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Abstract
Following the creation of  economic, social and environmental issues in metropolises, strategies 
aimed to build new cities to decentralize, attract the overflow of  crowed population and reduce 
its activity, in order to enhance the quality of  life and to organize the population and activity in 
urban areas. In the present study, the role of  spatial planning for new towns in the metropolitan 
suburbs of  Mashhad or in other words, the role of  these new towns on the space balance, creat-
ing the employment and self-sufficiency and to absorb some part of  Mashhad’s population has 
been studied. In this regard, in addition to the library studies and comparisons of  existing status 
with the predicted targets for studying new cities, two series of  questions regarding the condi-
tion of  every new town, as well as analysis network process (ANP) were used to assess their 
success and to rank them. Results showed that the infrastructure’s indicator plays the greatest 
role in the success or failure of  these cities in achieving their goals, so if  the government does 
not provide the platform and infrastructure, new towns policy does not help resolve the crisis 
of  metropolitans. After infrastructure, employment, attraction of  people and accessibility have 
almost equally important and are in secondary importance. Eventually, our results revealed that 
Gulbahar has been more successful than Binalud, According to the results of  the present study, 
the coordinated and proper management at national and regional levels, especially in the Mash-
had conurbation, creation of  employment opportunities, improving the identify and the quality 
of  new towns and provide appropriate services is necessary and  essential to citizens.
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Introduction
The formation of  new cities in the world has a 
long history. If  the history of  the formation of 
new cities is followed a little deeper and more 
realistic, we must see major cities, Babylonian, 
Assyrian, Persian or Greek mentioned earlier 
in our ancient civilizations. Later, during the 
Middle Ages, many cities in Europe were built 
by religious groups and Kings. Construction 
history of  communities and planned complex-
es, which are now called “new towns” dates 
back to  the late nineteenth century and early 
twentieth century. Idea of  these cities were 
mainly developed by theorist Ebenezer How-
ard, who first introduced design of  garden cit-
ies for the metropolis of  London; and it was 
after this theory that the different designs of 
new cities around the world and with different 
goals attracted attention of  of  planners and 
architects and it was during the social and in-
tellectual developments of  the twentieth cen-
tury that the theory of  satellite towns, suburbs, 
neighborhood and new towns were formed 
(Ziari, 1997: 34). Lack of  Spatial Planning 
in the country has caused the distribution of 
population and economic activity not be com-
prehensive and directed national program. In 
Iran’s urban system, the development of  big 
cities such as Tehran, Mashhad and focus on 
their activities have caused to attract more peo-
ple from all over the country to the cities. This 
problems has caused problems such as lack of 
housing, lack of  infrastructure, environmental 
pollution and social problems of  cities. One of 
the main strategies to deal with these problems 
is the construction of  new towns in the sphere 
of  influence of  the cities. Construction of  new 
towns policy aim to implement the decentral-
ization policy, attract an overflow crowd of  big 
cities, create employment and avoid marginal-
ization, create ecological balance of  the region 
and its growth and balanced development of 
the region. Over the decades the construction 
of  new towns, it is suggested that manner of 
communication and interaction with new cit-
ies and urban metropolis has turned them into 

dormitory towns which only needs to resettle 
the inhabitants of  large cities and are respon-
sible for the employment issue in large cities.
1- Theoretical foundations 
1-1- Land use and new towns
- Concepts related to spatial planning 
In academic and political literature, the term 
spatial planning or land use, has different def-
inition to dates. Basically, land use relates to 
the issue of  coordination or integration of  the 
spatial dimension of  sectoral policies based on 
a territorial strategy. Among sectoral policies, 
land use identified tensions and conflict in a 
more complex way than a simple land use set-
ting (Cullingworth and Nadin, 2006: 91). Other 
definitions of  land use planning include those 
mentioned in Europe spatial planning book 
in which spatial planning is viewed as a very 
inclusive method used by the public sector to 
influence the future distribution of  activities in 
space. In the UK, government defined spatial 
planning beyond the traditional land use plan-
ning to integrate policies for development and 
land use along with other policies and plans 
affecting nature and function of  spaces. This 
includes policies that can be effective on land 
use but may not be only or mostly transmit-
ted through the granting or refusal of  planning 
permission and may be done by other means 
(United Kingdom Office of  the Prime Min-
ister, 2005). In Slovenia, land use planning is 
defined in the spatial planning 2002 as an in-
terdisciplinary activity to include land use plan-
ning, determining the conditions necessary for 
the development and deployment of  activi-
ties, identifying required measures to improve 
the physical structures and setting conditions 
necessary for the deployment and construc-
tion of  the physical structure (Allmendinger 
& Haughton, 2010: 804). In Iran, in the ba-
sic studies of  land use planning, the concept 
is defined as follows; land use is regulating 
the relationship between man, space and hu-
man activities in space for rational exploitation 
of  all human resources and space in order to 
improve the physical and spiritual status of 
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society based on religious values, according 
to cultural background and with the tools, 
knowledge and experience over time. By this 
definition, land use planning is associated with 
comprehensive, spatial, qualitative, long-term 
objective and executive attitude. This attitude 
can lead sometimes to “policies”, and some-
times to “codified programs” of  land use plan-
ning depending, scope of  applicability, level of 
knowledge of  the issues, the accuracy and spa-
tial and temporal scope (PBO, 1985: 12).
- New towns and decentralization of  ur-
ban areas
Only after the beginning of  the twentieth cen-
tury, this concept become focus of  attention 
in a comprehensive and integrated manner and 
Howard addressed combination of  previous 
ideal elements in integrated manner, and after 
that, the principles of  planning of  new towns 
were taken into account (Howard, 1946: 50).
Planning and establishment of  new towns is 
one of  the oldest practices in human settle-
ments and has been focus of  attention since 
the Egyptians, the ancient Persians, Greeks, 
Romans, medieval and Renaissance and for 
military and economic purposes, and for trans-
port, beliefs, natural resources, the creation of 
new capital, reduction of  urban and regional 
development (Shekar, 2004: 93-94).
What is more considered in planning of  cit-
ies is regulation of  urban communication net-
work, its zoning based on the criteria of  urban 
development and urbanism and extension of 
the organic relationship between the city and 
other villages in the region that is to lead to or-
ganizing of  communication, coordinated and 
balanced distribution of  human settlements 
and activity centers (Farid, 2003).
The development of  new towns aims to cre-
ate town centers within a distance from the 
main city that can also benefit from the top-
level facilities and services in big cities. Ac-
cordingly, the large cities are accepted as the 
main center of  activity and attempt is made for 
physical expansion and population density to 
be controlled and thus provide a good model 

for residential centers (a group of  Consulting 
Engineers, 1992: 11-9). In terms of  urban de-
velopment policies, new cities receiving over-
flow are constructed for improvement and 
organizing metropolitan areas through de-
centralizationand distribution of  population 
around them (Goany, 1976: 80). New satel-
lite cities construction formal theory was first 
proposed by Leonardo da Vinci to avoid the 
problems of  overpopulation for the city of 
Milan (Mozayyeni, 1994: 260). Ward and Hll 
proposed in urban development strategies in 
the new millennium the new towns as a so-
lution in the sub-region level. But those new 
communities are different from Garden Cities 
in the 1940s and 1950s and propose model of 
disconnected suburbs as another kind of  new 
towns as well as factor of  access (proximity to 
the metropolis via fast communication chan-
nels such as rail transport) of  new cities, which 
are designed to absorb the overflow of  popu-
lation of  metropolis, as a very important factor 
(Ward & Hall, 1998: 152).
Indicators affecting the realization of 
goals in the new towns land use planning
When we speak of  a new town, in designing 
spaces, urban planning and selection of  trans-
portation systems and utility, expectation to 
achieve a higher standard than the existing cit-
ies arises. Citizens move their location from a 
metropolis or a small town in the region to a 
new town to reach their goals, and have higher 
expectations than their previous status in terms 
of  housing and urban services in general (Ete-
mad, 1997). One of  the reasons that people 
who choose new cities are satisfied is the satis-
faction of  the major goals the families moving 
to the new city are trying to achieve. In studies 
on planning of  new towns, the fact should be 
included that it takes at least 30 years to build 
a new town, and of  course, all such waiting for 
the city is impossible and the dissatisfaction of 
the residents will follow. In newly built towns, 
just attracting households and vulnerable pop-
ulations of  the cities with promises, programs 
without realization of  them is not enough, but 
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keeping residents and meeting their needs is 
very important. (Bazi and Afrasiabi Rad, 2009: 
111-134).
The results of  the new towns plans on a bal-
ance between housing and employment or 
self-sufficiency has been successful in some 
cities around the world. Merlin believes that 
the new towns in Europe have been able to 
achieve a balance between housing and em-
ployment (Merlin, 2000: 9). One of  the main 
advantages of  urban settlements is access and 
access and distribution of  it are the main in-
dicators of  the quality of  settlements. One of 
the important purposes for daily mobility of 
the urban population is active population dis-
placement between their house and their place 
of  employment (Farid, 1368: 390).  The pattern 
of  movement of  workers varies in different 
countries; for example, in studies conducted 
in the United States, Malt has concluded that 
a high percentage of  low-income workers go 
to work by private car (Malta 1999). However, 
in developing countries, Vehicle ownership is 
considered an advantage and depends on eco-
nomic status and family income. Planning for 
economic structure in the less developed re-
gions and countries, where the new town is a 
tool for achieving growth and creating growth 

poles, is very important. In these regions, the 
new town must be considered in the context of 
a comprehensive economic program of  the re-
gion and its role and objectives must be draft-
ed given those programs. In these cities, there 
may not be grounds (such as transport, energy, 
industry, etc.) necessary to create the economic 
basis or information and sufficient resources 
are not in place or planning or skilled labor is 
not available, each making them dependent on 
external sources and reducing its level of  self-
sufficiency (Golany, 1976: 123-147).
2- Methodology
The methodology of  this research in terms of 
method was descriptive-analytic and in terms 
of  purpos was applied. Descriptive-analytic 
method is based on defining and describing 
the basic concepts and factors affecting the 
issue studied. In this method, we try to pro-
vide a logical analysis of  the subject and its 
components and its influencing factors are 
identified. And finally, through the analysis 
of  these factors and evaluating the effective-
ness of  them on subject, suggestions worthy 
are provided (Naderi, 1996: 98). In this study, 
it was tried to investigate various aspects of 
the subject and objectives of  master plan and 
feasibility thereof, by providing an analytical 

 Figure 1. Factors affecting the realization of  land use objectives of  new towns
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model of  the factors affecting the success of 
new towns of  Binalood and Golbahar, indi-
ces were prioritized and the degree of  success 
of  each alternative was determined. For data 
collection, various tools such as observation, 
interview, questionnaires and documents were 
used. Each researcher should consider nature 
of  the problem and hypotheses,to design  one 
or more tools for data collection. In this study, 
data collection instruments were questionnaire 
and taking notes.
Analytic Network Process (ANP)
Analytic Network Process is a multi-criteria as-
sessment method that is extended for of  Ana-
lytical Hierarchy Process (AHP). The first time 
it was introduced by Thomas Saaty. This tech-
nique is a comprehensive and powerful tool 
for precise decisions, using empirical data and 
judgment of  decision-making and to provide a 
structure for organizing different criteria and 
evaluation of  the importance and priority of 
each of  the alternatives, thus making decision-
making process easy (Lin, 2009: 4137). In fact, 
analytical network process (ANP) considers 
each theme and issue as a “grid” of  criteria, 
sub-criteria and alternatives (all these are called 
elements) that have gathered together in clus-
ters. All the elements in a network can be re-
lated with each other in any manner. In other 
words, in a grid, feedback and interaction be-
tween clusters is possible. (Sehat, 2009: 111)
3- Findings 
- Analysis and Evaluation of  factors influenc-
ing feasibility of  goals in the new town land 
use planning using Analytic Network Process 
(ANP)
Analytic Network Process (ANP) in the study 

area
1. Determining the model: First, factors for 
achieving the urban development goals wre 
derived from theoretical and empirical litera-
ture related to development of  new towns and 
having ensured their compliance with new cit-
ies of  Binalood and Golbahar, related criteria 
and sub-criteria were also identified. Then 
those criteria and sub-criteria were studied. 
After identifying the criteria and sub-criteria 
are effective in achieving the goals of  develop-
ment of  new towns, the connection between 
criteria and sub-criteria should be specified.
2- Defining the relationship between fac-
tors (criteria and sub-criteria)
At this stage, according to the network struc-
ture model (Figure 1), the overall structure of 
super matrixes is also determined. So accord-
ingly, we have table 1.
3-Forming comparative matrixes and con-
trolling their compliance 
At this point a comparison matrix of  main 
criteria, interdependence of  main criteria, sub-
criteria and sub-criteria interdependence and 
compatibility are also controlled.
Binary comparison of  its main criteria and 
weighted vector resulting from it, namely, W21 
, So first the interdependence of  the six cri-
teria (access, infrastructure, attracting activity, 
absorption of  population, feasibility of  ser-
vices and housing) were measured and then 
compared in a binary manner. 
After examining the interdependence of  the 
main criteria, we compared the main criteria 
binarily and weighted vector resulting from it, 
that is,   , was obtained (Table 3)

Table 1. Initial super matrix structure (non-weighted)

the problem and hypotheses,to design  one or more tools for data collection. In this 
study, data collection instruments were questionnaire and taking notes.  
Analytic Network Process (ANP) 
Analytic Network Process is a multi-criteria assessment method that is extended for 
of Analytical Hierarchy Process (AHP). The first time it was introduced by Thomas 
Saaty. This technique is a comprehensive and powerful tool for precise decisions, 
using empirical data and judgment of decision-making and to provide a structure for 
organizing different criteria and evaluation of the importance and priority of each of 
the alternatives, thus making decision-making process easy (Lin, 2009: 4137). In fact, 
analytical network process (ANP) considers each theme and issue as a "grid" of 
criteria, sub-criteria and alternatives (all these are called elements) that have gathered 
together in clusters. All the elements in a network can be related with each other in 
any manner. In other words, in a grid, feedback and interaction between clusters is 
possible. (Sehat, 2009: 111) 

3- Findings  
- Analysis and Evaluation of factors influencing feasibility of goals in the new 

town land use planning using Analytic Network Process (ANP) 
Analytic Network Process (ANP) in the study area 
1. Determining the model: First, factors for achieving the urban development 
goals wre derived from theoretical and empirical literature related to development of 
new towns and having ensured their compliance with new cities of Binalood and 
Golbahar, related criteria and sub-criteria were also identified. Then those criteria 
and sub-criteria were studied. After identifying the criteria and sub-criteria are 
effective in achieving the goals of development of new towns, the connection 
between criteria and sub-criteria should be specified. 
2- Defining the relationship between factors (criteria and sub-criteria) 
At this stage, according to the network structure model (Figure 1), the overall 
structure of super matrixes is also determined. So accordingly, we have: 

                    Clusters   
Sub-
criteria  

Main 
criteria Objective   

0 0 0 Objective  

0   
Main criteria    =
w 

  0 Sub-criteria  
Table 1. Initial super matrix structure (non-weighted) 

 
 
3- Forming comparative matrixes and controlling their compliance  
At this point a comparison matrix of main criteria, interdependence of main criteria, 
sub-criteria and sub-criteria interdependence and compatibility are also controlled. 
Binary comparison of its main criteria and weighted vector resulting from it, 

namely, , So first the interdependence of the six criteria (access, infrastructure, 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

ur
m

.im
o.

or
g.

ir
 o

n 
20

25
-0

7-
01

 ]
 

                             5 / 16

http://ijurm.imo.org.ir/article-1-1741-fa.html


فصلنامه مديريت شهري
)ضمیمه لاتین(

Urban Management

No.46 Spring 2017

180
4. Binary comparison of  interdependence 
of  main criteria (matrix  )
To understand the interdependencies between 
the main criteria, binary comparison between 
the main criteria is performed in order to 
achieve   matrix elements. Then for calculat-
ing importance of  each of  main sub-criteria 
(given the interdependence between them), 
binary comparison of  the other main criteria 
(with control of  the first criterion, ie access) 
takes place.
Questioning of  factor of  importance in this 
case is as follows: how much is relative impor-
tance of  the criterion of  “activity” in compari-
son to the criterion of  “services” when crite-
rion of  “access” is controlled? Similarly, the 
relative importance of  all criteria is measured 
against the control each of  them, which takes 
5 forms. Thus, after the formation of  five oth-

er binary comparison matrices, and controlling 
compatibility factor of  each of  them, the ma-
trix   related to main criteria for dependence is 
calculated. So after the formation of  the said 
tables, putting eigen vectors for each of  them, 
the results were as presented in the matrix be-
low:                           
5. The binary comparison of  the sub-cri-
teria of  individual main criteria (  matrix)
At this step, the importance factor of  each 
sub-criteria of  six main criteria was obtained 
via binary comparison of  them and these 
importance factors will form the columns of 
matrix  . The result of  binary comparison of 
sub-criteria relates to criterion of  “access” that 
includes two sub-criteria of  “quality of  access 
and distance to the metropolis” and so other 
five criteria were compared by binary compari-
son in separate matrices and weighted vector 

attracting activity, absorption of population, feasibility of services and housing) 
were measured and then compared in a binary manner. 

Table 2. The interdependence of the main criteria on each other 
Criteria Aces

s  
Infrastructur
e 

Activit
y  

Socio-
demographi
c 

Service
s  

Housin
g  

Access       
Infrastructur
e       

Activity       
Socio-
demographic       

Services       
Housing       
After examining the interdependence of the main criteria, we compared the main 
criteria binarily and weighted vector resulting from it, that is,  , was obtained 
(Table 3) 
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0.405  infrastructure 
0.184  activity 

0.185  social-
demographic 

0.056  services  
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6. The binary comparison of  the sub-cri-
teria of  individual main criteria (  matrix)
At this stage the interdependencies between 
sub-criteria relative to each other is measured 
(Table 6) and then every two sub-criteria are 
compared and scored; for example sub-criteria 
associated with access are weighted, and then 
their weighted vector is obtained. Result of 
binary comparison  and weighted vector of 
other interdependent sub-criteria are provided 
in matrix  .
At this stage, the individual sub-criteria along 
with those with which they have interaction 
have been analyzed.             
7. Binary comparison of  preference of  al-
ternatives 
At this step, preference for any of  the alter-
natives is examined and judged in relation to 
the sub-criteria. When comparing alternatives, 
their preference is concerned rather than their 

importance. In Table 8, the value of  each alter-
native in connection with any of  sub-criteria is 
provided. The Table is evaluation criteria for 
preferable alternatives in relation to other sub-
criteria. To determine the preferred alterna-
tives in relation to other sub-criteria, such ma-
trices have also formed and their eigen vector 
is calculated. The result of  these calculations 
are presented in   matrix.
8. Calculation of  the limit super matrix
To calculate the limit super matrix the follow-
ing steps must be carried out:
- Forming not weighted super-matrix
Given that all comparative matrices in struc-
ture of  not weighted super-matrix (W33 W32 
W22 W21 ) have been calculated and their com-
patibility has also been controlled, by replac-
ing these matrices in original Super-Matrix, 
not weighted super-matrix was obtained as in 
in Table 9.
 

 Table 4. Matrix of  dependence of  main criteria  

 Table 5.  matrix

Table 4. Matrix of dependence of main criteria  

housing services social-
demographic activity infrastructure access   

0.127 0.182 0.218 0.126 0.236 0 access  
0.418 0.458 0.453 0.483 0 0.467 infrastructure 

 0.192 0.150 0.196 0 0.321 0.244 activity 
0.176 0.162 0 0.216 0.335 0.139 social-

demographic  
0.43 0 0.081 0.108 0.66 0.091 services  
0 0.048 0.051 0.067 0.042 0.058 housing  
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housing serv
ices 

social-
demographic activity infrastruct

ure access  

0 0 0 0 0 0.333 access quality 

 

0 0 0 0 0 0.667 distance to metropolis 
0 0 0 0 0.250 0 water 
0 0 0 0 0.250 0 electricity 
0 0 0 0 0.250 0 gas 
0 0 0 0 0.250 0 road 
0 0 0 0.333 0 0 services and employment  
0 0 0 0.667 0 0 industries and employment  
0 0 0.167 0 0 0 social diversity  
0 0 0.833 0 0 0 population absorption  

0 0.66
7 0 0 0 0 quantitative services  

0 0.33
3 0 0 0 0 quantitative services  

0.500 0 0 0 0 0 quantitative housing  
0.500 0 0 0 0 0 quantitative housing  
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At this stage the interdependencies between sub-criteria relative to each other is 
measured (Table 6) and then every two sub-criteria are compared and scored; for 
example sub-criteria associated with access are weighted, and then their weighted 
vector is obtained. Result of binary comparison  and weighted vector of other 
interdependent sub-criteria are provided in matrix . 

Table 4. Matrix of dependence of main criteria  
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5. The binary comparison of the sub-criteria of individual main criteria (  
matrix) 
At this step, the importance factor of each sub-criteria of six main criteria was 
obtained via binary comparison of them and these importance factors will form the 
columns of matrix . The result of binary comparison of sub-criteria relates to 
criterion of “access” that includes two sub-criteria of “quality of access and distance 
to the metropolis” and so other five criteria were compared by binary comparison in 
separate matrices and weighted vector resulting from them are presented in  
matrix. 

Table 5. matrix 
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At this stage, the individual sub-criteria along with those with which they have 
interaction have been analyzed. 
Table 6- Binary comparison of interrelation between sub-criteria  
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After binary comparing of sub-criteria and obtaining eigen vector for each of them, 
matrix can be provided: 
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metropolis  

0.202 0.202 0.185 0.185 0.139 0.139 0.138 0.139 0.142 0.176 0.176 0 0.143 0 water 
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absorption  
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services  

0 0 0 0 0.017 0.017 0.018 0.019 0.019 0.023 0.023 0.023 0 0 quantitative 
housing  

0 0 0 0 0.019 0.018 0.018 0.018 0.018 0.022 0.022 0.022 0 0 quantitative 
housing  

                               
7. Binary comparison of preference of alternatives  
At this step, preference for any of the alternatives is examined and judged in 
relation to the sub-criteria. When comparing alternatives, their preference is 
concerned rather than their importance. In Table 8, the value of each alternative in 
connection with any of sub-criteria is provided. The Table is evaluation criteria for 
preferable alternatives in relation to other sub-criteria. To determine the preferred 
alternatives in relation to other sub-criteria, such matrices have also formed and 
their eigen vector is calculated. The result of these calculations are presented in  
matrix. 

Table 8. Preferred of alternatives in relation to the sub-criteria 
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0.875 0.875 0.833 0.750 0.833 0.750 0.333 0.875 0.500 0.500 0.500 0.833 0.875 0.833  Golbahar  
0.125 0.125 0.167 0.250 0.167 0.250 0.667 0.125 0.500 0.500 0.500 0.167 0.125 0.167  Binalud  

 
8. Calculation of the limit super matrix 
To calculate the limit super matrix the following steps must be carried out: 
- Forming not weighted super-matrix 
Given that all comparative matrices in structure of not weighted super-matrix 
( ) have been calculated and their compatibility has also been 

controlled, by replacing these matrices in original Super-Matrix, not weighted super-
matrix was obtained as in in Table 9. 

Table 9. not weighted super-matrix 
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9. Forming weighted super matrix
Now, not weighted super-matrix should be 
converted to weighted super-matrix, that is, 
the matrix the sum of  its column is 1. To con-
vert not weighted super-matrix to weighted su-
per-matrix, one should multiply not weighted 
super-matrix in the cluster matrix. The cluster 
matrix reflects the contribution of  each clus-
ter to achievement of  the objectives of  the 
study. Cluster Matrix is obtained from binary 
comparison of  clusters within framework of 
structure of  super-matrix (not weighted). Ac-
cording to the proposition of  Saaty, to obtain 
the relative importance of  clusters in the su-
per matrix (not weighted), it is necessary to 
calculate the cluster matrix so that the column 
clusters are considered as control elements. 
In other words, non-zero column clusters of 
the original super matrix (not weighted) un-
dergo binary comparison with regard to other 
clusters located in that column, to obtain the 
importance vector of  each of  the column 
clusters, and finally putting together impor-
tance vector of  each cluster, cluster matrix is 
achieved. It is seen from the structure of  super 
matrix of  this study that these clusters must 
be examined with sub-criteria cluster s only in 
column cluster related to “main criteria”. As a 
result, the cluster matrix shown in Table 10 is 
obtained.

10- Calculation of  weighted super-matrix
However, to obtain the weighted super-ma-
trix, each element of  column clusters of  not 
weighted super matrix column must be mul-
tiplied by relative importance of  that cluster 
(of  the cluster matrix). Weighted super-matrix 
is obtained is random /probabilistic, tha is, its 
column sum is equal to one. weighted super-
matrix of  this study is presented in Table 12.
11. Calculation of  the limit super matrix
  The purpose of  calculation of  limit of 
weighted super-matrix is to obtain the relative 
influence of  each element on others. For di-
vergence of  importance factor of  each of  ele-
ments of  super-matrix, it is raised to a power 
of  k, which is an arbitrary large number k, until 
all super matrix elements are identical (become 
equal). This is done by repetition. In this case, 
the limit super matrix is obtained. In this study, 
at power of  600 of  weighted super-matrix, the 
limit super-matrix is obtained with all the ele-
ments nearly equal (Table 13) 
It should be noted that elements of  the super 
matrix should be normalized obtain to ran-
dom/ probabilistic mode (sum of  a column 
must be equal to 1); for this purpose, indi-
vidual values is divided by the column sum of 
values. The ultimate importance vector ( ) was 
presented in normalized form the purposes of 
this study:

0.025 0.025 0.029 0.029 0.084 0 0.036 0.030 0.027 0.033 0.033 0.033 0.019 0.030 social 
diversity  
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services  
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services  

0 0 0 0 0.017 0.017 0.018 0.019 0.019 0.023 0.023 0.023 0 0 quantitative 
housing  

0 0 0 0 0.019 0.018 0.018 0.018 0.018 0.022 0.022 0.022 0 0 quantitative 
housing  
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To calculate the limit super matrix the following steps must be carried out: 
- Forming not weighted super-matrix 
Given that all comparative matrices in structure of not weighted super-matrix 
( ) have been calculated and their compatibility has also been 

controlled, by replacing these matrices in original Super-Matrix, not weighted super-
matrix was obtained as in in Table 9. 
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According to the ultimate importance vector 
( ), sub-criterial of  water and electricity, gas, 
roads, industry and services and employment, 
and quality of  access had the the highest im-
portance and thus had the greatest impact on 
the formation of  new cities studied.
12 - selecting successful alternative:
To select the more successful alternative, the 
proposed relationship of  Lin et al. was used as 
described below: 

 
where in:
DI : Site I utility index,
WJ : The relative importance of  sub-criteria J 
(derived from the super matrix  )
EIJ: Ranking of  site I in terms of  sub-criteria 
j (  matrix)
Utility of  sites was calculated using the above 
equation, and the results are presented in last 
row of  Table 15 having determined ranking. 
The results show that after setting out both the 
cities of  Binalud and Golbahar, City of  Gol-
bahar with score (0.651) was in the first place.
In this section, ANP was to evaluate and prior-
itize the factors affecting the realization of  the 

land use objectives of  the new suburbs of  ma-
jor cities of  Mashhad. In addition to the priori-
tization of  criteria, this technique also shows 
us which of  the two alternatives in achieving 
the objectives defined for land use planning 
have been more successful (here meaning new 
towns of  Golbahar and Binalood). The results 
of  this technique shows that among the pro-
posed measures, infrastructure, water, electric-
ity and gas have the highest scores, because 
basically these settlements is one of  the most 
important needs and due the lack of  necessary 
infrastructure, lack of  population and activ-
ity will follow. Among other studied criteria, 
employment, population and access quality 
were of  almost equal importance and can be 
all on one level and was of  secondary impor-
tance. These criteria are indicative of  the same 
weight, which indicates these cases each is es-
sential to one another and the success of  each 
of  them will lead to the success of  others. It is 
clear that employment can increase population 
and employment is also caused by population, 
and both realize in case access is quick and 
convenient to the metropolis. Finally, accord-
ing to the investigations carried out in connec-
tion with the performance of  new towns of 
Golbahar and Binalood, as for the criteria of 
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population, work, housing, services and infra-
structure available, and the privileges that each 
of  the new towns studied earned with respect 
to the criteria and sub-criteria defined in the 
study, New Town of  Golbahar with utility in-
dex of  0.651 is in the first place. This means 
that New Town of  Golbahar have been more 
successful than the city of  New Binalood in 
achieving the objectives set for it. Or in other 
words, it has a more effective land use plan-
ning role in the urban complex of  Mashhad 
and in relation to Mashhad metropolitan city.
Conclusion
For the purposes of  the study, first, the city 
of  Mashhad and the need to create new towns 
were studied and then we identified and evalu-
ated the performance of  new towns of  Gol-
bahar and Binalood in terms of  the objectives 

envisaged in the master plan. Given the limited 
resources of  the city of  Mashhad and inabil-
ity to deploy all future population within the 
continuous range on the one hand and head-
ing of  the population for various reasons to 
the periphery of  the city and the development 
of  marginal settlement on the other hand, with 
the aim of  decentralization of  the metropoli-
tan city of  Mashhad, Golbahar and Binalood 
as two new towns were built on the outskirts 
of  the city. But despite the potential and pos-
sibilities of  new towns outside metropolitan 
Mashhad, unfortunately, these cities not only 
were deprived of  serious and influential sup-
port in the past two decades for the develop-
ment process but also some even some of  the 
orders and decrees contrary to the develop-
ment of  them were issued and executed. In 

It should be noted that elements of the super matrix should be normalized obtain to 
random/ probabilistic mode (sum of a column must be equal to 1); for this purpose, 
individual values is divided by the column sum of values. The ultimate importance 
vector ( ) was presented in normalized form the purposes of this study: 
According to the ultimate importance vector ( ), sub-criterial of water and 
electricity, gas, roads, industry and services and employment, and quality of access had 
the the highest importance and thus had the greatest impact on the formation of new 
cities studied. 

 
Table 14. Ultimate importance vector of the sub-criteria 

Target 
0.064 access quality  
0.047 distance to 

metropolis  
0.160 water  
0.160 electricity  
0.152 gas  
0.140 road  
0.061 services and 

employment  

0.069 industries and 
employment  

0.034 social diversity  
0.062 population 

absorption  

0.017 quantitative 
services  

0.016 quantitative 
services  

0.010 quantitative 
housing  

0.010 quantitative 
housing  

 
12 - selecting successful alternative: 
To select the more successful alternative, the proposed relationship of Lin et al. was 
used as described below:  
 

 
where in: 
 : Site I utility index, 

 Table 14. Ultimate importance vector of  the sub-criteria
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ownership, the reasons for migration to new 
towns, level of  satisfaction and tendency for 
households living in the cities of  New Cities of 
Golbahar and Binalood were investigated and 
the results indicate that: 
Previous residence of  the vast majority of  mi-
grants of  new towns was Mashhad. The most 
important reasons for migration of  house-
holds were cheap land and housing and em-
ployment opportunities; in terms of  perfor-
mances, the New Towns of  Golbahar and 
Binalood have failed to achieve their initial 
goals. To create new cities, we need job cre-
ation to keep population absorbed. In this re-
gard, the studies found that more than half  the 
residents of  Golbahar work outside of  the city. 
The residents’ satisfaction is low. In Golbahar, 
only 17 percent of  residents have satisfaction. 
This rate is 32% in Binalood, and this is be-
cause part of  the city’s immigrants are native 

to this area. Therefore, a significant percentage 
of  the population have no intention to remain 
in the cities and will move to the city of  Mash-
had if  possible.
Overall, it can be said that although these cit-
ies have been successful in providing housing, 
and most people attracted are from the city of 
Mashhad, they are far from land use planning 
targets set for them. 
Finally, according to the investigations car-
ried out in connection with the performance 
of  new towns of  Golbahar and Binalood, as 
for the criteria of  population, work, housing, 
services and infrastructure available, and the 
privileges that each of  the new towns studied 
earned with respect to the criteria and sub-cri-
teria defined in the study, New Town of  Gol-
bahar with utility index of  0.651 is in the first 
place. This means that New Town of  Golba-
har have been more successful than the city of 
New Binalood in achieving the objectives set 

 Table 15. Calculation of  utility index   of  cities in question

 : The relative importance of sub-criteria J (derived from the super matrix ) 

:  Ranking of site I in terms of sub-criteria j (  matrix) 

Utility of sites was calculated using the above equation, and the results are presented in 
last row of Table 15 having determined ranking. The results show that after setting out 
both the cities of Binalud and Golbahar, City of Golbahar with score (0.651) was in the 
first place. 

Table 15. Calculation of utility index  of cities in question 

  

 Sub-criteria criteria Binalu
d 

Golb
ahar 

Binal
ud 

Golba
har 

0.011 0.053 0.167 0.833 0.064 access quality access 0.006 0.041 0.125 0.875 0.047 distance to metropolis 
0.027 0.133 0.167 0.833 0.160 water 

infrastructure 0.080 0.080 0.5 0.5 0.160 electricity 
0.076 0.076 0.5 0.5 0.152 gas 
0.070 0.070 0.5 0.5 0.140 road 

0.008 0.053 0.125 0.875 0.061 services and 
employment activity 

0.064 0.023 0.667 0.333 0.069 industries and 
employment 

0.009 0.026 0.25 0.75 0.034 social diversity social-demographic 0.010 0.052 0.167 0.833 0.062 population absorption 
0.004 0.013 0.25 0.75 0.017 quantitative services services 0.003 0.013 0.167 0.833 0.016 quantitative services 
0.001 0.009 0.125 0.875 0.010 quantitative housing housing 0.001 0.009 0.125 0.875 0.10 quantitative housing 

0.351 0.651 
 

 

 
In this section, ANP was to evaluate and prioritize the factors affecting the 

realization of the land use objectives of the new suburbs of major cities of Mashhad. In 
addition to the prioritization of criteria, this technique also shows us which of the two 
alternatives in achieving the objectives defined for land use planning have been more 
successful (here meaning new towns of Golbahar and Binalood). The results of this 
technique shows that among the proposed measures, infrastructure, water, electricity 
and gas have the highest scores, because basically these settlements is one of the most 
important needs and due the lack of necessary infrastructure, lack of population and 
activity will follow. Among other studied criteria, employment, population and access 
quality were of almost equal importance and can be all on one level and was of 
secondary importance. These criteria are indicative of the same weight, which indicates 
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for it. Or in other words, it has a more effective 
land use planning role in the urban complex of 
Mashhad and in relation to Mashhad metro-
politan city.
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