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Abstract.- In today’s society, achieving development and reducing regional inequalities is one of themost important challenges
facing governments. The role and position of villages in the process of economic, social and political development on a local,
regional and national scale and the consequences of underdevelopment of rural areas such as widespread poverty, growing
inequality, rapid population growth, unemployment, migration, and urban marginalization has attracted attention to rural
development, and many experts believe that the cause of urban problems in developing countries is underdevelopment of rural
areas. In the current research, in order to determine the degree of development of villages in Lorestan province, various
economic, social and cultural sectors were considered and their ranking based on the development level using numerical
taxonomic analysis method has been done. To do this, we using the latest statistics and information related to 2016, and 101
variables in the form of 8 indicators (educational, demographic, infrastructure, economical, health, service, cultural, welfare
and agricultural performance) have been evaluated. According to our results, it was observed that the distribution of facilities
and services in the villages of Lorestan province is unbalanced, as out of 87 villages of Lorestan province, four villages were
identified as heterogeneous areas and Bazvand village has a development coefficient of 0,765 as a most provided village in
this province. The rest of the villages in Lorestan province are being deprived as semi-provided and deprived villages. In
conclusion, it has been said that most of the villages in this province need proper management and planning to develop and
increase facilities and services.
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Evaluación del nivel de desarrollo de las aldeas en la provincia de
Lorestan utilizando el método de taxonomía numérica

Resumen.- En la sociedad actual, lograr el desarrollo y reducir las desigualdades regionales es uno de los desafíos más
importantes que enfrentan los gobiernos. El papel y la posición de las aldeas en el proceso de desarrollo económico, social
y político a escala local, regional y nacional y las consecuencias del subdesarrollo de las zonas rurales, como la pobreza
generalizada, la creciente desigualdad, el rápido crecimiento de la población, el desempleo, la migración y la marginación ha
atraído la atención sobre el desarrollo rural, y muchos expertos creen que la causa de los problemas urbanos en los países
en desarrollo es el subdesarrollo de las zonas rurales. En la presente investigación, se determinó el grado de desarrollo de
las provincias de Lorestan, considerando sectores económicos, sociales y culturales y se realizó su clasificación en función
del nivel de desarrollo mediante el método de análisis taxonómico numérico. Para ello, utilizamos las últimas estadísticas
e información relacionada con 2016, y se han evaluado 101 variables en forma de 8 indicadores (educativo, demográfico,
infraestructura, económico, salud, servicios, cultural, bienestar y desempeño agrícola). Se observó que la distribución de
instalaciones y servicios en las aldeas de la provincia de Lorestan está desequilibrada, ya que de 87 aldeas de la provincia
cuatro fueron identificadas como áreas heterogéneas y la aldea de Bazvand tiene un coeficiente de desarrollo de num 0,765
como pueblo más provisto en esta provincia. El resto de las aldeas de la provincia de Lorestan están siendo identificadas
como aldeas semi-provistas y desfavorecidas. En conclusión, la mayoría de las aldeas de esta provincia necesitan una gestión
y planificación adecuadas para desarrollar y aumentar las instalaciones y los servicios.

Palabras clave: Provincia de Lorestan; taxonomía numérica; indicadores de desarrollo.
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1. Introduction

Today, rapid growth of the urban population in
the last few decades, is one of the most important
aspects of global change [1], and the lack of
financial, technical, and infrastructure facilities to
create public and social uses of the city has created
a heterogeneity and imbalance in the distribution of
various facilities in the city. Also, rapid population
growth has provided the prelude to extensive urban
growth and development, and has brought about
extensive changes from local to global scales in
land use [2], as it can be said, the population of
cities has increased, but the services that supply
their different needs are not suitable for the citizens
[3]. According to the UN program in recent years,
the main issues of human development have been
various. In this regard, among the key axes in
drawing and achieving human development, we
can mention the following: emphasis on financing
and human development, the effects of global
dimensions of human development and people’s
participation, human security, gender and human
development, economic growth, human rights, etc
[4]. Promoting human development depends on
the capacity to acquire knowledge, access to the
material possibilities of life, and enjoy a long and
healthy life [5], and education and health centers
also create social benefits, which is one of the
factors influencing the human development index
[6].
Hereof, inequality and its various dimensions

are important signs of underdevelopment because
regional inequalities in all their forms and
levels can have dire consequences [7]. At the
regional level, creating a logical balanced among
people, employment and services is one of the
most desirable ideals, and in recent years many
governments and decision-makers have been trying
to reduce the severity of regional inequalities
[8]. Therefore, achieving the development and
decrease of regional inequalities is one of the most
important challenges for governments in today’s
society. The history of development is very vast
and dates back to the time of natural and social
changes on the planet. From a natural view
point, the history of development coincides with

the evolution of geology and from a social view
point is equal to the emergence of primitive human
societies [9]. The prevalence of today’s concept
of development that is mostly relative, dates back
to the 1960s, and before that, concepts such as
reclamation (colonization), reform, development,
improvement, promotion, and ultimately growth
over the past years were discussed.
On the other hand, with the expansion of

urbanization and the rapid growth of industry
and technology in the world, the backwardness of
rural areas of the world became more than ever
visible, because villagers had lower incomes than
urban dwellers and had little social, welfare, and
educational services, hence they contributed little
to growth and development [10]. The reasons
for this were: the geographical dispersal of the
villages, the lack of economic efficiency to provide
social, professional and specialized services, the
lack of agricultural job (lack of productivity),
limited land resources (as opposed to population
growth), and lack of proper management of
managers.
The foundation for all the problems of back-

wardness in rural areas were found to be a
widespread poverty, growing inequality, rapid
population growth and growing unemployment
[11]. For this reason, rural development was born
to alleviate the extreme poverty of rural areas,
improve the living standards and rural life quality,
create employment and increase their productivity.
Rural development is a multidimensional concept
with different economic, social, and cultural
dimensions, and one of these dimensions, due to
their influence on the rural environment, is of great
significance, which has caused the rural sector to
always be considered [12].

1.1. Background and theoretical foundations of
research

Literature reviews showed that there have been
donemany studies on the development and leveling
techniques that can be mentioned below:
In [13], the authors try to use the indicators

selected by the defined objectives, the TOPSIS and
VIKORmethods to study sustainable development.
The results may be advised to choose the
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appropriate method to be used in similar studies.
Amanpour [14] in a study titled Regional Analysis
and Rural Development Assessment acknowledged
that in the planning process, in order to achieve
sustainable development and maintain it, all the
necessary conditions of human societies and their
needs must be considered. In this regard,
despite Extensive studies have been conducted in
Iran before, but not all aspects of development,
especially rural development indicators, have been
considered.
Dev [15] in his paper on the study of inequalities

using the geographical distribution of income,
examines spatial inequalities using geographic
data, the findings show that the level of inequality
between white and black neighborhoods is very
acute.
Piketty & Saze [16], in a study on long-term

inequality, explores and provides basic facts about
the long-term evolution of income and wealth
inequalities in Europe and the United States. It has
been from Europe and now there is more inequality
in America than in Europe. They acknowledge that
it is possible for us to discuss this, but it is a lesson
for the future.
Oliveira [17] in a study titled “A multivariate

methodology to uncover regional disparities: A
contribution to improve European Union and
governmental decisions” using factor analysis
to identify regional inequalities in 1991 and
1995 in Portugal. Lesher [18] in a research
entitled “Analysis of the economics of investment
provisions in regional trade agreements” have
ranked developed and developing countries and
classified them into different categories.
Molnar [19] by conducting a study titled “Factor

influencing development level of settlements in
South-Transdanubia”, development level of the
settlements of this region in terms of 17 socio-
economic and infrastructural social indicators for
the years 2000 to 2004 has been determined using
the combined development index method. Al-
Hassan [20] studied on regional disparities in
Ghana during 1990 to 2000. The results showed
that economic growth during the period led to a
reduction in general poverty in Ghana, but since
this growth was mainly due to agricultural exports,

gap between the development of the northern
regions and the southern regions has widened,
because they have not been able to compete in
agriculture.
Rosentstein [21] investigated cultural devel-

opment and city neighborhoods. The results
of this study demonstrate four characteristics of
cultural development policy and argue the impact
of these characteristics on cultural development
and cultural life of neighborhoods. Jakub and
Marcela [22] in a study titled “Factors affecting
development of rural Areas in the Czech Republic:
a literature review”, to detect effective indicators,
14 most frequently used indicators were identified
based on the comprehensive analysis of the chosen
Czech studies.
Summarizing the research conducted in Iran and

outside the country shows that researchers have
used different techniques and methods to measure
development degree of regions and recognize
and analyze inequalities and regional differences,
and each of these methods has its advantages
and disadvantages. Among the methods of
measuring the level of development, multi-attribute
decision-making (MADM) techniques have more
application and generality. Therefore, the current
research aims to investigate the inequalities
between the villages of Lorestan province in
terms of the level of development indicators using
numerical taxonomic technique.
Nowadays, the issue of development is a concern

for many countries, but there is no an equal
definition for the development of which there is a
universal agreement. Development is considered
as a fundamental change in economic, social,
and cultural variables in any society, and its
realization requires the creation of harmony among
its various dimensions. In general, development
is a comprehensive process of economic, social,
cultural and political activities that aim to
continuously improve the lives of the population
and its activities, freedom, participation and fair
distribution of interests are among its basic bases
[23]. In this regard, Charles Kindle Berger says:
"In general, the term development implies a change
in how production is done, as well as a revision in
the allocation of resources and labor to different
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sectors of production". But Miradell believes that
development as the movement of a one-handed
social system forward. Hodder [24] believes
that given that the main goal of development
is to eliminate all social inequalities, the most
appropriate concept for development is growth
along with social justice.

1.2. The importance and necessity of research
Basically, rural areas, as a rule of the settlement

system and national activity, play an important role
in national development, because the sustainable
development of the land depends on the stability
of the rural system as a subset of the land
system, and the sustainability of rural spaces
in different dimensions can play an effective
function in regional and national development.
Unfortunately, the evidence and experience show
that the right and duty to develop rural communities
and spaces, in proportion to its share, position
and function in the national economy, has been
ignored and rural areas in completely unequal
situation to access opportunities and benefits from
growth. Thereto, adjusting the socio-economic
and territorial imbalances in order to develop
rural communities and facilitate the growth and
development of these communities is an essential
and inevitable necessity [25]. The development
of a rural area should be designed within the
general framework of national policies [26]. Rural
development is a dynamic process, dealing mainly
with rural areas, and includes a number of
factors, including agricultural growth, economic
and social infrastructure, fair wages for housing and
housing for landless people, rural planning, general
health, education and literacy, communication, etc.
Achieving development depends on various factors
and conditions that should be put together to reach
development aims. Experience of development
in third world countries (i.e., countries mostly
in Asia and Africa), at least in the rural sector,
shows that the attitude towards development and
the role of indigenous culture and the methods and
strategies adopted play a key role in the success or
failure of development programs [27]. Today, rural
development is one of the most important purposes
in national development, because without rural

development, development at higher levels will
not be feasible. Unfortunately, although villages
have been considered the country’s production hub,
but they neglected in planning. Therefore, its
effects in recent years have been in the form of
declining rural populations, rural poverty, lack of
employment opportunities in rural areas, lack of
facilities and services in rural areas and widespread
rural-urban migration and population growth and
uncontrollable expansion of large cities [28].
Hence, this study aims to show the provide

level of rural areas in Lorestan province in various
sectors included economic, social, agricultural,
educational, etc., and then show the lacks and
shortcomings in the development path, which
sometimes lead to environmental instability. To
do this, solving the problems caused by regional
imbalances is the first step in recognizing and
classifying villages in terms of provide level in
different aspects such as economic, infrastruc-
ture and communication, socio-cultural, health,
educational and other aspects with numerical
taxonomic method. This method can be an
excellent strategy for planners to focus more
on development indicators in future programs.
Therefore, it is necessary to identify deprived
areas and comprehensive development studies to
moderate regional inequalities in the Lorestan
province and in each village.

2. Research method

Multi-attribute decision-making techniques are
a good tool for ranking in a set of available
indicators due to their multidimensional and often
contradictory characteristics [29]. The use of
quantitative methods to measure the development
of regions not only reveals the differences between
regions based on different variables, but can also
be identified by knowing these heterogeneities
at the regional level and having comprehensive
and useful information about facilities, limitations
and inequality. By allocating resources to less
developed areas, they have paved the way for
inequality adjustment. Numerical taxonomy is one
of these methods.
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2.1. Numerical taxonomy method
A numerical taxonomic method was first

proposed in 1763. This method was proposed
in 1968 as a tool for classifying the degree of
development of different nations by Professor
Sigmund Hulling in UNESCO. This method is
able to divide a set into more or less homogeneous
subsets and provide a scale that is used in planning
to understand development degree. Also, by
combining a number of indicators related to the
criterion under evaluation, prioritize the studied
options. Nevertheless, despite its positive features
and its great application in regional studies, this
method faces limitations such as that it is similar
to the correlated indicators and also considers the
same degree of importance for all indicators [30].
Numerical taxonomy method has the following
advantages in compare to othermethods: 1) divides
the survey set into homogeneous subsets based on
the specified indicators, and 2) grading of elements
and components of each homogeneous subset [31].
Taxonomic analysis is based on the analysis of
some predetermined indicators used in prioritizing
options and shows a complete degree of evaluation.
Numerical taxonomy method has the following

steps:

1. The initial information matrix table should be
formed based on the indicators used, thus the
names of the study areas in a column and the
values of the indicators used in the opposite
columns should be placed.

2. After preparing the data matrix, due to
the fact that different indicators may have
different scales, it is necessary to abandon the
indicators used in the scales and eliminate the
heterogeneity of the indicators. To do this, the
standardization method can be used, which
by converting the main indicators to standard
indicators, the average of all indicators will be
equal to zero and their standard deviation will
be equal to one. The equations (1),(2) and
(3) should be used to calculate the standard
matrix:

z =
xi j − xi

si
(1)

xi =

N∑
i=1

xi

N
(2)

Si =

√∑
(xi − x)2

n − 1
(3)

where z: standardized values, xi j : the amount
of change i in region j, xi: average variable i,
and Si: Standard deviation of variable i. After
standardizing the indicators used according to
equation (1), a standardized table is obtained.

3. Calculate the distances between sections:
After calculating the standard matrix, it is
possible to obtain the difference between
the distances of each section from the other
sections for each of the indicators. To do
this, we first subtract the first value of the first
column from the first value of the first column,
then subtract the first value of the first column
from the value of the fourth row of the first
column, and conduct these steps to the end for
all columns.

4. Calculate the distance of each section from the
other section based on the indicators used: To
do this, we bring the obtained numbers to the
power of two, we add them horizontally, and
then we get their square root. This matrix is
symmetric and its diameter is equal to zero,
and each element represents the distance or
difference between the two sections, which
are showed in rows and columns. The
minimum value in each row indicates the
shortest distance.

5. Draw a figure: In this step, obtain the second
shortest distance and, if necessary, the third
shortest distance, so that all the sections are
on the same graph.

6. Identify homogeneous sections: To achieve
homogeneous sections, the upper and lower
limits should be taken for the shortest
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distances. To do this step, we used the
equation (4) [32, 33]:

D± = d ± 2 · Sd (4)

where: D± = upper and lower limit, Sd =
standard deviation, d = average of the shortest
distance which is obtained by the equations
(5) and (6):

d =

n∑
i=1

di

N
(5)

Sd =

√√√√√√ n∑
i=1

(
di − d

)2

N
(6)

The sections that are within the upper and
lower limits are part of the homogeneous
sections that can be drawn in a figure, and the
upper and lower sections should be classified
in the form of other homogeneous groups.

7. Calculate the compound distance of each
region from the ideal region: At this step,
sections or areas can be graded within each
homogeneous group. For this, we should
re-create the standard matrix for each of
the homogeneous groups, and the largest
number in each of the columns of the standard
matrix being chosen as the ideal value. It
should be denoted that if negative indicators
are selected, the smallest number should be
selected as the ideal value. It then calculated
the compound distance of each section of
the ideal section through the equation (7)
and displayed it with the cio, which in fact
represents the distance from section I to the
ideal section o. The smaller value of cio
indicate the more developmental of section
[32, 33]. In other words, the distance of the
desired section of io will be less, and on the
contrary, the large value of the cio indicates
the underdevelopment of the section.

cio =
√
(zi − zo) (7)

where: cio = compound distance of each
section of the ideal section, zi= values in the
standard matrix, and zo = the ideal value of
each column is in the abovementionedmatrix.

8. Calculate the level of development of section:
at this step, the relative development level
of each sector can be calculated, and
then arranged the sections according to the
development level and their proximity or
distance from the ideal section [32, 33].

3. Information and indicators

3.1. Information
Lorestan province is one of thewestern provinces

of Iran. The province has an area of 28.308
square kilometers and a population of more than
1.760.000. This province is a mountainous
land and, except for a few limited plains, it is
covered by the Zagros Mountains. According
to national divisions, Lorestan province has 11
cities, 29 districts and 87 villages. The cities in
this province are Khorramabad, Borujerd, Dorud,
Aligudarz, Kuhdasht, Azna, Selseleh(Aleshtar),
Dowreh, delfan(noorabad), romeshgan and Pol-
e Dokhtar. The importance of this province is
due to its numerous natural resources and mines.
The location of this province and its cities in the
geographical map of Iran is shown in Figure 1.
In this study, the desired indicators were selected

to rank and determine the level of development
of the villages of Lorestan province, and then the
numerical taxonomic method was used. Therefore,
in current study, sampling method was accorded
to the available data, and all data were used. In
this section, indicators for ranking the villages of
Lorestan province are presented. Numerous and
various indicators for measuring rural development
have been introduced in research, programs and
rural development projects in the country so far.
The nature and composition of the indicators

used vary according to the objectives of the
research, the approach used, the data available, and
the research scope. For instance, in a research
project to develop rural development indicators in
Iran, which was commissioned by the Sustainable
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Source: Country Mapping Organization.
http://www.ncc.gov.ir/search.html

Figure 1: Location of the study area

Rural Development Subcommittee in 2007, these
indicators are in the form of 3 environmental,
social, and economical systems and 6 dimensions
and in the form of 14 components and 32 criteria
were used, and then introduce 217 indicators
for measuring rural development in the country
[25]. Scientists and various organizations have
also used different indicators to estimate the extent
of regional development. For example, in 1995,
the United Nations Commission on Sustainable
Development adopted 59 indicators (CSD, 1996).
Then, in 2007, the United Nations introduced
new revised indicators that included a set of 50
indicators (UNCSD, 2007).
In Iran, as in other underdeveloped and

developing countries, there is no data concerning
about theUnitedNation indicators. Therefore, with

a general view of the United Nation indicators,
this research has considered 101 suitable indicators
for Lorestan province. Selected indicators play
an important role in the development of regions.
In Iran, the statistical analysis of the provinces
has been published by the Statistics Center of
Iran (www.amar.org.ir). Because many data-
related data were not accessible for a number of
villages, villageswith incomplete informationwere
excluded.

3.2. Indicators
Selected indicators were classified into eight dif-

ferent categories, including education, population,
infrastructure, economics, health care, cultural
services, welfare, and agricultural performance.
These indicators and sub-indicators are shown in
Table 1.
First, studies and surveys were performed using

numerical taxonomy method for all villages based
on all indicators and then separately, based on each
of the indicators.

4. Results and discussions

4.1. The final ranking of the villages of Lorestan
province by numerical taxonomy method

The results of using the taxonomy method and
ranking the villages based on the development
coefficient are shown in Table 2. According to the
results, the development coefficient varies from a
maximum of 0,761 for Bazvand village to 1,000 in
the Keshvar village.
According to the results of numerical taxonomy

analysis, it was found that the distribution of
facilities and services between the villages of
this province has been done in a completely
inappropriate way, so that the first rank in the
ranking is related to Bazvand village, which
according to Table 4 has a village with provided
level. The Doroud and Shirvan villages have
also been ranked next and were considered semi-
provided areas. The rest of the villages have
a development coefficient (Fi) close to each
other, therefore, the rest of the villages cannot
be separated in terms of development. Thereto,
other villages in Lorestan province are part of the
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Table 1: Related indicators and sub-indicators

Row Main Indicator Sub-indicator
1 Educational Percentage of literacy for men, percentage of literacy for women, percentage of general literacy,

number of primary schools per 1000 students, number of high schools per 1000 students, number of
high schools per 1000 students, ratio of high school class to total schools , total number of students,
the literacy rate of rural women from the total population of literate people, the ratio of associate
degree (and higher degree) farmers to the total population of literate farmers, the number of schools,
the ratio of students to 6 years and older population, the ratio of office and administrative staffs to the
population is 6-year-old population and older than literates, the ratio of 6-year-old population and
older than illiterate to population of 6-year-old and older than, the ratio of illiterate farmers to the total
population of farmers, the ratio of students to the active population, the population of male students
in the country, the population of female students in the country, the population of male students in
abroad, , the population of female students in abroad.

2 Population Population number, population density, per capita housing unit, rural household size, number of
men, number of women, percentage of immigration imported in the last 10 years, active population
coefficient.

3 Infrastructure The length of the road per 100 square kilometers, the percentage of asphalt road from all roads, the
percentage of drinking water, the percentage of electricity, the percentage of telephone, the percentage
of gas piping, the percentage of rural cooperatives , percentage of implementation of pilot and
rehabilitation plan, percentage of public transportation, percentage of health center.

4 Economic Percentage of mining, employment rate, percentage of industrial factories, number of employed men,
number of employed women, number of poultry units, number of livestock units, number of industrial
livestock units, number of deep and semi-deep wells per exploiter, per capita tractor for each operator,
per capita cow and calf per user, sheep per capita for each operator, per capita area under cultivation of
annual crops per user, percentage of land users to total agricultural operators, the ratio of agricultural
workers to all employees in various economic sectors, the proportion of families with cars.

5 Healthcare Percentage of purified tap water, percentage of public baths, percentage of health centers, percentage
of physicians, percentage of dentists, percentage of welfare, percentage of veterinarians, percentage
of emergency, percentage of delivery facilities, percentage of pharmacy, the ratio of the number of
treatment beds per 1000 population, the ratio of round-the-clock clinics.

6 Service-cultural Percentage of library, percentage of sports venues, percentage of villages with Islamic council,
percentage of mosques and Hosseineh, percentage of internet access, rural population ratio in rural
cooperatives, percentage of cooperatives, percentage of rural areas, percentage of tourism services
(dining hall, public residence, etc.), percentage of agricultural promoters, percentage of established
banks, percentage of places for selling protein and meat products.

7 Welfare Percentage of access to radio, percentage of access to video media, percentage of waste collection
system, percentage of access to magazines and newspapers, percentage of park (green space),
percentage of information and communication technology, percentage of centers postal services and
postal bankss, percentage of ATMs.

8 Agricultural performance Percentage of fruit production from horticultural products, yield of irrigated wheat per hectare, yield
of rainfed wheat per hectare, yield of irrigated barley per hectare, yield of rainfed per hectare, yield
of other irrigated crops per hectare , yield of other rain-fed crops per hectare, average consumption
of organic fertilizers per hectare in farms, average consumption of livestock fertilizers per hectare in
farms, average consumption of chemical fertilizers per hectare in farms, average consumption organic
fertilizers per hectare in orchards, average consumption of livestock fertilizers per hectare in orchards,
the amount of chemical fertilizers per hectare in orchards, average consumption of pesticides per
hectare in orchards, average consumption of pesticides per hectare on farms.

semi-provided and deprived villages. It should
be noted that the villages of Olad Ghobad have
been removed from our list due to incomplete
information, and also the four villages included
Western Zalaghi, Romiani, Western Keragah, and
Goodarzi have been identified as heterogeneous
areas and we excluded them from list. The
results show an unfair distribution and even lack
of facilities and infrastructure in the villages of
Lorestan province, so that the villages ranked 14

to 82 are considered deprived villages and were
in one group. Considering the distances between
the villages of this province, it is necessary to pay
attention to the balanced distribution of services
among different villages of the Lorestan province in
order to achieve proper homogeneous development
at the provincial level by adopting proper planning
and management.
Therefore, with the results of data analysis based

on numerical taxonomy method, and development
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Table 2: The final ranking of the villages of Lorestan province by numerical taxonomy method

Village Development
degree
(Fi)

Rank Village Development
degree
(Fi)

Rank Village Development
degree
(Fi)

Rank

Bazvand 0,761 1 Tashkan 0,910 29 Southern
Mirbag

0,946 57

Doroud 0,844 2 Shurab (Dureh) 0,911 30 Eastern
Miankuh

0,948 58

Shirvan 0,849 3 Malavi 0,911 31 Western Tarhan 0,950 59
Roumeshkan 0,856 4 Southern Khavi 0,911 32 Mamulan 0,950 60
East Silakhor 0,858 5 Easterrn

Koregah
0,911 33 Siuthern

Beyranvand
0,954 61

Zhan 0,862 6 Eastern Tarhan 0,914 34 Eastern Zaz 0,956 62
Silakhor 0,866 7 Northern

Kashkan
0,915 35 Zaghe 0,956 63

Heshmat Abad 0,871 8 Afrineh 0,916 36 Western
Miankuh

0,957 64

Western
Pachelak

0,871 9 Southern
Kashkan

0,916 37 Zir Tang 0,958 65

Yousefvand 0,876 10 Veysian 0,919 38 Western
Barbarud

0,959 66

Bordsereh 0,880 11 Azna 0,919 39 Mahru 0,960 67
Ghale Mozafari 0,881 12 Eastern

Pachelak
0,920 40 Cham Sangar 0,960 68

Chalanchulan 0,881 13 Valanjerd 0,923 41 Tang Haft 0,961 69
Southern
Kuhdasht

0,886 14 Northern
Dehpir

0,923 42 Sepid Dasht 0,962 70

Doureh 0,888 15 Do Ab
(Selseleh)

0,923 43 Northern
Itivand

0,964 71

Northern
Mirbag

0,890 16 Kunani 0,924 44 Eastern Zalaghi 0,965 72

Souri 0,891 17 Darreh Seydi 0,929 45 Farsesh 0,966 73
Eastern Japlagh 0,891 18 Bolouran 0,929 46 Ghyed Rahmat 0,971 74

Jaydar 0,891 19 Northern
Kahveh

0,931 47 Southern
Itivand

0,972 75

Hemat Abad 0,892 20 Darb Gonbad 0,931 48 Gerit 0,975 76
Gol Gol 0,898 21 Cheshmeh Par 0,936 49 Northern

Beyranvand
0,975 77

Forouz Abad 0,898 22 Khomeh 0,936 50 Western
Kakavand

0,975 78

Western
Japlagh

0,900 23 Robat (Khoram
Abad)

0,939 51 Eastern
Kakavand

0,976 79

Nourabad
(Delfan)

0,905 24 Northern
Kouhdasht

0,939 52 Kakasharaf 0,978 80

Oshtorinan 0,906 25 Ghalaie 0,940 53 Pishkuh
Zalaghi

0,978 81

Hanam 0,907 26 Western Zaz 0,942 54 Keshvar 1,000 82
Sothern Dehpir 0,907 27 Nur Ali 0,942 55

Eastern
Borborud

0,908 28 Razan 0,946 56

coefficient of rural provinces that have small
distances from each other, it can be concluded
that other methods along with numerical taxonomy
technique can be used to increase ranking accuracy.

4.2. General ranking of villages in Lorestan
province based on each indicator by using
the numerical taxonomy method

The ranking of villages in each of the indicators
is shown separately in Table 4. First, all the data in
the Excel software was sorted. Then, the following
steps were done: standardization, calculation of
compund distance, homogenization, development
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Table 3: Qualitative classification of development
in numerical taxonomic method

Development
coefficient

Development level

0 – 0,775 Provided
0,775 – 0,884 Semi-provided
0,884 – 1 Deprived

model determination (Cio), and development
coefficient (Fi) separately for each of the studied
indicators, calculation and final ranking based on
the development coefficient index.
According to Table 4, the results are as follows:

Educational indicator: In terms of educational
index, South Koohdasht village with a
development score of 0,63 had the first
rank and Zhan (0,65) and Doroud (0,65)
villages obtained the next ranks, respectively.
According to these results and Table 3, it
can be concluded that the distribution of
educational facilities is heterogeneous so that
the villages ranked 1 to 18 are described as
having privileged areas, and villages with
ranking 19 to 54 are semi-provided, and next
20 villages are deprived villages. However,
considering the high development coefficient
of the first rank village and also the low
difference between the first and last rank
villages, it can be considered that the lack
of planning or lack of supervision over the
proper distribution of educational facilities
and services is sensible and tangible.
The villages of South Dehpir, Western
Zalaghi, Eastern Zaz, Shurab (Dureh), West-
ern Tarhan, Western Kargah, Northern
Kouhdashti, Golgol, Northern Mirbag, Noor
Ali and Hemmat Abad were also identified as
heterogeneous areas and were removed from
the ranking list.

Population index: In terms of population
index, Shirvan village with a development
coefficient score of 0,39 has the first rank and
Doroud (0,46) and Noor Abad (0,48) villages
obtained the next ranks, respectively.

According to these results and Table 3, it
can be said that the demographic conditions
and the density of the active population are
heterogeneous, so that the villages ranked 1
to 42 are described as provided areas, and the
villages of ranks 43 to 73 are part of the semi-
provided villages, as well as villages of Sepid
Dasht, Farsesh, Cham Sangar, and Western
Zazwere recognized as deprived villages. The
villages of Southern Dehpir, Western Kargah,
Goodarzi, Mahro, Hemmat Abad, Southern
Khaveh, Eastern Zalaghi, Western Zalaghi,
and Northern Kouhdasht were also identified
as heterogeneous areas and were removed
from our ranking list.

Infrastructure index: In terms of infrastruc-
ture index, Chalancholan village with the
coefficient development score of 0,22 has
the first rank and Heshmat Abad (0,25) and
Silakhor (0,28) villages achieved the next
ranks, respectively.
According to these results and Table 3, it can
be said that the distribution of infrastructure
facilities is relatively homogeneous and fair,
so that villages 1 to 68 are described as
providing areas, and the villages of ranks
69-72 are part of the semi-provided villages.
Only Mahour and Tang Haft villages were
recognized as deprived villages.
Based on the results, it can be concluded that
the focus on the distribution of infrastructure
structures among Lorestan villages is less
visible, and a more equitable distribution are
necessary. Western Zalaghi, Souri, Farsesh,
Goodarzi, Bazvand, Romeshkan, Romiani,
Eastern Borbrud, Western Barbroud, Razan,
Eastern Tarhan, and Qalaei villages were
found to be as heterogeneous areas and were
removed from the ranking list.

Economical index: In terms of economical
index, Zhan village with the coefficient
development score of 0.60 has the first
rank and Silakhur (0,62) and Dureh (0,63)
villages obtained the next ranks, respectively.
According to these results and Table 3, it
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Table 4: Villages ranking in Lorestan province based on each of the indicators using the numerical
taxonomy method

Educational Population Infrastructure Economical
Rank Village DC Village DC Village DC Village DC
1 Southern Kuhdasht 0,63 Shirvan 0,39 Chalanchulan 0,22 Zhan 0,60
2 Zhan 0,65 Dorud 0,46 Heshmat Abad 0,25 Silakhur 0,62
3 Dorud 0,65 Nur Abad (Delfan) 0,48 Silakhur 0,28 Dorud 0,63
4 Hanam 0,66 Southern Kuhdasht 0,51 Yuesfvand 0,29 Western Pachelak 0,64
5 Shirvan 0,68 Northern Mirbag 0,53 Dureh 0,35 Eastern Japlagh 0,66
70 Boluran 0,94 Eastern Zaz 0,84 Eastern Zalaghi 0,80 Razan 0,90
71 Eastern Zalaghi 0,94 Kakasharaf 0,86 Cham Sangar 0,81 Ghayed Rahmat 0,90
72 Ghalayi 0,95 Eastern Tarhan 0,86 Keshvar 0,84 Northern

Beyranvand
0,90

73 Gerit 0,97 Keshvar 0,86 Mahru 0,93 Northern Khaveh 0,91
74 Farsesh 0,98 Sepid Dasht 0,89 Tang Haft 1,00 Farsesh 0,92
75 Dare Seyedi 1,00 Farsesh 0,90 Pishkuh Zalaghi 0,92
76 Cham Sangar 0,90 Sepid Dasht 0,95
77 Western Zaz 1,00 Eastern Zalaghi 0,95
78 Western Zalaghi 0,96
79 Cham Sangar 0,96
80 Tang Haft 1,00

Health care Services and cultural Welfare Functional-agricultural
Rank Village DC Village DC Village DC Village DC
1 Rumiyani 0,70 Heshmat Abad 0,53 Chalanchulan 0,50 Yusefvand 0,64
2 Northern Dehpir 0,70 Oshtorinan 0,58 Silakhur 0,51 Ghale Mozafari 0,68
3 Bardeh Sareh 0,70 Tashkan 0,59 Eastern Barbarud 0,67 Rumeshkan 0,72
4 Eastern Barbarud 0,72 Bardeh Sareh 0,60 Nur Abad (Delfan) 0,67 Cahm Sangar 0,72
5 Azna 0,72 Western Pachelak 0,61 Zhan 0,71 Ghalayi 0,75
71 Cham Sangar 0,92 Eastern Kakavand 0,85 Southern

Beyranvand
0,98 Kargah 0,96

72 Pishkuh Zalaghi 0,93 Pishkuh Zalaghi 0,86 Eastern Kakavand 0,98 Ghayed Rahmat 0,999
73 Mamulan 0,93 Western Miankuh 0,86 Tang Haft 0,987 Zaghe 0,999
74 Western Kakavand 0,94 Cham Sangar 0,86 Western Zalaghi 0,987 Eastern Barbarud 0,999
75 Southern Itvand 0,94 Western Kakavand 0,88 Keshvar 0,987 Southern

Beyranvand
1,00

76 Eastern Kakavand 0,94 Mahru 0,88 Kakasharaf 0,988 Western Miankuh 0,95
77 Tang Haft 0,92 Cham Sangar 0,992
78 Northern Kuhdasht 0,96 Western Zalaghi 1,00 Souri 0,996
79 Western Zalaghi 1,00 Western Zaz 0,996
80 Eastern Zaz 1,00
DC: Development coefficient

can be said that the distribution of facilities,
structures and units effective in economic
conditions is heterogeneous. Villages with
ranks of 1 to 22 are described as providing
areas, and the villages of ranks 23 to 67 are
part of the semi-provided villages, as well
as villages with ranking from 68 to 80 were
recognized as deprived villages.

The economic index as well as its infrastruc-
ture is among the factors affecting various
indicators that should be givenmore attention,
and lack of planning and mismanagement
regarding the economic index can be one of

the main reasons of underdevelopment and
deprivation in different villages. It should be
noted that the villages of Bolouran, Western
Kargah, Northern Koohdasht, Western Mi-
ankooh, Bazvand and Noor Ali were found to
be as heterogeneous areas and were omitted
from the ranking list.

Health care index: In terms of health care
index, Romiani village with a development
coefficient score of 0,70 has the first rank
and Western Zalaghi village (1,00) allotted
the last rank, which has a difference of 0,30
coefficients with each other, which shows the
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lack of proper distribution of facilities and
health infrastructure is at the village level
of Lorestan province. According to these
results and Table 3, the first to 21st rank
villages are described as providing villages,
and the villages of ranks 22 to 61 are
part of the semi-provided villages, as well
as villages with ranking from 62 to 79
were identified as deprived villages. The
villages of Bazvand, Tang Haft, Shirvan,
Goodarzi, Keshvar, Razan, and Romeshkan
were identified as heterogeneous areas and
were deleted from the ranking list.

Services and cultural index: In terms of
service and cultural index, Heshmat Abad
village, with a development coefficient score
of 0,33 had the first rank and Western Zalaghi
(1,00) gained the last rank. According
to these results and Table 3, it can be
seen that the villages with ranking from 1
to 50 are described as providing villages,
and the villages of ranks 51 to 76 are
part of the semi-provided villages, as well
as Tang Haft and Western Zalaghi were
identified as deprived villages. The villages of
Bazvand, Eastran Japlagh, Goodarzi, Western
Japlagh, Cheshmeh Par, Northern Khaveh,
Romiani, and Silakhor were also identified as
heterogeneous areas and were removed from
the ranking list.

Welfare index: In terms of welfare index,
Chalancholan and Eastern Zaz villages were
ranked first and last, with a development score
of 0,501 and 1,00, respectively. According
to these results and Table 3, it can be seen
that the villages with ranking from 1 to 18
are explained as providing villages, and the
villages of ranks 19 to 45 are part of the
semi-provided villages, as well as villages
from ranks of 46 to 80 were identified as
deprived villages. The villages of Bazvand,
GhayedRahmat, Goodarzi,Western Pachelak,
Northern Mirbag, and Eastern Silakhor were
also identified as heterogeneous areas and
were removed from the ranking list.

Functional-agricultural index: In terms of
service and cultural index, Yousefvand vil-
lage, with a development coefficient score
of 0,638 had the first rank and Southern
Beyranvand (1,00) obtained the last rank.
According to these results and Table 3, it can
be concluded that the villages with ranking
from 1 to 6 are explained as providing
villages, and the villages of ranks 7 to 21
are part of the semi-provided villages, as
well as villages from ranks of 22 to 75
were identified as deprived villages. The
villages of Bazvand, Cheshempar, Dare
Seyedi, Romiani, Oshtorinan, Tang Haft,
Souri, Mahru, and Eastern Silakhur were
identified as heterogeneous areas and were
omitted from the ranking list.

5. Conclusion

In recent decades, rural development has been
one of the main examples of development in
most third world countries, hence it is a strategy
to improve the social and economic life of the
poor people in village and make a comprehensive
effort to reduce poverty, and efforts should be
made in village areas to increase production
and performance, and in the general context of
national policies, this should be taken into account
[26]. In fact, there is a connection between rural
development and national development (Cochrane,
2007). However, by examining and evaluating
the distribution of services and facilities at the
provincial and intra-provincial level, especially at
the rural level, the need for special awareness
to services and facilities distributions is more
expected.
Due to the geographical location of Lorestan

province and being located in the Zagros Moun-
tains and semi-humid and semi-arid climate zones
[34], this province has a great potential for
development that can be further studied. Also, in
some villages of Lorestan province, it is observed
that although they are not in a good position in
the ranking based on all indicators, but they have
high rankings in the evaluation based on each
of the indicators. For instance, Chalancholan
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village, which is ranked 13th in the ranking based
on all indicators and counted as a semi-provided
areas, based on the infrastructure index, this village
has the first rank,(development coefficient: 0,22),
which shows it is suitable for development in terms
of infrastructure.
Therefore, it can be concluded that in many

development indicators, the planning were formed
some villages have made relative progress in
one dimension and these villages have not been
properly developed in the other indicators, and this
has caused to reduction rural development level
for all indicators. By having a suitable planning
for the homogeneous distribution of infrastructure,
services, and comprehensive facilities in each of
the villages of the Lorestan province, it is easy
to imagine a coherent program that is appropriate
to the comprehensive progress approach at the
provincial level. In this regard, we can present
the following suggestions:

1. Use studies and research on implementation
and planning to prioritize villages

2. Encouraging private investment to progress
the socio-economic indicators of the Lorestan
villages

3. Establishment and reinforcement of service
centers in the villages and central rural

4. Improving the business environment and
creating a suitable environment for using
personnel in various sectors

5. Considering the deprivations in the priority
of development planning can decrease the
gap amongst the villages. According to our
results, it can be said that most of the villages
of Lorestan province are deprived and need
more attention from the authorities.

6. Balancing the pattern of distribution of facil-
ities and services, as well as decentralizing
some villages in the Lorestan province to
benefit other villages

7. Pay attention to the capabilities of each region
and appropriate policies to create jobs in
deprived villages

8. Providing social welfare and welfare services
according to all settlements of the province,
especially rural areas to prevent the migration
from rural areas to cities.
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