


FIG. 1 MODERN LANDMARKS OF ASTANA: A) EXP0-2017, B) BAITEREK, C) PALACE OF PEACE AND RECONCILIATION,
D) NATIONAL MUSEUM OF THE REPUBLIC OF KAZAKHSTAN; E) INDEPENDENCE SQUARE AND THE “KAZAKH ELY” MONUMENT
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PHILOSOPHY OF URBANIZATION AND SOCIO-CULTURAL
DYNAMICS ISSUES OF A HIGH-TECH CAPITAL

THE CASE OF ASTANA, KAZAKHSTAN

ASTANA, KAZAKHSTAN

DIGITAL INCLUSIVITY

PHILOSOPHY OF THE CITY
SOCIO-CULTURAL GROUPS
TECHNOLOGICAL TRANSFORMATION
URBANIZATION

The research aims to identify the impact of urbanization and techno-
logical change on the socio-cultural structure of the city. The applied
methodology was based on two data sources: 1) interviews with 18
specialists from six fields; 2) a survey of 250 residents using the PREQ
scale (“Perception of Residential Environment Quality”). Experts
invited to participate in the research represented diverse spheres:
urban planning, architecture, information technology, sociology, eco-
nomics, and ecology (n = 18). The findings confirmed that technologi-
cal changes in the city of Astana (Kazakhstan) contribute to its

harmonious development. Experts in urban planning, architecture,
and information technology noted positive changes in urban infra-
structure, visual appearance, and digital services. The results confirm
that the working-age population and more vulnerable groups have
different evaluations of urban environmental aspects, emphasizing
the need to consider multiple perspectives in urban planning and
management. The research findings are crucial for informed urban
planning and the development of more inclusive and equitable urban
strategies.
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INTRODUCTION

n recent decades, global urbanization has
taken on a rapid pace, accompanied by the
integration of high technologies into urban
society (Preston, 2023; Wang et al., 2021).
This phenomenon not only sharpens the eco-
nomic and technological aspects of urban
development but also affects the socio-cul-
tural foundations of society (Jacobs and Mal-
pas, 2019). In the context of such changes,
cities exert significant influence on the lives
of their inhabitants. However, despite the
evident gains in technological progress (Mar-
tin, 2019), issues related to socio-cultural dy-
namics require more detailed investigation.
Socio-cultural changes have a substantial
impact on the values, identity, and lifestyle of
urban communities.

Astana, the capital of the Republic of Kazakh-
stan, is undergoing a process of intensive de-
velopment and modernization, including ad-
vancements in high technology (Ghalib et al.,
2021). As a capital city, Astana has become a
place where various cultures and ethnic
groups converge. Numerous modern build-
ings and monuments, such as Baiterek, Expo-
2017, the Palace of Peace and Reconciliation,
and the National Museum of the Republic of
Kazakhstan (Fig. 1), have been constructed to
emphasize the innovative character of the new
capital (Abdrassilova and Danibekova, 2021).

At the same time, many residents of Astana
still remember a time when urbanization did
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not yet touch the city. Considering their expe-
riences and knowledge, an important task is
to investigate how technological transforma-
tions have affected the lives and interactions
of citizens in the city, as well as to identify
optimal strategies for combining high tech-
nologies with respect to cultural heritage
(Manassova and Karipbaev, 2023).

LITERATURE REVIEW

Surrealism, a philosophical approach to
studying the phenomenon of urbanization
may have various starting points, but they all
intersect in some way with the Philosophy of
the City D a contemporary concept in social
philosophy, based on the social dimension of
urban life (Elsayed et al., 2023; Lehtinen,
2020). This area of philosophy also deals
with questions about the meaning and pur-
pose of the city, its influence on human iden-
tity, and the interaction between the individ-
ual and the urban environment (Jacobs and
Malpas, 2019). Researchers (Enssle and Ka-
bisch, 2020; Mumford, 2020) raised ques-
tions about the interplay between the city’s
influence and the lifestyle of its inhabitants,
the formation of a sense of belonging, social
relationships and individuality. The philoso-
phy of urbanization also addresses issues of
sustainable urban development (Hariram et
al., 2023; Trovato, 2021). Zuziak (2020) em-
phasized the importance of the “meeting” of
urban planning and philosophy, building a
philosophical stance on the social and eco-
logical problems of the modern city, from
epistemological, ontological, and axiological
perspectives of new urban policies. The phi-
losophy of urbanization also encompasses
questions of cultural identity in cities. Re-
searchers (Ragheb et al., 2022; Theodora,
2020) are interested in how cities preserve
their cultural heritage and how they adapt to
and integrate new elements into their cultur-
al background.

The study of transformations in large urban
centres brings together three distinct disci-
plines: urban sociology, cultural anthropolo-
gy, and ecological urbanism. Evaluation
methods integrate measurable infrastructur-
al data with residents’ subjective assess-
ments (Mouratidis, 2021). The spatial distri-
bution of urban facilities directly affects so-
cial cohesion, as the degree of street
connectivity determines the frequency of en-
counters among individuals from different
social groups (Medeuov, 2021).

This interplay has resulted in a new concep-
tualization of urban space. The legacy of the
Soviet past continues to shape urban devel-
opment, as administrative structures often
persist even after formal political reforms



(Kinossian, 2022; Ranjan, 2023). In Kazakh-
stan, where more than 130 ethnic groups co-
exist and communicate in diverse languages,
research methodologies must be sensitive to
cultural heterogeneity. Moreover, urban de-
velopment faces tensions between state
planning priorities and market-driven inter-
ests, producing a juxtaposition of grand bou-
levards with irregular, unregulated construc-
tion (Gerten et al., 2022).

Western theoretical frameworks require adap-
tation to local contexts. Soviet-era standard-
ized housing, centralized heating systems,
and public services continue to influence resi-
dents’ everyday practices. Assessments of ur-
ban quality must also account for unequal ac-
cess to services among the elderly, low-in-
come populations, and individuals who do not
speak the state language. Collectively, these
factors signify a fundamental reorientation in
approaches to urban research.

With the development of technologies and
smart city concepts, researchers (Cugurullo,
2021; Epting, 2021) also consider the ethical
and philosophical aspects of technology in-
tegration into the urban environment. The
working-age population typically utilizes
technology more actively and may assess its
impact and the quality of the urban environ-
ment differently from less affluent segments
of the population (Song et al., 2020). Socio-
cultural factors such as age, financial status,
ethnic background, and the presence of lim-
ited capabilities may affect the assessment
of urban environment quality (Chakraborty et
al., 2020; Raiden and King, 2021). Therefore,
the second research hypothesis suggests
that significant differences exist in the per-
ception of urban environment quality among
different socio-cultural groups in the context
of Astana (H2). The study aims to identify the
influence of technological transformations in
the context of urbanization on the socio-cul-
tural dynamics of the high-tech capital, with a
focus on the case of Astana.

The philosophical perspective links the prac-
tical evaluation of the urban environment
with the theoretical analysis of cultural trans-
formation. The examination of individuals’
lived experiences reveals the realities that lie
beyond statistical indicators, as perceptions
of urban space are shaped by cultural back-
ground. This orientation has determined the
choice of research methodology.

METHODOLOGY

e Research design — The study combined
both qualitative and quantitative analysis
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. . Interviews with experts (n=18): specialists in urban
Qualitative planning, architecture, and design, information
data technology, sociology, data economics
and business, ecology, and sustainable development.
Survey of the general public (n=250): working-age
Quantitative population a‘ged 25-60 (Group A) (n=1'26) gnd fe}c!erly
d peoplg, low-income groups, people vylth disabilities,
ata low-skilled workers, and representatives
of ethnic minorities (Group B).
gy, sociology, economics, and ecology — pro-  FIG. 2 RESEARCH DESIGN SCHEME
vided assessments during in-depth inter-
views, with their professional perspectives
being compared to the opinions of survey re-
spondents. City residents completed ques-
tionnaires using the PREQ scale, with a total
of 250 participants. This two-tiered approach
allows for a comparison between profession-
al judgments and the real-life perceptions of
various sociocultural groups regarding the
urban environment.
In the context of digital inclusivity, research-
ers have identified several population groups
that are more likely to encounter challenges
in accessing digital technologies and digital
literacy: elderly individuals, economically
disadvantaged populations, people with lim-
ited abilities, low-skilled workers, and ethnic
minorities.
e Participants — The expert sample com-
prised o) specialists in urban planning, (2) ar- TABLE | DEMOGRAPHIC DATA OF EXPERT SAMPLE
chitecture and design, (3) information technol- o Years of
ogy, (4) sociology, and (5) economics and  Specialization | Names | Sex| Age | . o oqonce
business, ecology, and sustainable develop- Ui Daneesh | M | 44 -
ment. Three individuals were invited for each Planning -
domain. Experts were selected according to Diana F |38 2
the following criteria: at least five years of pro- Zara F |34 8
fessional experience, completed projects or Architecture Anna F | 45 7
scholarly publications on Astana, and demon- ~ and Design Rustem | M | 39 ”
strated knowledge of local specificities. Re- -
cruitment was carried out through referrals Timur | M| 55 2
from colleagues affiliated with professional Information Amir | M | 37 1
associations and universities. Ultimately, the ' cc""°!o8Y Sania | F | 51 24
sample comprised eleven practitioners and Taiyr | M | 66 "
seven researchers. Thus, the expert sample B = = o 3
consisted of 18 individuals, 10 males and 8 fe- eIy eyl 2 !
males. The average age of participants was 44 Olga F |32 7
years, with an average work experience of 16.9 Mustafa | M | 44 19
years. The demographic data of the partici- Eeeneilies Alexander | M | 49 25
pants are presented in Table I. and Business
Gyuzel H 39 13
The local population sample consisted of two Daniyar | M | 35 14
groups of participants, who, according to the -
. . Ecology and Vasily M | 50 28
researchers, may experience varying levels of g ciainable
access to digital technologies and digital lit- Development | Zhanazar | F | 41 16
eracy: the working-age population aged 25- Timofey | M | 34 6

(Fig. 2). Experts from six disciplines — urban
planning, architecture, information technolo-

60 (Group A) (n = 126) and the elderly, eco-
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TABLE || DEMOGRAPHIC DATA OF THE LOCAL

POPULATION SAMPLE

GroupA | GroupB
n n
Sex
Male 59 60
Female 67 64
Age
18-29 31 27
30-44 43 29
45-59 36 19
Older than 60 16 49
Education Level
Secondary 42 42
Bachelor’s 59 63
Master’s and above 25 19

TABLE |ll STRUCTURE AND RELIABILITY OF PREQ SCALES

nomically disadvantaged segments of the
population, individuals with disabilities, low-
skilled workers, and representatives of eth-
nic minorities (Group B) (n = 124). The demo-
graphic data of the local population sample
are presented in Table II.

In both groups, there is a balanced number of
men and women. The average age of partici-
pants in Group B is 52.6 years, while that of
Group A is 44.2 years. Group B includes a
larger number of elderly individuals (aged
over 60) compared to Group A.

e Procedure — Interviews with experts were
conducted by researchers either in person or
through video conferencing tools. Experts
were invited through open sources or per-
sonal channels of communication of the re-
searchers. Participation of experts was vol-
untary. In order to maintain anonymity, the
names of the experts were changed. The in-
terview for each category of specialist con-
cerned their vision of the impact of technolo-
gy on the development of the city in relation
to their area of expertise.

Residents completed self-report question-
naires using the Perceived Residential Envi-
ronment Quality (PREQ) scales (Fornara et
al., 2010). For Group A, a representative sam-
ple was drawn from various districts of the
city, considering diversity in socio-economic
and demographic parameters. This involved

Scale Categories 2;‘;::::; Cr(ml;:(;h’s

Architectural and Urban Planning Space Building Aesthetics 3 0.78
Building Density 3
Building Volume 3

Organization of Accessibility and Roads Internal Functionality 3 0.81
External Connections 3

Green Areas 4 0.75

Social Relational Features Security 3 0.86
Discretion 3
Sociability 3

Welfare Services School Services 3 0.81
Social Care Services 3

Recreational Services Sport Services 3 0.74
Social-Cultural Activities 3

Commercial Services 4 0.79

Transport Services 4 0.85

Pace of Life Relaxing Versus Distressing 3 0.76
Stimulating Versus Boring 3

Environmental Health 4 0.80

Upkeep Macroupkeep 4 0.82
Microupkeep 4
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random selection of houses, neighbour-
hoods, and workplaces, but with consider-
ation for age and employment status. For
Group B, the sample was based on data from
social services, support centres, charitable
organizations, and other institutions working
with representatives of this category.

¢ The assessment scales — PREQ consists of
11 scales, totalling 66 items. Each scale com-
prises items with both positive and negative
formulations. Responses were provided on a
scale ranging from 1 = strongly disagree to 7
= strongly agree. The structure and reliability
of the PREQ scales are presented in Table Ill.

¢ Data analysis — The first hypothesis (H1)
was formulated: technologies contribute to
the development of the city as a unified so-
cial space. To test this assumption, inter-
views with experts were conducted, and the
responses were analysed using content anal-
ysis. This involved converting the interview
recordings into text format, identifying cate-
gories for content analysis based on key
themes (urban planning, architecture, infor-
mation technology, etc.), coding the inter-
view text, analysing patterns, and assessing
the consistency of opinions among experts.

To test the hypothesis that there are signifi-
cant differences in the perception of urban
environment quality among different socio-
cultural groups (H2), an independent t-test
was used. Using the t-test, the survey results
were compared between two groups: the
working-age population aged 25-60 (Group
A) and more vulnerable sociocultural groups,
including the elderly, low-income popula-
tions, people with disabilities, low-skilled
workers, and ethnic minorities (Group B).

The analysis was conducted in three stages,
progressing from specific observations to
broader conclusions. At the first stage, 247
individual ideas were extracted from the in-
terview transcripts. At the second stage,
these ideas were grouped into 31 categories
through comparative analysis. At the third
stage, eight overarching themes were identi-
fied concerning the relationship between
technologies and social stratification.

This process led to a breakthrough in under-
standing the problem. The interview results
were cross-validated with numerical data
from the PREQ surveys to ensure the robust-
ness of the findings. The experts highlighted
differences across population groups. Practi-
tioners pointed to challenges with digital
technologies among individuals over the age
of 60 (correlation with “Accessibility Organi-
zation,” d = —0.417), while sociologists em-
phasized the influence of economic stratifica-
tion on service utilization (correlation with
“Commercial Services,” d = —0.515).
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e Ethical issues — All participants provided
consent to participate. Anonymity was guar-
anteed to participants, and personal data
were neither collected nor stored. Participa-
tion in the study was voluntary. The names of
experts were changed, and no remuneration
was provided.

e Limitations — The study has several limita-
tions that should be acknowledged. The sur-
vey included only 250 residents and 18 ex-
perts from a single city, which may restrict
the generalizability of the findings to other
urban contexts in Kazakhstan. While the sam-
ple size was sufficient to identify trends, a
larger participant poolis required to draw de-
finitive conclusions. Although the experts
represented diverse professional domains,
perspectives from peripheral areas were un-
derrepresented.

In addition to the main findings, the study re-
vealed methodological challenges. Conducted
at a single point in time, the research design
does not allow for a precise determination of
whether technologies directly caused the ob-
served social changes; longitudinal observa-
tion would be necessary to establish causality.
Furthermore, the PREQ questionnaire cap-
tures individuals’ perceptions, which may di-
verge from actual conditions.

Future research should, therefore, pursue
longitudinal studies with consistent partici-
pant groups, integrate sensor-based data to
validate survey responses, and extend the
analysis to other cities such as Almaty, Shym-
kent, and beyond.

RESULTS

TECHNOLOGICAL TRANSFORMATIONS

AMID URBANIZATION WILL CONTRIBUTE TO
THE HARMONIOUS DEVELOPMENT OF THE CITY
AS A SOCIO-CULTURAL SPACE (H1)

The responses of urban planning specialists
to questions about changes in the urban en-
vironment, infrastructure, and overall city
composition resulting from technological
changes generally reflect positive develop-
ments associated with technological innova-
tions in Astana.

“Technological changes have led to the mod-
ernization of urban infrastructure. The imple-
mentation of efficient traffic light systems, the
development of digital city maps, and digital
schedules for public transportation have
made the infrastructure more resilient and
adaptive to the needs of citizens.” (Diana)

“The city has transformed, acquiring a mod-
ern appearance.” (Danesh)

Among the areas for improvement, all three
experts unanimously recommend improving

public transportation, accelerating the imple-
mentation of electronic tickets for public
transport, and enhancing the safety of pedes-
trians and cyclists. Two out of three experts
also emphasized the need to expand urban
spaces for socializing and recreation:

“Innovative urban parks with modern art de-
sign for family leisure — that's exactly what, in
my opinion, Astana lacks.” (Zara)

Experts in architecture and design, like urban
planning specialists, also noted that the
city's external appearance has only improved
in recent years.

“Light installations, digital building facades,
and the use of next-generation materials cre-
ate unique visual elements.” (Timur)

At the same time, each of the experts in archi-
tecture and design had their own recommen-
dations for improvement.

“I recommend paying attention to the use of
‘smart’ materials in the city’s architecture,
which is currently practiced very rarely as far
as | know. Such materials can react to chang-
es in the environment, adapting to various
conditions, such as severe frost or strong
winds. This will not only increase the efficien-
cy of buildings but also create unique forms
and textures that harmoniously blend with
the technological spirit of Astana.” (Rustem)

“Old factories can be transformed into mod-
ern cultural centres, while preserving ele-
ments of industrial design.” (Timur)

Experts in the field of information technology
spoke about the advantages of digital infra-
structure, smart technologies, and the opti-
mization of urban systems in the context of
urban life in Astana and emphasized the im-
portance of involving the wider public in the
process of digital transformation.

“The direction of development of digital in-
frastructure in Astana is chosen correctly, but
further strengthening is necessary.” (Sania)

“It is important to conduct educational pro-
grams on the use of digital technologies, as
well as actively engage with the community
to gather feedback and suggestions.” (Amir)

Sociology specialists noted new opportuni-
ties for obtaining information, communica-
tion, and entertainment.

“First and foremost, | can mention modern me-
dia and social networks as new means of com-
munication and cultural exchange.” (Olga)

At the same time, the aspect of digital acces-
sibility and inclusivity was emphasized:

“There is a problem that elderly people can-
not actively use technologies, and this cre-
ates a certain social imbalance. It is neces-

201



202

PROSTOR  2[70] 33[2025] 196-205 M. MANASSOVA, B. KARIPBAYEV, G. SEIFULLINA, S. AUBAKIROVA, O. ARINOVA, K. BOLYSSOVA PHILOSOPHY...

TABLE |V DESCRIPTIVE STATISTICS AND INDEPENDENT T-TEST RESULTS BETWEEN GROUP A AND GROUP B

Group A Group B*
M SD M SD t p d 95% CI (Lower - Upper)
Architectural 3.77 | 0.75 | 3.82 | 0.88 | 0.84 | 0.805 | 0.061 -0.187 — 0.309
and Urban Planning Space
Organization of Accessibility 3.11 | 0.78 | 2.77 | 0.85 | 5.96 | 0.033* | -0.417 -0.668 —-0.166
and Roads
Green Areas 3.19 | 0.82 | 3.23 | 0.75 | 0.79 | 0.712 | 0.051 -0.197 — 0.299
Social Relational Features 3.23 | 0.76 | 3.04 | 0.82 | 1.30 | 0.061 |-0.228 -0.476 —0.021
Welfare Services 3.25 | 0.78 | 3.01 | 0.62 | 3.07 | 0.045* | -0.34 -0.59 —-0.091
Recreational Services 3.39 | 0.74 | 3.56 | 0.81 | 1.44 | 0.066 | 0.219 0.029 — 0.468
Commercial Services 3.52 | 0.66 | 3.12 | 0.88 | 6.17 | 0.028* | -0.515 -0.767 —-0.263
Transport Services 3.20 | 0.74 | 3.05 | 0.78 | 1.38 0.09 | -0.197 -0.446 — 0.051
Pace of Life 3.46 | 0.68 | 2.87 | 0.69 | 7.79 | 0.01* | -0.861 -1.121—-0.602
Environmental Health 3.31 | 0.77 | 3.28 | 0.73 | 1.06 | 0.707 0.04 -0.288 — 0.208
Upkeep 3.21 | 0.54 | 3.77 | 0.68 | 8.96 | 0.001* | 0.913 0.652 — 1.173
*p<.o5

TABLE V ALIGNMENT BETWEEN EXPERT ASSESSMENTS AND PUBLIC PERCEPTIONS

Expert Theme Corresponding PREQ Scale :irf:ﬁ:)i"{;o?:tn‘?:ﬁ')‘
Digital Infrastructure (IT experts) Accessibility Organization -0.417*
Technological Inclusiveness (Sociologists) Commercial Services -0.515*
Pace of Modernization (Urban Planners) Pace of Life -0.861*
Ecological Innovations (Environmental Scientists) Environmental Health -0.040

sary to assess how accessible technologies
are for all layers of the population and what
barriers exist for certain groups. This is im-
portant to ensure equal opportunities and
prevent possible socio-cultural inequalities.”
(Mustafa)

Economists and entrepreneurs focused on
the economic efficiency of innovations and
improvements in the functioning of the busi-
ness environment.

“| can note the improvement of production
processes, logistics optimization, as well as
the use of technologies for data analysis.”
(Alexander)

“Simplified procedures for registration and
licensing support for innovative projects
through tax incentives — these are the main
improvements that | have noticed.” (Daniyar)

Recommendations for improvement included
funding for innovation (“Availability of addi-
tional investments and grants for startups”,
Alexander) and strengthening the training
and development system for personnel
(“Support for educational programs in the
field of innovation”, Gyuzel).

Ecologists and specialists in sustainable de-
velopment noted new opportunities for moni-
toring the environmental situation in the city
and energy conservation.

SCIENTIFIC PAPER

“Sensors and remote sensing systems collect
data on air, water, and soil quality; residents
can access pollution data using their smart-
phones.” (Zhanazar)

“Solar panels, wind turbines, and other re-
newable energy sources contribute to the
transition to clean energy.” (Timofey)

Among the proposals, there were innovative
methods of waste management, the develop-
ment of electric transportation, and the pro-
motion of eco-technologies implementation
in enterprises.

AMONG DIFFERENT SOCIO-CULTURAL
GROUPS, SIGNIFICANT DIFFERENCES EXIST

IN THE PERCEPTION OF URBAN ENVIRONMENT
QUALITY (H2)

According to the results of statistical analysis
(Table IV), regarding the Architectural and Ur-
ban Planning Space, Green Areas, Social Re-
lational Features scales, Recreational Servic-
es, Transport Services, Environmental Health
the ratings between the two groups are simi-
lar, with statistically insignificant differences.
Group A evaluates the Organization of Acces-
sibility and Roads, Welfare Services, Com-
mercial Services, Pace of Life and Upkeep
higher than Group B, and the differences are
statistically significant, with a medium effect
size (d = -0.417), small effect size (d = -0.34),
noticeable effect size (d = -0.515), strong ef-
fect size (d = -0.861) and the strongest effect
size observed (d = 0.913) accordingly.

The comparison of expert interviews with
survey statistics revealed consistent patterns
(Table V). Concerns were raised regarding the
exclusion of certain groups from digital life.
The statistical analysis confirmed these con-
cerns: population groups differed significant-
ly in their assessments of the accessibility
of urban services (d = —0.417, p < 0.05) and
commercial services (d = -0.515, p < 0.05).
Modernization also affects population groups
unevenly, most notably reflected in the “Pace
of Life” indicator (d = —0.861).

DISCUSSION

Experts from different fields concur that tech-
nologies contribute to Astana’s develop-
ment. This finding supports the research hy-
pothesis (H1). At the same time, insights from
the experiences of other countries were also
identified. The results also indicated signifi-
cant differences in the perception of the ur-
ban environment between the working-age
population and more vulnerable socio-cultur-
al groups. This reflects the concept of urban
philosophy as a place where not only struc-
tures and technologies interact but also di-
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verse socio-cultural contexts (Jacobs and
Malpas, 2019). The obtained results draw at-
tention to digital divides among different
population groups. This aligns with urbanis-
tic philosophy, which asserts that the urban
environment, its resources, and amenities
should be accessible for use by all segments
of society, regardless of their social status,
age, physical abilities, and other characteris-
tics (Hariram et al., 2023; Trovato, 2021). The
results indicating differences in the assess-
ment of parameters such as “Pace of Life”
and “Upkeep” suggest that urbanization
changes affect the perception of quality of
life by different groups. This serves as a cau-
tionary note that urbanization is not uniform-
ly perceived by all population strata.

Research conducted in various countries re-
flects the diversity of the impact of techno-
logical changes and urbanization on socio-
cultural dynamics. In Singapore and Atlanta
(USA), technologies are widely utilized to cre-
ate smart cities (Johnston, 2019). In Indian
cities such as Bangalore and Hyderabad, the
rapid development of technological innova-
tions, especially in the field of information
technology, affects urban culture by facilitat-
ing communication and access to services
(Subrahmanya, 2017). Nairobi (Kenya) dem-
onstrates how technological changes, such
as mobile payments, impact economic and
socio-cultural spheres, improve financial in-
clusion and alter lifestyles (Wong et al.,
2023). Sdo Paulo in Brazil also undergoes
technological transformations, influencing
transportation, education, and interaction
with urban infrastructure (da Silva et al.,
2020). Thus, in Kazakhstan and several other
countries with different typologies of eco-
nomic development, technological changes
are accompanied by various challenges and
opportunities, and socio-cultural aspects are
influenced by innovations depending on the
context of economic development and cul-
tural characteristics.

The experience of digitalization in European
cities offers valuable lessons for Astana, with
many solutions that can be adapted to local
conditions. European practices provide
benchmarks for urban development. In Bar-
celona, for example, the Decidim platform
enables citizen participation in urban gover-
nance, with 31,259 registered users. Howev-
er, the ambitious promises of authorities are
not always realized in practice (Alizadeh et
al., 2024). In Copenhagen, 98% of buildings
are connected to district heating, a system
that reuses waste heat and is managed
through digital technologies. This model is
particularly relevant for Astana, where tem-
peratures fluctuate between —40 °C in winter
and +35 °C in summer (Maliszewska-Nienar-

towicz et al., 2024). In Vienna, 60% of resi-
dents live in municipal housing. The city con-
tinues to modernize technologies while
maintaining affordable housing prices, suc-
cessfully combining social policy with inno-
vation (Felt and Sepehr, 2024). The European
“New Bauhaus” program defines specific ur-
ban development goals, allocating 15% of the
budget to green areas, converting 80% of
abandoned industrial sites into usable spac-
es, and ensuring that all basic services are
accessible within a 15-minute walk (Rosado-
Garcia et al., 2021).

Astana, however, has its own particularities:
sharp temperature fluctuations, a complex
urban layout consisting of nearly 80,000
plots, and a multiethnic population. Europe-
an experiences must therefore be carefully
selected and adapted, as direct imitation is
unlikely to succeed. The legacy of the Soviet
period remains evident in large residential
blocks and district heating, while administra-
tive systems have inherited Soviet operation-
al principles. These structural features con-
tinue to shape the implementation of new
technologies in the city (Sandu, 2024).

CONCLUSIONS, RECOMMENDATIONS,
AND PROSPECTS FOR FURTHER RESEARCH

The study has certain limitations, namely a
small sample size and a focus on a single city.
Within these constraints, however, the find-
ings highlight the need for targeted support
for the elderly population. This includes the
provision of accessible sidewalks and resting
benches, as well as improving the availability
of public services for older citizens. Continu-
ing to develop digital infrastructure to en-
hance citizens’ quality of life, including mo-
bile applications and digital services, is rec-
ommended, as well as expanding the use of
eco-technologies. The preliminary findings
outline tasks for urban planners and archi-
tects. These conclusions remain tentative and
require further validation. To ensure reliabili-
ty, a larger research sample is necessary.
Comparative analysis with other cities — such
as Almaty, Shymkent, and regional centres —
will strengthen the evidence base. Incorporat-
ing diverse urban contexts will also allow for
testing the universality of the identified pat-
terns. Future researchers can focus on con-
ducting additional statistical tests to identify
more detailed differences in the perception of
the urban environment among sociocultural
groups. Expanding the study to other high-
tech capitals can provide a comparative anal-
ysis and more general conclusions about the
impact of technological transformations on
sociocultural dynamics in cities.

[Translated by International Publisher]
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