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Knowledge-based urban development is a new model of development that, due to the
reliance on knowledge as an endless source of energy, is considered a new approach to
sustainable urban development that is formed, dynamic and fruitful in the context of
cities. Due to its human nature, this type of development has spread rapidly in recent
years in different countries, especially in big cities. In Iran, the city of Tehran, as the
political, economic and demographic center of the country, has been one of the main
platforms for the expansion of this type of development, which has housed various uses
related to this area from 1389 to 1402. The main goal of this research is to understand
the spatial distribution pattern of knowledge-based uses, to identify the central core of
its formation and its development path at the level of 22 districts of Tehran. For this
purpose, the statistical and spatial information of 2700 of the most important
knowledge-based applications, which have been officially approved and registered by
the office of the evaluation and recognition of competence of knowledge-based
companies and institutions and are currently operating, have been used. The research
method is descriptive and based on field and library studies. Spatial statistics tools
available in Arc GIS software environment were used for spatial analysis of knowledge-
based uses. The results of the research indicated that the spatial distribution pattern of
knowledge-based uses in the city of Tehran is a cluster, the highest density of which is
in the north of Tehran and related to areas 2, 3 and 6, and the mainly southern areas of
this city do not have a significant share of this type of uses. It was also found that the
knowledge-based company "Sina Knowledge Development”, which is located between
the 3rd and 4th regions, is considered as the central core of these uses in terms of
relative location. The direction of geographical distribution of land uses also showed
that these land uses are expanding in an elliptical shape with a value of 87 degrees from
the east side of Tehran to the west side of this city. At the end, suggestions were made
for the quantitative and qualitative development of these uses and their optimal
management.
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Introduction

Today, knowledge is considered one of the most important capitals, which is managed effectively and efficiently
in order to gain competitive advantages in areas based on the knowledge economy. Tehran is also one of the
main centers of production and consumption in Iran. It has been affected by this new wave of development. So
that these days, regardless of the income from the sale of oil, it accounts for nearly %30 of the gross national
product (GNP). In continuation of the same process, in 2009, a law entitled the formation and support of
knowledge-based companies was approved by the Islamic Council of Parliament, which caused the emergence of
a new wave of users under the title of knowledge-based companies and institutions in a chaotic atmosphere and
disregarding the principles of management. It became a city in the field of spatial regulation of uses. So that until
2014, nearly a thousand knowledge-based companies out of a total of about 1500 companies established in the
country appeared in the city of Tehran, many of which did not even have the approval of the working group for
the evaluation of knowledge-based companies.

Estimates indicate that by the vision of 1404 countries, more than twenty thousand knowledge-based users will
be established in the cities of the country, while there is no kind of planning and codified thought regarding the
planning and management of the systematic spatial distribution of knowledge-based users at the country level.
Therefore, it seems necessary to formulate the necessary principles and rules by urban planners in order to
systematically place knowledge-based uses.

Data and method

In terms of subject and purpose, the current research is considered as applied research; Because the output of the
research has the necessary and direct ability to improve the urban planning process in the field of spatial
distribution of knowledge-based uses. The statistical population of this research includes 2,700 cases of the most
important knowledge-based applications that have been officially approved and registered by the office of the
evaluation and recognition of competence of knowledge-based companies and institutions and are currently
operating. The authors have prepared the list and exact address of these companies and institutions from the
aforementioned office and recorded their exact location with the help of Google Earth software and then entered
it in the form of an information map with a scale of 1:5000 into the Arc GIS software environment and
performed the relevant analysis.

Discussion

Average nearest neighbor

This pattern shows that the average distance observed between the studied uses in an area of approximately 519
million square meters is equal to 933 meters and the z-score and p-value are equal to -2.695 and 0.007 percent,
respectively. The output of this analysis indicates that considering that the nearest neighbor rate is 0.86 or in
other words lower than 1, as a result the spatial distribution pattern of knowledge-based uses in Tehran is a
cluster; That is, the geographical location of similar uses has been influential in the spatial arrangement of each
of these uses.

Multi-distance spatial cluster analysis

In this analysis, the city of Tehran is divided into 10 equal distances from the starting point of the central
knowledge base. The output of this analysis shows that in the indicated axis, the observed k is higher than the
expected k in most distances. In other words, the distribution of the desired uses in the initial distances of the
distribution has a cluster shape, which decreases from the cluster shape by moving to the distances away from
the center, and the distribution takes on a scattered shape.

Grouping analysis

Quantitative data extracted from the spatial statistics software, which was used to analyze the distribution of
knowledge-based uses in the 22 regions of Tehran, showed with a confidence factor of 90% that regions 1 and 7
with an average distribution of 169 knowledge-based uses in each region and standard deviation Distances 47.73
in the presented classification have an average distribution of intended uses, while the areas adjacent to them, i.e.
areas 2, 3 and 6, with an average distribution of 610 knowledge-based uses and a standard deviation of distances
of 175.59, have a much better situation in terms of distribution of knowledge-based uses. There are 17 remaining
regions, which are mainly located in the southern part of Tehran, with an average distribution of 8 knowledge-
based uses in each region, and practically do not have a significant share in the allocation of these uses.

Hot spot analysis

The implementation of the hot spot analysis tool on the spatial distribution of knowledge-based uses in the city
of Tehran showed that the hottest areas have generally spread in the northern direction and in some cases even
inclined to the northeast of this city, which, as shown in the map with different levels of confidence, in the
section North of Tehran has intensified and by moving towards other areas, its intensity has decreased. The
coldest zones are also generally spread in the south and southwest.
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Geographic distribution status

The results of the survey on the geographical distribution of knowledge-based uses in Tehran also showed that
these uses have spread in an elliptical shape and with a value of 87 degrees from the north side of Tehran to the
northeast side of this city. Considering that the spatial pattern of the input layers is dense around the central
problem and more than 90% of the problems are inside the oval of the standard deviation, therefore the spatial
distribution of these jobs is normal.

Conclusion

The location of Tehran's knowledge-based uses has been done without considering the criteria of urban planning
and only based on the proximity to communication infrastructures and privileged areas; Therefore, while
considering the necessary mechanisms in the field of spatial planning in order to facilitate the activity of this
type of land use, the review of spatial and urban land policies can cause a proportional redistribution of these
land uses and even its development towards the less privileged parts of Tehran in the south and southwest of this
city. On the other hand, due to the fact that the location of these uses has generally been done without
considering the population density and solely based on the quality of the environment, therefore, improving the
quality of the environment and creating a more desirable space can help to increase the efficiency of these users.
According to the results of the research, which shows the direction of the development of knowledge-based uses
from the northeast to the northwest of Tehran, planning to implement the necessary infrastructure, improve the
quality of urban furniture, and facilitate the provision of related licenses seems necessary.
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