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1. Introduction 

At the turn of the 20th-21st centuries, with the 

independence of Kazakhstan, large-scale socio-economic 

and spatial transformations began in the country, which 

became the basis for active growth and modernization of 

cities. Against the backdrop of socio-economic 

transformations, housing construction became one of the 

key drivers of the development of the national economy, 

where over the period from 2003 to 2024, just over 211 

million m² of new housing were built [1]. However, despite 

the active growth of residential development in large cities 

of the country, such as Astana, Almaty, Shymkent, Aktau, 

Karaganda, the level of comfort of the living environment 

has not reached the expected indicators. This is manifested 

in a significant deficit of green areas, insufficient provision 

of social infrastructure facilities, congestion of the 

transport network, and degradation of public spaces. In 

such conditions, the urban living environment begins to 

experience increasing man-made impacts, which is 

associated with the transformation of its spatial 

organization and a decrease in its socio-ecological 

characteristics. As a result, the balance between 

development and recreational areas is disrupted, and social 

inequality in access to favorable living conditions is 

exacerbated [2]. 

The abovementioned problems are most clearly 

manifested today in the capital city of Astana, where large-

scale urban development transformations began after the 

transfer of administrative functions from Almaty in the late 

1990s. These changes had a direct impact on demographic 

changes that caused internal and external migration 

processes, which, in turn, influenced the significant growth 

of the urban population [3]. As a result, the city is 

experiencing accelerated housing development as a 

response to the growing needs of the population. Thus, 

according to official statistics [4], over the past 25 years, 

the population of Astana has increased more than fourfold, 

and the total volume of housing commissioned has 

exceeded 40 million m². At the same time, the dominance 

of a quantitative approach aimed at maximizing the 

placement of residential space in a limited area has led to 

the densification of Astana’s development and a decrease 

in the overall level of comfort in the living environment. 

This, in turn, caused a number of systemic problems, 

among which the following stand out most acutely: a 

shortage of green areas; excessive traffic load on residential 

areas; insufficient provision of social infrastructure 

facilities, including flexible workspaces and local activity 

centers. 

 

Figure 1.  LULC map of Astana – dynamics of environmental change for individual years (materials by the author Atakhanova Z., Baigaliyeva M.) 
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In the context of the construction boom in the capital, 

accompanied by intensive use of natural resources and a 

significant reduction in the area of green spaces, a decline 

in the quality and comfort of the living environment is 

observed [5]. In the period from 2000 to 2023, the growth 

of built-up areas in Astana amounted to more than 30%, 

that is, the rate of urbanization of the city exceeded similar 

indicators in other dynamically developing cities. Thus, in 

2000, the green infrastructure of the city occupied more 

than 84%, while by 2023, gray infrastructure reached over 

30% of the total area and displaced both green and blue 

infrastructure (Figure 1). For example, for comparison, 

according to the study [6], a study of major Chinese cities 

between 1990 and 2015 found that the rate of expansion of 

built-up areas averaged about 33%. However, over the 

same period, the area of green space in Chinese cities 

increased by 37%, thanks to government programs aimed 

at improving the environmental sustainability of urban 

environments to support a growing population. 

In response to the worsening environmental problems of 

the city of Astana, the head of state held a meeting on the 

development of Astana in July 2023 [7], and emphasized 

the revision of approaches to urban environment 

development. He noted that "uncontrolled forced 

development, the pursuit of large volumes," and the lack of 

a systematic approach to urban planning have led to a 

deficit of vital infrastructure and green spaces. There is an 

irrational use of urban areas, in which priority is given to 

point residential development to the detriment of the 

development of socially significant and public 

infrastructure. As a result, the potential for the formation of 

a comfortable urban environment is reduced, and the 

creation of parks, recreational areas, and spaces for walking 

and sports is limited. In this regard, there is an increasing 

need for a scientifically based strategy for integrating green 

and recreational spaces into the structure of residential 

complexes, aimed at creating an accessible, multifunctional, 

and favorable environment for all categories of the 

population. 

The above problems are aggravated by the insufficient 

adaptation of housing construction to the socio-economic 

structure of the population and its real solvent demand. As 

a result, there is an increase in socio-economic inequality 

and a shortage of affordable housing for broad sections of 

the population. According to the rating [8] quality index [9] 

cities for 2025, where purchasing power and housing 

affordability factors are also assessed, Astana ranks 217th 

among 283 major cities in the world. New market relations 

that began at the beginning of the third millennium [10], 

caused changes in the social structure of Kazakhstani 

society and had a significant impact on the situation of 

various social groups, leading to their property 

stratification. One of the consequences of this dynamic was 

an acute shortage of affordable housing. The growth in 

demand for residential real estate led to an increase in the 

cost of a square meter of housing, which affected the 

limited availability of high-quality housing. This led to the 

fact that a significant part of the low-income population is 

forced to focus on cheaper housing, often inferior in quality 

and comfort. Such a situation, in turn, contributes to the 

formation of segregation in cities and regions [11, page 43]. 

Segregated cities lead to unequal access to resources, 

services, and opportunities [12], which hinders the 

provision of equal opportunities and the creation of living 

conditions by the principles of the Sustainable 

Development Goals [13]. And the spatial stratification of 

the living environment undermines social cohesion and 

significantly reduces the level of public spaces, such as city 

parks and squares, and fairly accessible areas [14] for 

different socio-economic statuses. 

In addition, the stratification of the living environment 

[15], considered in the context of the city of Astana, is the 

development of comfort parameters depending on the class 

of housing established by domestic regulatory 

requirements for design. Accordingly, the most vulnerable 

conditions are residential properties related to III and IV 

classes of housing, and to a greater extent, residential 

complexes built on the outskirts of the city. This problem 

is especially acute in matters of organizing parking spaces, 

when, in the conditions of rapid motorization of the 

population and expansion of the transport structure [16], 

the deficit of parking spaces is growing, which in turn leads 

to spontaneous parking and overloading of intra-house 

territories. According to current domestic regulatory 

documents [17, table 13], the volume of parking spaces 

provided in residential complexes varies depending on the 

level of comfort, demonstrating a downward trend in 

economy-class properties. A differentiated approach to the 

standardization of parking spaces by housing class, on the 

one hand, leads to insufficient provision in the mass 

development segment. On the other hand, the high cost of 

construction and the pricing policy of parking spaces in 

underground and multi-level parking lots become a 

significant barrier to their mass use, especially for socially 

sensitive categories of the population. These contradictions 

together contribute to the emergence of spontaneous 

parking in courtyard spaces, which complicates the 

movement of pedestrians and vehicles, thereby violating 

the principles of creating a safe, accessible, and inclusive 

environment. All this indicates the need to rethink 

approaches to the organization of residential areas, and to 

revise street and courtyard infrastructure through the prism 

of environmental, social, and pedestrian prioritization. 

The relevance of the stated topic is due to the need for a 

comprehensive analysis and revision of existing 

architectural and urban planning solutions aimed at 

integrating the principles of environmental sustainability 

and social inclusiveness into the practice of designing a 

residential environment for the city of Astana. The lack of 

integrated methods and criteria for assessing the residential 

environment, taking into account the impact on the psycho-

emotional state, health, and social interactions of a person, 
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emphasizes the need for a comprehensive and 

interdisciplinary approach to research. Thus, the 

development of a system of principles, methods, and design 

solutions that contribute to the formation of a comfortable 

environment that meets the visual, behavioral, and socio-

psychological needs of the population becomes relevant. 

The purpose of this study is to define and scientifically 

substantiate the architectural and urban planning principles 

for the formation of a comfortable living environment in 

the context of rapid urbanization of the city of Astana, 

taking into account environmental, social, natural, climatic 

and spatial planning factors. 

Based on the goal, the research objectives were defined: 

- conduct a theoretical analysis of scientific literature, 

regulatory documentation, and international 

experience on the issues of creating a comfortable 

living environment; 

- conduct a field survey of residential complexes in 

Astana and identify the main problems and 

contradictions in organizing a comfortable living 

environment, with an emphasis on issues related to 

traffic congestion and a shortage of green spaces; 

- conduct an expert and sociological survey to identify 

the level of comfort for the points under study; 

- study the results of a questionnaire assessing the 

comfort of the living environment; 

- determine the principles of organizing a comfortable 

living space, taking into account the sustainable 

development of the environment; 

- offer architectural and urban planning 

recommendations and model solutions applicable in 

the practice of designing residential areas. 

2. Literature Review 

At the turn of the 20th and 21st centuries, the problems 

of creating a comfortable living environment architecture 

are widely known in the world community and are the 

focus of attention of both the scientific world and 

international organizations. For example, such 

organizations as the Intergovernmental Panel on Climate 

Change (IPCC) (activities began in 1988), the Population 

Division of the UN Department of Economic and Social 

Affairs (2018), the International Energy Agency (IEA) 

(1974), the International Organization UNICEF (1946), 

and many others have been created. In 2015, all UN 

member states [18] 17 main development goals for all of 

humanity were formulated and adopted. Of the 17 goals, it 

is worth paying attention to goal 11, which sets the task of 

making cities and settlements inclusive, safe, sustainable, 

and environmentally friendly. The importance of creating a 

comfortable living environment was discussed at the first 

Habitat conference dedicated to the human environment, 

where it was said that “improving the quality of human life 

is the first and most important goal of settlement policy” 

[19]. In the global “State of the World Air Report 2024” of 

the International Organization UNICEF, operating under 

the auspices of the United Nations Children's Fund [20] it 

is particularly emphasized that the cause of the impact on 

human health, in particular on children and the risk of child 

mortality under five years of age, is air pollution from 

greenhouse gas emissions into the atmosphere as a result of 

fuel and biomass combustion in sectors such as buildings 

and structures, transport, coal-fired power plants and 

industrial activities. Globally, fossil fuel combustion 

accounts for 85% of air pollution [21] with particulate 

matter, as well as sulfur and nitrogen oxides, which are 

major causes of diseases, including human cancer, heart 

disease, neurodevelopmental disorders, and birth defects in 

children. 

However, despite the efforts of international 

organizations, the key problems of the urban living 

environment, such as air pollution, overcrowding, and the 

lack of green spaces, remain unresolved. Without active 

and coordinated actions by national governments, air 

pollution could lead to a sharp - over 50% - increase in 

mortality by the middle of the 21st century. According to 

the International Energy Agency (IEA) [22], whose 

mission is to collaborate globally on issues of creating a 

safe and sustainable energy future for all humanity, the 

countries of Eurasia are still heavily dependent on fossil 

fuels (in particular, coal). These data emphasize that the 

formation of a comfortable living environment in the 

context of a growing environmental crisis is impossible 

without the integration of architectural and urban planning 

approaches taking into account the priorities of 

environmental sustainability and improving the quality of 

atmospheric air. 

A significant number of scientific studies are devoted to 

the study of issues of creating a comfortable living 

environment, which cover such areas of knowledge as 

sociology, economics, ecology, medicine, and psychology, 

which confirms the interdisciplinary nature of this problem. 

Today, many studies [23, 24, 25, 26] emphasize the 

importance of proximity and easy access to green spaces 

that can be used for recreation, physical activity, and 

walking. Research [27, 28] discusses the issues of 

inequality in the provision of urban green spaces in major 

cities around the world. When assessing the percentage of 

green areas in cities, significant differences were found, in 

the context of the demographic factor, between high- and 

low-income groups. In this format, the work [12] reveals 

approaches to the spatial organization of the living 

environment from the position of socio-spatial segregation 

through the prism of individual needs. 

In this context, Rugel E. J. [29], raising public health 

issues, shows that access to natural spaces (parks, squares, 

green spaces, water areas) within 500 meters of where 

residents of the Canadian city of Vancouver live 

strengthens social ties and improves psycho-emotional 

health. The authors Sturm and Cohe [30] in their study, 
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found that mental well-being was highest among people 

living within 400 metres of a park, and declined 

significantly at subsequent distances. 

Many scientific works of domestic and foreign scientists 

are devoted to the issues of the quality of the urban 

environment of Astana. In the context of modern problems 

of the residential environment of Astana, S.N. Chaly [31] 

in his work identifies the problem of improvement of 

residential formations, which are caused by excessive 

congestion of residential courtyards with personal vehicles 

of the population, the discrepancy between the scale of 

development and the social, spatial and environmental 

needs of a person. As a result, recreational, social and 

environmental functions of a comfortable living 

environment are lost. In the context of the formation of a 

comfortable city, in the article of A.M. Moldagalieva et al 

[32], the issues of weak urban planning regulation of the 

capital of Astana are raised. In this work, the authors 

analyze the consequences of over-densification and spatial 

disproportion of residential development, which caused 

problems of transport collapse, loss of uniform access for 

the population to socially important objects and green 

spaces, and increased air pollution. 

The problems of environmental quality of Astana and the 

impact of air pollution on public health are the subject of 

scientific works by scientists and specialists in the field of 

software engineering and environmental engineering [33, 

34]. Thus, the work of Zhibek Sarsenova et al. [33] presents 

an in-depth analysis of air quality in Astana using both 

mobile and stationary monitoring and quality control 

systems for 2022-2023. The main factors of air pollution in 

Astana, due to the use of solid fuel (coal) during the heating 

season and emissions from motor transport, are identified. 

As a result, an urgent need was identified to improve the 

air quality monitoring and control systems in the cities of 

Kazakhstan, particularly in Astana, allowing for enabling 

more accurate, real-time tracking of air quality changes. In 

the study of ecologists Beisenova R. et al. [34], a strong 

correlation was established between the incidence of 

malignant neoplasms among residents of Astana and the 

city's pollution with nitrogen dioxide (the Pearson index 

was 0.95). 

Using the international analytical platform DeskMag 

[35], a study of coworking spaces worldwide was 

conducted. According to the global review, by the end of 

2019, there were approximately 22,000 coworking spaces 

worldwide, housing 2,2 million employees. The COVID-

19 pandemic has clearly demonstrated the advantages of a 

decentralized model of urban development, emphasizing 

locality and the availability of infrastructure, as noted by 

contemporary researchers Wall S., Crowe P. R. [36, 37]. 

However, an analysis of the scientific literature reveals 

the insufficient development of modern theoretical and 

methodological foundations in the field of architectural and 

urban design for creating a comfortable living environment 

in Astana. Currently, there is a lack of research devoted to 

assessing pedestrian accessibility of green spaces from the 

perspective of spatial equity, the functional organization of 

public spaces, and a comprehensive analysis of courtyard 

congestion and its impact on environmental quality. 

Current conditions require a transition to integrated 

approaches encompassing not only architectural planning 

but also socioeconomic, cultural, and climatic aspects of 

residential development. Therefore, the need for a 

comprehensive design methodology that integrates the 

principles of environmental sustainability, social justice, 

safety, inclusiveness, and climate adaptability into the 

conceptual foundations of shaping a modern residential 

environment is becoming urgent. 

3. Materials and Methods 

In this work, qualitative and quantitative research 

methods were used, including thematic analysis, case study, 

expert and sociological surveys, as well as GIS analysis of 

isochrones to assess the spatial accessibility of green areas. 

The study was conducted in three stages. 

At the first stage, using the method of thematic review 

of scientific literature and publications, works describing 

the phenomenon of comfort and issues of formation of the 

urban living environment were studied and analyzed. For a 

more profound and objective approach to solving the issues 

of forming a comfortable living environment, an 

interdisciplinary approach was used in the study of 

scientific works. From the position of a comprehensive 

vision of modern problems of the living environment, the 

review of literature and scientific works involved the works 

of architects, engineers, sociologists, ecologists, 

psychologists, and doctors. The review was selected on the 

basis of criteria corresponding to the trends of sustainable 

development of modern urban housing. 

At the second stage, the authors conducted a case study. 

For analysis, examples of modern residential buildings 

were selected in which the methods of formation of a 

comfortable environment in the context of sustainable 

urban development are most clearly traced. The principles 

of formation of a comfortable living environment are 

revealed through the following design solutions: 

organization of garden and park areas within walking 

distance; organization of an inclusive, safe living 

environment through the introduction of the concept of 

"courtyard without cars"; integration of coworking spaces 

into the structure of the residential environment (Table 1). 
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Table 1.  Principles of a modern comfortable living environment: world experience (materials by the author Toishiyeva A.A.) 

1. Integration of green areas into the structure of the living environment 

 

Oriental One Residential Block (1.9ha) in 

Baoshan Road Area, Shanghai (China), 

2022 Total green area 1.86ha including 

green roofs, terraces 

 

The spacious courtyards seem to flow into each 

other and merge with the environment outside 

the residential area. 

 

The landscape solution is based on the use of 

local materials and vegetation. 

 

Residential complex 79&PARK / BIG 

(25 ha) in Stockholm (Sweden), 2018 

 

The residential complex is located next to a 

large national park in the Gerdet area. 

 

Merging with the environment by incorporating 

green terraces into the architecture of 

residential buildings. 

 

Residential quarter UN17 Village (35 ha, 

1100 residents) in Copenhagen 

(Denmark), 2024 

 

The city block is divided into smaller blocks 

with courtyards and passages. 

 

The landscape of the area is focused on the use 

of water bodies, landscaping, development of 

biodiversity and conservation of wildlife. 

 

Residential area Ginco (32 hectares, 7000 

inhabitants) in Bordeaux (France), 2014. 

 

The ecosystem of the quarter includes 40% of 

green territory, including the local park, as well 

as a pond with perennial plants. 

 

Instead of traditional asphalt paving of 

pedestrian and tram routes, wooden surfaces 

are used. 

2. The concept of "Yard without cars" 

 

Residential area Vauban (38 ha, 5000 

residents) in the suburbs of Freiburg 

(Germany), 1997-2001. 

 

The residential area is based on the principle of 

a "car-free" yard. Parking for cars is organized 

on the outskirts of the area. 

 

The area is provided with a well-coordinated 

system of environmentally friendly public 

transport and is connected to the city centre by 

a tram line. 
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Table 1 continued 

 

Residential neighborhood Culdesac 

Tempe (6.5 ha, 1000 residents), Arizona, 

USA, 2023. 

 

Residents are prohibited by agreement from 

parking cars on the territory of the microdistrict 

and in the adjacent area. 

 

Residents have access to more than 100 Bird 

scooters, more than 1,000 bicycles with parking 

spaces, and free metro access. 

3. Integration of coworking spaces into the structure of the residential environment 

 

Austin Nichols House (Brooklyn, New 

York)  

 

Austin Nichols House coworking space features 

individual work areas as well as long, shared 

desks. 

 

Negotiation area 

 

During the third stage, an expert and sociological survey 

was conducted in the spring and fall of 2025. The empirical 

base for this study included faculty and students from the 

L.N. Gumilyov Eurasian National University's Department 

of Architecture, specialists in the practice of architectural 

and construction activities in Astana, and residents of 

Astana. The survey questionnaire template was created 

using the Google Forms service, where an email was sent 

to the survey participants via the WhatsApp system via a 

"short URL" link. The questionnaire questions were 

compiled on a Likert rating scale (from 1 to 5, and from 1 

to 4), which were aimed at identifying the problems and 

main trends in the formation of a comfortable living 

environment in the city of Astana. The expert survey 

included the following questions, which participants had to 

answer by choosing from several options or by rating on a 

given scale: 1) What are the most obvious problems that 

exist in the residential environment; 2) Assess what, in your 

opinion, is needed to improve the comfortable conditions 

of the residential environment; 3) Do you think it is 

necessary to increase the number of garden and park areas 

in the city of Astana?. The sociological survey consisted of 

the following questions: 1) Is it important for you and your 

family to create a green park or public garden within a 5-

minute walk from your residential building, which would 

include areas for quiet recreation, playgrounds for all ages, 

bike paths, a skate park, and areas for physical activity?; 2) 

Do you think the creation of a "Car-Free Yard" project is 

important for improving the comfort and safety of your 

living environment?. 

4. Results and Discussion 

4.1. Dynamics of Urbanization Intensity: Global and 

Domestic Process 

The analysis of urbanization processes in the world and 

Kazakhstan allows the authors to identify a number of 

systemic problems affecting the modern living 

environment. Undoubtedly, urbanization plays an 

important role in improving the quality of life of the urban 

population, providing broader and more equal access to 

education, medical and social services, as well as 

expanding opportunities for cultural, intellectual, and 

social self-realization. But despite the positive potential of 

urbanization recognized worldwide as a factor in socio-

economic growth, the rapid expansion of cities leads to the 

displacement of natural systems by artificial ones, 

environmental pollution, and increased physical and 

psychological stress on the human body. The adverse 

effects of urbanization are particularly aggravated [38] in 

the context of modern global challenges, if these processes 

occur without proper government regulation. In the 

absence of proper urban policy, urban development can 

lead to the concentration of social and environmental 

problems, without contributing to the growth of the quality 

of life and well-being of citizens [39, page 14]. 

Sustainability science suggests that urban systems become 

sustainable when they facilitate progressive, transformative 

changes in social and physical infrastructure. However, as 

current practice shows, sustainability is being challenged 

by global environmental risks, social and economic trends 

that create inequality and exclusion in access to quality 

urban environments [40]. Therefore, to develop effective 

mechanisms for managing urbanization, demographic 

shifts, and migration, a comprehensive and systemic study 

is required, based on an interdisciplinary approach and 

consideration of territorial specifics. Particular attention 

should be paid to the state of the living environment, since 

it is precisely this that acutely reflects the negative effects 

of urbanization in the environmental, social, and spatial 

dimensions. To understand the specifics of urbanization 
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meters from the place of residence of each resident. 

However, despite the strategic significance of the "Astana 

Greening Charter," the document does not contain a 

spatial-typological model for integrating green parks into 

the structure of residential neighborhoods. Meanwhile, the 

existence of such a model, in the context of future urban 

planning and construction of residential neighborhoods, 

would allow for a shift from general goals to practical tools 

for implementing sustainable and socially equitable urban 

development policies. Furthermore, the document notes 

that currently, the capital city has 14 square meters of green 

space per capita, significantly below the WHO-

recommended standards. Therefore, the goal is to increase 

this figure to 19 square meters within the next five years, 

which could be linked to the phased implementation of a 

neighborhood-based model of green spaces. 

To improve the effectiveness of urban development, the 

authors believe it would be advisable to develop a unified 

strategic document, the Action Plan for Sustainable Urban 

Development, which would systematically cover all areas. 

This strategy must emphasize not only traditional areas—

transportation and urban planning, waste management, 

energy and buildings, and environmental protection, but 

also the development of a clear residential neighborhood 

model for all housing classes, complete with an integrated 

green park. Such a model should take into account the 

park's multifunctionality, encompassing both active 

recreation areas (children's playgrounds and sports fields, 

skate parks, bike paths) and quiet recreation areas (walking 

routes, secluded areas), all located within a five-minute 

walk. 

For example, in the surveyed residential complexes 

"Mison", "Svetly", "AQ Qayin", "Anar" and "Koktal", in 

houses built between 2011 and 2023 on the left bank and 

on the outskirts of Astana, significant shortcomings in the 

planning organization were identified, in particular - the 

lack of provision of green areas within walking distance of 

300 meters, as well as the unresolved issue of placing 

parking spaces for cars (Figure 5). 

The authors also used a geographic information system 

(QGIS) for these properties to assess the spatial availability 

of green parks within a 300-meter and 500-meter walking 

distance. GIS modeling results showed that even with an 

expanded radius of 500 meters, some of the residential 

properties studied, as well as residential buildings within 

the block, remain outside the comfortable accessibility 

zone of green parks (Figure 6). This indicates spatial and 

social disparities in the distribution of urban infrastructure, 

which, in the long term, could exacerbate residential 

segregation and reduce the overall comfort of the urban 

environment. 

Figure 5.  Lack of green areas in residential complexes of Astana (materials by the author Toishiyeva A.A.)
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Figure 6.  Isochrone maps (in QGIS) of pedestrian accessibility of green parks using residential buildings in Astana as an example
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To assess the spatial accessibility of green parks in 

relation to the residential properties studied, the authors 

conducted an isochrone analysis using geographic 

information systems (GIS) tools. Figure 6 shows the 

distribution of walkability zones within a 300- and 500-

meter radius from residential properties to the nearest green 

park (based on an average walking pace). This allows us to 

quantify the actual distance and walking time to green 

spaces, which serves as the basis for assessing 

environmental comfort and identifying areas with a lack of 

green infrastructure. GIS modeling results showed that 

even when expanding the radius to 500 meters, some 

residential properties studied, as well as residential 

buildings within the block, remain outside the comfortable 

pedestrian access zone to green parks. This indicates the 

presence of spatial and social disparities in the distribution 

of urban infrastructure, which in the long term could 

exacerbate residential segregation and reduce the overall 

comfort of the urban environment. 

The need for interaction between the residential 

environment and the surrounding nature, taking into 

account the increase in garden and park areas in the city of 

Astana, is confirmed by the findings of the study. 

According to the survey, 50.6% of experts indicated the 

importance of organizing a green park in a residential 

environment for quiet recreation within walking distance 

(Figure 7). The problem of a shortage of garden and park 

areas within walking distance from residential spaces is 

evidenced by the following survey data – 59.8% of the 

experts indicated a high need to organize a green park for 

quiet recreation of residents within walking distance,   

57.6% - organize a green park for quiet recreation, sports 

and children's play areas within walking distance, 56.2% - 

organize a walking alley within walking distance, divided 

into various functional zones (for example, for roller 

skating, bike paths, playgrounds). The survey was 

conducted on a Likert scale, from 1 to 5, where 1 point is 

"not very important"; 5 points is "very important"; 0 – “I 

find it difficult to answer”. 

A survey of 205 residents was also conducted, revealing 

that 79.5% of respondents indicated a strong need for a 

green park or public garden within a five-minute walk of 

their residential building. This park would include areas for 

quiet relaxation and physical activity, playgrounds for 

various age groups, bike paths, and a skate park (Figure 8). 

The survey utilized a 4-point Likert scale, ensuring ease of 

understanding and allowing for a more precise assessment 

of respondents' attitudes toward the issues under 

consideration. The results confirm the social demand for 

integrating green spaces into residential neighborhoods and 

the need to design courtyards oriented toward pedestrians 

and family recreation. 

Based on the above, by the approved and prospective 

urban development regulations for the development of 

greening of the residential environment of Astana, the 

authors recommend a practical model as a classic template. 

The model presented below assumes the integration of a 

green area (park, square) into the structure of the planning 

sector of 30 hectares. Each residential unit of such a sector, 

designated by sides of 100x100 meters, with three cells, 

represents 300 meters, which is a vertical and horizontal 

radius of 300 m. Regardless of the chosen layout scheme 

for residential complexes, this parameter remains a key 

criterion in the design of neighborhoods, ensuring equal 

access for residents to recreational areas. Given Astana's 

challenging climate, the accessibility radius is reduced by 

10-20%, meaning that for every 15 residential units in the 

complex, there is 1 hectare of green space, meaning green 

space can be within 250-300 meters of walking distance 

(Figure 9). 

Figure 7.  Assessing the need to develop additional green areas within walking distance in Astana 
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Figure 8. Evaluation of the importance of creating a green park - a public garden within a 5-minute walk from a residential building, which includes 

areas for quiet recreation, playgrounds for all age groups, bike paths, a skate park, and areas for physical activity in the city of Astana  

Figure 9.  Placement of green areas within a radius of 250-300 meters for the city of Astana (author's development by A.A. Toishiyeva) 

The model is based on the following calculation and is 

designed for residential buildings of 9 floors and higher, 

without taking into account adjacent green areas. Of the 

estimated percentage allocation for housing stock, 60% of 

the 30 hectares of the territory is allocated for housing, and 

18 hectares is allocated for housing. On 18 hectares, taking 

into account the density of 22 thousand sq.m./ha according 

to Table 6.1 of the set of rules "Planning and development 

of the city of Astana" [63], 396,000 m² of the total area of 

residential buildings can be located (Stotal.zh.zd. = 

396,000 m²). Further, multiplying Stotal.zh.zd. by the 

useful coefficient, which subtracts common areas and walls 

(k = 0,75), we obtain the value of 297,000 m² of the area of 

apartments. Multiplying the obtained area by the average 

coefficient of 0,55 (the coefficient of the ratio of the total 

area to the living area of the apartment), which is also an 

indicator of the comfort of the home, we get 163,350 m² of 

living space (Sliv.zhz.zd. = 163,350 m²). In order to get the 

number of residents, we divide Sliv.zhz.zd. by the average 

provision of the population with living space of 21,1 m²/h 

(current state) and get 7,741 thousand residents. 

Accordingly, there are 30,964 residents per 120 hectares. 

Based on the set of rules "Planning and development of the 

city of Astana" [63, table 6.5], the minimum standard for 

the green area (park, square) for common use is 0.3 m² per 

inhabitant of the planning sector. That is, there are 8 
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hectares of green area per 30,964 thousand residents, which 

accordingly amounts to 2,58 m² of a green park per 

inhabitant. 

The population calculation required to determine the 

area of public green space per inhabitant is as follows: 

Initial data: 

Sterr.=30 ha, Rho.fund=60%, Pdens.= 22,000 sq.m./ha 

[63, Table 6.2], k=0,75, kho.=0,55, Sud. living space = 21.1 

sq.m./person 

1. Sliving area = Sterrestrial area × phousing stock

30 × 0,6 = 18 ha 

2. Stotal residential building = 18 ha × 22,000 sq.m./ha

= 396,000 sq.m. 

3. Sapartments = Stotal residential building × k

396,000 × 0,75 = 297,000 sq.m. 

4. Sliving area = Sapartments × kliving area

297,000 × 0,55 = 163,350 sq.m. 

5. N of residents = Sliving area / Sud. living space

163,350/21,1 ≈ 7,741 people Lives on 30 hectares 

For a territory of 120 hectares: 

N total residents = 7.741 × 120/30 = 30,964 people live 

on 120 hectares 

Based on the set of rules "Planning and Development of 

the City of Astana" [63, Table 6.5], the minimum standard 

for public green space (park, public garden) is 0,3 m² per 

resident. That is, for a total of 30,964 thousand residents, 

there are 8 hectares of green space, which corresponds to 

0.38 m² of green space per resident: 

S green park per resident = N total residents / S park = 

30,964 thousand / 80 thousand m² = 0,38 m² ≈ 0,4 m². 

4.3.2. The Principle of the Concept of "Courtyard without 

Cars" 

In the context of active urbanization and economic 

growth, the city of Astana has seen a significant increase in 

the level of motorization of the population. According to 

statistics [64], the number of vehicles in 2025 reached 456 

thousand, which is an increase of 14.8% compared to the 

previous year. This dynamic reflects the general trend of 

growth in individual mobility, which is simultaneously 

accompanied by a transport load on urban infrastructure 

and the living environment. This exacerbates the problems 

[65] of traffic congestion, shortage of parking spaces, 

energy consumption, and emissions of pollutants into the 

atmosphere. The combination of these factors has a direct 

negative impact on the quality of the living environment 

and indicates one of the acute problems of the living 

environment - the congestion of courtyards and adjacent 

territories with motor vehicles. Overcrowding of 

courtyards with cars significantly reduces the comfort and 

safety of living in residential areas, as it leads to a reduction 

in areas intended for recreation, children's games, and 

communication. Particularly vulnerable in such an 

environment are people with limited mobility - people with 

disabilities, elderly people, families with small children, for 

whom the lack of a full-fledged inclusive infrastructure 

significantly limits the possibilities of safe and comfortable 

movement. Difficulty moving around the courtyard 

territory and limited visual overview hinder the formation 

of a favorable social environment, reducing the level of 

social activity. Insufficient attention to inclusive design 

leads to social isolation of this category of the population, 

a decrease in the quality of their daily life, and an 

exacerbation of spatial inequality in the living environment. 

In the long term, this can negatively affect the overall 

perception of the quality of life in residential areas and lead 

to a decrease in their attractiveness for living. The 

identified negative aspects are confirmed by the results of 

the survey of residential buildings in Astana residential 

complex "Mison" (class IV), residential complex "Anar" 

(class III), residential complex "Koktal" (class IV), 

residential complex "Svetly" (class III), indicating the 

presence of systemic shortcomings in planning and 

infrastructure solutions (Figure 5). 

In addition, as noted earlier, the constant presence of 

vehicles in courtyards increases the noise level and air 

pollution, posing risks to the lives and health of children, 

the elderly, and people with limited mobility. Data from the 

Ministry of Ecology and Natural Resources of the Republic 

of Kazakhstan confirms an annual increase in the volume 

of polluting emissions within the city limits, which is 

associated with an increase in the number of vehicles and 

insufficient efficiency of landscaping and air exchange 

systems [66]. Motor transport plays a significant role in PP 

emissions into the atmospheric air, the emissions from 

which are comparable to pollutant emissions from the 

industrial sector: transport (47.0%); industrial sector 

(46.2%). Emissions of pollutants from the private sector 

account for only 6.7%. 

The conducted survey of experts confirms the relevance 

of the implementation of the principle of "courtyard 

without cars", indicating the existing problem of transport 

congestion in residential spaces. Thus, the results of the 

survey showed that 49.4% of respondents indicated the 

high importance of developing the concept of "courtyard 

without cars" in the city of Astana (Figure 10). 

In addition, a survey of residents showed that 65.9% of 

respondents emphasized the importance of implementing 

the "car-free courtyard" project as a factor in increasing the 

comfort and safety of the residential environment (Figure 

11). 

In response to the identified problem, the authors 

recommend the following solution: limit through-traffic 

through a phased transport and urban planning policy 

(maintaining access for cyclists, city services, and special 

permits for people with mobility limitations); move 

parking spaces, so-called guest parking, outside courtyard 

areas; develop a system of underground or covered parking 

along the perimeter of the residential block (district) for 

permanent car storage with adequate parking capacity. The 

organization of parking capacity should be determined 

regardless of the class of housing, the planning of which is 

discussed before construction begins, for example, through 

a contract with future residents. 
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Figure 10.  Assessing the need to develop the concept of "yard without cars"

Figure 11.  Assessment of the importance of creating the "Car-Free Yard" project to improve the comfort and safety of the living environment (resident 

survey)

The organization of the parking fund should be decided 

regardless of the class of housing, the planning of which is 

discussed before the start of all construction, for example, 

on a contractual basis with future residents. To improve the 

quality of the living environment, open parking spaces 

should be removed at a distance of at least 500 meters, as a 

boundary indicator of comfortable walking accessibility. 

Also, given that this type of parking is the most 

environmentally harmful, it is necessary to plan them based 

on the integration of greenery elements [67], reasonable 

location of entrances and exits. As for the peripheral 

residential areas of the city, an important element in the 

formation of their sustainable transport system is the 

development of a network of intercepting parking lots 

located at nodal points of the city. Such facilities ensure the 

integration of various types of public transport, allowing 

for transfer from a personal car to public transport and, 

thereby, reducing the load on the central area. Within the 

framework of such transport strategies, the development 

project, as a rule, provides for the integration of additional 
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mobile services for residents, for example, free or 

discounted travel on public transport (metro, light rail, 

buses, taxis). In order to improve transport comfort, it is 

possible to move around the residential area or quarter itself 

using ecological transport within walking distance, for 

example, scooters and bicycles, which are popular in the 

world today. At the same time, it is necessary to improve 

the public transport system aimed at reducing dependence 

on private cars. Priority should be given to the introduction 

of high-speed public transport routes to remote residential 

areas, as well as the organization of specialized bus routes 

that exclude intersections with private transport, for safe 

and efficient movement. To improve the quality and 

attractiveness of bus transportation [68], it is necessary to 

introduce separate lanes for public transport that would 

eliminate the need for unnecessary maneuvers in the form 

of driving into side pockets. The implementation of such a 

transport policy is confirmed by scientific practice, where 

the promotion [69] of bus transport development has 

become a consensus in the development of urban public 

transport around the world, for example: the Select Bus 

Service lines in New York, the Busschleusen lanes in 

Berlin, the Bus priority lane technology in Beijing and 

Shanghai. Within the framework of such transport 

strategies, the development project, as a rule, provides for 

the integration of additional mobile services for residents, 

for example, free or discounted travel on public transport 

(metro, light rail, buses, taxis). Such a strategy, according 

to the authors, will significantly free up the intra-block 

space from excessive congestion of vehicles, contributing 

to the creation of a safe, environmentally friendly, and 

comfortable environment for pedestrians and residents. 

4.3.3. The Principle of Integrating Coworking Spaces into 

the System of Service Elements of the Living 

Environment 

To improve the quality of everyday life and enhance the 

social activity of the population, the integration of 

functionally diverse public spaces into the structure of the 

residential environment is becoming a relevant trend in 

modern urban development. In this context, the unification 

of work and public spaces within residential complexes 

represents a logical development of the polycentricity 

concept, which has become widespread in international 

sustainable urban development practices. One practical 

tool for implementing this approach is the inclusion of 

coworking spaces within residential complexes, driven by 

the growing number of remote employment options, the 

development of creative industries and small businesses, 

and the desire to create a balanced, socially oriented, and 

self-sufficient residential environment. 

In recent years, the practice of remote employment has 

become widespread worldwide [37]. The need for new 

types of workspaces integrated into the living environment 

is growing. Remote work has become a common practice 

in recent years. Self-isolation and the risk of further 

restrictions have prompted a rethinking of the role of 

everyday urban space: residents have come to value the 

accessibility of essential functions—work, leisure, and 

socializing—within their residential neighborhoods. 

Coworking spaces, as part of the living environment, are 

becoming more than just an architectural solution; they are 

an element of a new paradigm for creating a comfortable, 

sustainable, and human-centered urban environment. They 

promote the development of small businesses and increase 

the sustainability of the urban environment by reducing 

commuting and rationally using infrastructure. 

To test the applicability of this principle, an expert 

survey was conducted, confirming the relevance of 

integrating coworking spaces into the structure of the living 

environment as one way to improve its comfort. Thus,    

46.8% of experts noted the importance of organizing 

coworking spaces within residential complexes (Figure 12). 

Figure 12.  Assessing the importance of integrating coworking spaces into the structure of the residential environment
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5. Conclusions 

This study reveals that current architectural and 

construction activities in shaping the residential 

environment of Astana remain focused on the utilitarian 

purposes of residential buildings themselves, particularly 

Class III and IV housing. Intensive construction of 

residential complexes and urban densification have 

contributed to the degradation of urban areas, indicating a 

deviation from strategic guidelines for sustainable urban 

development. Thus, when analyzing the qualitative 

characteristics of the residential environment, such as the 

level of greenery, comfort and safety of access to public 

spaces, and environmental sustainability, the need for a 

transition to a systemic and integrated design approach is 

emphasized. 

As a result, key architectural and urban planning 

principles have been identified that could form the basis for 

creating a comfortable residential environment in Astana: 

the principle of organizing green spaces within pedestrian 

reach; the concept of a "car-free courtyard"; the principle 

of integrating coworking spaces into the system of service 

elements of the residential environment. According to the 

authors, these principles not only respond to the modern 

challenges of urbanization but also have the potential to 

ensure a high-quality residential environment in the long 

term.  

The first principle—The principle of organizing green 

spaces within walking distance implies the systematic 

inclusion of green spaces in the planning structure of 

residential neighborhoods. The analysis revealed that the 

lack of public green spaces is most pronounced in class III 

and IV residential areas, where uneven infrastructure 

provision exacerbates residential segregation. To prevent 

the phenomenon of "green gentrification", local authorities, 

urban planning specialists, and economic institutions and 

development organizations are recommended to develop 

coordinated mechanisms and strategies for urban policy. 

Priority areas for creating a comfortable environment 

include adapting urban planning solutions to Astana's 

climatic conditions, institutionalizing local community 

participation in planning processes, and developing 

financial instruments to support social housing. 

Based on the developed model, it is proposed to locate 

green areas (parks, public gardens) within 250-300 meters 

of residential buildings, which also complies with 

international environmental standards. A 2-hectare green 

space, conveniently accessible by foot for Astana's urban 

development, is designed for a small residential 

development of 30 hectares with a population of 7,741,000. 

Considering that the projected per capita living space for 

2035 is 30 m²/h, the green space availability becomes more 

comfortable, and the proportion of accessible green space 

will positively impact resident satisfaction. 

The second principle—The implementation of the "car-

free courtyard" concept is considered a crucial condition 

for ensuring the safety, accessibility, and functionality of 

the neighborhood space. The key recommendations of this 

principle, particularly those applicable to neighborhoods of 

Class III and IV housing, include: eliminating transit traffic 

within residential areas; moving open parking spaces 

outside courtyards and locating them at least 500 meters 

from residential areas; and, for long-term storage of 

residents' personal vehicles, the development of a system 

of underground or indoor parking facilities located along 

the perimeter of neighborhoods is recommended. At the 

same time, special attention should be paid to ensuring 

sufficient parking capacity, regardless of the housing class, 

which is a prerequisite for improving the comfort and 

functionality of the residential environment. For Astana's 

outlying residential areas, the development of a system of 

park-and-ride facilities is proposed, taking into account the 

integration of various modes of public transport and its 

improvement in serving the target audience. 

The third principle - The integration of coworking 

spaces into the service elements of the residential 

environment promotes a balance between professional and 

personal life, reduces commuting, strengthens local 

communities, and increases the functional richness of 

residential areas. Placing such spaces in close proximity to 

their homes will allow residents to reduce time and 

transportation costs, and maintain professional and social 

activity, thereby creating comfortable, sustainable, and 

inclusive urban communities. Along with creating viable 

jobs, coworking spaces can provide a number of associated 

benefits for their communities, such as stimulating the local 

economy and reducing transportation emissions associated 

with daily commutes. In Astana, which is focused on 

sustainable development principles and the concept of a 

"city of short distances," the integration of coworking 

spaces can become an effective tool for improving the 

comfort of the living environment and creating self-

sufficient urban areas. 

To improve the effectiveness of Astana's sustainable 

development policy, the authors propose that the city 

administration and relevant agencies develop a unified 

strategic document a Sustainable Development Action Plan, 

which will systematically cover all key areas. 

In the first phase of this strategy's implementation (until 

2028), it would be advisable to pilot a residential 

development model with an integrated green park and a 

system of car-free courtyards, as well as the functional 

integration of utility spaces into the residential 

environment. This model will redirect transit traffic from 

courtyards, create comfortable pedestrian routes, and create 

multifunctional spaces combining opportunities for 

recreation, social interaction, and work within walking 

distance. 

In the second phase (2028–2033), successful solutions 

should be scaled up throughout the city with a gradual 

adjustment of the regulatory framework and financing 

mechanisms. To ensure institutional support for the 

proposed measures, it is necessary to develop a 

comprehensive approach to coordinating the activities of 
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agencies responsible for transport planning, ecology, 

housing construction, and socioeconomic policy. An 

important component of the implementation process is the 

introduction of a system for monitoring and public 

participation in urban planning decisions, based on the use 

of digital platforms for receiving feedback from residents 

and regularly assessing satisfaction with the quality of the 

urban environment. 

Therefore, the creation of a comfortable living 

environment in Astana in the long term should be 

developed on the basis of modern conceptual approaches 

that involve the formation of a comprehensive model of 

sustainable urban development. This model is focused on 

the quality of everyday life, environmental sustainability, 

and social inclusiveness. Implementing these principles 

will allow Astana not only to ensure a high level of comfort 

and sustainability in its living environment but also to take 

its rightful place on the global agenda for sustainable urban 

development. 
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