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Abstract 
Sprawl is one of the forms of expansion that has entered the literature of urban management and planning in the last half-century. Iranian cities are very good example for city sprawl and they have experienced this kind of expansion in very short period and very fast. This paper aims to identify, describe, and analyze Shiraz scatter and sprawl development and its resulting functional-structure, this research is based on exploratory, descriptive and analytical methods. Data collection in this research is through the secondary data and fieldwork research techniques. Data analysis demands descriptive and inferential statistics (Pearson regression correlation). This study suggests that since 1952 Shiraz city has experienced rapid growth, continuous and non-continuous. The proportion of scatter and sprawl development with respect to Shiraz expansion increased from 22.02 in 1957-1967 to 72.8 in 1977-2007. There are three period the first rapid development between 1957 and 2967 after that 5 years gap and the next period which is longer from 30 years between 1977 and 2007.  This turning points is in two specific periods are as the result of some consequences: Conversion of agricultural function as a predominant economic function in neighboring communities, into multi-functional agricultural function with emphasis upon services;  of some of the rural settlements into Shiraz; The development of extended spatial, administrative, economic, social and structural changes in residential part of Shiraz.
.
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1. Introduction
The growth foundation of developing countries generally based on modernization theory, industrial growth approach, and growth pole strategy in 1950-60 in Iran was not an exception in this regard. The Neoclassical Growth Theory developed to improve the bottom up decision-making in planning system and for empowering the local governments. This theory started with James E. Meade, 1951 and then was further developed in the works of Robert M. Solow, 1956 and Trevor Swan, 1956 (Komarovskiy and Bondaruk, 2013). In the 20th century, it started to happen in Iran. However, it was accelerated since 1957 specifically, growth pole strategy was considered to be a national, regional planning base between1969-78 namely under Iran forth a development plan (1969-1973). These kinds of development orientations, plans, and measures resulted in the concentration of resources and infrastructures in growth centers. As result, this theory of planning caused development gaps, migration, and scatter and sprawl development, and extended structural-functional changes including land uses changes in neighboring communities. After that, there is a dramatic sectoral shift in growth centers, city function changed as well, and many people from agricultural sectors moved to industrial sector or service. Therefore, shiraz as one of the main growth poles which is located in Zagros region with very big influence on other small cities and villages become attractive center for areas that were under the Shiraz region influence. Since 1952 Shiraz has experienced continuous and non-continuous growth pattern along major roads. This growth based on service and industrial oriented activities. 

     This study aims to investigate type, direction, rate and the causes of the Shiraz historical expansion. It further tries to find out its political, economic, physical, and social impacts upon neighboring communities’ between1957-2007. More specifically the major objectives is to identify, describe, and analyze the trend of functional, structural changes happened in Shiraz neighboring settlements within the period of study.
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Figure 1: Location of Shiraz Province in Iran


2.1. Theoretical discussions and research conceptual model
2.2. Modernization theory and polar development 
Modernization theory deals with the analysis of complex sets of spatial, political, economic, social, cultural, and psychological changes and transformations associated with the transition from agrarian traditional societies to industrial modern ones. This theory depends on both evolutionism and functionalism in order to describe the new modern nature of third world countries. Evolutionism believes that modernism is an evolutionary and gradual change rather being considered as a revolutionary change. Based on functionalism approach, modernism represents a systematic, internal, and transformative process. In very short, the urban expansion in developing countries is a socio-economic evolution and cause a structural transformation with new sectoral development. The economy is being considered as one of the theoretical and applied domains of modernism. Economic modernization pattern exemplified itself in the modernization of industries, technology, agriculture, services as well as the change in labor force. The proponents of economic modernism believe that industrial modernism requires the introduction of new types of machinery as well as new ways of production techniques. Rostow (1955) classified the development trend of the countries into five stages including traditional, transitional, take off, maturity and mass consumption (Rush, 1999). 
     Polarized development strategy as a welcomed one with its associated industrial growth and efficiency is very much aligned with modernism and industrial growth approach.
 François Perroux put forwarded growth pole as a spatial strategy in 1955 to prevent concentration of Paris.  He believed that scattering activities over space and anti-concentration measures could well dissipate development all over. This could have both some positive and negative feedbacks and consequences. Economic dynamics and their impacts on settlements growth and development are among the positive results. However, this may lead to some negative outcomes including migration, unemployment, inappropriate age and sex structure and unorganized and remote services location (Saeedi, 2013:155). This approach as a policy tool received some attention regarding spatial regional planning in different countries, including Iran in the 1960 decade. This was facilitated by the government financial support the source of finance was from the oil money and injected to the national economy. The oil money not only reduced the government dependency to agriculture in rural areas also the government needed more people in urban areas for industrial development. Furthermore, it was associated with industrial workforces, unprecedented rural-urban migration that encouraged people to migrate to cities for better life and more money.  Cities have never welcomed new comers and this rapid and unblessed migration caused physical urban expansion into peripheries. 
 
3. The history of urban sprawl 
American cities have rapidly expanded outward since 1950 decade. This was associated with swallowing lots of agricultural lands and forested areas. In addition, it has led to some negative environmental impacts and greater traffic problems (Bhatta, 2010:7). Scatter development and urban sprawl correspond to uncontrolled urban growth and expansion (Zhang, 2004) and high reliance upon private cars and development of highways (Hess, 2001). 
     These phenomena were associated with the greatest amount of housing construction activities after the second world (Duancy et.al, 2001). The complexity and magnitude of the resulting changes were the direct outcomes of government executive intervention at all levels (Gulfreund, 2004: 231). 
Urban growth, urban expansion, urban sprawl, and urban development even though have something in common, but they are different. Urban growth is a general concept that represents the degree of urban occupied lands. However, urban expansion is associated with the degree, direction (Horizontal, vertical) and a form of urban growth. Urban sprawl as one form of urban expansion generally bears negative meaning. Urban development corresponds to the improvement of some aspect of our life. 
(Wilson et al., 2003) identified three types of urban growth, including infill, expansive, and outlying. Horizontal expansion away from the city centre will lead to isolated, linear, and cluster growth pattern (Bhatta, 2010: 10) (Fig 2).
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Figure 2: Schematic diagram of urban growth pattern
Source: Bhatta, 2010: 11

     Urban sprawl indicates over-consumption of lands, nonstop and continuous horizontal expansion, leapfrogging growth as well as inefficient land utilization (Piser, 2006). According to the Vermont Association, this phenomena has both urban and rural characters happened along roads and highways in rural suburbs (Frumkim, 2004:1). It is argued that sprawl is associated with plan free development taking place in peripheries along major routes in haphazard and peace meal fashion (Rahman et.al, 2008). Urban sprawl represents development over isolated areas separated by vacant lands (Ottensmann, 1977). This is known as a leapfrogging growth (Gordon &Richardson, 1977). 
     Some of the scholars treat urban sprawl like cancer (Dilorenzo, 2000). However, the phenomena are considered as an urban settlement over the rural landscape (Harvey & Clark, 1965), low-density urbanization (Pendall, 1999), consumption of peripheral lands (Wilson et.al, 2003) and non-continuous development (Weitz & Moore, 1998). According to environmental protection agencies, sprawl at a metropolitan scale occurs when the rate of land conversion to non-agricultural use exceed over population growth rate (Barnes et.al, 2001). Hanson believes that there exists no common agreement regarding these phenomena (Janson, 2001). Barnes and others stated that the definition of this phenomena is dependent upon the applied ideology and structural contexts (Barnes et.al, 2001). Galster and others criticized the existed contextual bias regarding sprawl development. They believe that these phenomena could be parallel to the special pattern of land utilization, land development process, special land treatment and its consequences (Galster et.al, 2001). He believes that urban sprawl could be investigated by density, continuity, concentration, clustering, centrality, central dependency, mixed land uses, and contingency (Galester, 2004). Ewing and others believe in density, mixed land uses centrality, and accessibility as major elements for investigation of this phenomena (Ewinget.al, 2002). Burchell and others stated that unlimited expansion regarding undeveloped areas, low density, and non continuous expansion are the prime specifications of scatter and sprawl development (Burchell et al, 2005: 21). Based on above remarks and definitions low density, step, scattered and leapfrogging development as well as separation of land uses is being considered as the major characteristics of this phenomena. However, one could argue that out of those characteristics densities as a ratio between occupied lands for construction and population growth rate would be considered as the most common indicators with respect to urban sprawl (Haydari & Solaimani, 2013:15). This phenomena regardless of its causes could be considered as a low-density growth and expansion initiated from compact urban nodes which experiencing many environmental push factors. This could have a great impacts on the sustainability issue and residents living conditions. 
     To describe the preceding definition, non-sprawling development means: (1) discouraging outgrowth; (2) in case of any unavoidable outgrowth, it should be highly compact to reduce the city-size; (3) urban growth-rate should not exceed the population growth rate of that area; and (4) should not harm the interest and need of human and environment much, in the context of present and future. Fulfilment of these expectations tends to a smart and sustainable urban growth, failing of which results in sprawl (Bhatta, 2010: 9). 
According to some scholars, urban sprawl is neither black nor white. They believe that urban sprawl has some positive impacts, including access to more economic productions, provision of job opportunities and achieving a better lifestyle due to getting the advantage of different opportunities (Meshkini & Parhiz, 2011:169). They argue that care for citizen’s privacy and provision of space in which millions of citizens could have private dwellings in a secure and pleasant environment are among some of the urban sprawl advantages in the United States (Williamson, 2010:17). However, low density could not be considered as a prime indicator of urban sprawl. It is argued that density was associated with the urban history of America, Europe, as well as Mesopotamia. Thus, it does not just pertaining to the twentieth century. (Bruegmann, 2006:17-18).  

4. Structural-functional changes pertaining to settlement system 
Geographical environment as a synonym of the geographic system is composed of sets of natural, social and man-made phenomena along with their relationships (Kamanroodi, 2014: 251-52). Space could be identified from both subjective and objective aspects. It could be paralleled to the geographic environment. From an objective standpoint, it has corresponded to physical space. This kind of space is considered as one of the components of space as well as the geographic environment. It has resulted from reciprocal relationships between society and nature. However, the place is associated with nature as well. The human-made aspect of space corresponds to society. In short, geographic space is the domain of reciprocal relationships between man and environment. Any geographic system or spatial system is made of two fundamental dimensions, those are structure and function as well as their mutual relationships and continuous changes resulted from dynamism and innovation. Spatial geographic phenomena are being formed through time. They move, change in time and space which represents specific convergence and interwoven (Stlawa, 2000:1-3). One could conclude the major component of any spatial geographic system as follows:
•	Nature with all of its embedded components as a physical setting;
•	A society with all of the located activities and its cultural, economic, social, and political characteristics, relationships; 
•	Human-made space associated with human functions and activities in order to meet his mental and physical needs;
•	Time dimension as setting for an occurrence of dynamic processes and changes needed to be considered for any phenomena (Kamanroodi, 2006:34 -6). 
          Based on the above discussions there exist close relationships and linkages both vertical and horizontal between structural and functional components of spatial phenomena including cities, villages, regions, and zones. These would represent the capabilities of the system. It is argued that physical structures both natural and man-made are closely related to social-economic structures. Moreover, different functions of a system including economic, natural, ecological, social behave as subsystem and have their own interactions and reciprocal relationships. Thus, the totality of any spatial system possesses multi-dimensions and complex interactions regarding its natural, ecological, social, and economic components. The system is subjected to changes since the system has dynamic and temporal dimensions (Saeedi, 2013:11-2). There exists a difference between trends and consequences associated with metropolitan growth and expansion in developed countries as opposed to undeveloped ones. In industrial countries, people have problems with metropolitan compactness and density and therefore head toward peaceful, healthy suburbs. As a result, some of the people-oriented activities move to the peripheries as well. Thus, migration with respect to industrial countries metropolitans has counter stream nature. That means metropolitans' population head toward the countryside. On the other hand, developing countries experience imbalance urban growth and expansion as well as spatial, physical, economic, social disorders all associated with existing spatial gaps and overall concentration. This, in turn, is related to annexation and merging of neighboring rural spaces into metropolitans, and associated spatial un-organization as well as the development of squatter settlements (Saeedi & Sabet, 2011:149) (fig 3).
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Figure 3: Research Conceptual Model


     This research based on its objectives is considered to have theoretical nature. However, taking into consideration its nature as well as its method, it has exploratory, descriptive, and analytical character. Its theoretical approach is based on functional, structural one. Its statistical society corresponds with the residential area of Shiraz. Data collection has done via documentary and fieldwork technique. Data analysis, demand application of GIS in order to analyze the rate, direction, and form of Shiraz urban sprawl development between1957-2007. This is further followed by application of Holden model regarding computation of degree of sprawl development in Shiraz. The variables of this study include physical, economic, social and political characteristics with 23 corresponding indicators (Table 1).


Table 1. Variables and research indices
	Variables
	Indices

	Political sub division
	Number of counties, district, town, villages, cities

	Economy
	Occupational structure, occupational ratio, number of employees, ratio of employees, predominant economic function

	Demographic Composition
	Number of population growth rate, sex ratio, number of household, size of household, urbanization coefficient

	Spatial Expansion
	Area, growth per capita, degree of expansion, direction of expansion, pattern of expansion, form of expansion, percentage of scatter and sprawl development




5. Findings
Based on table 2 and figure 5, Shiraz experienced a population growth rate of 1.68 and 7.19 percent in 1957 and 1987 respectively. Physical expansion of the city indicates almost the same degree of growth. However, the year 1979 was associated with a decrease in both population growth rate and horizontal expansion. Thus, 1957 and 1997 considered an important breakthrough regarding both population growth rate and horizontal expansion. This city experienced the highest population growth rate as well as physical expansion between1977-87. Shiraz population doubled due to its growth rate (7.15 percent). Its area increased 3.7 fold in the decade. However, population growth rate pertaining to 1987-97 said to be 2.9 percent. That means 4.95 percent decrease compared to last decade. Its area increased 1.5 fold. This growth and expansion were associated with urban sprawl as well as annexation and merging of neighbouring communities. Population growth rate within 1997-07 was 1.44 percent, which was lower than the previous decade. However, its area experienced 1.69-fold increase because of merging and annexation of neighbouring communities.

Table 2. Changes associated with number of population, area, and scatter sprawl development in Shiraz 
	Year
	Number of population
	Percentage of population growth
	Area in Acres
	Per capita of area (m2)
	Degree of increase
	Percentage of development associated with population growth
	Percentage of scatter and sprawl

	1927
	101974
	-
	447
	52,39
	
	
	

	1957
	170659
	1,68
	894
	59,62
	2
	
	

	1967
	269865
	4,69
	1609
	83,14
	1.8
	77.98
	22.02

	1977
	425813
	4,67
	3540
	154,40
	2.2
	57.84
	42.16

	1987
	848289
	7,14
	13098
	190,91
	3.7
	52.68
	47.32

	1997
	1053025
	2,19
	20103
	279,88
	1.5
	50.47
	49.53

	2007
	1214808
	1,44
	34000
	52,39
	1.69
	27.20
	72.80


Source: Bureau of Iranian Statistics 1957 to 2007
     Shiraz has expanded and extended along major roads and arteries both in continuous and non-continuous fashion within the different periods of the time and this expansion taking into consideration the topographic configuration. These axes and their margins act as a sprawling domain capable of handling population overflow. These areas are associated with industries, warehouses, military centres and residential towns. Based on the Holden model, 54 percent of Shiraz horizontal expansion between 1957-07 is associated with population growth and 46 percent is the result of scattering and sprawl development. Census corresponding to 1957 and 2007 suggests that population growth rate plummeted from 77.98 in 1957-67 to 27.2 in 1997-07. However, sprawl share increased from 22.2 (1957-67) to 72.8 (1997-07) (table 2 and figure 4).
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Figure 4: Shiraz Expansion up to 2001


5.1. Political administrative changes 
Sprawl development and expansion into neighbouring communities between 1957-07 has led to new administrative political subdivisions. A first subdivision which resulted in recognition of Shiraz, Marvdasht, and Sepeedan happened between1967-77. Shiraz was divided into five districts. Associated villages changed from 9 to 21 between1988-91. Moreover, the new village named Derug was founded as well and Arjang district with its three villages was separated from Shiraz the same period of time. No changes in terms of political-administrative subdivisions occurred between 1997-07. However, this urban area was divided into four cities, Shiraz, Sarvestan, Koar and kharme between2007-2011. However, the number of villages was plummeted from 22 to 12. 1997-2007 experienced the addition of two more cities, Darian and Lupoyee. Shiraz now with the addition of five more new towns is composed of nine towns, Shiraz ,Sadraei,Zarghan, Lupoyee ,Bande Amir , Rahmatabad ,Khanezinan and Arjang plain (table 3).







Table 3. Shiraz metropolitan sub-division (from 1957 to 2012)
	Year
	Number of District
	Number of town
	Number of cities
	Number of villages

	1957
	-
	-
	-
	-

	1967
	-
	-
	-
	-

	1977
	-
	-
	-
	-

	1987
	4
	9
	5
	689

	1997
	6
	22
	5
	819

	2007
	6
	22
	7
	619

	2012
	3
	12
	10
	487


Source: Bureau of Iranian Statistics 1957 to 2012

5.2.  Social and demographic changes 
The Shiraz metropolitan population increased from 437760 in 1967 to 1675873 in 2007. Its population growth rate was 3.41 percent within this period of time that is lower than the Shiraz population growth rate (4.03) and higher than the province rate (2.8). These high rates of growth are associated with a high level of migration. Shiraz metropolitan, as well as Shiraz and Fars provincial, experienced high population growth rate up to 1977. However, population birth control policy along with the counter stream of war migrants toward their hometowns resulted in a decrease in population growth rate. Shiraz low population growth rate compared with Shiraz metropolitan rate between 1997-07 proved scattered, sprawl pattern of growth in former. As such the ratio of Shiraz population to Shiraz metropolitan and Fars province which was 61 and 18 percent respectively reached to 75.78 and 27.59 percent (table 4) 

Table4.Number of population, growth rate and sex ration
associated with Shiraz metropolitan and province
	Year
	Shiraz
	Shiraz Metropolitan
	Fars Province

	
	Number of population
	Growth rate
	Sex ratio
	Number of population
	Growth rate
	Sex ratio
	Number of population
	Growth rate
	Sex ratio

	1967
	269,865
	-
	112.5
	437,760
	-
	109.43
	1493804
	-
	107.51

	1977
	425,813
	4.67
	115
	640,495
	3.88
	112.4
	2035582
	3.52
	105.75

	1987
	848,289
	7.14
	105
	1,125,405
	5.8
	105.08
	3193769
	4.61
	104.89

	1997
	1,053,025
	2.19
	105.8
	1,389,628
	2.13
	106.7
	3817036
	1.8
	103.43

	2007
	1,214,808
	1.44
	103
	1,675,873
	1.89
	105.3
	4336878
	1.28
	103.42


Source: Bureau of Iranian Statistics 1967-2007
     The Shiraz metropolitan urbanization coefficient indicates an increase between1967-77. However, it shows a decrease in 2007. The coefficient pertaining to 1967 was 37.98. This reached 80.68 in1997. However, it dropped in 2007 (78) (table 5). Iran's urbanization coefficient and Fars province increased as well. However, this rate compared to Shiraz metropolitan was lower. One could conclude that an increase in urbanization coefficient of Shiraz metropolitan between1967-97 and its magnitude compared to Iran's and Fars province as well as the decrease in its rural population all are associated with scattering and sprawl growth pattern and functional Changes of neighboring communities.



Table 5. Urbanization coefficient associated with Iran Fars Province, Shiraz Metropolitan 
	Urbanization coefficients

Statistical society
	1967
	1977
	1987
	1997
	2007

	Iran
	37.98
	47.03
	54.29
	61.31
	68.46

	Fars Province
	40.34
	42.88
	50.87
	56.67
	61.17

	Shiraz Metropolitan
	66.37
	70.64
	79.69
	80.68
	78


Source: Bureau of Iranian Statistics 1967 to 2007
5.3.  Economic changes 
There exist a drastic decrease in the percentage of the population engaged in agriculture in Shiraz and Shiraz metropolitan in 1957 as opposed to 2007. The associated figures for Shiraz metropolitan, Shiraz and rural settlements were 43.8, 9.85, 6.4, 3.16, and 70.1 and 32.54 percent respectively. However, the percentage of the population engaged in agriculture in Shiraz in 1987 and 1997 compared to previous the periods showed some increases (table 6). This corresponds to a decrease in population engaged in the industrial sector. This would well-justified consideration of Shiraz as one of the Iranian development poles. Many industries including petrochemical, sugar, food processing, packaging, wood products, textile, electric, chemical, construction and handicrafts industries are all located in Shiraz.

Table 6. Occupational distribution in Shiraz, Shiraz Metropolitan, and Shiraz communities
	Year
	Shiraz Metropolitan
	Shiraz
	Shiraz rural communities

	
	Agriculture
	Industry
	Services
	Agriculture
	Industry
	Services
	Agriculture
	Industry
	Services

	1957
	43.7
	24
	32.3
	6.4
	33.1
	60.5
	70.1
	17.8
	12.4

	1967
	31.7
	28.1
	36.2
	4.98
	32.39
	62.63
	66.4
	22.3
	11.3

	1977
	17.69
	28.98
	53.33
	2.71
	27.18
	70.1
	54.58
	32.65
	12.77

	1987
	13.6
	25.2
	61.2
	3.31
	24.85
	71.84
	53.3
	19.9
	26.8

	1997
	11.32
	28.55
	58.33
	3.79
	13.4
	82.79
	40.92
	26.74
	30.93

	2007
	9.85
	14.06
	76.09
	3.16
	15.12
	81.72
	32.54
	10.48
	56.98


Source: Bureau of Iranian Statistics 1967-2007

     The percentage of people engaged in the industrial sector compared with the total engaged in Shiraz metropolitan increased between1957-97. However, the percentage of the industrial labor force associated with Shiraz decreased between 1957-07. Moreover, people engaged in the Shiraz metropolitan industrial sector, percentage-wise increased in 1997. However, one could see a remarkable decrease in 2007. This figure shows little increase in Shiraz in 2007 compared to 1997. These Changes are directly related to an increase or decrease in people engaged in the service sector. The percentage of the population engaged in service sector compared to total labour force associated with Shiraz and Shiraz metropolitan along with its rural settlements shows a drastic increase at the end of this three consecutive decade (table 6). Shiraz metropolitan had multiple functions with high inclination and tendency toward agriculture in 1957. However, this city had multiple functions including commercial and services in 1967, 1977, 1987, 1997.
     Shiraz itself possessed service function between 1957-07. However, its service role and function associated with 1957 was geared toward commercial function. The city entirely possessed service function toward the middle and the end of that period of time. That means the proportion and share of agricultural sector drastically declined. Rural areas of Shiraz metropolitan took agricultural role between1957-97. However, the city changed into multi-functions between 1397-07. Shiraz performed as a service nuclei in 2007 (figs 5, 6, 7).
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[bookmark: _Toc354847635]Figure 5. Predominant economic functions associated with Shiraz Metropolitan up to 2006
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Figure 6. Predominant economic functions associated with Shiraz up to 2006
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Figure 7. Predominant economic functions associated with Shiraz rural communities up to 2006


6. Analysis and concluding remarks 
This study suggests that both Shiraz and Shiraz metropolitan experienced 3.41 percent and 4.03 percent population growth in 1957-07 respectively, which is higher than the associated figure for the Fars province (2.8). The population growth rate of both Shiraz metropolitan and Shiraz was increasing until 1987. However, following that year they experienced some population changes due to the population growth control policy as well as immigration associated with war migrants. It further argued that the Shiraz population growth rate compared with the corresponding figure for Shiraz metropolitan during 1997-07 was lower. This is associated with urban sprawl and scatter growth pattern over suburban areas. 

     Urbanization coefficient pertaining to Shiraz went up from 37.66 to 80.68 in 1997. However, this plummeted to 78 percent in 2007. The associated figures regarding Shiraz compared with Fars province and Shiraz metropolitan were much higher. Urban physical expansion associated with population growth plummeted from 77.98 percent to 27.2 in 1957-67, and 1997-07 respectively. However, sprawl and the scatter growth pattern increased from 22.02 to 72.8 respectively in the same time period. Population growth rate associated with Shiraz was 4.69 and 4.67 percent in 1957-67 and 1967-77 respectively. The area increased from 447 acres in 1957 to 894 in 1967 (1.8 fold) and 16.9 acres in 1977. Scatter and sprawl growth pattern followed both topographic configuration and major arteries direction. Shiraz Predominant physical expansion pattern followed continuous, linear, and scatter form in 1947-67, 1957-78 and 1987-07 respectively. 

     Shiraz scatters and sprawl development and expansion of neighboring areas from 1967-07 has led to new political, administrative subdivisions. Shiraz metropolitan possessed Multifunction with particular emphasis on agriculture in 1967. However, this type of function was geared toward commercial in 1967. This is followed by a mere service function. There was a very drastic decrease regarding agriculture sector. Shiraz rural settlements had agriculture function between1967-87. This is followed by possession of Multifunctions in 1997 and 2007. 

Based on Pearson regression, correlation, there exists a significant relationship between the number of people engaged in the service sector, urbanization coefficient and population growth rate and degree of urban sprawl. It is argued that the higher the degree of urban sprawl, the higher would be the value of corresponding variables in Shiraz metropolitan (table 7).

Table 7. Correlation between degree of Shiraz scatter development and 
Functional-structural changes associated with neighboring communities
	Variable
	Correlation coefficient
	Significant level

	Population growth rate
	0.127
	0.8

	Urbanization coefficient
	0.726
	0.1

	Number of people engaged in agriculture
	-0.8
	0.04

	Number of people engaged in industry
	-0.811
	0.09

	Number of people engaged in service
	0.9
	0.001



     However, there exists a negative relationship between the degree of urban sprawl and people engaged in industrial and agricultural sectors. This study further suggests that conversion of agricultural land use into residential and services resulted in a decrease in people engaged in the agricultural sector. It further suggests that the development of the service sector is associated with the slower growth of people engaged in the industrial sector.
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