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In the era of knowledge, the rapid advancement of information and
communication technology (ICT) is considered a crucial factor in
addressing the growing environmental, social, and economic
challenges in urban areas. Knowledge-based cities, leveraging this
technology, are at the forefront of enhancing the quality of life for
residents and the efficiency of services towards achieving sustainable
urban development. This study aims to explore the potential and
application of ICT in knowledge-based urban development. The data
analyzed were collected through a survey of 66 experts from the
Deputy of Urban Planning in the 22 districts of Tehran Municipality,
ensuring theoretical saturation. Structural equation modeling and the
partial least squares approach, utilizing SmartPLS3 software, were
employed for data analysis. The findings indicate that the variables of
ICT application and potential, as well as knowledge-based urban
development in Tehran, and their respective components, scored an
average ranging from 3.5 to 4.3 on a 5-point Likert scale, suggesting a
relatively stable status. Furthermore, the coefficient for the impact of
ICT application and potential on knowledge-based urban development
exceeded 0.96, confirming the main model of this research. The
outcome suggests that investing in research and development of ICT
can serve as a solution to overcome the limitations of knowledge-based
urban development in the Tehran metropolis.
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Introduction
The process of rapid urbanization, along with globalization and the knowledge economy in the 21st

century, has led to the new century being referred to as the century of cities. This new era marks the
beginning of new developments in the field of information and communication technology (ICT).
The rapid development of ICT has had a significant impact on the overall socio-economic structure
of cities and has created an urgent need for urban planners and managers to find new ways for
strategic planning and development that meet the needs and requirements of the economy and
society. This is because ICT can facilitate the modernization process. Progress in ICT inevitably
makes societies and cities increasingly knowledge-oriented, responsive, and dynamic in order to
meet the needs of residents and ensure their quality of life. Therefore, the nature of urban
development has begun to change due to the greater importance of activities in the knowledge sector,
which require conditions and environments that are different from production activities based on
goods. In this context, knowledge-based urban development is seen as an effective strategy for
managing planning and urban development to ensure the competitiveness of cities in the global
market. The knowledge-based urban development strategy creates a new form of urban development
for the 21st century, which has the potential to bring both economic prosperity and a stable socio-
spatial order to the contemporary city. This article analyzes two key factors related to ICT:
application (the use and access of citizens to new technologies) and capability (investment in research
and development, employees, training, patents) to determine their impact on different dimensions
that contribute to knowledge-based urban development. Thus, the main focus of the current research
has been prepared with the aforementioned purpose, which aims to provide a scientific and practical
answer to the main question: What is the effect of the use and capability of ICT on knowledge-based
urban development in Tehran?

Material and Methods

The research method employed in this study is both descriptive and analytical, as it aims to provide
a comprehensive understanding of the subject matter. The data required for this research was
gathered through a combination of library research and fieldwork. In order to collect primary data, a
survey consisting of a questionnaire was administered. The target population for this research
comprised experts from the Vice-Chancellor of Urban Development in 22 districts of Tehran
Municipality. The sample size of 220 individuals was determined using purposive sampling
techniques. The research variables examined in this study include the use and capability of
information and communication technology as an independent variable, and knowledge-based urban
development as a dependent variable. To analyze the data, the structural equation method and the
partial least square approach (SmartPLS3) were employed.

Results and Discussion

The descriptive analysis results indicate that the average level of application and capability of
information and communication technology in Tehran is relatively stable. The index of dispersion
coefficient reveals that the component with the lowest level of inequality is trust level (31.54
percent), while the component with the highest level of inequality is privacy protection (36.94
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percent). Similarly, the average level of knowledge-based urban development in Tehran is also
relatively stable. The dispersion coefficient index for this variable shows that the component with
the lowest level of inequality is economic development (38.98 percent), whereas the component with
the highest level of inequality is institutional development (42.12 percent). Moving on to the
inferential analysis, the results suggest that the use and capability of information and communication
technology have a significant coefficient greater than 1.96, indicating a substantial impact on
knowledge-based urban development. Therefore, the main research model is validated.

Conclusions

Based on the principles of sustainable development, the underlying assumption is that emerging
information and communication technology plays a crucial role in advancing all aspects of
knowledge-based urban development. This entails the development of intelligent functions,
simulation models, optimization methods, and efficient services, ultimately resulting in the creation
of a techno-digital ecosystem within urban areas. This ecosystem serves the purpose of enhancing
long-term environmental and socio-economic well-being, promoting sustainable urban development,
and improving the quality of life for residents. However, it is essential for knowledge-based urban
development to align with the demands of these programs, particularly with regards to the pervasive
presence and widespread use of information and communication technology in urban systems and
areas. Therefore, in the context of knowledge-based urban development in the Tehran metropolis, it
is imperative to expand its scope and explore new frontiers beyond traditional urban development.
This entails harnessing the potential of technology as smart solutions and adopting complex
approaches to fully leverage the domain of sustainability. In essence, information and
communication technology should spearhead the expansion of this field by introducing new
applications that are closely intertwined with sustainability, thereby extending its boundaries beyond
its current purview.
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