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INTRODUÇÃO

A coletânea Estudos em Ciências Exatas e da Terra: Desafios, Avanços e 

Possibilidades II reúne contribuições significativas nas áreas de geociências, engenharia e 

física, com um foco particular na análise e solução de problemas complexos em diferentes 

contextos e regiões do mundo. Os artigos apresentados neste volume abordam desde 

questões geológicas e ambientais até modelos matemáticos avançados aplicados a 

problemas práticos, evidenciando a diversidade e a riqueza dos desafios contemporâneos 

enfrentados por pesquisadores nas Ciências Exatas e da Terra.

O primeiro artigo, Feições Erosivas em Vargem Alta (Espírito Santo, Brasil), 

trata das dinâmicas de erosão no município de Vargem Alta, com um olhar atento aos 

processos naturais e suas consequências para o meio ambiente local. Em seguida, 

Análise de Estabilidade de Talude no Município de Vargem Alta (ES) oferece uma análise 

detalhada sobre a estabilidade de taludes e suas implicações para a segurança das áreas 

urbanas e rurais afetadas.

No artigo Contribuição para o Zoneamento de Risco de Inundações Urbanas 

no Município de Lichinga, Província de Niassa, Moçambique, o foco se desloca para a 

aplicação de metodologias para o zoneamento de risco de inundações, um tema de 

grande importância para o planejamento urbano e a segurança das populações em 

regiões vulneráveis.

No trabalho Paleocanais na Plataforma Continental Interna do Rio Grande: 

Evidências de Variações Eustáticas Durante o Quaternário, os autores investigam as 

evidências geológicas de mudanças eustáticas, proporcionando uma compreensão mais 

profunda dos eventos climáticos e ambientais que marcaram a história do planeta.

No campo da geografia e da agricultura, Consolidação de Terras Agrícolas (Estudo 

de Caso Russo) apresenta um estudo de caso sobre a reorganização da agricultura em 

uma região da Rússia, discutindo a viabilidade de práticas de consolidação de terras para 

otimizar o uso da terra e aumentar a produção agrícola.

Seguindo para a física aplicada, o artigo 1D Space-Time Solution of the Species 

Diffusion Equation with Double Entry Boundary in Spherical Foods explora soluções 

matemáticas para a equação de difusão de espécies, com aplicação no setor alimentício, 

focando na modelagem de processos dentro de esferas alimentícias. 

Em seguida, Modelo Matemático de Difracción en Región de Fresnel Convergente 

y Divergente de una Lente Esférica apresenta um modelo matemático inovador para a 

difração da luz em lentes esféricas, contribuindo para o campo da óptica e suas aplicações.

Por fim, Caracterización de los Efectos de una Fulguración Solar discute os impactos 

de eventos solares extremos, com foco nas implicações para a física espacial e para a 

proteção de tecnologias modernas sensíveis, como satélites e sistemas de comunicação.



Como é possível observar, este volume é uma contribuição valiosa para o avanço 

das Ciências Exatas e da Terra, apresentando uma ampla gama de pesquisas que têm 

o potencial de influenciar práticas em diversas áreas, desde a mitigação de riscos 

ambientais até o desenvolvimento de novas tecnologias e abordagens inovadoras em 

várias disciplinas. A variedade de temas e abordagens evidenciam a complexidade dos 

desafios que os pesquisadores enfrentam atualmente e reforçam a importância da 

colaboração interdisciplinar para o progresso científico.

Desejo a todos uma proveitosa leitura! 

Alireza Mohebi Ashtiani
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ABSTRACT: The development of agricultural 
land consolidation in Russia is featured by the 
development of agricultural holdings and the 
increasing size of private farms. In the Republic 
of Kalmykia, there is a unique trend, which is 
in the increase in the number of private farms 
and their average size. In that sense, the 
development of the agricultural land market 

and rent regulation are very important for the 
stimulation of agricultural land consolidation.
KEYWORDS: Agricultural land consolidation.  
Russia. Republic of Kalmykia. Rent regulation.  
Land market.

CONSOLIDAÇÃO DE TERRAS AGRÍCOLAS 

(ESTUDO DE CASO RUSSO)

RESUMO: O desenvolvimento da 
consolidação de terras agrícolas na Rússia 
é caracterizado pelo desenvolvimento de 
propriedades agrícolas e pelo aumento do 
tamanho de fazendas privadas. Na República 
da Calmúquia, há uma tendência única, que é 
o aumento do número de fazendas privadas 
e seu tamanho médio. Nesse sentido, o 
desenvolvimento do mercado de terras 
agrícolas e a regulamentação de aluguel 
são muito importantes para o estímulo à 
consolidação de terras agrícolas. 
PALAVRAS-CHAVE: Consolidação de terras 
agrícolas. Rússia. República da Calmúquia.  
Regulamentação de aluguel. Mercado de 
terras.

1 INTRODUCTION

Agricultural land consolidation is 

a merging, enlargement, eliminating of 

mosaic land ownership and improvement of 

configuration as well as optimization of the 

size of land plots.
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The specific objectives of agricultural land consolidation are the following: 

 - increasing the efficiency of agricultural production; 

 - providing sustainable development of the agrarian sector; 

 - rational use of land, labor, and capital in agriculture; 

 - optimization of agricultural production structures both in territorial and 

production aspects; 

 - increasing the competitiveness of agricultural producers in domestic as well 

as foreign markets; 

 - environmental protection; 

 - development of production as well as social infrastructure in agriculture.

Agricultural land consolidation should be carried out based on the following 

principles: 

 - voluntariness; 

 - openness and transparency; 

 - financial and economic feasibility; 

 - taking into account the interests of the population groups involved including 

women and youth as well as indigenous people; 

 - step by step implementation; 

 - consideration of local conditions;

 - state and NGO support. 

In theory, agricultural land consolidation can be carried out as compulsory 

land consolidation and voluntary land consolidation. In that sense, the development 

of the agricultural land market is very important for the stimulation of agricultural land 

consolidation.

2 METHODOLOGY

The methodology includes the study of theoretical foundations and the 

development of practical recommendations for improving the consolidation of agricultural 

land in Russia. 

At the same time, using statistical methods, as well as monographic surveys, 

trends in the development of agricultural land consolidation at both the federal and 

regional levels were identified, which are: 

 - the concentration of land ownership by agro-industrial holdings;

 - an increase in the average size of private farms while reducing their number. 
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But unique trends have been identified in Kalmykia in increasing:

 - the area of agricultural land;

 -  the number and average size of private farms.

3 RESULTS

The present stage of the development of agricultural land consolidation in 

Russia is featured by the development of agricultural holdings and the increasing size 

of private farms. 

The state and municipal-owned land amounted to 1,579.4 m.ha, or 92.2 %, private 

land -112.1 M ha, or 6.6 % and land owned by legal entities – 21.0 M ha, or 1.2 % of the total 

Russia’s territory in 2018 [3]. 

The size and the share of the state and municipal-owned land in the total land of 

Russia were not changed in 2018 compared to 2017. 

The private land area decreased by .8 M ha in 2018 compared to 2017 from 112.9 

M ha to 112.1 M ha, or by .7 % [3]. The share of private land in the total land of Russia was 

not changed in 2018 compared to 2017. At the same time, the area of land owned by legal 

entities increased by .8 M ha in 2018 compared to 2017 from 20.2 M ha to 21.0 M ha, or 

by 4.0 % [3]. 

The share of land owned by legal entities in the total land of Russia was not 

changed in 2018 compared to 2017. 

The state and municipal-owned agricultural land amounted to 254.8 M ha, or 66.6 

%, private land - 107.6 M ha, or 28.2 % and land owned by legal entities – 20.0 M ha, or 5.2 

% of the total Russia’s agricultural land in 2018 [3]. 

Thus, the private agricultural land area decreased by .9 M ha in 2018 compared to 

2017 from 108.5 M ha to 107.6 M ha, or by .8 %. 

At the same time, the area of agricultural land owned by legal entities increased by 

.8 M ha in 2018 compared to 2017 from 19.2 M ha to 20.0 M ha, or by 4.2 % [3]. 

Moreover, the state and municipal-owned agricultural land area decreased by .6 M 

ha in 2018 compared to 2017 from 255.4 M ha to 254.8 M ha, or by .2 % [3]. The share of 

the state and municipal-owned agricultural land in 2018 compared to 2017 decreased by 

.1 p.p. from 66.7 % to 66.6 % in the total agricultural land [3]. 

The share of agricultural land owned by legal entities in 2018 compared to 2017 

increased by .2 p.p. from 5.0% to 5.2% in the total agricultural land [3]. 

However, the share of the private owned agricultural land in 2018 compared to 

2017 decreased by .1 p.p. from 28.3 % to 28.2 % in the total agricultural land [3]. 
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Thus, at the federal level, there is a trend of the absorption of private land by legal 

entities. This, in particular, is also evident in the fact that a dominant role in the Russia’s 

agricultural land use has played joint-stock companies as well as production coops. 

The share of joint-stock companies and partnerships in the total area of 

agricultural land use of parastatals compared to 2017 increased by .7 p.p. from 53.3% 

to 54.0% in 2018. 

Compared to 2017 the share of joint-stock companies and partnerships in cropland 

of parastatals increased by .8 p.p. from 58.6% to 59.4% in 2018 [3].

At the same time, the share of production coops in the total area of agricultural 

land use of parastatals compared to 2017 decreased by .5 p.p. from 35.6% to 35.1% in 2018. 

Compared to 2017 the share of production coops in cropland of parastatals decreased by 

.7 p.p. from 31.7% to 31.0% in 2018 [3].

Thus, there is a trend of decreasing land use of production coops and increasing 

land use of joint-stock companies and partnerships, which also indicates further 

development of the agricultural land consolidation by large and medium agricultural 

enterprises.

The average size of agricultural holding amounted to 608.2 K ha in 2020. Compared 

to 2019 it increased by 5.8 % in 2020. It varied from 380 K ha to 1,047 K ha in 2020 [1].

In 2018 the number of private farms decreased by 7.6 % compared to 1995. 

However, the average size of agricultural land occupied by the private farm has been 

increased due to land consolidation. It was estimated at 75.2 ha in 2018. Thus, it increased 

by 75.3 % compared to 1995 [3]. 

The development of agricultural land consolidation in Russia is mostly dependent 

on regional land policies. 

In Kalmykia, we can observe a unique trend, which is in the increase in the number 

of private farms and in the increase in their average size. In 2019, there were 3,042 private 

farms in the region [4].

The number of private farms in Kalmykia increased in 2019 compared to 1992 

by 10.4 times. The land area occupied by private farms in the region increased in 2019 

compared to 1992 by 19.1 times [4].

The average size of the private farm amounted to 1,056 ha in Kalmykia in 2019. 

It increased in 2019 compared to 1992 by 1.8 times due to land consolidation based on 

renting and buying of agricultural land shares [4].

It is significantly different from the average for the federal level, where an increase 

in the area mentioned above farms is accompanied by a reduction in their number.
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Here we can also observe another unique trend of increasing area of agricultural 

land in 2010-2019. The total area of agricultural increased in 2019 compared to 2010 by 

52.1 K ha, or by .8% from 6,885.2 K ha to 6,937.3 K ha [4].

To encourage land consolidation, it is necessary to develop the agricultural land 

market based on land auctions. In turn, the market price of land is the basis for agricultural 

land taxation and mortgage transactions.

Due to it, the starting agricultural land market auction price model (SALAPM) [2] 

has been developed. In general, we can treat the land market auction price as a ratio 

between agricultural land rent and interest rate adjusted for income and agricultural land 

taxation as well as the inflation rate.

In this sense, it is very important to determine land tax and mortgage value based 

on agricultural land market value. The SALAPM looks like:

Va= [R0(1+g) (1-t)]/{[k(1-at)-g] (1+c)+p(1-t)},  (1)

where 

-Va - land market auction price, rubles per hectare;

-V0 - cadastral value of agricultural land, rubles per hectare;

-V1 - cadastral value of agricultural land adjusted for the land rent growth, rubles 

per hectare;

- R0 - land rent, rubles per hectare;

- g - land rent growth, %; 

- t - income tax, %; 

- p - land tax, %;

- k - interest rate, %;

- c - transaction costs, %;

- a - tax adjustment coefficient, calculated as a=R0(1+g)/ [ R0(1+g) +(V1-V0)] [2].

The values of the mentioned above indicators were taken as follows:

 - land rent value(R0) was calculated on the base of the cadastral value of 

agricultural land treated as V0 and interest rate (k) taken as 3% and used for 

determination of the value;

 - annual land rent growth(g) was estimated at 12%;

 - transaction costs(c) were estimated at 10%;

 - income tax(t) was taken as 20 %;

 - agricultural land tax(p) was estimated at. 3 % of cadastral land value; 

 - interest rate(k) was taken as 15.25 %.
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The ratio between the agricultural land market auction price and agricultural land 

mortgage value was taken as 70 %. The rent regulators calculated based on agricultural 

land market auction prices in Kalmykia are shown in Table 1.

Table 1. Rent regulators, Republic of Kalmykia (draft). 

Municipalities Cadastral 
value of land, 

rubles/ha

Starting 
auction 

price of land, 
rubles/ha

Mortgage 
value of land, 

rubles/ha

Land tax 
rates, 

rubles/ha

 Contract land 
rent rates, 
rubles/ha

Gorodovikovskoe 84,580 14,912 10,438 44.74 62.63

Iki-Burulskoe 10,760 1,904 1,332 5.71 7.99

Ketchenerovskoe 11,800 2,080 1,456 6.24 8.74

Laganskoe 2,800 494 345 1.48 2.07

Maloderbetovskoe 12,430 2,186 1,530 6.56 9.18

Oktyabr’skoe 4,200 740 518 2.22 3.11

Priyoutnenskoe 19,800 3,490 2,443 10.47 14.66

Sarpinskoe 13,570 2,397 1,678 7.19 10.07

Tselinnoe 10,980 1,939 1,357 5.82 8.14

Chernozemelskoe 2,900 511 358 1.53 2.15

Youstinskoe 3,150 546 382 1.64 2.29

Yashaltinskoe 39,050 6,874 4,812 20.62 28.87

Yashkul’skoe 2,440 2,115 1,481 6.34 8.88

Average 15,760 2,961 2,073 8.88 12.44

Land tax was calculated as .3 % of the starting auction price of agricultural land. 

In theory, the contract land rent rate can’t be less than land tax rates. Otherwise, the 

landowner will not be interested to give land on lease. 

Therefore, it is necessary to provide at least the average level of profitability for 

the landowner that can be taken as 40 % compared to the rate of land tax. It is also 

important to implement a logical framework methodology for designing agricultural land 

consolidation projects.

In this regard, one of the supergoals of agricultural land consolidation projects is to 

implement and develop agricultural land consolidation in order to increase the efficiency 

of agricultural production to eliminate hunger and food shortages as well as poverty due 

to the rapidly growing world population.

In this regard, the modified agricultural land consolidation project logical framework 

matrix has been designed (see Table 2).



Estudos em Ciências Exatas e da Terra: Desafios, Avanços e Possibilidades II Capítulo 5 62

Table 2.Agricultural land consolidation project logical framework matrix [2].

Narrative 
Summary

Verified Indicators Means of Verification Assumptions

Supergoals Increase the efficiency of 
agricultural production. 
Ensure sustainable 
development of the 
agriculture.

Increasing the financial 
and economic efficiency of 
agricultural production 

Growth of land rent, 
value, and price of 
agricultural land 

Specific 
Objectives

Increase, optimization of 
the size and configuration 
of land plots, elimination of 
mosaic land ownership

Improving the efficiency of 
agricultural machinery use

The concentration 
of land ownership in 
the hands of efficient 
investors

Activities List and composition 
of necessary land use 
planning work in physical 
terms

The volume of land use 
planning work in physical 
terms

Identification of owners 
and beneficiaries 
of agricultural land 
consolidation project

Investments Financing of land use 
planning work

The investment required 
for the implementation of 
land use planning work

Attracting outside 
investors to finance 
agricultural land 
consolidation project

Investment 
sources

Ensuring targeted 
investment financing

Lending required to 
provide targeted financing 
for the agricultural land 
consolidation project

The Central Bank’s 
policy and refinishing 
rate. Market interest 
rate. Inflation rate

4 CONCLUSION

The following measures must be implemented to strengthen the organizational as 

well as institutional sustainability of agricultural land consolidation development in Russia:

 - agricultural land consolidation legislation must be revised and improved both 

at the federal as well as regional level; 

 - the institutional framework for implementation of agricultural land consolidation 

must be improved both at the federal as well as regional level too;

 - the agricultural land auctions must be introduced to stimulate the development 

of the agricultural land market and agricultural land consolidation in the 

regions of Russia;

 - the training and retraining programs related to agricultural land consolidation 

development issues must be introduced;

 - the public relation campaign to strengthen people’s ability to understand the 

role and importance of agricultural land consolidation development must be 

initiated;

 - The pilot projects focused on agricultural land consolidation development 

should be launched in some of the regions to make a demonstration effect;

 - The agricultural land consolidation development experience should be 

collected, scrutinized and disseminated [2].
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