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Abstract 

Intraurban land-use change and factors affecting it are critical subjects in land-use planning. If unplanned, such 

changes can reduce the quality of life and spatial justice and ultimately lead to urban unsustainability. This paper 
aims to identify factors influencing unsustainable land-use change and analyze the intensity of such changes based 

on those factors. The artificial neural network analysis was employed to model the significant factors. The results 

indicated that the dynamics of the economy and the capital markets, a boom in the land and housing market, 
government interventions in the urban texture, gardens, and infill land have a dominant role in determining the 

rate of change in urban land use. According to the results, relevant indexes of the land and housing market and 

political and economic factors play a crucial role in Tehran's unsustainable land-use change. 

Keywords: Urban land-use change, Unsustainability, Political economy, Artificial neural network. 

1. INTRODUCTION1 

In the late 20th century, urbanization was a 

worldwide phenomenon, which changed the features 

of cities in developed and developing countries 
(Deng & Srinivasan, 2016). Such changes have 

occurred in various aspects, including land-use 

(Estoque & Murayama, 2015; Hall & Pfeiffer, 2000; 
Caldas et al., 2010; Liu et al., 2015). Cities are 

constantly subjected to the complex processes of 

land-use change (Zhao et al., 2011) because places, 

as well as the rate of various urban activities, often 
change over time (Jjumba & Dragićević, 2012). 

Land-use change involves changing the spatial 

patterns and land-use intensity (Zhang et al., 2011). 
Urban land-use change influences land use in 

various ways. Such changes lead to different results 

even in the same urban region (Banzhaf et al., 2017). 
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Urban land-use change leads to a variety of negative 

impacts such as urban heat islands (Nastran et al., 

2019; Gaur et al., 2018; Shi et al., 2018), the 

migration of citizens from urban regions to poor 
areas (Li, 2004), an incline in spatial justice 

(Foldvary & Minola, 2017; Yenneti et al., 2016), 

degradation in the quality of life (Xiong & Zhang, 
2016), and the polarization of cities into poor and 

wealthy districts (Harvey, 1973), which leads to 

urban unsustainability. 
Identifying the process of urban land-use change, 

the prediction of the patterns of change, and the 

planning and management of land-use change require 

the identification of influential factors in land-use 
change and the specification of the ratio of such 

factors. Understanding and analyzing such factors 

help managers plan for sustainable urban 
development (Musakwa & Van Niekerk, 2013; 

Nwokoro & Dekolo, 2012; Klosterman, 2015). 

Earlier studies on identifying influential factors in 

intraurban land-use change were in the field of the 
urban economy. These studies show that the return of 

mailto:kazem.borhani@modares.ac.ir


K. Borhani, A. Doorudinia, Sh. Charkhan 

2 

capital and the significant profit from urban land-use 

change are the main practical factors (Raharjo, 2005; 

Harvey, 2016; Barlowe, 1978). Some studies have 
explored spatial features as well (McDonald, 1984; 

Wilder, 1985; Carver, 1991; Voogd, 1982). These 

studies emphasize the distance from the city center as 
a significant factor in the rate of urban land-use 

change (Wu, 1998). The emphasis on these factors 

does not provide appropriate analysis in this field. 
The city is a mixture of political, economic, social, 

and physical factors (Pacione, 2009). Therefore, we 

need to consider the role of these factors in analyzing 

changes in land use. Due to recent advances in 
technology, access to sorted data, and software, it is 

now possible to consider various factors in the 

modeling of land-use change (Wu, 1998; O'Sullivan, 
2009; Stevens & Dragićević, 2007; Bodzin & 

Cirucci, 2009; Kocabas & Dragicevic, 2013; 

Newman et al., 2016). A review of various studies 
shows that the same influential factors cannot 

account for the land-use change in all cities (Shao et 

al., 2005; Thapa & Murayama, 2010). Therefore, the 

identification of influential factors on land-use 
change in different cities seems necessary. Such 

differences indicate that factors leading to urban 

unsustainability through land-use change vary in 
different cities. This study, apart from other past 

research, uses secondary data and an artificial neural 

network analysis model. In this article, by studying 

the research conducted in the field of land-use 
changes, the main factors of these changes were 

extracted, and finally, the key factors of these 

changes were identified. 
The purpose of this research is to determine the 

crucial factors and their contribution to Tehran's 

unsustainable land-use change. The metropolitan area 
of Tehran has high urban growth and an increase in 

built-up areas so that the metropolis of Tehran has 

expanded without any comprehensive plan. The 

growth of the urban regions and the need for land for 
development in the metropolitan area of Tehran has 

led to the destruction of agricultural land, 

environmental pollution, threats to the ecology of the 
region, and significant environmental problems. In 

recent decades, this trend has continued. As a result, 

valuable agricultural areas, pastures, and lands have 
become urban areas and human settlements, and this 

has added to the environmental problems of the 

region. This study seeks to present a model by 

comparing various samples. Modeling provides a 
proper context for understanding the complexity of 

urban land-use change and the factors that lead to its 

unsustainability. A conceptual model is first 
presented by reviewing previous studies and 

theoretical principles. The quantitative indicators for 

these factors are then determined. In the next step, 

the factors affecting urban land-use change are 

modeled. The final section involves the analysis of 
influential factors and their comparison to other 

studies. 

2. THEORETICAL FRAMEWORK 

A review of previous studies in the field of land-

use change shows that researchers have considered 
different influential factors (Table 1) based on their 

theoretical approach and case study (Kaiser et al., 

1995; Felsenstein et al., 2007; Ettema et al., 2007; 
Haase et al., 2008; Loibl et al., 2007; Jie & Hong, 

2011; Braimoh & Onishi, 2007; Bello & 

Arowosegbe, 2014; Axinn & Ghimire, 2011; Cohen, 
2016; Dang et al., 2016). Some studies, such as 

Kaiser et al. (1995), have divided the influential 

factors into four phases: urban parts, spatial use, 

structure, and the environment. According to Harvey 
(2016), the size and the combination of the 

population, income level and distribution, 

technology, social organization, government policies, 
and urban development effectively affect urban land-

use change. Wu (1998) highlights factors such as 

distance from the city center, access to transportation, 
population potential, foreign investment, and 

employment. Ettema et al. (2007) divided the factors 

influential in land-use change into six groups, namely 

household/individual behavior, location decisions, 
work participation, location choices, daily activities, 

patterns of cooperation, firms/institutions, 

landowners, and developers. Braimoh and Onishi 
(2007) categorized the influential factors into seven 

groups, namely topography, distance cost, population 

factor, neighborhood unit indexes, spatial policies, 

distance from bodies of water, and income potential. 
Jie and Hong (2011) have categorized these factors 

into three stages of population growth, economic 

growth, and technological processes. Haase et al. 
(2008) have identified immigration, marriage rate, 

use of available lands, and block structure as 

effective factors Loibl et al. (2007) also stated that 
effective factors in the use changes of intraurban 

lands consist of pattern land-use change, distance 

from residential and industrial areas, access to main 

roads, family and population density, zoning 
regulations, protection of nature, and workplace 

density in habitation units. Bello and Arowosegbe 

(2014) highlight four general factors: management 
and estate policy and tenement, absorptive factors 

and petroleum availability, people and regional 

conditions, regulations, and power structure. Axinn 
and Ghimire (2011) highlight the three factors of 

land-use, population change criteria, and social 
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organization in land-use change. In Shen et al.'s study 

(2012), population, employment, housing, and 

transportation are the critical factors affecting land 
use in cities and suburbs. The combination of such 

factors creates various patterns of land use in urban 

regions. 
Many theorists believe that the earth is considered 

a national treasure. Therefore, the land and housing 

market is not a standard market, because it should not 
be adapted to demand. Since the added value of land 

is much higher and faster than other goods; therefore, 

the surplus value of land is the main factor in 

changing urban spaces (Bastié & Dézert, 1991). 
David Harvey, a radical geographer, believes that 

because the earth has different uses, exchanges, 

economics, and immortality, it has a particular utility. 
He expresses the theory of how to use urban lands, 

the microeconomic theory of urban lands (Harvey, 

1973). Harvey (2016) believes that because land and 
housing are scarce resources, it is essential to 

maximize efficiency in exploiting them. Therefore, 

special rules and regulations should be developed in 

the manner of optimal use of land. In other words, 
intervention in the land market is necessary to ensure 

public interests and appropriate land-use strategies in 

accordance with environmental and social strategies 
in urban plans (Ziari, 2002). Rapid urban growth and 

urbanization have created profitable opportunities in 

the housing and construction industry. With the 

importance of construction activities, land hoarding 
and production are the primary sources of huge 

profits. Especially with the rapid development of 

urbanization, the land becomes critical, and its 
hoarding in the market economy becomes the most 

profitable economic sector of society (Shakoei, 

2011). According to the recent case, the article's 

structure is based on the framework that factors such 

as rapid population growth, land exchange, economic 
benefits of land, land scarcity are the main factors of 

land-use change in the metropolitan area of Tehran. 

The type and method of intervention in different parts 
of the city follow various spatial attractions and 

economic equations. The pattern of interventions in 

other parts of the city will be different. 
Suburban lands: As these lands can be developed 

if they join the urban area, they are at the center of 

attention (Turner et al., 2007). 

Central areas: Commercial areas, due to their 
spatial attractiveness, are important and become the 

principal place of construction. Changing the use of 

urban centers to commercial services, etc., are 
examples of this problem (Mulligan et al., 1999). 

High-priced and high-quality urban lands: areas 

with natural or artificial landscapes and suitable 
infrastructure with high land prices. High-rise 

construction, unregulated construction, amd invasion 

of untamed lands is the result of this. 

Worn-out urban texture, low-cost areas, and 
suburban areas and informal settlements: These areas 

provide a good opportunity for stakeholders to invest, 

renovate, change land use (Marx & Kelling, 2019). 
The variety of factors identified by researchers 

indicates the type of theories in the field. Rudel 

(1989) divides these theories into two main groups of 

human ecology and political economy. He 
recommends that these theories be combined to reach 

an appropriate idea. Kaiser et al. (1995) also divided 

the theories of urban land-use change into six groups 
(Table 2). 

Table 1. Previous Studies on Factors Influencing the Change of Urban Land-use 

Researcher Effective Factor Study Area 

Zhang et al. 

(2011) 

Population growth and economic development increased foreign 

interactions 
China's major cities 

Jjumba and 

Dragićević 

(2012) 

Cultural, social, economic, access to services, urban infrastructure Chili wok-Canada 

Yang (2010) 
Population, governance (local government structure), politics (urban 

development), economic growth, technology, lifestyle 

Johannesburg (South 

Africa), Shanghai (China), 

Zurich (Switzerland) 

Nuissl et al. 

(2009) 
Economics, Population, Lifestyle, Usage Policy, planning Tools EU cities 

Oduwaye (2013) 
Social, cultural, economic, environmental, infrastructural, and 

institutional 
Lagos-Nigeria 

Kocabas and 

Dragicevic 

(2013) 

Rental prices of land and housing, property, distance from main roads and 

train stations and airports, distance from employment centers, population 

density, distance from green space, type of housing. 

Surrey-Canada 
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In the book ‘Social Justice and City’, Harvey 

(1973) classifies these theories into two groups of 

economic and spatial ones. The criterion for this 
classification is consuming and exchanging value. 

Consuming value is the foundation of classical 

studies in geography and sociology. Exchanging 
value is the foundation of economic studies in the 

field of urban land use. Harvey establishes the 

relationship between consumer value and transaction 
value as an opportunity to present the issue in the 

political economy. In each of the classifications, 

these three well-known researchers have identified 

the political economy as the best theory of 
explanation in urban land-use change (Kaiser et al., 

1995; Rudel, 1989; Harvey, 1973). 

Johnston's (1982) notion of the political economy 
suggests different concepts of the spatial structure of 

the city, its determinants, and change processes 

(Briassoulis, 2000). According to the political 

economy approach, social construction is the 

determinant of production and change in urban space 
(Harvey, 1982; Harvey, 1973). The processes of  

neo-liberalization also influence social construction. 

The ultimate goal of the neo-liberalization of cities is 
capital accumulation (Zieleniec, 2007). Capital 

accumulation changes urban construction to produce 

surplus value. In this regard, land-use patterns change 
to adapt to economic growth (Hamza & Zetter, 

2013). Based on the political economy approach, the 

political factor (government intervention in the urban 

context) and capital (economy, land, and housing 
market) have the most significant impact on urban 

land-use change. Studies have shown that other 

factors, such as social and physical ones, are also 
influential in land-use change (Table 3). 

Table 2. Classification of Urban Land-use Change Theories by Kaiser et al. (1995) 

Researchers Inclusions of Theories Theories 

Lynch (1981) Suggests operational dimensions for the evaluation of the spatial form of cities 
Theories of 

Good City 

Kaiser and Weiss (1970) 

Connections among landowners describe customers and Developers in the 

context of land progress from peasant to urban and express how rules affect 

selling and price. 

Theories of 

Land Market 

Burgess (1925), Hoyt 

(1939), Harris and Ullman 

(1945) 

Explains urban development based on economic contention of the urban area 

influenced by the market. 

Theories of 

Human 

Ecology 

Harvey (1982) Explains urban development in a way Capitalists exploited workers. 
Marxist 

Theories 

Rudel (1989), Harvey 

(1982) 

Describes urban development in the form of cultural attempts according to the 

organization of urban area to respond to social needs which has utility in both 

house and trade context and gainers of deals and tenements context. 

Political 

Economy 

Theories 

Holling and Goldberg 

(1971) 

Describes the phases of balance in the natural environment and threats in these 

situations 

Ecologic 

Theories 

 

 

Fig 1. The Conceptual Model 



Factors Influencing Unsustainable Intraurban Land-Use Change 

 

5 

 

3. METHODOLOGY 

Secondary data, including statistical data from 

organizations, have been used to conduct the 
research. Secondary data, also referred to as past 

documents, were used to collect research data. 

These documents include scientific research on 
land-use change. In order to be more accurate in 

gathering information before studying the research, 

a checklist was prepared, which was used to collect 

more precise and comprehensive information. The 
content and items of this checklist are based on 

interviews with several professors specializing in 

urban studies; therefore, the tool has content validity 
and the required reliability. The statistical 

population of this research includes researchers that 

have been in the field of land-use change. Due to 

the small number of community members, sampling 
was not performed. After identifying the relevant 

studies, the parts of land-use change factors in the 

fourth and fifth were investigated, and the parts of 

the checklist were completed based on these 

chapters. According to the conceptual model, five 

adequate dimensions were involved in land-use 
change, namely the social factor (4 indexes), the 

economic factor (3 indexes), the political factor  

(3 indexes), the housing and land market factor  
(4 indexes), and the physical factor (3 indexes)  

(Table 3). The artificial neural network procedure 

was employed for the statistical analysis of research 
findings. The operational definitions of research 

variables are listed in Table 4. 

Our research involves 22 districts and 134 areas 

of Tehran megalopolis. According to the General 
Census of Population and Houses in 2016, the 

population of Tehran is 8693706 persons. The rate 

of land-use change is different in Tehran. Land-use 
change data includes changes such as residential to 

commercial, green spaces, gardens and open spaces 

to built-up land, and land for public benefit to the 
use of land for private purposes. Figure 2 shows the 

amount of land-use change in five classes. 

Table 3. Effective Indexes and Factors in Urban Land-use Change 

References Indexes Factors 

Turner et al. (1995), Wu (1998), Verburg and Veldkamp (2001), Geist 

and Lambin (2002), Lambin and Geist (2003), Shen et al. (2009), 

Thapa and Murayama (2010), Harvey (2016) 

Population growth rate, family 

density in a residential unit, 

ownership percentage, population 

density 

Social 

Harvey (1973),Turner et al. (1995), Verburg and Veldkamp (2001), 

Geist and Lambin (2002), Harvey (2007), Shen et al. (2009), Thapa 

and Murayama (2010), Zheng et al. (2012), Harvey (2016) 

Employment rate, number of banks 

and financial institutions, number of 

economic and trade center 

Economic 

Harvey (1973), Philip (1993), Hersperger and Bürgi (2007), Harvey 

(2007), Felsenstein et al. (2007), Braimoh and Onishi (2007), Ettema 

et al. (2007), Loibl et al. (2007), Thapa and Murayama (2010), Jie and 

Hong (2011),van Delden et al. (2011), Bieling et al. (2013) 

Land price, rent rate housing, 

number of real estates, \share of 

housing and land market 

Housing 

and Land 

Market 

Felsenstein et al. (2007), Loibl et al. (2007), Haase et al. (2008), 

Braimoh and Onishi (2007), Zondag and Borsboom (2009), Qian 

(2010), Jie and Hong (2011) 

Amount of renewal and 

reconstruction, accessibility to 
public transportation, infrastructure 

conditions 

Political 

Kaiser et al. (1995), Felsenstein et al. (2007), Braimoh and Onishi 

(2007), Qian (2010), Axinn and Ghimire (2011), Zheng et al. (2012) 

Area of gardens and infill lands, 

space occupation coefficient, 

number of high-rise buildings 

Physical 

Table 4. Operational Definitions of Research Variables 

Operational Definitions Indexes Factors 

The population growth rate during 2016 to 2017 Population growth rate 

Social 

Average of the number of families divided to the number of 

residential units 
Family density in the residential unit 

Percentage of people who have ownership Ownership percentage 

The ratio of population to area/person in km2(2016) Population density 

Number of banks and financial institutions 

Employment rate 

Economic 

Number of banks and financial 

institutions 

Number of economic and trade units 
Number of financial and business 

center 
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Operational Definitions Indexes Factors 

The average price of one-meter land Land price 

House and land 

market 

Average price rent of building unit (75 m) Rent rate of housing 

Number of active real estates Number of real estates 

Share of the districts from all land and housing markets in the 

city 
Share of housing and land market 

Amount of renewal and reconstruction accomplished by the 

municipality 

Amount of renewal and 

reconstruction 

political 
Average of the total distance from BRT and Metrostations 

Accessibility   to public 

transportation 

Condition of urban infrastructures Urban Infrastructure conditions 

Ratio infill lands and garden use Area of gardens and infill uses 

physical 
Average of total construction in the region to free spaces in 

block level 
Space occupation coefficient 

The ratio of High-rise to total buildings Number of High-rise building 

 

Fig 2. The Intensity of Unsustainable Land-use Change 

 

4. ANALYSIS 

4.1. Artificial Neural Network for Modeling Land-use 

Change 

Different methods are available to researchers in 
order to explain the factors affecting urban land-use 

change. The linear multivariable regression method 

is traditionally used to describe the causal relation. 

However, artificial neural networks are more 
suitable for modeling land-use change because they 

can detect non-parametric and nonlinear trends, 

complex nonlinear relationships, and hidden layers 
between dependent and independent variables 

(Cross et al., 1995; Pijanowski et al., 2002; Ray & 

Pijanowski, 2010). 
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Artificial neural network models have the same 

overall structure despite their diversity (Mehrotra  

et al., 1997). An artificial neural network usually 
consists of three layers: 1) the input layer, 2) the 

hidden layer, and 3) the output layer (Priddy & 

Keller, 2005). The input layer consists of units 
whose number equals that of the explanatory 

variables of the model. Hidden and output layers 

include data processing units. The output layer units 
are identical to the dependent variables in the 

regression model. However, the only method for 

determining the number of hidden layers is trial and 

error. 

4.2. Determining the Contribution of Use Changes in 
Urban Land Using the Artificial Neural Network 

Procedure 

The artificial neural network model implemented 

in this study consists of one dependent variable 
(urban land-use change) and 17 independent 

variables (Table 2). The model proposes six hidden 

layers for analysis. The case processing summary 

shows 92 areas in the training sample and 42 
regions in the testing group (Table 5). 

Table 6 displays information on the neural 

network. The information table is helpful in 
ensuring the accuracy of the classification by the 

network. There are 17 units in the input layer. The 

units have been rescaled through the standardization 
method. The hyperbolic tangent activation function 

is used for the hidden layer. The identity function is 

the activation method for accessing the output layer. 

The function error is calculated using the sum of 
squares. 

The extent of explaining the variance of the 

dependent variable (intensity of land-use land-use 

change) is the criterion for ranking the measures. 
This amount is also the basis for the sensitivity 

analysis of the artificial neural network (Table 7). 

The number of banks and financial institutions, 
housing rental rates, the amount of renewal and 

reconstruction, infrastructure status, areas of 

gardens, infill uses, and land prices have the highest 
explanation of the dependent variable. The artificial 

neural network proposes two levels of error groups: 

1) Sum of Squares Error, and 2) Relative Error. 

The amount of relative errors, which have been 
kept entirely separate in training and testing 

samples, is constant. This means that there is no 

additional training in the model and that future 
errors reported by the network will be close to the 

errors reported in this table. The sum of square error 

and the relative error in the training and testing 
group is less than 0.05, which is a statistically 

acceptable error (Table 8). 

The presented diagram is of the biform type and 

displays importance on a scale from 0 to 1 in a 
normalized form. This amount has been presented in 

Diagram 1. According to the analysis of this 

diagram, land-use changes are generally influenced 
by six indexes (the number of banks and financial 

institutions, average rental rates, the amount of 

renewal and reconstruction, infrastructure status, the 

number of gardens, infill uses, and land prices). The 
factors have noticeable effects on the prediction of 

land-use change. 

 
 

Table 5. Case Processing Summary 

 N Percent 

Sample 
Training 92 68.65% 

Testing 42 31.35% 

Valid 134 100.0% 

Excluded 0  

Total 134  

Table 6. Network Information 

 
Number of Units 17 

Rescaling Method for Covariates Standardized 

Hidden Layer(s) 

Number of Hidden Layers 1 

Number of Units in Hidden Layer 1a 6 

Activation Function Hyperbolic tangent 

Output Layer 

Dependent Variables 1 Land-use change 

Number of Units 1 

Rescaling Method for Scale Dependents Standardized 

Activation Function Identity 

Error Function Sum of Squares 

a. Excluding the bias unit 
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Table 7. The Importance of Independent Variables affecting Urban Land-use Changes 

Measures Importance Normalized Importance Rank 

Number of banks and financial institutions 0.107 100% 1 

Rent rate of housing 0.106 98.40% 2 

Amount of renewal and reconstruction 0.103 95.60% 3 

Infrastructure status 0.93 86.90% 4 

Area of gardens and infill uses 0.89 82.70% 5 

Land prices 0.81 75.60% 6 

Share of housing and land market 0.59 54.70% 7 

Population growth rate 0.56 52.20% 8 

Number of economic and commercial centers 0.52 48.60% 9 

The occupancy rate of space 0.44 41.40% 10 

Number of high-rise buildings 0.42 39.20% 11 

Access to public transportation 0.43 32.10% 12 

Employment rate 0.33 31.20% 13 

Population density 0.31 29.30% 14 

Number of real estates 0.24 22.70% 15 

Household density in residential unit 0.023 21.10% 16 

Ownership percentage 0.022 20.80% 17 

Table 8. Model Summary 

Training 

Sum of Squares Error 0.011 

Relative Error 0.001 

Stopping Rule Used 1 consecutive step(s) with no decrease in errora 

Testing 
Sum of Squares Error 0.030 

Relative Error 0.009 

Dependent Variable: Urban Land-use change 

 

Diagram 1. The Importance and Importance of Normalized Measurements on Urban Land-use Change 

 

5. CONCLUSION  

In Tehran, land-use change is intended to achieve 

financial gain. It does not consider the interests of the 
majority of citizens, and it damages the urban 

environment. The adverse effects resulting from 

land-use change have led to urban unsustainability. In 
order to achieve sustainable urban development, 

planning and management are of prime importance in 

the field of land-use change. Such planning and 
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management require the identification and analysis of 

factors influencing land-use change. The authors 

employed meta-heuristic regression methods 
(artificial neural network analysis) to explain such 

factors. The results of the sensitivity analysis of the 

neural network indicate that indexes related to the 
land and housing market as well as economic and 

political factors play a crucial role in land-use 

change. A boom in the land and housing market has 
increased the intensity of land-use changes. These 

changes aimed at achieving more profit and returning 

capital. This relationship is interactive. Land-use 

change also leads to a boom in land and housing 
markets. Economic dynamics have also increased the 

intensity of urban land-use change. When urban 

space impedes economic growth, the economic factor 
changes the use of urban space to achieve more 

significant profit. Ultimately, the economic factor 

will lead to a change in urban land use. Other studies, 
including Jauhiainen (2006) and Witt and Nemnich 

(2011), confirm the role of the land market and 

housing and economic factors in land-use change. 

The political factor is also identified through 
intervention in the urban context. This intervention 

aimed at removing the barriers of capital. 

Interventions in the urban context by the government 
lead to changes in the type and intensity of urban 

land-use and urban land-use change. Studies such as 

Howard (1960), Dhananka (2016), and Gennaio 

(2008), also show the role of government 
involvement in the urban context in land-use change. 

In addition, the physical factor is also effective in 

changing land use. The physical factor is shown with 
the existing land-use pattern. Finding a use for infill 

lands is economically beneficial. As a result, higher 

infill land always leads to higher rates of land-use 
change. In addition, the floating rate of commercial 

use in urban master plans and infill land-use has 

created an excellent opportunity to change to 

commercial use. The use of garden land creates 
public and environmental benefits for citizens. 

However, the maintenance costs for such lands are 

high in cities. This has led to a higher tendency 
among garden owners to change the use of the garden 

to commercially viable uses. In general, the land and 

housing market, economic factors, physical factors, 
and social factors exert the most significant impact 

on land-use change, respectively. Considering the 

role of political and economic factors that have 

played the most role in the process of land-use 
change in the metropolis of Tehran, it is suggested 

that city managers slow down the process of these 

changes by making policies in the field of proper and 
efficient management and creating robust monitoring 

devices. In the economic field, the lack of stable 

sources of income in municipalities and the lack of 

solid executive guarantee factors in urban planning 

laws and regulations are related. Accordingly, the 
management and planning of urban land-use change 

must take the various aspects of the urban political 

economy into account. 

REFERENCES 

Axinn, W. G., & Ghimire, D. J. (2011). Social 

organization, population, and land-use. American 

journal of sociology, 117(1), 209-258. 

Banzhaf, E., Kabisch, S., Knapp, S., Rink, D., Wolff, M., 

& Kindler, A. (2017). Integrated research on land-use 

changes in the face of urban transformations–an 

analytic framework for further studies. Land-use 

Policy, 60, 403-407. 

Barlowe, R. (1978). Land resource economics: The 

economics of real estate. 

Bastié, J., & Dézert, B. (1991). La ville. Masson. 

Bello, I., & Arowosegbe, O. (2014). Factors affecting 

land-use change on property values in Nigeria. Journal 

of research in economics and international finance 

(JREIF), 3(4), 79-82.  

Bieling, C., Plieninger, T., & Schaich, H. (2013). Patterns 

and causes of land change: empirical results and 

conceptual considerations derived from a case study in 

the Swabian Alb, Germany. Land-use Policy, 35,  

192-203.  

Bodzin, A. M., & Cirucci, L. (2009). Integrating geospatial 

technologies to examine urban land-use change: A 

design partnership. Journal of Geography, 108(4-5), 

186-197.  

Braimoh, A. K., & Onishi, T. (2007). Spatial determinants 

of urban land-use change in Lagos, Nigeria. Land-use 

Policy, 24(2), 502-515.  

Briassoulis, H. (2000). Analysis of Land-use Change: 

Theoretical and Modeling Approaches.  

Burgess, E. W. (1925). The Growth of the City: An 

Introduction to a Research Project. The Urban 

Sociology Reader, 45-60.  

Caldas, M. M., Simmons, C., Walker, R., Perz, S., Aldrich, 

S., Pereira, R., Leite, F., & Arima, E. (2010). 

Settlement formation and land cover and land-use 

change: a case study in the Brazilian Amazon. Journal 

of Latin American Geography, 125-144.  

Carver, S. J. (1991). Integrating multi-criteria evaluation 

with geographical information systems. International 

Journal of Geographical Information System, 5(3), 

321-339.  

Cohen, D. A. (2016). The rationed city: The politics of 

water, housing, and land-use in drought-parched São 

Paulo. Public Culture, 28(2 (79)), 261-289.  

Cross, S. S., Harrison, R. F., & Kennedy, R. L. (1995). 

Introduction to neural networks. The Lancet, 

346(8982), 1075-1079.  



K. Borhani, A. Doorudinia, Sh. Charkhan 

10 

Dang, A. W., Tu, P. Q., & Burke, A. (2016). Conversion 

of land-use in Vietnam through a political economy 

lens. VNU Journal of Social Sciences and Humanities, 

2(2).  

Deng, Y., & Srinivasan, S. (2016). Urban land-use change 

and regional access: A case study in Beijing, China. 

Habitat international, 51, 103-113.  

Dhananka, S. R. (2016). The production of space and 

governmentality in the urban poor’s claim over land 

and housing. South Asia Multidisciplinary Academic 

Journal(14).  

Estoque, R. C., & Murayama, Y. (2015). Intensity and 

spatial pattern of urban land changes in the megacities 

of Southeast Asia. Land-use Policy, 48, 213-222.  

Ettema, D., de Jong, K., Timmermans, H., & Bakema, A. 

(2007). PUMA: multi-agent modelling of urban 

systems. In Modelling land-use change (pp. 237-258). 

Springer.  

Felsenstein, D., Ashbel, E., & Ben-Nun, A. (2007). 

Microsimulation of metropolitan employment 

deconcentration: Application of the UrbanSim model 

in the Tel Aviv region. Modelling Land-Use Change 

Progress and Applications. The GeoJournal Library.  

Foldvary, F. E., & Minola, L. A. (2017). The taxation of 

land value as the means towards optimal urban 

development and the extirpation of excessive economic 

inequality. Land-use Policy, 69, 331-337.  

Gaur, A., Eichenbaum, M. K., & Simonovic, S. P. (2018). 

Analysis and modelling of surface Urban Heat Island 

in 20 Canadian cities under climate and land-cover 

change. Journal of environmental management, 206, 

145-157.  

Geist, H. J., & Lambin, E. F. (2002). Proximate Causes 
and Underlying Driving Forces of Tropical 

DeforestationTropical forests are disappearing as the 

result of many pressures, both local and regional, 

acting in various combinations in different 

geographical locations. BioScience, 52(2), 143-150.  

Gennaio, M.-P. (2008). Political driving forces of urban 
change in the region Agglomeration Obersee ETH 

Zurich].  

Haase, D., Seppelt, R., & Haase, A. (2008). Land-use 

impacts of demographic change–lessons from eastern 

German urban regions. In Use of landscape sciences 
for the assessment of environmental security (pp. 329-

344). Springer.  

Hall, P., & Pfeiffer, U. (2000). Urban feature global 

agenda for twenty-first century cities. London, 

Earthscan.  

Hamza, M., & Zetter, R. (2013). Market Economy and 

Urban Change: Impacts in the Developing World. 

Earthscan. 

Harris, C. D., & Ullman, E. L. (1945). The nature of cities. 

The Annals of the American Academy of Political and 

Social Science, 242(1), 7-17.  

Harvey, D. (1973). Social justice and the city (Vol. 1). 

University of Georgia Press.  

Harvey, D. (1982). Te Limits to Capital. Basil Blackwell.  

Harvey, D. (2007). Neoliberalism and the City. Studies in 

Social Justice, 1(1), 2-13.  

Harvey, J. (2016). Urban land economics. Macmillan 

International Higher Education.  

Hersperger, A., & Bürgi, M. (2007). Driving forces of 

landscape change in the urbanizing Limmat valley, 

Switzerland. In Modelling land-use change (pp. 45-60). 

Springer.  

Holling, C. S., & Goldberg, M. A. (1971). Ecology and 
planning. Journal of the American Institute of Planners, 

37(4), 221-230.  

Howard, J. T. (1960). The role of the federal government 

in urban land-use planning. Fordham L. Rev., 29, 657.  

Hoyt, H. (1939). The structure and growth of residential 

neighborhoods in American cities. US Government 

Printing Office.  

Jauhiainen, J. S. (2006). Urbanisation, capital and land-use 

in cities. Place and Location. Studies in Environmental 

Aesthetics and Semiotics V, 179-193.  

Jie, G., & Hong, F. (2011). Structure of Land-use Change 
and Its Affecting Factors: Based on Hubei Province. 

Energy Procedia, 5, 2617-2622.  

Jjumba, A., & Dragićević, S. (2012). High resolution 

urban land-use change modeling: Agent iCity 

approach. Applied Spatial Analysis and Policy, 5(4), 

291-315. 

Johnston, R. J. 1982. “Urban Geography: City Structures.” 

In Internal Structure of the City: Readings on Urban 

Form, Growth and Policy. 2nd edition, eds. L.S. 

Bourne, 80-89. Oxford: Oxford University Press. 

Kaiser, E. J., Godschalk, D. R., & Chapin, F. S. (1995). 

Urban land-use planning (Vol. 4). University of Illinois 

press Urbana. 

Kaiser, E. J., & Weiss, S. F. (1970). Public policy and the 

residential development process. Journal of the 

American Institute of Planners, 36(1), 30-37.  

Klosterman, R. E. (2015). Urban planning: Methods and 

technologies.  

Kocabas, V., & Dragicevic, S. (2013). Bayesian networks 

and agent-based modeling approach for urban land-use 

and population density change: a BNAS model. Journal 

of geographical systems, 15(4), 403-426.  

Lambin, E. F., & Geist, H. J. (2003). The land managers 

who have lost control of their land-use: Implications 

for sustainability. Tropical Ecology, 44(1), 15-24.  

Li, B. (2004). Urban social exclusion in transitional China. 

LSE STICERD Research Paper No. CASE082.  

Liu, Y., Luo, T., Liu, Z., Kong, X., Li, J., & Tan, R. 

(2015). A comparative analysis of urban and rural 
construction land-use change and driving forces: 

Implications for urban–rural coordination development 

in Wuhan, Central China. Habitat international, 47, 

113-125.  

Loibl, W., Tötzer, T., Köstl, M., & Steinnocher, K. (2007). 

Simulation of polycentric urban growth dynamics 



Factors Influencing Unsustainable Intraurban Land-Use Change 

 

11 

 

through agents. In Modelling land-use change  

(pp. 219-236). Springer.  

Lynch, K. (1981). Good city form. MIT press.  

Marx, C., & Kelling, E. (2019). Knowing urban 

informalities. Urban Studies, 56(3), 494-509.  

McDonald, J. F. (1984). Changing patterns of land-use in a 

decentralizing metropolis. Papers of the Regional 

Science Association,  

Mehrotra, K., Mohan, C. K., & Ranka, S. (1997). Elements 

of artificial neural networks. MIT press.  

Mulligan, G. F., Vias, A. C., & Glavac, S. M. (1999). 

Initial diagnostics of a regional adjustment model. 

Environment and Planning a, 31(5), 855-876.  

Musakwa, W., & Van Niekerk, A. (2013). Implications of 

land-use change for the sustainability of urban areas: A 

case study of Stellenbosch, South Africa. Cities, 32, 

143-156.  

Nastran, M., Kobal, M., & Eler, K. (2019). Urban heat 

islands in relation to green land-use in European cities. 

Urban Forestry & Urban Greening, 37, 33-41.  

Newman, G., Lee, J., & Berke, P. (2016). Using the land 
transformation model to forecast vacant land. Journal 

of Land-use Science, 11(4), 450-475.  

Nuissl, H., Haase, D., Lanzendorf, M., & Wittmer, H. 

(2009). Environmental impact assessment of urban 

land-use transitions—A context-sensitive approach. 

Land-use Policy, 26(2), 414-424.  

Nwokoro, I., & Dekolo, S. (2012). Land-use change and 

environmental sustainability: The case of Lagos 

Metropolis. The sustainable city VII: Urban 

regeneration and sustainability, 1, 157-167.  

O'Sullivan, D. (2009). Changing neighborhoods—

neighborhoods changing: a framework for spatially 

explicit agent-based models of social systems. 

Sociological Methods & Research, 37(4), 498-530.  

Oduwaye, L. (2013). Urban planning implications of 

changing land-use structure of metropolitan Lagos, 

Nigeria. Proceedings of the Real Corp Tagungsband 

Planning Times.  

Pacione, M. (2009). Urban geography: A global 

perspective. Routledge.  

Philip, K. (1993). Land and the city: patterns and 

processes of urban change. First Published, Chapman 

and Hill Inc, London.  

Pijanowski, B. C., Brown, D. G., Shellito, B. A., & Manik, 

G. A. (2002). Using neural networks and GIS to 

forecast land-use changes: a land transformation 

model. Computers, environment and urban systems, 

26(6), 553-575.  

Priddy, K. L., & Keller, P. E. (2005). Artificial neural 

networks: an introduction (Vol. 68). SPIE press.  

Qian, Z. (2010). Without zoning: Urban development and 

land-use controls in Houston. Cities, 27(1), 31-41.  

Raharjo, Y. J. (2005). Physical Structure and Pattern of 

Land-use Changes from Residential into Commercial: 

Analyses of Mampang Prapatan, Jakarta, Indonesia. 

Master’s Program on Urban Management and 

Development, Institute of Housing and Development 

Studies, Rotterdam, The Netherlands and Housing 

Development Management, Lund University, Sweden.  

Ray, D. K., & Pijanowski, B. C. (2010). A backcast land-

use change model to generate past land-use maps: 

application and validation at the Muskegon River 

watershed of Michigan, USA. Journal of Land-use 

Science, 5(1), 1-29.  

Rudel, T. K. (1989). Situations and strategies in American 

land-use planning. Cambridge University Press.  

Shakoei, H. (2011). New perspectives in urban geography. 

Tehran: SAMT press.[In Persian].  

Shao, J.-a., Huang, X.-q., Qu, M., Wei, C.-f., & Xie, D.-t. 

(2005). Land-use change and its socio-economic 

driving forces under stress of project in old reservoir 

area. Chinese Geographical Science, 15(4), 315-324.  

Shen, L., Peng, Y., Zhang, X., & Wu, Y. (2012). An 

alternative model for evaluating sustainable 

urbanization. Cities, 29(1), 32-39.  

Shen, Q., Chen, Q., Tang, B.-s., Yeung, S., Hu, Y., & 
Cheung, G. (2009). A system dynamics model for the 

sustainable land-use planning and development. 

Habitat international, 33(1), 15-25.  

Shi, Y., Katzschner, L., & Ng, E. (2018). Modelling the 

fine-scale spatiotemporal pattern of urban heat island 

effect using land-use regression approach in a 
megacity. Science of the Total Environment, 618, 891-

904.  

Stevens, D., & Dragićević, S. (2007). A GIS-based 

irregular cellular automata model of land-use change. 

Environment and Planning B: Planning and design, 

34(4), 708-724.  

Thapa, R. B., & Murayama, Y. (2010). Drivers of urban 

growth in the Kathmandu valley, Nepal: Examining the 

efficacy of the analytic hierarchy process. Applied 

Geography, 30(1), 70-83.  

Turner, B. L., Lambin, E. F., & Reenberg, A. (2007). The 

emergence of land change science for global 

environmental change and sustainability. Proceedings 

of the National Academy of Sciences, 104(52), 20666-

20671.  

Turner, B. L., Skole, D., Sanderson, S., Fischer, G., 

Fresco, L., & Leemans, R. (1995). Land-use and land-

cover change: science/research plan. [No source 

information available].  

van Delden, H., McDonald, G., Shi, Y.-e., Hurkens, J., van 

Vliet, J., & van den Belt, M. (2011). Integrating socio-

economic and land-use models to support urban and 

regional planning. Proceedings of the 14th AGILE 

conference,  

Verburg, P. H., & Veldkamp, A. (2001). The role of 

spatially explicit models in land-use change research: a 

case study for cropping patterns in China. Agriculture, 

ecosystems & environment, 85(1-3), 177-190.  

Voogd, J. H. (1982). Multicriteria evaluation for urban and 

regional planning.  



K. Borhani, A. Doorudinia, Sh. Charkhan 

12 

Wilder, M. G. (1985). Site and situation determinants of 

land-use change: An empirical example. Economic 

Geography, 61(4), 332-344.  

Witt, S. L., & Nemnich, C. (2011). The role of the state in 

Idaho Land-use Planning.  

Wu, F. (1998). An empirical model of intrametropolitan 

land-use changes in a Chinese city. Environment and 

Planning B: Planning and design, 25(2), 245-263.  

Xiong, Y., & Zhang, J. (2016). Effects of land-use and 

transport on young adults’ quality of life. Travel 

behaviour and society, 5, 37-47.  

Yang, Y. (2010). Sustainable urban transformation driving 

forces, indicators and processes ETH Zurich].  

Yenneti, K., Day, R., & Golubchikov, O. (2016). Spatial 

justice and the land politics of renewables: 

Dispossessing vulnerable communities through solar 

energy mega-projects. Geoforum, 76, 90-99.  

Zhang, X., Wu, Y., & Shen, L. (2011). An evaluation 

framework for the sustainability of urban land-use: A 

study of capital cities and municipalities in China. 

Habitat international, 35(1), 141-149.  

Zhao, Y., Cui, B., & Murayama, Y. (2011). Characteristics 

of neighborhood interaction in urban land-use changes: 
A comparative study between three metropolitan areas 

of Japan. Journal of Geographical Sciences, 21(1), 65-

78.  

Zheng, X.-Q., Zhao, L., Xiang, W.-N., Li, N., Lv, L.-N., & 

Yang, X. (2012). A coupled model for simulating 

spatio-temporal dynamics of land-use change: A case 
study in Changqing, Jinan, China. Landscape and 

Urban Planning, 106(1), 51-61.  

Ziari, K. (2002). Urban land-use planning. Yazd 

University Publication, Yazd (in Persian).  

Zieleniec, A. J. (2007). Space and social theory. Sage 

Publications.  

Zondag, B., & Borsboom, J. (2009). Driving forces of 

land-use change. 49th ERSA conference August, Lodz, 

Poland. 

 
 
 
 
 

AUTHOR (S) BIOSKETCHES 

 

K. Borhani., Faculty of Humanities, Tarbiat Modares University, Tehran, Iran 

Email: kazem.borhani@modares.ac.ir 

 

A. Doorudinia., Faculty of Humanities, Tarbiat Modares University, Tehran, Iran 

Email: a.doorudinia@modares.ac.ir 

 

SH. Charkhan., Department of Human Geography, Faculty of Geography, University of Tehran, Tehran, Iran 

Email: shahramcharkhan@ut.ac.ir 

 
 

 

 

 

COPYRIGHTS 

 

Copyright for this article is retained by the author(s), with publication rights granted to the journal. 

This is an open-access article distributed under the terms and conditions of the Creative Commons Attribution License 

(http://creativecommons.org/licenses/by/4.0/). 

 

 

 

HOW TO CITE THIS ARTICLE 

 

Borhani, K., Doorudinia, K., Charkhan, SH. (2022). Factors influencing Unsustainable 

Intraurban Land-Use Change: Case of Tehran City. Int. J. Architect. Eng. Urban Plan, 32(2): 

1-12, https://doi.org/10.22068/ijaup.630 

 

 

URL: http://ijaup.iust.ac.ir  

 

mailto:kazem.borhani@modares.ac.ir
mailto:a.doorudinia@modares.ac.ir
mailto:Shahramcharkhan@ut.ac.ir

