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Abstract. The article offers an in-depth analysis of the key directions in the
development of regional architecture in Kazakhstan in the 21st century. Modern
architecture evolves under various factors, including environmental conditions,
technological advancements, socio-economic realities, and cultural-historical
contexts. The late 20th and early 21st centuries have also brought global challenges
such as globalisation, environmental crises, technological and anthropogenic
disasters, and military conflicts. This research, with its comprehensive approach,
plays a crucial role in identifying the factors influencing contemporary architecture
in Kazakhstan and determining the future directions for its development. The
methodology included comparative analysis, systematisation of information from
literary sources, project modelling, and surveys, ensuring the robustness and
reliability of the findings. The primary data sources were the works of leading
architecture specialists, complemented by an analysis of governmental policy
documents, which provided insights into the main state policy directions in
architecture. The study identified several critical directions in the development of
architecture in Kazakhstan: sustainable development and “green” architecture, the
digitalisation of the architectural and construction sector, the adaptive reuse and
repurposing of existing buildings, participatory design, and the strengthening of
architectural identity, which is crucial in the context of growing globalism. The
findings of this research can serve as a foundation for developing new theoretical
concepts in regional architecture and can be integrated into architectural
educational programmes. These results will also benefit projects related to
preserving and restoring architectural monuments, conserving cultural heritage, and
adapting it to contemporary needs, enhancing both these objects’ functional appeal
and economic value.
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I'bIJIbIMHN MAKAJIA

KA3AKCTAHHBIH XXI FACBIPAAT'BI OHIPJIIK COYJETIH
JAMBITY IbIH BACBIM BAT'BITTAPDBI

I'.C. A6apacuaosal®, JI.M. AyxagueBal™

LXaneikapansix 6inim 6epy xopropanuscel, 050043, Anmatsl, Kasakcran

Annarna. Maxkanaoa XXI z2aceipoazel Kazaxcmaunviy 6HIpAiK cayiemin Od-
MbImy0agsl He2izel bazblmmapovly, mandaysl xicypeizinedi. 3amanayu cayiem, OYpulH-
evloatl, Kenmezen axmopaapovly, COHblY WIHOe MAOUU-KIUMAMMBIK HCA0AULAD-
OblH, MEXHONIO2UANIBIK HCEeMICMIKMeEPOIH, dneyMemmiK-IKOHOMUKANLIK UbIHObIKMAap-
OblY JHCIHE MIOEHU-MApuxu KOHMEKCmmiy acepiner y30ikciz damwvin kenedi. XX
eacvipoviy aszvl men XXI 2aceipoviy bacvinoa aoamszam dicaya ColH-Kamepiepee man
Oon0vL: dcahandany, 3K0N02UANLIK Macenenep, MexXHOSEeHOIK JHCoHe AHMPONO2eHOIK
anammap, ackepu Kaxmoievicmap. Maxanianvly MaKcamol — 3aManayu cayiemmi Cu-
nammaumoli haxmopaapovl awblKmay JHCoHe OHbIH apPi Kapauebl 0amy HCOLOAPbIH
benciney. byn maxcamxa dcemy yuliH caniblCmulpmMaisl mauoay, 20edu 0epekke3oepoi
Jcyiieney, Hobanapobl MOOeNbOey HCIHE CAYATHAMANLAD HCYP2i3yO0i KAMMUMbIH Ke-
wenoi macin Konoanwliovl. Heeizei depekkes peminoe cayiem canidcblHOARbl dce-
MeKwi Mamarnoapowvly uliblmu eyoekmepi naudanansiiovl. CoHviMen Kamap, mMemie-
Kemmik cayiem calacblH0agbl MeMIeKemmiK Ccascammuoly Hecizei 0agblmmapulH
AHBIKMAYea MYMKIHOIK Oepeen 0a20apaamanvi Kyjcammap manoanosl. 3epmmey
Homudxcenepi XXI 2acvipoazvl Kazaxcman cayneminiy 0amyvinwly OipHeule Helizel
bagvimmapsii aHbIKMayea MymMKiHOIK 6epoi. Onapovly iuwinoe mypaKmsi 0amy HcoHe
«IACACHLLY CcayNem, CaYIemmiK-KYpoliblc CAlaCblH YUPPIAHObIPY, KOJIOAHbICMARbL
eumapammapovl Oetiimoen Kauma nanudaiany JHcoHe Kauma oOeiinoey, napmucuna-
muemi ocodanay, coHoau-ax dcahanoany sscagoatiblHoa cayiemmik Oipecelnikmi
HbIRAUMY CLIHObI MAHBI30bI OALIMMAP epeKuie OPblH anaovl. AnbiHean Hamudyicenep
«Caynemy 0Oinim bepy 6azoapramacvl OOULIHWGA OKY NoHOEpiHe UHMeSPayUsIaHybl
mymkin. Homuoicenep caynemmik eckepmxiuimepoi Kopaay dHcoHe KAINblHA Kelmipy,
MAOeHU MYPanbl CAKMay JHcaHe OHbl KORAMHbIY Ka3ipael Kadcemminikmepine beuimoey
botibiHwa Hcodbanrapoa naudaivl 601a0bl, OYI HbICAHOAPObIY DYHKYUOHANObIK map-
MBLMOBLILIEL MEH IKOHOMUKANLIK, KYHOBLIbIZbIH apmMmblpyed blKNal emeoi.

Tyiiin ce3nep: mypaxkmuol oamy, cayriemmi yu@piranowvlpy, oetiimoenzen cay-
Jilem, Oiprecker OU3AlH, CIYIemmiK CouKecmix.
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HAVYYHAA CTATDBA

INPUOPUTETHDBIE HAITPABJIEHUSA PASBUTUSA
PETMOHAJIBHOM APXUTEKTYPBI KASAXCTAHA
B XXI BEKE

I'.C. A6apacuaosa’®, JI.M. Ayxaauepal™

"MexnynaponHas obpasoBaTenpHas Kopropamus, 050043, Anvarsl, Kazaxcran

AHHOTAIUSA. B cmamve npoeooumcs anaiu3 Kio4esblX HaAnpasieHutl pa3eumus
pecuonanvrou apxumexmypol Kazaxcmana ¢ XXI sexe. Coepemennas apxumexmypa,
KaK u npesicoe, Henpepul8HO I60JIOYUOHUPYEM NO0O GIUSHUEM MHONCECMEA (akmopos,
BKIIIOYASL NPUPOOHO-KIUMAMUYECKUE VCA08US, O0CMUICEHUST MEXHUYeCK020 npozpeccd,
COYUAILHO-IKOHOMUYECKUE Peduu U KyIbmypHo-ucmopuieckuii konmexcm. Koney XX
— nauano XXI sexa nocmasuiu uenogeuecmeo nepeo TUYoM HOBbIX 8bl30608: 2100aANU3A-
yusi, IKoI02UYecKue nPooIembl, MEeXHO2eHHbLE U AHMPONO2EHHbIE KAMacmpopwl, 60eH-
Hble KOH@aukmol. [lenv cmamvu — 6vb16ums (haxmopwvi, CONPOBOAHCOAIOUIUE COBPEMEH-
HYIO apXxumekmypy u 0003HAYUmMb mMpaekmopuu ee OdaivHelue2o pazeumus. /i 0o-
CMUdICeHUs NOCMABIIEHHOU YelUu UCHONb308ANCS KOMNIEKCHbIL NO00X00, BKIOYAIOUWUL
CPABHUMENbHBLI AHAIU3, CUCIIEMAMUZAYUIO UHGOPMAYUU U3 TUMEPAMYPHBIX UCMOYHU-
K08, MOOenUuposanue npoekmos u aHKkemuposauue. B kauecmee 0CHOBHO20 UCTMOYHUKA
OQHHBIX UCNONB308ANUCH HAYUHbIE MPYObl 8eOVWUX CHEeYUAIUCHO8 8 001acmu apxu-
mekmypwl. J[onosHumenbHo 0bliu NPOAHATUIUPOBAHbL 20CYOAPCMBEHHbIE NPOSPAMMHbBLE
OOKYMEHMbl, KOMOPble NO3GONUNU GbISIGUMb OCHOBHbIE HANPAGIEHUSL 20CYOAPCMBEHHOLL
noaumuKu 6 obnacmu apxumexmypwvl. Pezyiomamol ucciedo8anus no360aUNU BbIOETUNMb
HECKOIbKO KIIOYEeBbIX HanpasieHull 6 pazsumuu apxumexmypol Kazaxcmana ¢ XXI sexe.
Cpeou Hux MOIHCHO 8b10€NUMDb YCIMOUYUBOE PA3BUMUE U «3E/IEHYI0» aAPXUMEKMYPY, yugp-
POBU3AYUIO APXUMEKMYPHO-CMPOUMENbHOU Chepbl, a0anmusHoe NOGMOPHOE UCNONb30-
8anue U NepenpopuUIUPOBaHUe CYWEeCmBVIOWUX 30aHUll, NAPMUCUNAMUBHOE NPOEeKMU-
posanue, a makice yKpenjieHue apxumekmypHol UOeHMUYHOCMU, YmMo 0COOEHHO BANCHO
8 ycn08usx Hapacmarwe2o enobanuzma. Ilonyuennvle pezyiomamsi Mo2ym Oblms uHme-
2puposamnsl 8 yuedHvle OUCYUNIUHBL NO 0OPA308aMENbHOL Npocpamme «Apxumexmypay.
Pezynomamor 6y0ym nonesnvl 8 NpoeKmax, CEA3AHHbIX C OXPAHOU U PEKOHCMpPYKYuell
NAMSIMHUKOS APXUMEKMYPbl, COXPAHEHUEM KYIbMYPHO20 HACIeOUsl U e20 aoanmayuetl K
COBPEMEHHBIM NOMPEOHOCMAM 00Wecmeda, Ymo cnocoocmeyenm NnoGblUeHUI0 QHYHKYUO-
HAbHOU NPUBLEKAMETbHOCIU U IKOHOMUYECKOU YEHHOCMU 00beKMO8.

KiaroueBble cioBa: ycmouuugoe pazgumue, Yyu@dposuzayus apxumexmypol, aoan-
MUBHASL APXUMEKMYPd, COyYacmayioujee npoeKmuposanie, apXumeKmypHas uoeHmu-
HOCMIb.
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1 INTRODUCTION

The development trends of regional architecture in Kazakhstan during the second half of the
20th century and the early 21st century were shaped by significant changes brought about by
globalisation. Globalisation, encompassing economic, political, cultural, and religious aspects, has
led to worldwide integration and uniformity, posing a threat to the unique architectural identity of
Kazakhstan. In a multipolar world, it is crucial to identify the directions for developing
Kazakhstan’s architecture as part of Central Asia to preserve its national characteristics. The
“Strategic Development Plan of the Republic of Kazakhstan until 2025” forecasts that the country’s
spatial development will focus on increasing economic and demographic density and strengthening
internal connectivity by creating “economic corridors”. These measures are intended to ensure the
sustainable development of architecture while preserving its regional distinctiveness. (The
Strategic Development Plan until 2025, 2021). Table 1 demonstrates that Kazakhstan’s spatial
development policy until 2025 aims to create a resilient settlement framework based on strategically
essential directions.

Table 1
The Main Directions of Spatial Development Policy in Kazakhstan until 2025.
Key Directions Description

Emphasis on urban agglomerations, large cities (regional centres),
Focus on “Growth Points” ~ mono-towns with a population of over 50,000 people, small towns
near large cities and border areas, and key rural settlements.

Formation of “Economic Development of industrial potential in the country's northern,
Corridors” southern, and southeastern regions.
Unleashing the Industrial Development of industrial potential in the country's northern,
Potential of Regions southern, and southeastern regions.

The transition from resource-based to processing industries in the
Reformatting Industry western, central, and central-eastern regions for sustainable
economic development.

A strategically sound and systematic urban development policy will undoubtedly enhance
living environments and the material space of settlements in Kazakhstan. As a crucial component of
the material environment, architecture encompasses buildings, structures, infrastructural facilities,
and their complexes, which play a pivotal role in shaping the urban landscape. Throughout history,
architects have aspired to forecast the future, designing “ideal” cities and creating unique structures
incorporating the latest technologies. When analysing the trends in regional architecture in
Kazakhstan, it is impossible to overlook the connection with the concepts of region, regionalism,
and regionality, as well as their opposite phenomena, such as globalisation and the emergence of a
new global order. These processes, unfolding in the early 21st century, inevitably influence the
formation of global architecture, reflecting new forms of interaction between local and global
contexts (Beck, 1999).

In contemporary globalisation, many local cultures strive to revive and preserve their
traditions, emphasising their uniqueness and distinctiveness. This serves as a counter-reaction to
globalisation, which often leads to the levelling and unification of cultural characteristics. The
paradox of mass culture lies in the fact that, as standardisation processes intensify, interest in ethnic
specificity grows. Thus, ethnocultural elements become tools for preserving identity and valuable
resources in the global economy, illustrating society's desire to maintain uniqueness in an
increasingly globalised world (Malinovsky, 2013).
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2 LITERATURE REVIEW

The current state of global architecture is significantly shaped by the prognostic research of
leading scholars. This work draws on the contributions of contemporary authors who
comprehensively understand current architectural trends and concepts.

One critical source is Jakub Wuek’s “Myths and Utopias of 20th Century Architecture”
(1990). In it, the author analyses architectural concepts and trends in the 20th century, establishing
parallels with the sociocultural changes that influenced these practices.

N.A. Saprykina’s monograph “Foundations of Dynamic Form Formation in Architecture”
(2005) analyses contemporary trends in architecture related to the adaptability of architectural forms
to societal demands. The author examines both historical and modern examples of architectural
projects capable of adapting to environmental conditions through dynamic spatial adaptation. The
work also identifies key features of dynamic form creation and approaches to organising artificial
environments using the latest technological innovations.

The works examine the development pathways of residential architecture, considering
typology and socio-economic requirements (Generalov, 2009).

The document “Forecast for the Development of Fundamental Research in the Field of
Architecture, Urban Planning, and Construction Sciences until 2030”, was published by RAASN
and developed with the participation of leading specialists in architecture (lllichev et al., 2009;
Rappoport et al., 1990; Khan-Magomedov, 2009), outlines the main directions for fundamental
research in architecture and urban planning. The document also proposes solutions to global
ecological and energy problems through the application of architectural and urban planning
systems.

A significant contribution to understanding contemporary problems and trends in architecture
has been made in the works of Esaulov G.V., particularly in the article “Contemporary Problems
and Trends in Architecture” (Esaulov, 2013), the author addresses issues such as the development
of new typologies and the creation of humane environments, the construction of new types of
buildings for various population groups, the transition to rating systems for assessing building
quality, project management technologies, the formation of service systems for the population,
heritage conservation, the enhancement of energy efficiency and environmental sustainability of
buildings, as well as the impact of computers as a design tool on architectural creativity.

The article, which focuses on the image characteristics of architecture under innovative
technological solutions, provides a detailed analysis of contemporary architectural constructions,
including examples from both foreign and domestic authorial architecture (Issabayev, 2022). The
work emphasises the unique features and innovative approaches applied in architectural structures,
allowing for the identification of key trends and directions in the development of modern
architecture.

In the article “Challenges of Modernity and the Contours of Future Architecture” (Baitenov,
2023), predicts the emergence of a self-adjusting morphological framework capable of not only
responding to various challenges but also anticipating them through preventive measures. E.M.
Baitenov suggests that this concept may become a characteristic feature of post-architectural reality
and could, in the future, evolve into a global universal self-adjusting system encompassing all
aspects of life support.

E.M. Generalova’s dissertation “The Concept of Forming the Architecture of High-Rise
Buildings and Symbiotic Complexes” (Generalova, 2023) presents a comprehensive analysis of
modern trends and approaches to high-rise architecture. The research addresses the theoretical
foundations of compact city development, supported by statistical data showing significant urban
population growth. The author highlights the uneven distribution of these indicators across
countries and regions, emphasising the importance of an individualised approach to urban planning.
Special attention is given to the classification of high-rise buildings and complexes based on their
functional purpose, facilitating more precise architectural design and implementation. The

11



QazBSQA Xao6apmbicel. Cayaer. Ne3 (93), 2024

satisfaction of material, spiritual, and social needs within high-rise structures is considered critical
in determining quality of life.

These works, along with many other publications, collectively provide a theoretical and
practical foundation for understanding the current challenges and prospects in the field of
architecture.

3 MATERIALS AND METHODS

The methodology of this study examines and theoretically substantiates contemporary
approaches in regional architecture, focusing on identifying trends in the socio-economic sphere
and their impact on the development of architecture in Kazakhstan. The foundation of the research
was an analysis of practical examples of regional architecture, taking into account current trends.
Methods such as comparative analysis, systematisation of data from literary sources, project
modelling, and surveys were employed to achieve the research objectives. These methods enabled a
deeper understanding of the factors shaping the development of modern architecture in Kazakhstan.
They facilitated forecasting its future trajectories, considering global and local influences.

4 RESULTS AND DISCUSSION

As both a science and a practice of shaping living environments, architecture is intricately
connected to the changes occurring within socio-economic, cultural, and political spheres. Despite
the systematic nature of design and construction processes, researchers continually strive to forecast
specific trends in architectural development. The comparison, systematisation, and synthesis of
various theories allow us to draw conclusions that help to chart the future trajectory of architecture
in Kazakhstan. Our research identified five factors that will exert the most significant influence on
the formation of modern regional architecture in Kazakhstan: sustainable development and “green”
architecture, the digitalisation of the architectural and construction sector, adaptive reuse and
repurposing of buildings, participatory design and the strengthening of architectural identity in
contemporary conditions.

4.1 SUSTAINABLE DEVELOPMENT AND “GREEN” ARCHITECTURE

Kazakhstan’s state programmes have declared that “the policy in the field of ‘green’ economy
and environmental protection is aimed at improving the quality of natural resources, developing
alternative energy sources, adapting to climate change, and decarbonisation and enhancing the
economy’s energy efficiency. The main outcome will be an improvement in the quality of life for the
population, environmental safety, reduced environmental risks and deficits, sustainable development,
and increased competitiveness” (Government of the Republic of Kazakhstan, 2019).

From 2015 to 2024, the UNDP, in collaboration with the Ministry of Industry and
Construction of Kazakhstan and with support from the Global Environment Facility, implemented a
project to improve energy efficiency in the housing and utilities sector, which consumes 34 per cent
of all energy in the country. The modernisation of multi-apartment residential buildings,
approximately 60,000 of which require enhanced energy efficiency, will necessitate investments of
$5-10 billion. Most of these buildings were constructed between 1960 and 1990, and their
restoration is crucial for the sustainable development of cities (United Nations Development
Programme, 2023).

Kazakhstan’s state policy on energy efficiency implementation, not only at the operational
stage of buildings but also during design and construction, is focused on improving the
sustainability of buildings and structures, the level of comfort in living environments, reducing
greenhouse gas emissions, improving the ecological situation, and, overall, enhancing the quality of
life for the country’s population. One widely recognised factor impacting the natural environment is
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the built environment of settlements. Globally, it is acknowledged that sustainable development can
be bolstered by the use of “green” technologies in architecture and construction.

Buildings constructed using green technologies enable owners to save up to 90% on utility
costs and increase business margins. However, in Kazakhstan, there are very few genuinely eco-
friendly buildings. Among these are the 6-story eco-office of the “Uchet” group of companies in
Almaty (Belyalov, 2019), and three “green” buildings managed by Global Development (Talan
Towers in Nur-Sultan, Park View Office Tower, and PRIME Business Park in Almaty) (Global
Development Center, 2024).

At the end of 2020, Knight Frank estimated that more than 120,000 buildings worldwide were
certified according to green standards. Leading cities include Abu Dhabi (22,400 buildings),
Chicago (4,400), and London (3,000). The British BREEAM and American LEED standards are the
leaders in “green” certification in Kazakhstan and globally. These construction assessment
methodologies, which emerged in the 1990s, primarily aim to reduce environmental impact.

The American WELL and FitWel certificates appeared in the 2010s, focusing on how
constructed buildings affect people’s well-being. For instance, these standards require developers to
ensure that each office zone has natural light at a specific angle and also dictate the types of food
that should be served in buildings (e.g., foods without trans fats and with minimal sugar)
(Kachalova, 2021).

Unfortunately, there are still under twenty projects with BREEAM or LEED certifications in
Kazakhstan. Typically, these business centres target foreign tenants whose corporate standards
require renting "green” offices.

Kazakhstan attempted to develop its own “green” certificate in the run-up to EXPO-2017:
market participants formed the non-profit organisation KazGBC, which became part of the global
World Green Building Council (WorldGBC). With the support of international experts, KazGBC
developed the domestic environmental assessment system “Owmip” (“Life”). By 2020, it was planned
to certify 200 buildings and train a thousand specialists in green construction. However, by 2021,
only four buildings had received the pilot domestic certificates—Park View Office Tower, Green
Tower, MEGA Silk Way, and Ergodom. The project was later suspended due to insufficient
funding.

In the European Union and the United States, the driving forces behind green progress are the
high cost of electricity and government policies. Governments in many countries require developers
to certify buildings to minimum standards and provide low-cost financing for green projects.

In Kazakhstan, the relatively low cost of energy and the absence of legislative requirements
allow investors and designers to overlook the construction of energy-efficient buildings.
Transitioning to eco-standards must become economically attractive for investors, and government
support is essential. Both new incentive programs and adjustments to existing legislation are needed
to ensure effective collaboration.

Experts believe that a programme requiring all municipal buildings to be energy-efficient, at
least to a minimal standard, could spur the development of green technologies in the country.
Currently, two-thirds of municipal projects are constructed as cheaply as possible, forcing
contractors to eliminate technological solutions from their designs. According to market
participants, if the Kazakh authorities begin actively promoting green projects now, the country will
see results in 10-15 years (Kachalova, 2021).

4.2 DIGITALIZATION OF THE ARCHITECTURAL AND CONSTRUCTION
INDUSTRY

The concept of the digital economy is increasingly gaining traction worldwide, influencing
the development of architecture. Based on an analysis of design practices, the use of digital
technologies in architecture can be categorised into two groups: software tools as design
instruments and digital technologies as elements of structural, technical, functional, and form-
shaping characteristics of buildings and structures (Abdrassilova et al., 2019).
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In 2018, Kazakhstan identified vital points in the comprehensive “Digital Kazakhstan”
programme to address urban planning and urban regulation challenges: “Modern technologies offer
effective solutions to the problems of rapidly growing megacities. It is essential to comprehensively
implement urban environment management based on the Smart City concept and develop
competencies for those moving to cities. Globally, there is an understanding that cities, rather than
countries, compete for investors. They choose not a country, but a city where it is comfortable to
live and work. Therefore, based on Astana’s experience, it is necessary to establish a ‘benchmark’
standard for Smart City and begin spreading best practices and sharing experiences among the cities
of Kazakhstan”.

The “Digital Kazakhstan” programme outlines what needs to be done for successful
navigation and adaptation in the new world—the world of the Fourth Industrial Revolution in the
context of the digital economy. Experts define the digital economy as one in which “a cyber-
physical system serves as the production complex, a production system that creates products and
services, ensuring human life and comfort” (Digital Economy — New Opportunities for Business,
2024).

Today, it is difficult to imagine design work without software products, which are widely
used not only in architectural design but also in all related technical fields (building and structure
calculation and design, engineering systems, etc.).

Widely used virtual tools for architectural design include AUTOCAD, a two—and three-
dimensional computer-aided design and drafting system developed by Autodesk; Rhinoceros, a
commercial software for three-dimensional NURBS modelling; and REVIT, a software package
implementing the principle of Building Information Modelling (BIM). All elements of virtual
design are integrated into modern systems, such as BIM (Autodesk, 2022).

Projects for modern buildings and complexes in the digital economy typically include
elements of innovative technologies, such as Smart House and Smart City.

The concept of a Smart House includes a well-organized internal space and a system for
managing life processes.

A high concentration of “smart buildings” allows for the creation of a Smart City—a planning
unit with a high level of architecture, construction, and a comfortable spatial environment.

In 2019, the “Benchmark Standard for Smart Cities of the Republic of Kazakhstan” was
developed and approved, which contains recommendations and establishes unified approaches to
building smart cities using information and communication technologies (Digital Kazakhstan,
2022).

The “National Development Plan of the Republic of Kazakhstan until 2025 specifies that
“Digital technologies will be integrated into urban life, including education, transportation, housing
and communal services, healthcare, security, social services, city management, construction,
business development, tourism, and environmental protection” (The Strategic Development Plan
until 2025, 2021).

Since 2023, Kazakhstan has enforced requirements for the mandatory use of BIM in the
design of technologically complex objects and the digitalisation of public construction services
(Digitalization of Construction in Kazakhstan 2023: Transitioning to BIM).

The transition of the construction industry to BIM was declared in Kazakhstan in 2015, and a
seven-year preparatory work was carried out, including the adaptation of legislation to the
introduction of Building Information Modelling (which in Kazakhstan is referred to as TIMSO—
Technology of Information Modelling of Construction Objects). In January 2023, requirements for
the mandatory use of BIM in designing technologically complex objects came into force: many
construction market participants have already restructured their business processes in anticipation of
the introduction of information technologies. Initially, this list included 24 types of objects, such as
high-rise multifunctional complexes and residential buildings requiring special design solutions,
clinics, schools, and kindergartens of specific parameters. It is expected that as a result of the
implementation of pilot projects, by 2025, the transition to TIMSO will become mandatory for
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technically complex objects. A “State Bank of Information Models” has been created to collect and
store data related to TIMSO objects.

According to a survey conducted in February 2024, 48% of companies use 3D modelling, and
12% plan to use it. However, 40% of companies are not yet ready to implement information
modelling. The main software used in Kazakhstan for creating 3D models includes AutoCAD,
modelling, and 12% plan to use it, but at the same time, 40% of companies are not yet ready to
implement information modelling readiness to transition to an information system, and 70% of
companies have the necessary equipment to work with 3D models (Digitalization of Construction
in Kazakhstan, 2024).

Kazakhstan's significant achievements include electronic services implemented in the
construction sector: “Unified Geoportal of Infrastructure Data of the State Urban Planning
Cadastre”, “E-PSD”—a system designed for interaction between customers and expert
organizations based on the “one-stop-shop” principle, “e-QURYLYS”—a tool for improving
quality control and transparency in construction in the country, “e-SHANYRAQ”—a system for
increasing the transparency and efficiency of the activities of housing and communal services, the
online platform for building materials “material.kz”, “Tokenization of the real estate market and
blockchain” and “Internet of Things (IoT)” (Digitalization of Construction in Kazakhstan, 2024).

By 2025, the government of Kazakhstan aims to be among the top 20 in the UN's e-
Government Development Index, the top 50 in the B2C (Business to Consumer) e-Commerce
Index, and the top 40 countries in the Information and Communication Technology Development
Index (Digital Kazakhstan, 2022).

One of the latest data management technologies is “the development and implementation of
machine learning (self-learning systems) and neural networks, which are the first step towards the
creation of artificial intelligence” (Government of the Republic of Kazakhstan, 2019). Currently,
just a few years after this declaration, we are all witnessing that ChatGPT is being used not only by
university students but also by schoolchildren to create architectural and graphic sketches with
artificial intelligence.

4.3 ADAPTIVE REUSE AND REPURPOSING OF BUILDINGS

A significant portion of the buildings constructed over the past decades constitute the material
fabric of settlements. Despite their physical durability, many of these structures have become
obsolete, failing to meet modern functional requirements and societal needs. In some cases, it may
be more economical to demolish a building and construct a new one. However, from an
environmental perspective, the demolition of all old buildings is not feasible; it is more sustainable
to adapt these structures to new conditions, integrate them into the modern urban context, and
repurpose them for new functions. This approach allows for the preservation of their historical
value while simultaneously meeting contemporary demands.

Efforts to adapt buildings to new functions contribute to the enhancement of the urban
environment, revitalizing peripheral areas and creating new compositional focal points. Adaptation
is carried out in close alignment with the existing urban context, ensuring coherence with the
development of the surrounding residential and public spaces. The adaptation process involves
extensive preliminary research and must comply with current regulatory standards concerning the
structural integrity of existing constructions, as well as fire safety, seismic resilience, environmental
sustainability, accessibility for all population groups, and other considerations.

The term “adaptive architecture” was first introduced in the late 1960s when spatial design
challenges began to be addressed using cybernetics (Negroponte, 2014). Adaptive architecture
entails the incorporation of interactive systems into the core structural elements and the close
integration of related fields, such as building energy efficiency theory and the dynamics of
architectural objects: “By embedding responsive technologies into the building’s structural
framework, architects can directly link the building’s form to environmental changes. This approach
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allows for a rethinking of traditional principles in the creation and subsequent operation of
architectural objects” (Interactive Architecture: Adaptive World, 2016).

The contemporary understanding of architectural adaptability extends beyond merely adapting
to new functions; it involves a deep recognition of the potential of such buildings, whose structure
is permeated with interactive technologies. An example of this concept is the “Hypercube” project,
a building constructed in the Skolkovo Innovation Centre in 2012, designed by architect Boris
Bernaskoni (Creator of the Hypercube, 2013).

Adaptive buildings challenge conventional principles of architectural creation and their future
use (The Goal Is to Create an Immortal Building: In Conversation with Boris Bernaskoni,
2019).

4.4 PARTICIPATORY DESIGN

One of the most effective tools in contemporary design is the active involvement of the public
in the discussion, modification, and development of new projects. Citizen participation is facilitated
through various means, such as sociological surveys, meetings between designers and residents, and
interactions between volunteer organizations and the community.

“...In Kazakhstan, there is still no system for analysing public opinion in the field of
architecture and urban planning. As a result, insufficient attention is given to the issue of public
involvement in urban planning decisions”, noted one of the authors of this article nearly a quarter of
a century ago (Abdrassilova, 2015).

Currently, methods for gathering public opinion, such as surveys and resident meetings, are
becoming increasingly common in Kazakhstan to better understand the preferences of the
population on pressing urban issues.

The participatory design methodology was employed by one of the authors of this article
during the development of a project for the reconstruction of the facade of the “Three Heroes”
residential complex, organized by the Almatygenplan Research Institute, in 2024. Students from
two universities—KazGASA and AlmaU—under the guidance of mentors conducted a pre-project
study of the site and developed a design proposal. This event stands out in contemporary
architectural practice in Almaty due to its uniqueness, as it not only provided an opportunity to
engage with research methods but also created a platform for active exchange of ideas and
experience in architectural design (Three Heroes, 2023; The Village Kazakhstan, 2019).

The opinions gathered during the survey became the foundation of the project and
significantly enhanced the understanding of the residents’ expectations and needs. In the first phase
of the study, conducted by the Q-Lab department of the Almatygenplan Research Institute using a
detailed questionnaire, it was revealed that almost all residents of the complex (95.5%) supported
the idea of reconstruction.

The most daring ideas for the reconstruction emerged within Q-Lab. Residents, delegates,
architects, urban planners, designers, and students from KazGASA and AlmaU expressed their
thoughts on the potential for creative concepts: glazing of the three towers, adding murals on certain
surfaces, creating public space on the roof, and more.

Overall, the results of the analysis and the development of the reconstruction project for the
“Three Heroes” residential complex in Almaty demonstrate the value of participatory design as a
key component of a comprehensive and balanced approach within the interconnected relationship
between designers and users.

4.5 FORMATION OF ARCHITECTURAL IDENTITY IN MODERN CONDITIONS
Architecture in the 21st century is enriched by new types of buildings and structures.

Unconventional solutions in modern architecture enhance the perception of forms and grant
architectural objects the special status of “new symbols” within the urban landscape.
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An analysis of projects that have gained recognition within the professional community
reveals that regional characteristics are becoming increasingly evident in modern Kazakhstani
architecture, reflecting the country’s natural and climatic features as well as its cultural traditions
(Abdrassilova, 2022). A striking example of how contemporary architecture embodies spiritual and
cultural values through artistic expression, forms, details, and metaphors can be seen in the works of
Bek Ibraev, Saken Narynov, and other modern Kazakhstan’s architects (Abdrassilova &
Aukhadiyeva, 2021).

The architecture of independent Kazakhstan is integrated into the global creative process
while striving to preserve its regional uniqueness. This requires a comprehensive approach to
environmental development, ensuring the unity of architectural solutions for buildings and elements
of the urban space that carry regional cultural significance.

In the work of G. S. Abdrassilova and E. T. Danibekova, a comparison was made between
large public buildings from the Soviet era, which significantly shaped the architectural appearance
of Kazakhstani cities, and post-Soviet structures with similar functional purposes. The comparison
between these two periods highlighted the distinctive features of the architectural language. During
the Soviet period, the politicization of all aspects of life, including architecture, influenced the
design of public buildings—traditionally grand, employing standardized construction techniques
and elements. Only a few unique structures received architectural treatment that incorporated
national motifs, such as domes, pylons, ornamental grids and stained glass, decorative elements, and
stylized stalactites, which were “replicas” of regional construction techniques (Abdrassilova &
Danibekova, 2021).

The study showed that “the stimuli for the transformation of Kazakhstani architecture at the
turn of the 20th and 21st centuries were socio-economic and cultural-historical changes. A
comparison of Kazakhstani architecture from the Soviet and post-Soviet periods demonstrates
significant changes in the field, driven by economic and technological innovations, leading to
typological and artistic transformations” (Abdrassilova & Danibekova, 2021).

G. S. Abdrassilova notes: “In the context of global trends, architectural responses stimulated
by self-identification processes may manifest in various forms:

- the first scenario involves the creation of artistic images in the form of historical tradition,
utilizing the attributive characteristics of local architecture;

- the second scenario entails the creation of architectural objects as new phenomena
previously uncharacteristic of a particular city or country” (Abdrassilova, 2022).

The migration of architectural ideas in the context of globalization facilitates the “adaptation”
of the local cultural context’s language to the “visualization methods” of innovative technologies. A
new trend involves the creation of unique structures in various parts of the world with architecture
that was previously uncharacteristic of the respective country: regional identity manifests in
architectural works whose artistic image is associated not with national elements, but with
symbols—whether visual (a new interpretation of decor) or spiritual (legends, myths, etc.).

In this case, architectural identity is declared at the highest technological level, serving as a
driver of innovative processes in the country’s economy. In architecture, the response to such
processes is evident in the emergence of a new “language” of form, representing the images of
buildings and structures:

- Artistic images in architecture manifest in the form of historical tradition, utilizing the
attributive characteristics of local architecture;

- Architectural objects are created as new phenomena, shaping the modern image of a city or
country through innovative forms (Abdrassilova & Aukhadiyeva, 2021).

The further advancement of architecture is based not only on external features but also on a
qualitative change in approaches to the design and construction of residential and public buildings,
taking into account modern technologies.

Architecture plays a crucial role in visual images that serve as “icons” of citizens’ self-
identification. Architectural identity is visualized through morphology—a system built on the
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patterns of form generation of structural elements and their combinations as a stable set of
relationships.

Architectural form generation is the process of creating an architectural object that takes into
account utilitarian, structural-technical, and aesthetic properties. The focus is on the challenges of
organizing the architectural object as a work of art (Rappoport & Somov, 1990). “...Form-
generating factors include both material and mental phenomena: in the organization of material
morphology—through technological and engineering principles—and in the formation of the
informational and emotional impact of the architectural object and its artistic image—through the
reflection of many mental phenomena and based on artistic semantics” (Abdrassilova, 2015).

Form generation does not emerge “out of nowhere”; it synthesizes “typical features inherent
in socially significant objects of its time”, while simultaneously seeking a new, individual image.
“The characteristic features of the environment, figurative, regional, and national traits of
architecture provide the basis for creating the typical, while many characteristic factors of material
morphology formation and specific site features contribute to achieving individuality. Both groups
of features historically transform into each other” (Rappoport & Somov, 1990).

Form necessarily exists within the contexts of environment and culture. Speaking about the
form of an architectural object, A. Ikonnikov noted that “form acts as both a material embodiment
of information essential for practical activities and spiritual life, and as a carrier of aesthetic value
and ideological-artistic content of architectural works” (Ikonnikov, 1986).

In the context of a specific region, the form of architectural structures transmits ideological
and artistic content from generation to generation. This cultural “memory” is as important as the
utilitarian functions of architecture, contributing to the practical orientation of people, shaping their
psychological attitudes, and fostering personal development.

Discussing the importance of the concept of “form generation™ for architectural activity, B.
Balykbaev emphasises that architecture, unlike other forms of art, is inherently linked to the
creation of real objects that provide conditions for human life. In form generation, various
properties of an architectural object are complexly correlated, “making it convenient, comfortable,
durable, long-lasting, technologically feasible for construction, economical, and, finally, turning it
into a work of art. The central theoretical problem of form generation is the relationship between its
utilitarian-practical and artistic-image components” (Balykbaev, 2004). The factors of place and
time serve as the “nourishing mechanism”, the organising principle for creating a harmonious living
environment, and the key to preserving nature. The search for a modern architectural form
“...presupposes a profound knowledge of the region’s cultural traditions” (Balykbaev, 2004).

The form generation process in Kazakhstan’s architecture has evolved from ancient times to
modern high-tech types of buildings and structures. “Even today, traditional concepts of the local
population are reflected in architectural forms, complemented by new combinations, developing
and changing following the current demands of culture and technology” (Abdrassilova, 2015).

In the 21st century, form generation will undoubtedly be one of the main trends in the
development of regional architecture in Kazakhstan. The architect plays one of the most important
roles in this complex process as the professional “source” of new ideas and concepts realised in
general development trends. Without delving into the issues of creativity within the confines of this
article, we pay tribute to the creative genius of all architects worldwide, particularly Kazakhstan’s
architects, who make a tremendous contribution to shaping the identity of our country through the
architecture of independent Kazakhstan (Figure 1).
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5 CONCLUSIONS

International architect communities and UN commissions predict trends that may shape
architecture in the near and distant future. By comparing and analysing factors such as the
implementation of Kazakhstan’s state policy in architecture and architectural activities; professional
efforts to create a comfortable living environment; the results of intellectual creativity expressed in
completed projects of buildings, structures, and complexes of social and cultural value; integration
into international sustainable development programs; and the commitment of the architectural
community to the principles of humanity and professional ethics, it becomes possible to identify the
future development trends of architecture in Kazakhstan.

In the first quarter of the 21st century, several directions have emerged on the global
architectural stage. It is evident that Kazakhstan’s architecture, which develops in synchrony with
global trends yet incorporates local features, has the potential to advance along these same lines.

These general directions can be further broken down into multiple components, reflecting the
complexity of the challenges associated with the prospective development of processes and
phenomena in contemporary Kazakhstan’s architecture.

In summary, the trends in the development of regional architecture in Kazakhstan may
continue to shape this field in the future along several vectors, which in turn branch out into several
constituent components:

- Design and construction of environmentally safe buildings that use resources efficiently
(sustainable architecture, “green” construction, energy efficiency, use of renewable energy sources,
recycling of construction waste, reduction of carbon footprint);

- Digitalization of design processes (computer programs as tools for design and sources of
creative concepts, computer-generated forms, implementation of BIM, “smart homes” and “smart
cities”, the Internet of Things, artificial intelligence, 3D modelling, 3D printing of buildings,
computer simulations — in silico);

- Adaptive reuse of buildings (preservation of material heritage — restoration, reconstruction,
radical restructuring, addition of new infrastructure; functional repurposing of buildings, creation of
exoskeletons, universal spaces; use of biomimicry — evolutionary methods of efficient adaptation of
living organisms to the environment);

- Participatory design (collaboration between professionals and the local community,
business, and administrative bodies; ensuring accessibility of the environment for all population
groups);

- Expression of regional identity through designing and constructing unique buildings that
reflect local specificity while incorporating global technological innovations (architect’s individual
signature, creative thinking, new morphology of architecture, geo-urbanism, and geo-landscape
design).

Architecture embodies the entire civilisational experience of humanity, the genius of the
creative architect, and a complex integration of related fields of knowledge—engineering, technical,
technological, socio-economic, cultural, and historical. Regardless of how architectural trends
evolve or how mechanised and digitised the design and construction processes become, at the core
of any architectural concept lies the Idea born from the genius of the Architect. This living thought
any software or artificial intelligence cannot replace process. It is only the boundless potential of
human intelligence that can create humane architecture and living environments for Homo sapiens
and the living world around them.
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