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Relevance of the Research. At present, countries around the world regard the concept of sustainable development as a top priority. The Sustainable Development Goals (SDGs) proposed by the United Nations represent a universal agenda aimed at improving human well-being through a balanced approach to economic growth, social equity, and environmental protection. Cities play a particularly important role in the implementation of these goals, as a significant portion of the global population resides in urbanized areas.
In this context, the smart city concept serves as a modern approach focused on the efficient management of urban infrastructure, enhancement of citizens' quality of life, and ensuring environmental sustainability through the use of information and communication technologies. The effective implementation of this model through mechanisms of state regulation constitutes one of the most pressing tasks of our time.
In Kazakhstan, smart city projects are considered a vital component of the country's digitalization agenda and receive state support. A smart city is a concept based on information and communication technologies, aimed at efficient management of urban infrastructure, improving quality of life, and reducing environmental impact. The country’s key strategic documents, including the "Kazakhstan–2050" Strategy, emphasize the digitalization of cities and the sustainable development of urbanization.
The city of Turkistan is a historically and culturally significant, rapidly developing region of Kazakhstan. Since being granted regional center status in 2018, the city has seen the implementation of large-scale projects in infrastructure, digitalization, tourism, ecology, and the social sphere. These developments provide a favorable foundation for shaping Turkistan as a smart city.
However, the regulation of this transformation in line with sustainable development principles particularly regarding state policy, planning, investment support, and the integration of digital technologies require scientifically grounded research. The effective organization of state regulatory mechanisms, guided by the Sustainable Development Goals in the formation of a smart city, is a strategically important task.
Thus, this research is aimed at developing effective models of state policy regulation in the process of shaping Turkistan as a sustainable and smart city, and it is distinguished by both its scientific and practical significance.
Object of the research: the processes of state regulation and management of smart city development in the city of Turkistan.
Subject of the research: the mechanisms of state policy applied in the development of a smart city. 
Research aim: to develop and scientifically substantiate proposals for improving methods of state regulation in the development of smart cities, taking into account the priorities of sustainable development, using the case of the city of Turkistan.
In accordance with the stated aim, the following research objectives have been formulated:
- to identify the features of state regulation that contribute to the development of a smart city through the study of scientific-theoretical and methodological foundations of the smart city concept in the context of sustainable development;
- to analyze international and Kazakhstani experiences in state regulation and to identify approaches, practices, and tools that can be adapted to the conditions of Turkistan;
- to determine key factors based on an assessment of smart city indicators in Turkistan;
- to model indicators that support the implementation of the smart city concept in Turkistan;
- to develop proposals for improving strategic directions of state regulation and smart city governance within the framework of sustainable development in Turkistan.
Scientific novelty of the research. The study introduces new ideas aimed at both the theoretical and applied analysis of the processes involved in shaping Turkistan as a smart city, considering the Sustainable Development Goals and state regulation approaches. Taking into account the theoretical and practical value of domestic and international experiences, the author has obtained original scientific results focused on improving mechanisms of state regulation for smart cities. These results contribute to the broader application of the smart city concept and enhance the effectiveness of regional development and governance.
The scientific novelty of the research is reflected in the following:
- the scientific-theoretical and methodological foundations of the "smart city" concept in the context of sustainable development have been studied, and the features of state regulation that facilitate the development of smart cities have been identified;
- solutions are proposed to address the challenges arising from the differences between qualitative and quantitative analysis in the sustainable development of smart cities;
- international and domestic experiences have been examined, and key approaches, best practices, and tools adaptable to the context of the city of Turkistan have been identified;
- indicators supporting the implementation of the smart city concept in Turkistan have been modeled;
- proposals have been developed to improve strategic directions of state regulation and governance of the smart city in the context of Turkistan’s sustainable development.
The following provisions are submitted for defense:
1. An original approach to studying the mechanisms of state regulation for smart cities, based on a comprehensive analysis of scientific data on the interconnection between the Sustainable Development Goals and the smart city concept. This approach integrates various theoretical and methodological perspectives and considers the smart city as a digital technology system aimed at improving citizens’ quality of life and optimizing urban governance.
2. Based on the analysis of international and domestic experience, the main elements of a smart city have been identified (digital infrastructure, artificial intelligence, data processing systems, sustainable transportation, and environmental solutions). Taking into account national legislation and state projects, the need for the phased introduction of these elements and the adaptation of international best practices to Turkistan’s conditions is substantiated.
3. A factor-based assessment of the smart city development process in Turkistan has been carried out, identifying both enabling and constraining factors influencing the timely and effective implementation of smart solutions. Directions for adjusting local policies are proposed, along with measures to overcome the identified barriers and strengthen positive trends.
4. A model for a mobile application has been developed to establish direct communication between citizens and the public/private sectors for intelligent solutions to the socio-economic, technological, and environmental challenges of the urban environment.
Methodology and Research Methods. The scientific foundation for state regulation of a smart city within the framework of sustainable development is based on the research of both domestic and international scholars. The methodological basis of the study is formed by the results of an empirical investigation into the local residents’ perception of the smart city model in the context of sustainable development in the city of Turkistan. To explore the concepts of smart cities and conduct the literature review, theoretical research methods as well as systematic and generalizing approaches were employed.
The concept of a smart city in this study includes several key dimensions: smart people, smart economy, smart mobility, smart governance, smart environment, and smart living.
To effectively evaluate these components and integrate them into urban life, a dedicated smart city model was developed. This model offers a systematic approach to the implementation of smart technologies in the city, while the implementation framework ensures the effective application of these technologies in practice.
The implementation of the smart city concept in Turkistan was examined using quantitative methods, particularly statistical analysis conducted through the EViews software package. The methodological foundation includes data from the Agency for Strategic Planning and Reforms of the Republic of Kazakhstan (Bureau of National Statistics), strategic national programs approved by decrees of the First President of the Republic of Kazakhstan, and academic contributions from both domestic and international researchers.
For empirical validation of the smart city perception model, survey methods were applied. The collected responses were entered into SPSS 22, followed by a comparative analysis and reliability testing using the Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy and Bartlett’s test of sphericity. The smart city model was further analyzed using the Partial Least Squares Structural Equation Modeling (PLS-SEM) method, accompanied by normative testing and factor analysis on the smart city variables.
Alignment of Scientific Development Directions with State Programs. The Kazakhstan – 2050 Strategy is aimed at achieving the country’s long-term sustainable development goals. Among its key priorities are the establishment of an efficient governance system, the introduction of innovations and new technologies, and the digitalization of public services. The development of the smart city model in Turkistan aligns with this strategic framework and focuses on optimizing public administration systems and the efficient use of resources.
Mechanisms of state regulation for a smart city in the context of sustainable development in Turkistan are implemented in accordance with the goals of the Kazakhstan – 2050 Strategy. The deployment of smart city technologies supports the development programs in urban infrastructure, environmental management, and the social sphere. At the same time, it is crucial to identify internal and external risk factors in advance and apply information systems and modern methods of data collection and analysis to mitigate these risks.
The development of the smart governance model and city infrastructure, along with the implementation of strategic plans and programs, creates favorable conditions for ensuring environmental, economic, and social sustainability in Turkistan. Ongoing reforms and projects in the city are contributing to the transformation of public services, optimization of resource utilization, and minimization of administrative errors.
Theoretical Significance of the Dissertation. The theoretical significance lies in the examination of the methodological and theoretical foundations of the smart city concept under conditions of sustainable development. The analysis of state regulation mechanisms and the development of a smart city in Turkistan forms a conceptual foundation for the broader implementation of smart cities. This research contributes to the advancement of scientific knowledge, particularly by addressing the balance between the three key pillars of sustainable development – economic growth, social well-being, and environmental protection.
Practical Significance of the Research. In the city of Turkestan, work is being carried out on researching and developing strategies and practices for the smart city concept. This is an innovative approach, as the topic has not been studied previously. State regulation of smart cities is a relatively new and under-researched field. Therefore, the theoretical significance of this dissertation lies in expanding current knowledge on smart cities and refining the methodological foundations for the application of digital technologies in urban management.
The practical significance of the research can be realized in the following areas of activity for public authorities:
- Determining the pathways for implementing digital technologies in the public administration system to realize the smart city strategies;
- Developing short-term and long-term programs for implementing the smart city concept in Turkestan;
- Assessing the effectiveness of smart city models and studying their level of development;
- Training urban management personnel, enhancing their qualifications and competencies;
- Developing educational programs on project management for smart cities within the public and local administration systems.
This research contributes to enhancing the competitiveness of Turkestan, increasing its attractiveness for investors and international organizations. Achieving the goals and objectives of the dissertation will contribute to improving the urban economy, educational system, digital economy, and socio-economic potential of the region, as well as the sustainable development of Turkestan. The modeling of smart city indicators in Turkestan is crucial in terms of its impact on the development of state regulation.
The structure of the dissertation aligns with the objectives and tasks of the research, as well as the logic of scientific analysis. The work consists of an introduction, three sections, a conclusion, and a list of 176 references. The dissertation comprises 138 pages, including 30 figures, 16 tables, and 2 appendices.
Approval of Research Results. The key findings of the dissertation have been published in 9 scientific journals, including:
- 5 articles in leading peer-reviewed journals recommended by the Committee for Quality Assurance in Science and Higher Education of the Ministry of Education and Science of the Republic of Kazakhstan;
- 1 article in an international scientific journal indexed in the Scopus database;
- 3 articles in collections of scientific papers from practical conferences.
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