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SUMMARY 

 
 

The preconditions of land readjustment have been analyzed. The implementation of land readjustment 
using GIS technologies in the course of spatial planning was suggested. The prospects and advantages 
of land readjustment at land tenure development with the example of the formation of a residential area 
on agricultural land in Kyiv Region, Ukraine have been scrutinized. 
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Introduction 

 
Adjusting the system of private land ownership is one of the most challenging issues of the 
implementation of spatial planning measures (Foski, 2009; Manandhar, 2019; Malashevskyi et al., 
2020). Often, with the alteration of land use type, i.e., designated use, demands on land plot spatial 
characteristics like area, configuration, and placement are changed. For example, at the formation of 
residential areas on agricultural land, at relocating the industrial enterprises out of the inhabited area or 
the optimization of the industrial enterprise area (Malashevskyi et al., 2018; 2021), at the optimization 
of land tenure at the natural afforestation (Malashevskyi and Malashevska, 2022). The need for 
allocation of land for nature conservation, infrastructure or other facilities for the needs of community 
can arise (Thomas, 2006). 
 
Land readjustment is one of the most important land tenure optimization tools in such cases 
(Schnidman, 1988; Koç et al., 2022). Land readjustment prospects are not sufficiently elaborated. The 
automation of the process of land readjustment proved its effectiveness in the issues of land 
consolidation (Lemmen et al., 2012; Qin and Jixian 2002; De Vos, 1982), especially, at land tenure 
planning (Louwsma et al., 2017; Aslan, 2005).The research is aimed at the development of prospects 
and advantages of land readjustment at land tenure development with the example of the formation of 
a residential area on agricultural land in Kyiv Region, Ukraine. 
 
Methods of investigation 

 
Usually, the term Land Consolidation is used to denote measures on agricultural and forestry land tenure 
improvement. Land readjustment is perceived as a land consolidation tool on a par with land plots 
exchange (Malashevskyi and Bugaienko, 2016), and buying out the land plots. Land readjustment is 
applied to built-up land. The challenges of the readjustment of built-up land are buildings and structures 
and existing infrastructure (Malashevskyi and Malashevska, 2021a).    
In most cases, the majority of land owners within the project territory should be involved into land 
readjustment (Foski, 2003). To alter the placement of private land tenures, serious preconditions are 
necessary. They can be arranged as follows (Figure 1). 
 

 
Figure 1 Preconditions for land plots readjustment. 

 

The function of the territory predefines the demands to land plot spatial characteristics. For example, in 
case an agricultural land mass includes a significant number of private land plots, private housing 
development causes the issue of development and restoration of infrastructural facilities in accordance 
with city-planning norms and rules (Malashevskyi et al., 2021). More specifically, in order to develop 
the streets of a residential area on the project territory, the existing roads should be widened which 
demands extra 1.8118 ha.  
 
A widespread resolution is the alienation of a share of the land plot necessary for the road widening by 
their owners over the course of the designated use alteration (Figure 2). Usually, land owners uphold 
such a decision provided the value of the land plot increases after the designated use alteration. 
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Land plots 

 Project street boundaries 

Figure 2 Approaches to land readjustment for road network development. Readjustment option І: 

project land mass before and after readjustment (Malashevskyi et al., 2021). 

 
As the result, land plot boundaries and their placement are partly left intact; however, landowners 
alienate a share of their land plots. For the project land mass we consider, the mean of 112.5 sq.m. 
should be alienated from each land plot. The average value of the alienated land share is $900.27.  
 
One of the most important challenging issues of this approach is the formation of land plots with the 
configuration inappropriate for housing development. The implementation of such an approach should 
be substantiated and discussed in case there are improvements on the land plots. As an alternative to 
this, land readjustment using GIS technologies according to the methodology (Malashevskyi et al., 
2021) is suggested (Figure 3). 
 

 
Land plots 

 Repurchased land plots 

 Consolidated land plots 

Figure 3 Approaches to land readjustment for road network development. Readjustment option ІІ: 

project land mass before and after readjustment (Malashevskyi et al., 2021). 

 
First of all, the issue of reserve land with sufficient area is resolved. In this case, in the course of land 
readjustment, 13 land plots were bought out with the owners' consent. The area of land plots is not 
changed. In the course of such projects, the exchange with reserve land plots in other agricultural land 
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masses can be carried out (Malashevskyi and Malashevska, 2021b). Land plots readjustment was 
carried out using ArcGIS. 
 
As the result of readjustment, configuration and placement of land plots within the project land mass 
were optimized and the road network complying with the requirements to built-up areas was formed. 
After the reallotment, none of land plots has configuration, which could restrict the development 
prospects and reduce value.  As the result of readjustment, the total value of land plots within the project 
territory was increased by $1,307,619. Land reallotment with land plots redemption is the most effective 
for land plots with the area of up to 652.0 sq.m. (Figure 4). 
 

 
 Readjustment option І 

 Readjustment option ІІ 
Figure 4 Comparison of the results of project implementation for land plots of various areas. 

 
Heuristic readjustment methods were used considering that the goal of minimization of land plots 
placement alteration was set at the readjustment. Possible optimization methods implementation 
(Bugaіenko, 2018; Inceyol and Özbeyaz, 2016). Land readjustment needs legal regulation, for example, 
the defining of the initialization procedure and coordination with landowners, and setting the demands 
to the development of project documentation. Now, in Ukraine, such projects can be developed as land 
management projects on the territory improvement for town planning needs.  
 

Conclusions 

 
The research made it possible to single out the preconditions for land readjustment, including placement 
and reconstruction of infrastructural facilities. The implementation of land readjustment using GIS 
technologies in the course of spatial planning was suggested. The research carried out approves the 
effectiveness of readjustment at land improvement of various designated use and at the alteration of 
designated use. It was ascertained that the most effective is the engagement of buying out and swapping 
mechanisms to the process of land readjustment. For the readjustment of built-up land as compared to 
land consolidation, the role of the application of heuristic methods is increased. The effectiveness of 
land plots readjustment with the example of an agricultural area individual residential development is 
substantiated.  
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