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Abstract 

Understanding differences between various 

geographical areas in terms of development level is an 

inevitable necessity. In this regard,development 

indicators in agriculture and livestock sectors are 

particularly important. Hence, this study aims to use 

the abovementioned indicators to demonstrate Iran’s 

development situation in terms of townships of 

Isfahan Province. 

Using numerical taxonomy, the study exhibits the 

distribution of 41 development indicators in 

agriculture and livestock sectors among Isfahan 

Province townships, and determines the contribution 

of each indicator to and its impact on the development. 

Results show that Isfahan townships vary in terms of 

development level. Khomeinishahr Township is 

ranked first, both in terms of total development 

indicators and in terms of indicators of each one of 

agriculture and livestock sectors. Based on the grading 

used in the study, Isfahan Province townships are 

categorized in four categories in terms of general 

development indicators, namely developed, relatively 

developed, underdeveloped and undeveloped. In 

addition, townships are graded in terms of agriculture 

and livestock development indicators. 
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Introduction 

In understanding underdevelopment and determining 

developed geographical areas, a special attention 

should be paid to understanding strengths and 

potentials of various geographical areas through 

exploring development indicators and comparing their 

values for various areas and finally testing whether or 

not a specific region is developed. 

A major issue with which all countries deal is 

development. Given the quick growth and expansion 

of modern technologies and the welfare resulting from 

it, development issue has experienced a lot of change. 

Development is a complex, multidimensional 

phenomenon that requires fundamental changes in 

social construct, attitudes of both people and national 

institutions, acceleration of economic growth, 

decreasing inequalities and removing poverty 

(Asayesh, 1997, 2003). 

It should be noted that understanding actual indicators 

of sustainable development and devising appropriate 

development strategies is becoming increasingly 

critical. Development is only real and valuable if it 

improves lives of all people especially the majority 

poor. In this regard, development of agriculture and 

livestock sectors is of a particular importance. 

Therefore, understanding differences between various 

geographical areas in terms of development level is an 

inevitable necessity. In addition, balancing the spatial 

distribution of resources and services in towns is the 

main goal of urban planners (Razavian and Poudineh, 

2007). In this regard, many studies have been 

conducted to statistically rank various regions using a 

variety of social and economic indicators. As for 

agriculture and livestock sectors, we can point out 

following studies. 

Bhatia and Rai (2004) used factor analysis and 

numerical taxonomy with 23 indicators to determine 

development level of 380 blocks in 32 regions of India 

in 2001.based on their findings, 56, 156, 116 and 52 

blocks were developed, relatively developed, 

underdeveloped and undeveloped, respectively. 

Joae et al. (2001) suggested a method to categorize 

various regions of Belgium to support regional 

development policy. Their method used multivariable 

statistical techniques, namely factor analysis and 

cluster analysis, with 33 indicators in various fields 

such as economy, health, education and culture. Their 

findings confirmed the accuracy of ranking in terms of 

development level. 

Dalvand (2005) used factor analysis and taxonomy to 

rank townships of Lorestan Province, Iran, in 1994 and 

2003. His findings show that inequality between 

regions had been increased in that period of time. 

Taghvayi and Rezayi (2004) used numerical 

taxonomy to determine development level of rural 

areas of Ilam Province, Iran. They found out that the 

most developed rural area was in Shirwan Chardaval 

County, followed by Ilam, Dareh-shahr, Dehloran, 

Mehran, Ivan and Abdanan counties. 

Based on this, the current study aims to evaluate 

development level agriculture and livestock sectors of 

various geographical areas of Isfahan Province using 

numerical taxonomy method. As the most important 

measure in the hands of executive managers, 

evaluation of development level in agriculture and 

livestock sectors of geographical areas of Isfahan 

Province may have very important implications for 

balanced development of various geographical areas. 

 

Significance of Issue 

Development is one of the biggest human 

achievements, dating back to Industrial Revolution. It 

has been accelerating over the last century, so that 

growing gap between rich and poor countries indicates 
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that a strong development in some countries coincided 

with weak and incapable development in other parts of 

the world. Investigating the level of 

underdevelopment and deficiencies in terms of given 

indicators in undeveloped regions, policymakers can 

take into account realities when they want to direct 

civil and development projects through budgeting, 

thus aiming for harmonized and balanced 

development of rural areas (Heydari and Kiani, 2010). 

It should be noted that growth and development in 

many countries depends on organizing rural aspects of 

development (Saeidi, 1998), and today rural 

geography is considered an important leverage in 

national, regional and local planning for rural 

development and ultimately for domestic development 

(Mahdawi, 1998). In most of the nation members of 

Organization of Islamic Conference (including a total 

number of 57 countries), agriculture has a 

considerable share of total economic activities. It 

accounts for more than 60% of GDP; and 40 percent 

of population on average live on it while in some 

countries this number goes up to 90 percent 

(SESRTCIC, 2007). 

Since population growth in developing countries is not 

proportional to the growth of their agricultural outputs, 

they have to face a serious challenge in this regard. 

Growing population and limited food resources have 

attracted the global attention to research about 

environment, food and nutrition. “Sustainable 

Agriculture” in the form of an integrated system for 

producing animal and plant foods can meet basic 

needs of humans (Bruke, 2005). In a similar vein, a 

report by the World Bank shows growing importance 

of agriculture either directly or indirectly in meeting 

millenniumgoals, especially in lower income 

countries (World Bank, 2003). 

In this regard, one may suggest that agricultural 

activities and distinctive potentials of various 

provinces can be regarded as one aspect of regional 

inequality in a country. First, we need to clarify intra- 

and inter-regional differences, noting that different 

problems can’t be solved by one similar solution 

(House of Commons, 2003). 

The primary goal of agriculture sector is to provide 

food and cheap labor for the industry. Nowadays, 

agricultural sector contributes to economic 

development through providing necessary foods for 

the people, increasing demand for industrial products, 

increasing farmers’ income, increasing employment, 

improving welfare in rural areas and increasing 

foreign currency reserves of the country (Fotros and 

Beheshtifar, 2008). 

 

Research Goals 

This research aims to investigate development 

indicators in various geographical areas of Isfahan 

Province and determine how developed each area is in 

terms of development indicators of livestock and 

agriculture sectors. Therefore, we determined 

development level of each region, the difference 

between them, each region’s position. Finally, we 

came up with a profile of potentials and services 

available in each region. These information can be 

used to plan and allocate resources and services in a 

way that is conducive to lowering inequality between 

regions. 

In brief, are goals are: 

- Investigating and ranking Isfahan Province 

townships in terms of livestock and 

agriculture indicators 

- Grading townships in terms of the 

development of livestock and agriculture 

sectors 

 

Research Method 

Generally, there are many ways to compare and rank 

regions in terms of a given set of indicators. Our 

method is Numerical Taxonomy. The method was first 

introduced by Adunson in 1763, developed by a group 

of Polish mathematicians in 1950. In 1968, Professor 

Zygmunt Hellwing from Worklaw High School of 

Economics suggested using the method for 

categorizing development level among various nations 

(Imanirad and Torabi, 1996). 

 

Numerical Taxonomy 

This method can compile a set of related indicators to 

categorize a set to less or more homogenous subsets, 

determine development level of a region, and grade 

items of a given set. One of the methods for ranking 

regions or activities in terms of development is called 

Numerical Taxonomy Analysis. Numerical taxonomy 

doesn’t need temporal series of data and can easily 

give answers based on some sectional data. Given the 

characteristics of the data available on Iran, this 

method is best suited to serve our purpose. 

Taxonomy analysis can be carried out in following 

steps: 

Step 1: Forming data matrices 

Step 2: Standardizing data matrices 

Step 3: Forming distance matrices 

Step 4: Determining shortest distances 

Step 5: Drawing optimum graph 

Step 6: Ranking homogeneous items in terms of the 

given measure 

Step 7: Calculating development level (grade) for 

homogenous items 

 

Development Variables and Indicators 

Indicator is a measure that quantifies a qualitative 

feature, enabling us to investigate and evaluate that 

specific feature. In studies such as this, a critical step 

is to choose variables and indicators related to the 

subject in hand. They form the very basis of the effort 

and research findings are based on them. 

Qualities and features such as advantage or 

development can’t be measured directly because they 

are qualitative in nature or there is not sufficient 

information about them. Therefore, they should be 
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measured indirectly, using qualitative measures called 

indicators. 

Based on our previous studies and literature review 

and using the information available in 2007 Annual 

Book of Statistics of Iran, 67 variables and 41 

indicators were chosen as total variables and 

indicators of development in livestock and agriculture 

sectors. 

 

Results and Discussion 

As mentioned earlier, in order to determine 

development grade of townships (fi), development 

model (Cio) was divided by top development model 

(Co). The closer the development grade (fi) to zero, 

the more developed the region; and the closer fi to 1, 

the more underdeveloped the region. 

In this section, first we use numerical taxonomy and 

development value to rank Isfahan Province 

townships in terms of total indicators and in terms of 

indicators of each one of agriculture and livestock 

sectors. 

Then, in order to determine general condition of 

townships, townships were ordered in terms of 

development level (ranking). Calculating accumulated 

relative frequency (Hi), development levels were 

categorized (i.e. graded) in four classes: developed 

(0<Hi≤0.25), relatively developed (0.25<Hi≤0.50), 

underdeveloped (0.50<Hi≤0.75) and undeveloped 

(0.75<Hi≤1). 

 

A: Ranking the Townships 

A1. Ranking townships in terms of livestock 

indicators 

As shown in Table 1, Khomeinishahr is most 

developed townships (fi=0.6282) and Ardestan is least 

developed one (fi=1). 

Table 1: Ranking townships in terms of livestock 

indicators (Source: study findings) 

Ra

nk 
Township fi 

Ra

nk 

Townshi

p 
fi 

1 
Khomeini

shahr 

0.62

82 
11 Semirom 

0.85

17 

2 Shahreza 
0.69

06 
12 

Najafaba

d 

0.85

44 

3 
Golpayga

n 

0.70

13 
13 

Aran & 

Bidgol 

0.86

17 

4 Esfahan 
0.73

3 
14 Natanz 

0.86

27 

5 
Chadega

n 

0.75

18 
15 

Tiran & 

Karvan 

0.86

78 

6 Kashan 
0.78

98 
16 

Falavarja

n 

0.88

59 

7 
Mobarak

eh 

0.79

1 
17 

Fereydun

shahr 

0.90

23 

8 
Borkhar 

& Meyme 

0.81

1 
18 Nayin 

0.90

73 

9 Khansar 
0.83

85 
19 Lenjan 

0.91

55 

10 Fereydan 
0.84

53 
20 Ardestan 1 

 

A2. Ranking townships in terms of agriculture 

indicators 

As shown in Table 2, Khomeinishahr is most 

developed townships (fi=0.7311) and Nayin is least 

developed one (fi=0.9587). It should be noted that 

since Mobarakeh and Falavarjan townships data were 

not found to be homogenous, they were removed from 

ranking process. 

Table 2: Ranking townships in terms of agriculture 

indicators (Source: study findings) 

Ra

nk 
Township fi 

Ra

nk 

Townshi

p 
fi 

1 
Khomeini

shahr 

0.73

11 
10 

Borkhar 

& 

Meyme 

0.88

68 

2 Natanz 
0.74

16 
11 Khansar 

0.89

16 

3 
Najafaba

d 

0.79

17 
12 

Aran & 

Bidgol 

0.89

21 

4 Esfahan 
0.80

41 
13 Semirom 

0.90

3 

5 Ardestan 
0.84

44 
14 

Fereydun

shahr 

0.92

79 

6 Kashan 
0.85

62 
15 Fereydan 

0.93

54 

7 Shahreza 
0.86

23 
16 

Chadega

n 

0.94

47 

8 Lenjan 
0.87

91 
17 

Tiran & 

Karvan 

0.94

88 

9 
Golpayga

n 

0.88

63 
18 Nayin 

0.95

87 

 

A3. Ranking townships in terms of total indicators 

(livestock and agriculture) 

As shown in Table 3, Khomeinishahr is most 

developed townships (fi=0.7432) and Nayin is least 

developed one (fi=0.9735).It should be noted that 

since Falavarjantownship data were not found to be 

homogenous, it was removed fromranking process. 

Table 3: Ranking townships in terms of livestock 

indicators (Source: study findings) 

Ra

nk 
Township fi 

Ra

nk 

Townshi

p 
fi 

1 
Khomeini

shahr 

0.74

32 
11 

Chadega

n 

0.90

06 

2 
Mobarak

eh 

0.77

58 
12 Lenjan 

0.90

6 

3 Esfahan 
0.81

22 
13 Semirom 

0.91

08 

4 Natanz 
0.81

5 
14 

Aran & 

Bidgol 

0.91

64 

5 
Golpayga

n 

0.82

03 
15 Fereydan 

0.93

07 
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6 Shahreza 
0.83

47 
16 

Fereydun

shahr 

0.94

27 

7 Kashan 
0.85

64 
17 

Tiran & 

Karvan 

0.94

6 

8 
Najafaba

d 

0.86

95 
18 Ardestan 

0.95

69 

9 Khansar 
0.89

22 
19 Nayin 

0.97

35 

10 
Borkhar 

& Meyme 

0.89

73 
 

 

B: Grading the Townships 

B1. Grading townships in terms of livestock 

indicators 

Calculating accumulated relative frequency of 

development, Isfahan province townships were 

categorized in four groups. Results are shown in Table 

4. 

Table 4: Grading townships in terms of livestock 

indicators (Source: study findings)  

 

B2. Grading townships in terms of agriculture 

indicators 

Calculating accumulated relative frequency of 

development, Isfahan province townships were 

categorized in four groups. Results are shown in Table 

5. 

Table 5: Grading townships in terms of agriculture 

indicators (Source: study findings) 

 

B3. Grading townships in terms of agriculture 

indicators 

Calculating accumulated relative frequency of 

development, Isfahan province townships were 

categorized in four groups. Results are shown in Table 

6. 

Table 6: Grading townships in terms of livestock and 

agriculture indicators (Source: study findings) 

 

Conclusions and Suggestions 

As already seen, our results from analyzing the data 

show there are gaps between Isfahan townships in 

terms of average development indicators. Filling the 

gap can be a mid-term or long term goal for provincial 

planners. In order to achieve this goal through 

allocating adequate budget to improve development 

level and ultimately eliminate deprivation, we need to 

know and understand deficits in indicators pertaining 

to undeveloped and underdeveloped townships. 

Evidently, knowing the deficits, allocated budgets 

should be determined based on deficits. Managers and 

planners who get to allocate budget should take this 

burden. 

We suggest that relevant authorities should pay 

attention to these deficits and more carefully allocate 

township budgets in order to further advance 

development, eliminate deprivation and remove 

deficits. 

In addition, data analysis shows that some townships 

of Isfahan Province have relative advantages in terms 

of some development indicators. This can explain and 

clarify advantages, potentials and capabilities of each 

and every township which can help prepare proper 

grounds for growth, development and prosperity. 

Therefore, two points are worth mentioning: 

First, authorities should pave the way to take a better 

advantage of such indicators in deprived and 

underdeveloped townships. In fact, provincial officials 

should take properly defined strategies to motivate 

various actors to work more effectively in deprived 

townships. As a result of such activities, deprived 

townships can finally prosper. 

Second and more importantly, carefully directing 

various productive factors toward those townships 

which have a relative advantage in agriculture and 

livestock sectors helped those townships rank much 

better in terms of development. As a matter fact, while 

paying attention to providing factors that meet basic 

needs of deprived townships, authorities should also 

take care of townships’ differences and director each 

different actor toward a proper township of each group 

that can ensure the success of its activities. In this way, 
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townships will become more powerful, paving the way 

for a full-fledged development in the province. 
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