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Abstract

Nowadays, the urban community has been affected by population growth and migration, which collectively have led to
unplanned construction and unrestrained urban expansion. In the meantime, the industrial sector is one of the most
important factors that have a great impact on the concentration of population and activities, and thus accelerates the
growth process and creates a plethora of changes in the landscape. The lack of proper attention to regional spatial
planning often leads to unplanned expansion of industrial areas, and it can cause instability. The main objectives of this
study are to identify industrial clusters and determine the optimal areas for industrial development. In this study, using
statistical information and applying localization coefficient (LQ) analysis, cumulative and competitive effects of
industrial clusters of Gorgan, Gonbad-Kavus and Ag-Qala Townships were identified. Then, using 16 indicators as
factors and constraints for the Weighted Linear Combination (WLC) and Order Weighted Average (OWA) decision
making models in GIS, the optimum locations of the industries were identified. According to the results, five industrial
clusters including food and beverage industries, wood and wood products except sofa, paper and paper products
production, production of refined petroleum products and manufacturing of materials and chemical products were
identified in the study area. The research findings show that adjacent areas to urban settlements, due to geographical
advantage, proximity to urban infrastructures and comfortable accessibility to human resources, are suitable areas for
the establishment of industries. Furthermore, the cities of Gonbad-Kavus and Ag-Qala had the highest and the lowest
areas of the suitable zones for industrial development, respectively.
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Introduction

The increasing development of urban society, affected by population growth and migration, has led to
unplanned constructions and uncontrollable expansion of cities, which has intensified the process of land
degradation. The concentration of services, industries, and facilities in cities are the most important reasons,
which have let to such drastic urban growth and massive severe immigration to urban environments (Karam
and Mohammadi, 2009). Meanwhile, the role and importance of industries and established industrial clusters
are undeniable. Industrial clusters are the concentration of a group of enterprises in a specific geographical
location that operate in one sector and have coherent relationships, an internal network of cooperative
businesses, and institutions with related activities (Porter, 1998; Cruz and Teixeira, 2010). Industrial clusters
have various effects including economic, social, and cultural development and physical and physical
development of regions. On the other hand, experience has shown that the expansion of industrial clusters
has an influential role in controlling migration flows, and their development in small and medium-sized
cities can cause decentralization from big cities (Riggi and Maggioni, 2004). The purpose of the current
research is to study and identify the existing industrial clusters in the study area and determine the suitable
areas for industrial development as one of the important and influential sectors in regional progress. This
article is divided into four parts, the introduction (including the statement of the problem, theoretical
foundations and background of the research), study method (including data, data analysis method, and
scientific tools used), the findings (results and discussion), and the conclusion is written.

Methodology

- ldentification of industrial clusters

In general, the methods of identifying industrial clusters are divided into two categories: qualitative methods,
and quantitative methods. Qualitative methods include: interviews with experts and company managers,
questionnaire research, and case studies. Quantitative methods include: Localization coefficients (LQ)
analysis, input-output analysis, shift-Share analysis, Gini coefficient, Ellison and Glaeser index of
agglomeration, and Maurel-Sedillot index. These methods provide more reliable results through the analysis
of statistical information and mathematical formulas (Stejskal, 2010). The LQ analysis in the field of
detecting changes in economic activities is relatively simple in terms of concept and science compared to
other introduced methods, and it is one of the common methods of studying and investigating inter-regional
flows and relations. It does not require a comprehensive collection of information and statistics and is only a
means to compare the relative share of special activity in the region with the relative share of that activity at
the national level (Masoumi Ashkouri, 2006). Despite the LQ analysis's ease of use, it is a very useful tool in
primary analytical studies for planners (Zamanian and Malekpour Asl, 2008). In this method, to identify
industrial clusters, in the first step, LQ of industrial activities are calculated in each city of the province. In
the next step, industrial clusters were determined using cumulative and competitive effects. By calculating
the above coefficients for an industry, if the result of the LQ analysis is greater than one and the cumulative
and competitive effects are positive, it can be concluded that the industry in question has the ability to
become an industrial cluster. (Esfandiari and Sakian, 2009).

- Multi-criteria decision making models

Among the decision-making methods, multi-criteria evaluation methods (MCE) and GIS have been widely
used to obtain land suitability maps or to select places for a specific activity (Riveria and Maseda, 2006). In
this study to integrate the maps the multi-criteria evaluation tool available in the Idrisi Selva software was
used. The steps of implementing multi-criteria evaluation of this tool are performed in two main steps:
identification and development of criteria and their integration. Identifying and developing criteria is the first
step in the multi-criteria evaluation process. The criteria include two categories of constraints and factors.
Constraints include those Boolean criteria that limit the analysis for specific geographical areas and are
prepared as Boolean layers (zero and one). Factors include fuzzy criteria that define the degrees of
desirability for the entire region and show it as continuous numbers (0-255) (Mehri and Mahiny, 2017). In
the present study, 7 factor layers including MCE maps of pastures and vegetation, geology, soil,
meteorology, water resources, land use, and natural and human hazards have been used (Table 1). Integration
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of layers is done in different ways, the most important of which are: The Boolean approach, weighted linear
combination (WLC), and ordinal weighted averaging (OWA). (Mehri and Mahiny, 2017).

Table (1): The weight of factors in the use of industrial development

factor weight factor weight
pastures and vegetation 0.03 water resources 0.27
geology 0.12 land use 0.23
soil 0.12 natural and human hazards 0.15
meteorology 0.08
Resource: Golestan Province Planning Studies. 2016, Volume 9

Results and Discussion

- Identification of industrial clusters

The basis of its work is to identify leading sectors in industrial activities. For the first step, the localization
coefficient index is used and basic industrial activities are identified in each city. In the following, according
to the definition of industrial clusters and taking into account the fact that the activities must have
competitive power and industrial concentration. Therefore, for each city, activity is identified as a cluster if,
firstly, it has a localization coefficient greater than one, and secondly, the values of its cumulative effect and
competitive effect are not negative. According to the results, five industrial clusters including food and
beverage industries, wood and wood products except sofa, paper and paper products production, production
of refined petroleum products and manufacturing of materials and chemical products were identified in the
study area. Furthermore the results showed that only three activities "food and beverage industries", "wood
and wooden products except furniture” and "production of paper and paper products™ have the characteristics
of an industrial cluster compared to the whole country. The results obtained regarding the identified clusters
are consistent with the study of Hosseinzadeh and Sharifi (2013).

- Determining suitable areas for locating industries

In the analysis of different scenarios for the locating of suitable areas for industrial development based on
arrays of range, average, standard deviation and area, it can be stated that the scenario of WLC has a better
performance than others. Among the studied cities, Gonbad-Kavus has the largest area with the potential for
industrial development in different scenarios. The research findings show that adjacent areas to urban
settlements, due to geographical advantage, proximity to urban infrastructures and comfortable accessibility
to human resources, are suitable areas for the establishment of industries. These results are consistent with
the study results of Mohammadi et al. (2016) and Ruiz et al. (2012). Furthermore, the cities of Gonbad-
Kavus and Ag-Qala had the highest and the lowest areas of the suitable zones for industrial development,
respectively. However, in terms of the existence of areas with industrial development potential in each city
compared to the total area of each city, there is a higher potential in Gorgan than others. Moreover, the result
of this study is consistent with the findings of Khaje Shahkohi et al. (2013) regarding the high priority of
Gorgan city in the establishment of agricultural transformation industries.

Conclusion

Nowadays, the proper location of land use in order to achieve the goals of sustainable development is one of
the necessities of planning at the national and regional levels. Considering the environmental components
(water, soil and natural resources), it is necessary to pay serious attention to sustainable regional
development (Moradi & Mikaeili, 2020), and the needs of future generations in locating industries. In this
study, the identification of industrial clusters and the location of industries taking into account factor layers
and limitations by applying the MCE method in a GIS environment were investigated. In general, take into
consideration the natural resources of Golestan province, the existing agricultural transformation industries
(Khaje Shahkohi et al., 2013) and the potential of agriculture and animal husbandry, it seems that investing
in industrial clusters such as Food and beverages, which are more dependent on the agricultural sector than
other identified clusters, can be a logical, cost-effective and effective step towards achieving sustainable
development in the region.
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