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Abstract. The article deals with the features of the functioning and 
development of rural areas as the basis for the formation of social 
infrastructure in the educational field. The author studies basic problems and 

the state of the program for the development of rural areas, analyzes 
indicators of socio-economic development, creates a program of social 
infrastructure in the framework of the development of the national project 
"Education", applies the method of forecasting key indicators. Moreover, the 
author studies the features of developing rural areas analyzing key cost 
parameters; develops approaches to predicting changes in key cost indicators 
for the maintenance of preschool and educational institutions; considers the 
relationship of the most significant factors of their functioning. Due to a 

quantitative assessment of structural changes, the forecast values of costs for 
future periods have been revealed. It has been established that the resulting 
method can optimally organize the development process of an organization, 
thanks to a well-thought-out algorithm for calculating predicted values, and 
can be used for any organization in the social and cultural sphere. The author 
makes conclusions about prospects for developing rural areas in the context 
of the development program. The proposed action plan for managing costs 
in terms of maintaining social infrastructure facilities contributes to 

optimizing the process of making managerial decisions, takes into account 
relevant costs, simplifies the choice of the preferred option for solving the 
problem. 

1 Introduction 

State strategic planning is focused on promoting sustainable growth in rural communities 

through enhancing socio-economic metrics, fostering competitiveness in the agricultural 

sector, and improving overall prosperity. Currently, initiatives are fragmented, with targeted 

programs being implemented at both the federal and regional levels. However, there is a lack 
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of a coherent framework and methodology for evaluating the state of affairs and projecting 

future development. 

The aim of the research is to explore innovative tools and strategies within sustainable 

social development in education, specifically focusing on how they can inform managerial 

decision-making regarding the expenses associated with running educational institutions. 

In order to reach this objective, the following challenges must be addressed: 

1. Analyzing the methodological foundations of examining sustainable development issues 

in education involves identifying key characteristics and socially impactful factors related 

to economic activities and the operations of educational institutions. 

2. To create strategies and recommendations for assessing and predicting the expenses 

associated with running educational facilities through the examination of data and 
constructing a quadratic equation model, while considering the impact of correlation and 

factor analysis. 

3. To compile a report of findings and analyze data to develop recommendations and final 

thoughts. 

One key element that impacts the evaluation of sustainable socio-economic progress and 

reflects the well-being of individuals is the establishment of conducive environments for 

growth. As a result, enhancing individuals' quality of life and fostering regional growth 

becomes a strategic focus for enhancing the competitiveness of the Russian agricultural 

sector. Setting rural areas apart from their counterparts serves as tangible evidence of their 

superior market positioning relative to competitors. 

Effective monitoring of budget expenditures through multi-year budget planning is 

crucial for ensuring sustainable development in rural areas. The lack of clear mechanisms for 
evaluating the impact of budget spending and measuring the attainment of socially significant 

outcomes is a significant challenge that needs to be addressed. 

The problem of sustainable development was considered by many scientists: A. G. 

Anghel [1], M. Slimane [2], N. Öykü İyigün [3], M. Š. Hribar, D. Bole, P. Pipan [4], C. 

Areekul, A. Ratana-Ubol, P. Kimpee [5], L. Ivankina, T. Latygovskaya [6], V. Mani, R. 

Agrawal, V Sharma [7], P. Sudana [8], T. Sobol [9], Savelyeva О. [10], Urekeshova A. [11], 

O. Fokina [12], S. Polskaya [13],   Haoyu Wang [14], Ganebnykh [15], E. Petukhova 

[16], Bratukhina E. [17], E. Kalafatov [18], et al., [19-31]. 

Our program offers a unique approach and method for promoting sustainable 

development in rural areas and enhancing social infrastructure. The challenges faced by 

Russian villages, particularly in agriculture, are hindering growth. Of utmost concern is the 
state of the education system, which plays a vital role in preparing individuals for success in 

today's society. To illustrate these issues, we will examine the education sector in the Sergach 

municipal district of the Nizhny Novgorod region (refer to Table 1). 

Table 1. Challenges in ensuring the sustainable development of the education sector and strategies for 
overcoming them 

Place Problems Ways of solving problems 

 Sergach 

district 

1. Most educational institutions 

are not adapted for children 

with disabilities 

2. Lack of young specialists 

3. Liquidation and reorganization 

of educational institutions due 

to lack of staff 

4. Insufficient funding 

5. Distance education is poorly 

developed 

1. Purchase and installation of special equipment to 

facilitate the movement of children with disabilities 

2. Professional orientation of graduates to pedagogical 

universities, programs to attract young specialists 

3. Increasing the birth rate through specialized programs, 

increasing wages for young specialists who decide to live 

in small towns or villages 

4. Attracting sponsors 

5. Strengthening the material and technical base 

Source: «Compiled by the authors» 
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Context of modern society, it is important to address the issues that may arise in the future. 

Sergach after analyzing the municipal district, it can be inferred that the key focus areas for 

enhancing educational institutions in the region include acquiring and implementing state-

of-the-art information and advisory technology, ensuring buildings and facilities meet safety 

and ergonomic standards, constructing new infrastructure, and attracting young 

professionals. 

Special focus is placed on overseeing the management of the demographic landscape. It 

is crucial to implement a proactive strategy to bolster rural families, boost birth rates, and 

support children, while also enhancing access to preschool services for rural residents. 

2 Materials and methods 

Designing the experiment strategy; we have opted for a full factorial experiment design. 

Utilizing this mathematical method allows for the repetition of calculations for two key 

variables, enhancing the accuracy and reliability of the results. It can be confidently stated 

that data at the extremes of the response function have been thoroughly tested multiple times. 

The plan is in place, with values randomized in the order of observations. In cases where the 

design is not randomized, values in the standard order columns align with the observation 

order. Analysis of team selection in the factorial design is conducted. The importance of 

influences is assessed, with the probability value (P) serving as a crucial indicator according 

to the established rule. α = 0.05. 4. Creating a simulation using specified variables to construct 

a quadratic equation. Within these equations, the calculated effects and weights for 1, 2 are 

determined. uncoded values are presented, then an analysis is conducted to establish a model 
predicting the total expenses required for maintaining educational institutions based on 

specific factors. Before finalizing the model, it is essential to assess its accuracy by evaluating 

the coefficient of determination. R-Sq.  

3 Listing of results 

The use of experiments as a research method should not be confined by only two factors. It 

is crucial to carry out individual experiments for each factor, incorporating replicates. By 

conducting well-planned experiments, valuable insights into significant factors can be 

obtained over time. Data analysis was completed using primary documentation from all 

educational institutions. Spassky the municipal district in the Nizhny Novgorod region 
requires a large-scale experiment to accurately detect complex interactions. This study spans 

from 2012 to 2019 to track development trends. The two-factor experiment involves research 

blocks and prediction methods to analyze the degree of interaction between variables. By 

blocking, researchers can reduce random variability and enhance the accuracy of hypothesis 

tests. The relationship between blocks and prediction procedures is crucial for successful data 

analysis. 

4 Results 

In various areas, local governments are implementing strategies to manage the population 

dynamics within the nation. This includes the establishment of new classes in daycare centers 

and an increase in funding for early childhood education institutions. Let's delve into the 
details of the budget allocated for the year 201.5-2022 preschools are a common feature in 

the educational landscape of the area. Sergach the administrative area within the Nizhny 

Novgorod region. 
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Table 2. Costs associated with the upkeep of preschool educational facilities in the community. 
Sergach local government in the Nizhny Novgorod region 

Years У -total expenses 

for the 

maintenance of 

preschool 

institutions, mln 

rub. 

Х1 –expenses for 

labor remuneration 

and charges for 

labor remuneration 

payments in 

preschool 

institutions, mln. 

rub. 

Х2 – expenses for 

utilities in preschool 

institutions, mln rub. 

Х3 – expenses for 

the purchase of 

inventories, mln. 

rub. 

2015 

2016 

2017 

2018 

2019 

2020 

2021 

2022 

75.70 

152.96 

95.46 

125.97 

121.04 

144.23 

182.74 

223.45 

43.94 

120.36 

69.41 

84.67 

79.16 

89.00 

103.86 

109.57 

6.89 

8.14 

7.13 

10.71 

7.95 

10.09 

10.73 

11.63 

19.29 

17.51 

15.59 

20.41 

20.83 

23.27 

23.07 

23.13 

Source: «Compiled by the authors». 

Based on the data in Table 2, expenses have risen across the board during the specified 

time frame. The total expenses have seen a significant increase of 147.75. mln. rub. and 

amounted to 223.45 mln. rub. in 2022. Labor costs increased by 65.63 mlnthe costs for 

miscellaneous items added up to $109.57 in 2019. Furthermore, there was a rise in utility 

expenses in 2022 amounted to 11.63 mlnthe price of rub was 23.13 when acquiring inventory. 

To assess the impact of variables (X1, X2, X3) on the indicator Y, it is essential to conduct 

a correlation analysis to identify the strong relationships between the variables and their 

influence on the indicator. The highest correlation coefficient was found between variables 

X.1 and X2, X2 and X3Additionally, the author conducts a factor analysis to compute 
dispersion indicators for clusters of factors. 

It can be deduced that there is a notably strong correlation between variables X when 

considering factor 1.2 (expenses for utilities in preschool facilities, including X3 (the costs 

associated with buying inventory are referred to as expenses. When considering factor 2, a 

correlation is seen in X.1 (expenses related to labor and the accumulation of funds for labor 

compensation in early childhood education facilities. 

Funding education in rural areas is a critical priority. Let's examine the financial 

investments needed for schools in small towns and villages. Sergach local administrative area 

in the Nizhny Novgorod region 

Table 3. Costs associated with providing resources and services to educational institutions of the 
Sergach the local administrative area within the Nizhny Novgorod territory 

Years У - general expenses 

for educational 

institutions, mln. 

rub. 

Х1 – expenses for labor 

remuneration and 

charges for payments for 

labor remuneration in 

educational institutions, 

mln. rub. 

Х2 –expenses for 

utilities in educational 

institutions, mln. rub. 

Х3 – expenses 

for the 

purchase of 

inventories, 

mln. rub. 

2015 133.71 85.64 12.61 19.46 

2016 168.50 112.30 14.50 22.01 

2017 184.96 131.10 14.49 21.70 

2018 239.14 161.75 20.38 27.40 

2019 180.27 118.86 13.88 23.79 

2020 233.23 152.76 17.76 29.04 

2021 244.32 165.44 17.82 28.30 

2022 247.10 172.58 20.97 26.87 

Source: «Compiled by the authors». 
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Based on the findings in Table 3, it has been determined that the expenses associated with 

preserving educational institutions are substantial. Sergach the municipal district experiences 

growth annually.5, the amount of expenses amounted to 133.71 mln. rub., and in 2022 costs 

rose by 113.39 percent, reaching a total of 247.10. mln. Wages and salaries increased by 

86.94 mlnreduce rubbing costs by 8.36% and cut expenses for acquiring refineries by 7.41%. 

mln. 

In the same way, we compute the correlation matrix specifically for academic 

establishments. This leads to... pairwise after conducting correlation and factor analysis, we 

discovered the relationship between the variables X1 (expenses related to labor and fees for 

compensating employees in educational settings, X2 (expenditures on utilities within 

educational facilities. In consideration of factor 2, there is a correlation noted among 
variables X.3 (costs of purchasing inventories). 

The objective of data analysis is to construct a comprehensive quadratic model that 

incorporates three primary factors, their interactions, and squared terms. 

Table 4. Analyzing data to develop a quadratic model 

Factors 

Coefficient of the polynomial 

built for the encoded 

factors, 

Probability value (α = 0,05) 

Preschool institutions 

Х1 1.18045 0.055 

Х2 6.84319 0.483 

Х3 4.10768 0.442 

Regression standard error 

 S = 21.0853 

R-Sq = 88.64% R-Sq(adj) = 80.12% 

Secondary educational institutions 

Х1 -6.791 0.223 

Х2 37.044 0.001 

Х3 8.964 0.130 

Regression standard error 

 S = 13.3168 

R-Sq = 94.41%  R-Sq(adj) = 90.22% 

Source: «Compiled by the authors». 

In order to assess the importance of variables for preschool facilities, we analyze the 

probability values (P) in table Y (Table 4). At α = 0.05, the main influences X1 showed 

significant statistical relevance, and the variables Y2, X3 are statistically insignificant (P The 

data points with a p-value of 0.000 will not be considered in the final model. 

Therefore, the reaction function for actual values of variables (Equation 1) takes on the 

following structure: 

y = - 109.512+1.18045Х1 + 21.0853                                    (1) 

The examination of variances shows that the linear component of the equation holds 

statistical significance within the model. Conversely, the overall statistical significance of the 

equation is deemed insignificant. P = 0,023). 

In order to assess the importance of variables for secondary education institutions, we 
analyze the probability values (P) in table Y (Table 4). At α with a p-value of 0.05, X2 has a 

significant impact while X1 and X3 show no statistical significance. P with a p-value of 

0.000, these variables will be excluded from the final model. 

Therefore, the response function for actual values of factors (Equation 2) is structured as 

follows: 

y = 203,904+37,044Х2 + 13,3168                                     (2) 
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Based on the variance analysis, the linear component of the equation shows statistical 

significance within the model. In general, it is also statistically insignificant (Regression, P 

= 0,023). 

5 Discussion 

The new method presented addresses several challenges encountered in previous approaches: 

1. By incorporating budgeting based on medium-term financial planning indicators, the 

model offers a more strategic approach. 2. Evaluating results against medium-term socio-

economic development planning indicators is now possible. 3. This method enables 

transparent multi-year budget allocation planning, ensuring resources are used efficiently for 

sustainable development. 4. It also allows for the assessment of budget expenditure efficiency 
and effectiveness, determining the optimal balance between results and costs. 

Based on a recent scientific study on sustainable social development through cost 

management in education sector social facilities, it was found that the maintenance of 

preschool institutions is primarily influenced by wages, while secondary education 

institutions are most affected by utility costs. 

Using the forecast model, the author predicts the expenses Y for upcoming periods all the 

way to the year 2035. 

Table 5. Forecast indicators until 2035 

Year 

Preschool institutions 
Secondary educational institutions 

Х1 – expenses for 

labor remuneration 

and charges for labor 

remuneration 

payments in 

preschool 

institutions, mln. rub. 

У - total expenses 

for the maintenance 

of preschool 

institutions, mln. 

rub. 

Х2 – expenses for 

utilities in 

educational 

institutions, mln. 

rub. 

У -total expenses 

for educational 

institutions, mln. 

rub. 

2020 

2021 

2022 

2023 

2024 

2025 

2026 

2027 

2028 

2029 

2030 

2031 

2032 

2033 

2034 

2035 

110 

115 

120 

125 

130 

135 

140 

145 

150 

155 

160 

165 

170 

175 

180 

185 

41.4228 

47.32505 

53.2273 

59.12955 

65.0318 

70.93405 

76.8363 

82.73855 

88.6408 

94.54305 

100.4453 

106.3476 

112.2498 

118.1521 

124.0543 

129.9566 

21.00 

23.00 

24.50 

25.00 

31.50 

33.00 

34.00 

40.40 

41.00 

42.30 

45.10 

50.90 

51.00 

55.00 

55.50 

60.00 

995.1448 

1069.233 

1124.799 

1143.321 

1384.107 

1439.673 

1476.717 

1713.798 

1736.025 

1784.182 

1887.905 

2102.76 

2106.465 

2254.641 

2273.163 

2439.861 

Source: «Compiled by the authors». 

The ongoing trend of consolidating and reorganizing rural schools is having a detrimental 

impact on rural education, as many schools are either shrinking in size or shutting down 

completely. 

One crucial aspect of promoting the sustainable development of rural areas is the 

advancement of educational institutions, as education plays a vital role in the national 

progress. initiatives aimed at enhancing the appeal of rural areas play a crucial role in 

attracting the younger population to settle in these regions. Furthermore, educational 
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institutions not only serve as hubs of culture and intellect for locals but also facilitate 

collaboration between agricultural entities, farms, and the community. 

The consolidation of educational services in rural areas plays a crucial role in providing 

educators and students with easy access to valuable information for teaching and learning. 

Numerous countries have made significant investments in expanding educational resources, 

with a particular focus on supporting teachers. However, there is still a need for continued 

advancement in technological capabilities to fully realize the potential benefits. 

A focus on urban centers in educational policy should serve as a cornerstone for 

advancing education in rural regions. The findings from this study offer valuable insights for 

crafting effective development plans for education in these areas. sector  and efforts to 

incorporate financial resources into education through the use of easily accessible 
technologies, even in times of crisis like a pandemic. 

6 Conclusion 

Currently, a key focus for sustainable development is the improvement of rural areas through 

socio-economic growth. A crucial aspect involves enhancing the education sector and 

addressing various challenges within it. As a result, the financial strain of operating 

educational facilities is increasingly burdensome for local finances, making the need for 

efficient cost management tools a pressing matter for investigation. By examining cost trends 

within preschools and secondary schools in a municipal district, the author utilized factor 

analysis and experimental planning methods alongside existing calculation approaches. 

The versatile methodological toolkit can be customized to suit any social organization, 
offering particular value to the operations of organizations and local governments. This 

adaptable methodology can be utilized by professionals with varying levels of expertise, 

benefiting the sustainable growth of rural communities. Additionally, it enables the creation 

of reliable forecast indicators that can be incorporated into strategic planning efforts.  

References 

1. A.G. Anghel, Procedia - Social and Behavioral Sciences 149, 43-49 (2014) 

2. M. Slimane, Procedia - Social and Behavioral Sciences 41, 92-99 (2012) 

3. N. İyigün, Öykü, A Corporate Social Responsibility-Based Approach Procedia 

- Social and Behavioral Sciences 195, 1226-123 (2015) 

4. M.Š. Hribar, D. Bole, P. Pipan, Procedia – Social and Behavioral Sciences 188, 103-

110 (2015) 

5. C. Areekul, A. Ratana-Ubol, P. Kimpee, Procedia – Social and Behavioral Sciences 

191, 1613-1617 (2015) 

6. L. Ivankina, T. Latygovskaya, Procedia – Social and Behavioral Sciences 166, 111-115 

(2015) 

7. V. Mani, et.al, Procedia – Social and Behavioral Sciences 189, 234-251 (2015) 

8. P. Sudana, Procedia – Social and Behavioral Sciences 211, 157-162 (2015) 

9. T. Sobol, BIO Web of Conferences 93, 05013 (2024) 

https://doi.org/10.1051/bioconf/20249305013 

10. О. Savelyeva et al., Information Sciences Letters An International Journal 12(10), 

2641-2648 (2023) http://dx.doi.org/10.18576/isl/121014                

11. Urekeshova et al., Journal of Law and Sustainable Development 11(11), e1842 (2023) 

Continuous publication https://doi.org/10.55908/sdgs.v11i11.1842   

E3S Web of Conferences 549, 02009 (2024)

TransSiberia 2024
https://doi.org/10.1051/e3sconf/202454902009

7

RETRACTED

https://www.sciencedirect.com/science/journal/18770428
https://www.sciencedirect.com/science/journal/18770428
https://www.sciencedirect.com/science/article/pii/S1877042815037325
https://www.sciencedirect.com/science/journal/18770428
https://www.sciencedirect.com/science/journal/18770428
https://www.sciencedirect.com/science/journal/18770428
https://www.sciencedirect.com/science/journal/18770428
https://www.sciencedirect.com/science/journal/18770428
https://www.sciencedirect.com/science/journal/18770428
https://www.sciencedirect.com/science/journal/18770428
https://doi.org/10.1051/bioconf/20249305013
http://dx.doi.org/10.18576/isl/121014
https://doi.org/10.55908/sdgs.v11i11.1842


12. O. Fokina et al., E3S Web of Conferences 458, 04020 (2023) 

https://doi.org/10.1051/e3sconf/202345804020 

13. A. Mottaeva, Y. Gordeyeva, E3S Web of Conferences 531, 010 (2024) 

https://doi.org/10.1051/e3sconf/202453101032 

14. E. Haoyu Wang et al., E3S Web of Conferences 431, 07039 (2023) 

https://doi.org/10.1051/e3sconf/202343107039    

15. E. Ganebnykh et al., Characteristics of Monitoring the Environmental State of Urban 

Areas. In: XV International Scientific Conference “INTERAGROMASH 2022”. 

Lecture Notes in Networks and Systems 575, 97-106 (2023) 

16. E. Petukhova, E3S Web of Conferences 460, 09030 (2023) 

https://doi.org/10.1051/e3sconf/202346009030 

17. E. Bratukhina, Е3S Web of Conferences 462, 01038 (2023) 

https://doi.org/10.1051/e3sconf/202346201038   

18. E.  Kalafatov, Scientific Bulletin: finance, banks, investments 1(58), 144-156 (2022) 

19. E. Ganebnykh et al., E3S Web of Conferences 531, 05011 (2024) 

https://doi.org/10.1051/e3sconf/202453105011 

20. E. Gavrilova, Journal of Economics and Finance at S.Y. Witte Moscow University 

Management 2(33), 48–54 (2020) https://doi.org/10.21777/2587–554X–2020–2–48–54 

21. Koryakov, Bulletin of S.Y. Witte Moscow University, focusing on Economics and 

Management 3, 3-9 (2016) https://doi.org/10.21777/2307–6135–2016–3–3–9 

22. S. Barykin et al., Systems. Sustainability 16, 3884 (2024) 

https://doi.org/10.3390/su16103884 

23. A. Mottaeva,  Zh.Khussainova, E3S Web of Conferences 515, 01010 (2024) 

https://doi.org/10.1051/e3sconf/202451501010 

24. Z.A. Imangozhina, Sh.U. Niyazbekova, Bulletin of the Witte Moscow University. 

Series 1: Economics and Management 1(28), 15-20 (2019) 

https://doi.org/10.21777/2587-554X-2019-1-15-20 

25. B.V. Salikhov, A.V. Semenov, Bulletin of S.Y. Witte Moscow University. Series 1: 

Economics and Management 3(30), 7–14 (2019) https://doi.org/10.21777/2587–554X–
2019–3–7–14 

26. E.V. Varavin, et.al, Journal of Environmental Economics S.Yu. Witte University of 

Moscow. Volume 1: Economics and Business Administration 1(40), 42–51 (2022) 

https://doi.org/10.21777/2587–554X–2022–1–42–51 

27. Sh.U. Niyazbekova, O.V. Nazarenko, Bulletin of the S.Y. Witte Moscow University. 

Series 1: Economics and Management 4(27), 7-14 (2018) 

https://doi.org/10.21777/2587-554X-2018-4-7-14 

28. I.A. Zueva, Bull. Moscow Univ. S.Yu. Witte. Ser. 1: Econ. Manage. 4(23), 27–36 

(2017) https://doi.org/10.21777/2587–9472–2017–4–27–36 

29. M.A. Yuzbekov, A.K. Yuzbekov, Bulletin of the S.Y. Witte Moscow University. 

Series 1: Economics and Management 2(45), 40-48 (2023) 
https://doi.org/10.21777/2587-554X-2023-2-40-48 

30. V.V. Akimov, E.V. Belousova, et al., Bulletin of the S.Y. Witte Moscow University. 

Series 1: Economics and Management 2(33), 73-78 (2020) 

https://doi.org/10.21777/2587-554X-2020-2-73-78 

31. E.Y. Shirokova, Bulletin of the S.Y. Witte Moscow University. Series 1: Economics 

and Management 4(35), 7-14 (2020) https://doi.org/10.21777/2587-554X-2020-4-7-14 

E3S Web of Conferences 549, 02009 (2024)

TransSiberia 2024
https://doi.org/10.1051/e3sconf/202454902009

8

RETRACTED

https://doi.org/10.1051/e3sconf/202345804020
https://doi.org/10.1051/e3sconf/202453101032
https://doi.org/10.1051/e3sconf/202343107039
https://doi.org/10.1051/e3sconf/202453105011
https://doi.org/10.3390/su16103884
https://doi.org/10.1051/e3sconf/202451501010

	1 Introduction
	2 Materials and methods
	3 Listing of results
	4 Results
	5 Discussion
	6 Conclusion
	References



