land consolidation, which can be defined as the 

consolidation of fragmented lands without any 

infrastructure work in a narrow sense, includes irrigation, 

drainage, transportation, soil-water conservation measures 

and various services required by rural settlements (Küsek, 

2008). Thus, land consolidation, as an effective land 

management tool, not only brings solutions to the problems 

of land fragmentation, but also is a tool for rural 

development (Intensive, 2013). 

In addition to small average farm size in Turkey, the 

distribution of lands is uneven. However, fragmentation of 

lands continues to be an increasing problem (Anonymous, 

2010). Total number of parcels per farm in Turkey is 4.08, 

and the average parcel size is 14.96 da. Decreasing of farm 

sizes and fragmentation of farms due to various reasons 

cause a significant decrease in productivity and 

profitability. Therefore, agricultural production cannot be 

possible economically in low farm sizes (Ekinci and Sayılı, 

2010). The most important causes of the land 

fragmentation are fragmentation through inheritance, 

fragmentation by shared and divided sales, and 

fragmentation due to expropriation for various purposes 

(Beyazgül, 2012). The fragmentation of lands in Turkey 

has reached threatening levels, therefore, the land 

consolidation projects are inevitable to sustain agricultural 

production. 

Land consolidation projects are aimed to correct land 

fragmentation and scattered problems that arise from 

population growth, inheritance, buying-selling, tenancy, 

and partnership, and to form farms at a suitable size. Land 

losses arising from roads and water channels and field 

boundaries in the fragmented structure is decreased by the 

land consolidation. In small parcels, the crop losses that 

may arise due difficulty in accessing to the field border 

during planting are decreased with the increase in average 

field sizes. After the completion of land consolidation, 

larger and smoother plots facilitate the use machinery in 

agricultural production. Since small and scattered parcels 

are combined together, the distance between the farm 

center and the parcels is shortened, accordingly, 

transportation costs are reduced and time, labor and fuel 

are saved. The number of parcel is decreased, the shape is 

improved and the size is increased by the land 

consolidation; therefore, agricultural inputs such as seed, 

fertilizer and pesticide are used at a more appropriate level. 

In the implementation of irrigation projects, the farmers 

will not use the old, scattered and misshapen parcel 

boundaries; thus, the investment costs will be decreased. 

Each parcel will have a border to the road and the canal, 

therefore, irrigation and transportation efficiency increase. 

The problems arising from the partnership in the parcels 

are eliminated. Border disputes between villages are 

eliminated by basing the village boundaries on fixed 

points. The scattered and common treasury land is 

combined and made ready for distribution. All services for 

rural areas such as environmental protection, erosion 

prevention, afforestation, village renewal, planning of all 

kinds of roads, village development plans, preparing land 

use plans can be planned and implemented with land 

consolidation projects. Lands required for public 

investments such as irrigation projects in the land 

consolidation project areas can be obtained from the 

parcels in the project area without expropriation by an 

appropriate deduction (Anonymous, 2014). 

The first land consolidation was carried out in 1961 in 

Kargin village of Cumra district in Konya province of Turkey. 

The project included only the grouping of parcels. The 

consolidation projects from 1961 to 2002 was carried out on 

450 thousand hectares land. Land consolidation activities 

gained a momentum with South Eastern Project (SEP) after 

2009 and became a project covering 5 million ha land in 59 

provinces. Land consolidation in 2012 was carried out on 

1,210,604 ha land. The share of GAP region within the total 

land area of consolidation in Turkey is approximately 44%. 

Land consolidation projects are continuing in various 

provinces and Konya Plain, Eastern Anatolia, and Eastern 

Black Sea regions (Anonymous, 2014). 

Land arrangement studies in Turkey are carried out by 

different legislation and institutions since 1973. The 

differences among institutions cause problems during 

implementations. The legal bases of land consolidation in 

Turkey are the Agricultural Reform Law on Land 

Arrangement in Irrigation Areas No 3083 and Soil 

Conservation and Land Use Law No 5403. The procedures 

and principles of land consolidations are regulated by the 

“Regulation on Conservation, Use and Land Consolidation 

of Agricultural Lands” published in the Official Gazette 

dated July 24, 2009 (Ceylan et al., 2014). Land 

consolidation studies within the scope of the Agricultural 

Reform on Land Arrangement in Irrigated Areas No. 3083, 

are carried out by the Ministry of Agriculture and General 

Directorate of Agricultural Reform. The implementing 

organizations within the scope of Soil Conservation and 

Use Law numbered 5403 are defined as the Ministry of 

Agriculture, Special Provincial Administrations, 

Municipalities and villages, legal entities such as 

cooperatives, unions and other public institutions operating 

for agricultural purposes (Çağdaş, 2010). 

Many studies have been carried out in Turkey on land 

consolidation processes, practices, results of 

implementations and evaluation of farmer attitudes. 

Altıntaş (2006) revealed the socioeconomic structure of 

agricultural farms in the Erbaa plain of Tokat province 

where land consolidation was carried out. Kumbasaroğlu 

and Dağdemir (2007) examined the agricultural farms in 

the central district of Erzurum and determined the 

disadvantages arising from the fragmented and scattered 

lands of the farms. Küzec (2008) discussed the definition, 

the benefits and requirements of land consolidation, and 

examined the land consolidation studies conducted in 

Turkey and the legal procedures followed during these 

studies. Özer (2010) monitored and evaluated the situation 

after land consolidation in Yeniçiftlik village of Biga 

district of Çanakkale province. Sayılı and Ekinci (2012) 

determined the behaviors of farmers in three villages where 

land consolidations were completed within the scope of 

Samsun province Bafra Plain Left Coast Consolidation 
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Project. Eser and Uçan (2012) investigated the 

effectiveness of the land consolidation projects applied in 

the village of Gedikli in Nurdağı district of Gaziantep 

province. Engindeniz (2012) examined the developments 

in land consolidations in Turkey and effects of land 

consolidation on rural development. Ceylan et al. (2014) 

assessed the impact of land consolidations in Turkey on 

sustainable family farming. Karakayacı et al. (2016) 

examined the effect of land consolidation on land value. 

Mesci and Karlı (2018) revealed the effects of land 

consolidation on agricultural farms, farmers’ attitude 

towards consolidation, and social and economic benefits of 

land consolidation in Isparta province. 

This study was aimed to assess the knowledge, 

expectation and attitudes of local farmers on the land 

consolidation project planned to be implemented for some 

villages in Artova District of Tokat Province, Turkey. In 

addition, the decisions of farmers on supporting the land 

consolidation project and the factors affecting the decisions 

of farmers were also determined in the study. 

 

Material and Method  
 

This study was carried out in 2019 in the villages of 

Artova District in Tokat Province, where land 

consolidation projects will take place. The aim of the study 

was to measure and assess the knowledge, confidence, 

expectation, attitudes and behaviors of local farmers on 

land consolidation. The primary data obtained from the 

surveys conducted with the local farmers constituted the 

main material of the study. The surveys were conducted as 

face-to-face questionnaires.  

 

Sampling Method 

The proportional sampling method, in which the 

sample volume is calculated according to the known and 

predicted ratio of those with a certain characteristic for a 

finite population, was used to determine the number of 

farmers to be interviewed. One hundred seventy-five 

farmers were determined registered in the FRS and 

producing in Iğdir, Taşpınar and Aşağı Güçlü villages of 

Artova District in Tokat Province where the land 

consolidation will be carried out. The sample volume was 

calculated as 62 using proportional sample size equation. 

Confidenece interval and margin of error were considered 

as 95 and 10%, respectively. The ratio of producers who 

support and don’t support the land consolidation is 

accepted as 0.50. The proportional sample volume 

equation used to determine the sample volume is as follow 

(Newbold 1995, Miran 2003); 

 

n =
𝑁∗𝑝∗(1−𝑝)

(𝑁−1)∗𝜎𝑝
2+𝑝∗(1−𝑝)

  

 

 𝜎𝑝
2 = (

𝑟

𝑍∝/2
) 

 

In the equation; n is the sample volume, N is the 

number of total producers, P is the ratio of producers to be 

included in the sample (The ratio of producers who support 

land consolidation is 0.50), 𝜎𝑝
2 is the variance of the ratio, 

r is average acceptable margin of error, and Zα/2 = z is the 

table value. 

Statistical Analysis  

Statistical parameters of frequency (f) and percentage 

(%) were used in the interpretation of some variables, while 

mean values were used to interpret other variables. Chi-

square test was used to determine the relationship between 

variables. The chi-square test is one of the most widely 

used nonparametric tests (Özdamar 2004, Karacabey and 

Gökgöz 2009). The significance of the chi-square test 

indicates an important relationship between the two 

variables (Kaptan 1998). The chi-square analysis is used to 

test whether the relationship observed between variables in 

a crosstab is statistically significant (Sivaslıgil, 2003). 

 

Results and Discussion  
 

All the farmers participated in the study were male. 

Most of the farmers were in the age group of 26-33 

(24.19%) and followed by 42-49 age group (22.58%). Most 

of the farmers (41.94%) were composed of elementary 

school graduates. Livestock breeding had the highest ratio 

(48.39%) among the incomes of farmers followed by crop 

production (35.48%). Most of the farmers (45.16%) had an 

average monthly income between 1601 and 3000 TL. The 

average number of individuals in the family is 5.08, the 

number of brothers/sisters of the farmers is 4.4, and the 

number of brothers living in the village and engaged in 

farming was 1.68. Half of the brothers have migrated from 

the village while half remained in the village. The brothers 

in the village did not leave the home, did not break their 

ties economically and continue living together in the same 

house. The most of the farmers (90.32%) think that 

migration ratio in the village is very high. 

The ownership status of the cultivated lands are given 

in Table 1. The landholders are in majority, and the 

producers have an average of 51.73 da irrigated and 40.62 

da rainfed land.  

The lands consist of 13.7 parcels and 72.58% of the 

producers prefer to have a single parcel instead of more than 

one parcel. The majority of farmers (66.33%) stated that the 

fragmented parcel structure causes problems. The most 

important of problems are the increase in production costs 

(75.61%) due to the distant lands, and secondly, the negative 

impact of fragmented lands on the use of machinery. 

The results showed that 88.71% of the farmers are the 

members of a union or cooperative, and 90.91% of the 

farmers are members of Pankobirlik. After the completion 

of land consolidation project in the study area, 41.94% of 

the farmers primarily want to produce sugar beet. Most of 

the producers had an information on land consolidation. 

The minority with no information on land consolidation 

was also the farmers who were unaware of the trainings to 

inform the public. The main source of information for 

farmers is their friends and relatives (33.87%) and 

followed by State Hydraulic Works personnel (27.42%).  

The majority of farmers (79.03%) answered yes to the 

question on meetings, courses or seminars regarding the land 

consolidation project in their villages. However, information 

of the meetings on land consolidation projects have not 

reached to some farmers due to various reasons. While 

41.94% of the farmers think that the announcements about 

land consolidation in general is insufficient, and 55.56% of 

the farmers participated to informative meetings think that 

the information provided at the meetings is insufficient. 
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Table 1. Average land size and ownership status (da)   

 Irrigated Rainfed 

Landholder  51.73 40.62 

Tenant  17.64 7.48 

Partners 1.13 0.16 

Total 70.79 49.97 

 

Table 2. The cooperatives and unions of which the farmers 

are the members 

Unions MS(%) 

Producer unions 58.18 

Irrigation unions 50.91 

Agricultural and credit cooperatives 70.91 

Pankobirlik 90.91 
MS: Membership status (%), * Multiple choices have been marked. 

 

Table 3. Knowledge of producers on land consolidation 

Knowledge status P 

Never heard about 4.84 

I've heard but I don't know 35.48 

I've heard and I know 50.00 

I know and I have seen the example 9.68 
P: Percent (%) 

 

Table 4. The reasons of producers who support the project 

Reasons AS 

Land leveling for irrigation and drainage 3 

Production costs will decrease 2.6 

Access to the land will be provided 2.6 

The number of land fragments will be decreased 2.9 

Irrigation possibilities will be improved 2.9 

Product loss will be reduced due to easy land access 2.7 

The machine use will be easier 2.9 
AS: Average Score, * Agree (3) – Undecided (2) - Disagree (1) 

 

Table 5. The reasons of producers who don’t support the 

land consolidation project 

Reasons AS 

I do not think that the assessment will be carried 

out fairly 
2.91 

I do not think that it will have a positive effect on 

crop yield 
2.68 

I do not think that there will be a reduction in 

production cost 
2.73 

Reallocated lands might be worse than my 

current lands 
2.82 

It may damage neighborhood and kinship 

relationships in the village 
3.00 

AS: Average Score * I waste more (3) I am indecisive (2) - I waste less (1) 

 
The results indicated that 44.44% of the farmers were 

aware of the right to appeal in their dissatisfaction with the 
land consolidation, while most of them did not know that 
they have the right to appeal. In addition, 61.29% of the 
farmers did not have information about the company that 
will carry out the land consolidation.  

The results indicated that 66.13% of the farmers are 
aware of the problems caused by fragmented parcel 
structure, and 72.58% of them stated that they want to have 
a single parcel instead of more than one parcel. The 
problems caused by the land fragmentations were stated as 
increased production cost (75.61%), difficulties in 

machinery use (73.17%), problems in large scale 
production (68.29%), distance to irrigation canals 
(65.85%) and difficulties in accessing to parcels (60.98%). 
Producers are aware of the problems arising from the 
fragmented parcel structure and complain about this 
situation. Some of producers (37.10%) have visited a site 
where a land consolidation project was carried out before. 

The ratio of farmers who support the land consolidation 
project is 64.52%, while the ratio of farmers who do not 
support the project is 35.48%. The factors affecting the 
decision of farmers on the project were evaluated by 
scoring with a triple likert. 

Participants were aware of the benefits of the land 
consolidation project. However, the participants stated that 
they had hesitations as they did not have enough 
information about the project. The most important factor in 
supporting the project is land leveling for irrigation and 
drainage. Farmers who believe that irrigation opportunities 
will increase after the project, plan to cultivate sugar beet 
after land consolidation.  

Possibility of damaging relationship between 
neighborhood and kinship was the most important reason 
of farmers for not supporting the project. Most of the 
farmers (47.77%) stated that other people or factors 
affected their decision on the project. The results showed 
that 75.86% of farmers have been influenced by company 
responsible from the project and its personnel. 

 
Chi-Square Analysis 
The chi-square test was applied to determine the 

relationship between the positive or negative views of 
participants to the land consolidation project in their 
villages and the land fragmentation, problems due to the 
fragmentation of lands, and experience of farmers on 
visiting a previously consolidated land. 

The integration possibility of fragmented lands into a 
single parcel with the land consolidation project made a 
significant difference in the positive thought of farmers to 
the project. The chi-square result (32.635) was statistically 
significant at 1% level (Table 6). The advantages of land 
integrity had a significant effect on positive approach of 
farmers to land consolidation project.  

The relationship between the problems due to the 
fragmented parcel structure and the support of farmers for 
the consolidation project is given in Table 7. The result of 
chi-square test (32.166) was statistically significant at 1% 
level. Yield, time and money losses due to the 
fragmentation of lands were important reasons for 
producers in supporting the land consolidation project.  

The result of chi-square test (6.084) on the relationship 
between experience of farmers on visiting a previously 
consolidated land and their support for the land 
consolidation project was statistically significant (1%) 
(Table 8). The experience on previously completed land 
consolidation project have made an important difference in 
the support of farmers to the project. 

 
Conclusion and Recommendations  

 
Land consolidation in Turkey introduced in 1961, and 

unfortunately the desired progress has not been reached in 
the last 60-year due to the problems on the most 
fundamental points. The quality and quantity of 
informative trainings in the project area are not sufficient 
to increase the support of farmers.  
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Table 6. The relationship between importance of land integrity for producers and their support to the land consolidation project 

   Care for Land Integrity 
Total 𝜒2 P 

Important Not Important 

Approach to the 

Land 

Consolidation 

Project 

Positive 
N 38 1 39 

32.635 0.001*** 
% 61.3 1.6 62.9 

Negative 
N 7 16 23 

% 11.3 25.8 37.1 

Total 
N 45 17 62   

% 72.6 27.4 100   
** and ***:  Statistically important at 5 and 1% level, respectively. 

 

Table 7. The relationship between the support of producers for the land consolidation project and the problems of the 

fragmented parcel structure 

   

Fragmented Land Structure 

Causes Problems Total 𝜒2 P 

Yes No 

Status of Support 

on Land 

Consolidation 

Project  

Yes I 

support 

N 36 3 39 

32.166 0.001*** 
% 58.1 4.8 62.9 

No I do not 

support 

N 5 18 23 

% 8.1 29.0 37.1 

Total 
N 41 21 62   

% 66.1 33.9 100   
** and ***:  Statistically important at 5 and 1% level, respectively. 

 

Table 8. The relationship between experience of farmers on visiting a previously consolidated land and their support for 

the land consolidation project 

   

Visiting a Sample Place 

Previously Consolidated Total 𝜒2 P 

Yes No 

Support Status of 

Land 

Consolidation 

Project 

Yes I 

support 

N 19 20 39 

6.084 0.014** 
% 30.6 32.3 62.9 

No, I don’t 

support  

N 4 19 23 

% 6.5 30.6 37.1 

Total 
N 41 21 62   

% 37.1 62.9 100   
** and ***:  Statistically important at 5 and 1% level, respectively. 

 
The findings of this study, conducted in some villages 

of Artova District of Tokat Province, showed that a 
significant portion of the farmers (40.32%) had never heard 
of or had no information about the land consolidation 
project prior to the implementation. Therefore, the 
participation of all the farmers in the region to informative 
meetings should be ensured to convince the farmers and get 
their support on the project. In addition, contribution of 
project staff to inform the farmers about the project was 
found low. The information sources of farmers are their 
friends-relatives (33.87%), followed by State Hydraulic 
Works personnel (27.42%). The studies carried out in 
different parts of the Turkey have also revealed that most 
of the farmers had not been informed sufficiently prior to 
the implementation of the project, and majority of them did 
not know the goal and content of the consolidation projects 
carried out in their regions. The reports of previous studies 
have emphasized the importance of training and extension 
activities and suggested to increase and continue these 
activities to create positive perspectives on land 
consolidation (Kızılaslan and Almus, 2001; Aktaş et al., 
2003; Arslan and Değirmenci, 2016; Mesci and Karlı, 
2018). Despite the results of studies and the 60 years of 
time, the effectiveness of information activities is still 
insufficient. Therefore, the activities to inform the farmers 
about land consolidation should be planned and carried out 

again in a way to achieve the goal and the farmers should 
be informed in the most correct way from the first hand. 
Increasing the number of informative meetings, ensuring 
that the producers are informed about land consolidation 
and being more sensitive to the farmers will increase the 
trust to the company staff and the project and facilitate the 
implementation. 

The ratio of farmers who support the land consolidation 
project was 64.52%, while 35.48% of them did not support 
the project. Participants are aware of the benefits of the 
land consolidation project. However, they had some 
reservations due to the lack of adequate information about 
the project. The most important factor in supporting the 
project by the farmers is the land leveling for irrigation and 
drainage. Most of the farmers (66.13%) were aware of the 
problems caused by the fragmented parcel structure, and 
72.58% of the farmers stated their desire to have a single 
parcel instead of more than one parcel. The problems 
caused by fragmented lands are stated as the increase in the 
production cost, the difficulty in the use of machinery, the 
prevention of large-scale production, the distance to the 
irrigation canals and the difficulties in accessing to the 
fields. In other words, farmers are aware of the problems 
caused by the fragmented parcel structure; therefore, they 
support the land consolidation project. 
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The expected decrease in production costs was an 
important factor in farmers’ support for land consolidation 
project. Chi-square analysis indicated that producers who 
consider fragmented lands to cause various problems and 
care about land integrity make a significant difference in 
supporting the project. 

The most important reason of the farmers’ negative 
opinion on the land consolidation project was their concern 
that the land consolidation may negatively affect the 
neighborhood and kinship relations in the village. In 
addition, some farmers who did not support the project 
stated that land evaluations may not be carried fairly. Some 
negativities experienced in the consolidation project 
carried out in the Güzelbeyli village within the scope of the 
study led to a bad example and created discomfort and 
uneasiness among the farmers. 

Natural resource management considering some 
ecological issues and environmental conservation is 
supported worldwide to achieve the sustainable 
development of rural areas with a comprehensive approach 
to land consolidation. Inappropriate land consolidation is 
accepted as the main causes of the fragmentation of natural 
ecosystems, decrease in biodiversity, wind and water 
erosion; therefore, improvements are focused in this 
direction (Lisec et al., 2005). 

In most Western European countries, land 
consolidation has been considered an important tool in land 
management and an integral part of a broader rural 
development ‘package’ over the past 15 years (Weiss and 
Maliene, 2004, Hartvigsen, 2005). In Western European 
countries, land consolidation deals with environmentally 
friendly and sustainable land management rather than 
economical focus (Thomas, 1998). The harmonization 
policy in the EU, where land consolidation is promoted as 
an indispensable measure for integrated rural development, 
has gained momentum (Thomas, 2006a , Thomas, 2006b ).  

 Agriculture and food security issues have become at 
the utmost importance in the world; therefore, Turkey 
should care more on productivity of soils and consolidation 
activities. In the consolidation model and national land 
consolidation strategy, compliance with local, national and 
European land consolidation policies should be taken into 
account and rapid progress is needed for nationwide land 
consolidation projects. Many things and the lifestyles of 
societies are changing rapidly in the world, yet the lands of 
a country will remain the most valuable natural asset that 
will be inherited to next generations as happened before. 
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