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ABSTRACT 

Despite their fluctuating characteristics, urban economies of the U.S. 

during the last three decades exhibited relative steadiness in terms of the 

changing direction of general m'han structure. Such changing 

characteristics of the urban system are expressed as structural convergence 

because el;onomies of urban places have become more and more alike. This 

study explores the structural changes and growth factors of the Arizona 

urban system, using various analytic methods with the U.S. census data for 

1970, 1980, and 1990. The results from the factor analyses of Arizona 

towns indicate that while the Arizona urban system has grown fast through 

inmigration and urbanization processes since the 1960s, its basic structural 

properties have been quite stable. It is also found that specific factors 

affecting urban growth have changed over time, though the general 

sturcture of the urban system has been stable. 

The results from the analyses of urban industrial structure indicate 

that the economies of Arizona towns have become more diversified and the 

level of industrial specialization has become increasingly associated with the 

size of urban population and employment over time. From the analyses of 

nonemployment income sources, it is found that nonemployment income has 

become more important in the economic bases of towns over time, and the 

elderly population and metropolitan proximity are associated with the 



increase of nonemployment income of the communities. Further, it is 

revealed that nonemployment income significantly increases nonbasic 

income. Specifically, nonbasic income of larger town is more affected by 

investment income and that of smaller town is more affected by transfer 

income. Along with the industrial diversification trend, the fact that 

nonemployment income has become increasingly important in urban 

economies confirms that urban economies are becoming more and more 

alike. 

11 



CHAPTER 1 

INTRODUCTION 

12 

Economic growth and urbanization are responsible for the creation of 

identifiable systems of cities, both at the national and regional levels. The 

urban system of a region or nation consists of many interdependent cities 

performing various functions that are attributed to their locational and 

socioeconomic characteristics. Such urban characteristics, however, seem to 

vary continuously as the situation of urban areas changes from time to 

time, and this can result in the structural reformation of the urban system. 

Despite its fluctuating characteristics, urban economies of the U.S. 

during the last three decades exhibited noticeable steadiness in terms of the 

changing direction (Hartshorn 1992, 130-132). The changing trend of urban 

economies is mainly represented by growing tertiary activities in urban 

economies and relatively declining primary and secondary activities. This 

pattern indicates that industrial specialization, especially in the traditional 

manufacturing sector, has become less important in urban economies, and 

that various sources of income, especially in the services sector, have been 

developed to support the urban populace. Moreover, such income sources as 

transfer payments and investment, which are not directly generated from 

the industrial sectors, have become much more important than before in 

urban economies (Forward 1982, 1990). These tendencies toward the 



restructuring of urban economies is presumably characteristic of 

postindustrial society. 

13 

The background of such economic restructuring in the U.S. is 

indirectly associated with the general migration pattern. Many cities in 

sunbelt states have experienced rapid growth in urban population during 

the last three decades because of the population influx from the frostbelt 

states. At the same time, many corporate firms have migrated in the same 

direction as the population. The factors that have induced migration of 

corporate firms to sunbelt states include the abundant labor pool of 

migrants as well as cheaper labor cost (Schoenberger 1989) and, if any, 

possible corporate tax incentives. Further, the migration of elderly retirees 

to sunbelt areas has contributed a lot to the economic vigor of the 

communities in their destinations because they also bring in community 

income sources such as retirement pensions. The inmigration both of people 

and of firms promotes the local economies by way of furnishing new 

employment sources and inducing new construction and expansion of trade 

and services functions to support them. 

The questions on changing characteristics of the urban system and 

the mechanism of urban growth and development have been pursued in 

various perspectives of geographic and economic research. So far, however, 

most research on the urban system and industrial structure has focused on 

the specialized urban functions and has found evidence of structural 



14 

divergence among towns. However, the evolution of urban characteristics 

during the last few decades has already exhibited the new tendency of 

structural convergence. Marshall found such a tendency in his study of 

Canadian cities from 1951 to 1971: 

... this longitudinal study makes it clear that the employment profiles 
of Canadian cities have tended to converge toward the system-wide 
average profile over time. If this convergence is true for North 
American cities in general, we may infer a gradual weakening of the 
structural distinctions that separate the various functional classes of 
cities (Marshall 1989, 134). 

In relation to such topics, this dissertation will examine two main 

themes. The first theme is whether the characteristics of the various urban 

economies have been converging or diverging during the last two decades. 

It is assumed that urban economies have tended to become more and more 

alike because economic restructuring and migrational patterns of the U.S. 

have contributed to reduce the specialization level in urban economic bases. 

The second theme pertains to the identification of factors that are related to 

the growth of towns in terms of population, employment, and income. The 

possible factors are population size, inmigration, metropolitan location, 

industrial structure, and community income structure. 

Therefore, in this study of an urban system, both macroscopic and 

microscopic approaches will be applied in order to consider various factors 
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affecting the changes of urban characteristics. A factor-analytic approach 

may reveal the latent structure of the urban system as a whole, and 

analyses of the industrial structure and the income structure of various 

types of communities may reveal economic characteristics of urban growth. 

Subsequent chapters will discuss these themes and apply them to the case 

of the Arizona urban system. 

Review of the Literature 

Central Place Theory and Applications 

A regional set of cities is interrelated through activity networks at 

various levels in the system, and, for that reason, the hierarchical structure 

of cities is characteristic of the urban system. The hierarchy of the urban 

system is constructed by the locations, spacing, and size distributions of 

settlements and the number of functions in them, and such attributes 

formulate the bases of central place theory. 

A number of theoretical studies on central place systems since the 

late 1950s have been added to the classical works of Christaller and Losch. 

While the classical central place systems tended to treat the center size in 

terms of the number of functions supplied, Beckmann (1958) attempted first 

to deal with the trade center size by formulating the relationship between 

the total market area population and the population of the centers in 



various hierarchical levels. This model of city size distributions has been 

greatly extended by Dacey (1966), Parr (1970), Beckmann and McPherson 

(1970), Mulligan (1979, 1982), and Beguin (1979). 

16 

In an attempt to overcome the weakness of the central place models, 

that is, their static conception, Parr (1980, 1981) examined structural 

change in the central place hierarchy through changes in nesting factors. 

Further, White (1978) and Allen and Sanglier (1979, 1981a, 1981b) have 

developed dynamic central place models simulating the effects of various 

changes in the spatial organization of a region on the structural evolution of 

central places. Such developments of the central place models were well 

summarized in Mulligan (1984). 

Compared to these theoretical developments, empirical studies have 

not been prolific (Stabler 1987, 225). Since the classical work of Berry and 

Garrison (1958) defining the hierarchy of central places on the basis of 

numbers of functions supplied, there have been some impressive studies 

which explain the central place systems at a point in time. However, the 

empirical studies of structural changes in trade center systems through 

time have been rare. Hodge's (1965) study of Saskatchewan between 1941 

and 1961, and Stabler's (1987) longitudinal study of the same province 

between 1961 and 1981 are exceptionally notable cases of such studies. 

Central place theory mainly concerns the locational pattern of retail 

and service firms and the hierarchy of urban places as market centers (de 
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Souza and Foust 1979, 244). Inspired with the idea of central place theory, 

studies on the urban system tend to focus on the retail and service functions 

of urban places. However, the urban system is an entity of different but 

interrelated urban places with various socioeconomic traits. There are 

many aspects of urban systems that cannot be explained by the viewpoint of 

central place theory (Pred 1977). For example, central place theory 

concerning retail and servico functions of urban places does not provide a 

rationale for the location of retirement towns, resorts, mining towns, and 

other specialized-function settlements (Mulligan, Wallace, and Plane 1985, 

77). 

Factor Analysis 

Factor analysis has been applied as a tool to search for latent traits 

causing structural changes and development of the urban system "by 

separating and identifying clusters of closely interdependent variables 

whose interpretation is keyed to latent structure and processes" of the 

urban system (Berry 1972, 14). Managing large amounts of data, factor 

analysis reduces their complex interrelationships into major inherent factors 

with distinct regularities. 

The classical study of Moser and Scott (1961) that examined England 

and Wales towns for 1951 using principal components method was 

replicated by Hadden and Borgatta (1965), who analyzed the 1960 census 
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data for U.S. cities using principal axes factor solution. King (1966) 

identified the change of urban dimensions in Canada between 1951 and 

1961, and reviewed the empirical findings in the light of some 

generalizations about the growth and development of urban systems. Hodge 

(1965) employed a factor-analytic method to specify the structural relations 

among observable characteristics of trade centers in Saskatchewan. Later, 

he proposed a set of testable hyphotheses on the urban dimensions from his 

study of comparative urban structures of four Canadian regions (Hodge 

1968). Searching for the latent dimensions of the American urban system, 

Berry (1972, 1977) criticized the traditional city taxonomy and attempted 

international comparisons of the extracted urban dimensions in order to 

examine their generality in the light of the propositions suggested by Hodge 

(1968). Bunting (1972) also adopted factor analysis to explain the 

underlying structure of the Ontario-Quebec urban system in 1951 and 1961, 

and, further, classified the cities using cluster analysis on the basis of the 

factor scores on all major factors. 

The major problem of the past factor-analytic studies on urban 

systems has been in the imprudent selection of the explanatory variables; 

multicollinearity of variables extracts undue factors accounting for an 

abnormally larger amount of variance. Another problem of factor analysis 

is in the interpretation of the extracted factors. Subjective interpretation of 

the latent dimensions is apt to mislead the subsequent analysis. 
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Shift-Share Analysis 

In analyzing the relationship between industrial structure and 

regional growth, many scholars have contributed for several decades to 

develop shift-share technique as a sophisticated analytical tool (Dunn 1960, 

1980; Herzog and Olsen 1977; Stevens and Moore 1980; Haynes and 

Machunda 1987). The traditional form of the shift-share model divides the 

change in regional employment into three components: national growth 

effect, industry-mix effect, and competitive effect. This classical form of the 

technique was modified by Esteban-Marquillas (1972) in an effort to solve 

the problem of interwoven effects which makes the decomposed competitive 

effect an impure measure of regional competitiveness. His model overcame 

the problem by introducing the concept of homothetic employment and 

separating the competitive effect into a pure competitive effect and an 

allocation effect. This modified shift-share formulation was empirically 

tested for U.S. BEA (Bureau of Economic Analysis) economic regions and 

areas by Herzog and Olsen (1977). They found that the homothetic 

employment concept made the problem of weights in the classical model 

even worse because the homothetic employment is calculated only from the 

base year, not considering the terminal year. Dunn (1980) employed a 

slightly different version of the model using the homothetic employment to 

analyze the changes in the U.S. urban system in various aspects. Arcelus 

(1984) further extended the shift-share model by subdividing the traditional 
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competitive effect into the regional growth effect and the regional industry-

mix effect. The regional growth effect accounts for regional employment 

change attributable to the total growth of the region, and the regional 

industry-mix effect accounts for the regional employment change 

attributable to the regional industrial composition. 

Stochastic models of shift-share analysis were formulated by Berzeg 

(1978) and further empirically tested by Knudsen and Barff (1991). Their 

linear models based on analysis of variance (ANOV A) made it possible to 

test predictive hypotheses on the shift-share identity. In an effort to solve 

the problem of weights in the classical model, Barff and Knight (1988) 

developed the dynamic shift-share approach by adjusting the shift-share 

components annually for changes in industrial structure. Recently, 

McDonough and Sihag (1991) developed a set of models incorporating 

multiple bases, i.e., primary- and secondary-base economies, into the shift

share model. Those models are based on the assumption that the 

employment growth of a subregion tends to be affected not only by the state 

economy but also by the national economy. Their models, however, were 

misspecified because there is no way to measure the right magnitudes of the 

state effect and the national effect separately for each different subregion. 

Industrial Specialization and Diversification 

On the issue of industrial specialization and diversification, the 
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literature shows two research trends: one is the measurement of industrial 

specialization or diversification, and the other is the study of relationship 

between industrial diversification and other regional aspects. Current 

measurement methods of industrial specialization are largely originated 

from two devices: one is the classical method formulated by Lorenz and Gini 

in the early 20th century for the measurement of wealth concentration, and 

the other is the coefficient of specialization of P. S. Florence (1943). Parr 

(1965) and Bahl, Firestine, and Phares (1971) reviewed the development of 

indexes of specialization and diversification and suggested alternative 

measurements. Clemente and Sturgis (1971) explored the relationship 

between city size and industrial diversification and concluded that the 

relationship is not evident in their data set. Gilmour and Murricane (1973) 

found that the structural divergence (disparity) in the manufacturing sector 

between Quebec and Ontario had deepened between 1870 and 1968. 

Marshall (1975, 1989) reviewed again the measurements of industrial 

specialization and examined the relations of industrial diversification to city 

size and functional type. Most recently, Bagchi-Sen and Pigozzi (1993) 

discussed the divergence in occupational and industrial diversification and 

concluded that the association of industrial and occupational structures has 

weakened and that while industrial diversification is still important for 

economic development, occupational diversification is associated with lower

income jobs. 
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Economic Base Studies 

Economic base theory provides a useful research frame in which to 

explore the urban growth mechanism. There have been numerous economic 

base studies, and many of them have been devoted to developing the 

methods for estimating the economic base multipliers. Alexander (1954) 

reviewed the historical development of the basic-nonbasic concept and 

proposed possible applications of the concept in urban studies, and 

Blumenfeld (1958) pointed out the problems of the basic-nonbasic concept in 

its application to the metropolis. U1lman and Dacey (1960, 1968) asserted 

that the minimum requirements method provides a useful and easily 

applicable tool to understand urban economic bases and structure, while 

Pratt (1968) criticized it. In his monograph on economic base study, Tiebout 

(1962) focused on the economist's view and its practical aspects. Moore 

(1975) and Moore and Jacobsen (1984) extended the utility of the minimum 

requirements technique to regional economic impact analyses by employing 

the multiplier concepts while updating the regression estimates of Ullman 

and Dacey for 1970 and 1980. 

In addition, various economic base models have been tested for 

Arizona small towns with the unique survey data, the Arizona Community 

Data Set (ACDS) (Gibson and Worden 1981; Mulligan and Gibson 1984a, 

1984b; Mulligan 1987; Mulligan and Kim 1991). Since the data set contains 

the basic and non-basic components of establishment-level employment 
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compiled from community surveys conducted since the mid-1970s, it was 

possible to estimate accurate economic base multipliers. The regression 

models for estimating employment multipliers, which were adopted to 

analyze the data set, represent the simplified mechanism of employment 

growth in urban places. Particularly, using the regression models, Mulligan 

(1987) and Mulligan and Kim (1991) showed the effect of public transfer 

payments, as well as the effect of basic and total employment, on the 

increase of nonbasic employment. Knapp and Huskey (1988) also examined 

the effects of transfer income on remote regional economies in Alaska using 

a modified economic base model estimating income and population. 

Studies on Nonemployment Income 

There have been several studies on nonemployment income using 

descriptive approaches. Forward (1982, 1990) examined the income source 

variations of Canadian cities and revealed the growing importance of 

nonemployment income in the economic bases of cities. He also found that 

income sources significantly vary in accordance with regional location and 

size of city. For the case of Michigan, Manson (1986) examined the 

distributional patterns of nonemployment income on Michigan counties, and 

Groop and Manson (1987) investigated the relationship between elderly 

migration and nonemployment income in terms of spatial distribution on 

Michigan counties. For the case of the U.S., Manson and Groop (1988, 



1990) demonstrated the geographical concentration patterns of 

nonemployment income in the U.S. and their relations to the elderly 

population. 

Urban Classification 

24 

For the method and purpose in functional town classification, Smith 

(1965) emphasized the usefulness and superiority of multivariate 

approaches like cluster analysis in classification task, compared to the 

traditional taxonomic approaches, and the importance of the accessory 

characteristics derived from functional classifications of towns. Although 

the classical taxonomic approaches in urban classification, used by Harris 

(1943) and Nelson (1955), have succeeded in identifYing various types of 

urban functions, their intuitive, arbitrary selection methods using threshold 

values of the employed labor force have raised basic questions about the 

purpose and methodology of urban classification (Smith 1965). 

Arizona's Economy and Urban Characteristics 

There have been a number of studies concerning the functional bases 

of Arizona towns (Gibson and Reeves 1970, 1974; Reeves and Gibson 1973, 

1974; Mulligan and Reeves 1985, 1986; Mulligan, Wallace, and Plane 1985). 

Gibson and Reeves (1970, 1974) used regression methods to examine the 

relationship between the number of establishments (or functions) and 
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population of surveyed small towns in Arizona and the relationship among 

the number of establishments and the five variables derived from the basic 

assumptions of central place theory. Reeves and Gibson (1973) compared 

the threshold populations for functions in sampled Arizona small towns 

with those of two other regions. Mulligan and Reeves (1985, 1986) utilized 

the basic employment data from surveyed Arizona small towns to analyze 

the functional roles and to classifY them. Mulligan, Wallace, and Plane 

(1985) constructed multiple regression models for estimating the number of 

establishments by business type in Arizona small towns. 

The classical shift-share method has been employed to examine the 

changes in sectoral bases of Arizona's economic growth (Silvers and 

Shelnutt 1987) and to examine how Arizona's economic growth is 

distributed to counties across the state (Charney 1987). Pavlakovic and 

Kim (1990) analyzed the impact of Mexican transborder shopping on 

Arizona's border communities. Melnick et al. (1988) reviewed the urban 

growth processes in Arizona and the policy aspects of their consequences. 

For the historical evolution of Arizona's urban system, Sargent (1988) gives 

excellent overviews, with some detailed topics. 

Research Objectives and Hypotheses 

It appears that only limited research efforts have pursued the topics 
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of convergence in economic structure among cities and the effects of 

nonemployment income on urban growth, because these are relatively new 

phenomena. Although there have been some studies focusing on the 

interregional convergence of income differentials (Hoover and Giarratani 

1984, 334-8), the phenomenon of structural convergence among urban 

economies was noted only by Marshall (1989). Further, research has only 

recently paid attention to the impact of nonemployment (or transfer) income 

on community economies (Mulligan and Gibson 1984a, 1984b; Mulligan 

1987; Knapp and Huskey 1988; Mulligan and Kim 1991). 

The main purpose of this dissertation is to identify the spatial and 

temporal characteristics of the Arizona urban system which have led to 

economic convergence and urban growth. In order to pursue this purpose, 

the dissertation will first show the latent dimensions of the urban system 

and their changes over time, then explain the relationship between sectoral 

employment structure and urban growth, and finally clarify the relationship 

of nonemployment income to the growth of urban economies. In doing this, 

it will shed light on the underlying associations of these findings with the 

economic convergence tendency. 

Since there has been no recent study on longitudinal aspects of 

structural dimensions of a rapidly growing urban system, this study will 

attempt to find such longitudinal factors composing the urban system of 

Arizona, which is a fast-growing state. For the issue of urban growth, this 
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study will focus on its association with the economic aspects such as 

industrial structure and income structure. In relation to the previous 

research on these topics, a set of hypotheses to be probed in this study was 

developed as follows. 

Hypotheses on Urban System Structure 

1. Urban dimensions of a region are stable over time. 

There has been research pursuing the question of the stability of 

urban dimensions over time. In their study of U.S. cities for 1960, Hadden 

and Borgatta (1965) demonstrated the stability of the structural dimensions 

not only between different city groups in size and location but also between 

years, 1950 and 1960. King (1966) suggested from his study of Canadian 

urban dimensions for 1951 and 1961 that the urban dimensions are not 

stable, reflecting the changes in urban society. Bunting (1972) found 

somewhat limited stability of urban dimensional components from his study 

of the Ontario-Quebec urban system for 1951 and 1961. 

2. Socio-demographic factors playa more important role than economic 

bases in the structural dimensions of towns. 

In the postindustrial society, non-economic characteristics become 

increasingly important in explaining urban structural dimensions (Mulligan 

and Reeves 1986, 349). Moreover, most studies of urban dimensions using 
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factorial approaches produced the result that the socio·demographic 

dimensions are extracted in earlier stages because they explain more of 

total variation than do the economic base dimensions (Hadden and Borgatta 

1965, King 1966, Bunting 1972, Berry 1972). 

3. Economic base of urban centers tends to act independently of other 

urban structural features. 

This is a Hodge's original proposition (1968, 117), and it was verified 

by Berry (1972). Berry concluded that the proposition is valid with the 

exception of hierarchical organization of market·oriented centers. 

4. Factors affecting urban growth change over time according to the new 

structural arrangements. 

This hypothesis was derived from another Hodge's proposition (1968, 

177) that "as growth occurs over considerable time, the structural features 

conducive to such growth change." Though Hodge inferred this proposition 

from his study, it has not yet been tested by others. 

Hypotheses on Industrial Structure 

5. Towns specializing in the primary sector tend to decline. 

This hypothesis was derived from classical stage theories of economic 

development. In the present times, the core of the developmental process is 



the transition from a primary economic basis to a secondary economy and 

further to a tertiary economy (Berzeg 1978, 463; Hoover and Giarratani 

1984, 337). Since most underdeveloped economies are dominated by the 

primary sector such as agriculture and mining, it is expected that 

agricultural and mining towns tend to decline. 
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6. Urban size is closely related to industrial diversification. In other words, 

larger towns tend to be more diversified in industrial composition. 

The relevancy of industrial diversification to urban size has been an 

interesting topic for a long time. Thompson (1965, 147) has mentioned that 

"[c]learly, increased city size brings greater industrial diversification," which 

had been a widely accepted proposition, but Clemente and Sturgis (1971) 

and Marshall (1975, 1989) demonstrated somewhat limited statistical 

support for that proposition. 

7. Distance to the metropolis has no association with industrial 

diversification. 

Concerning the relationship between industrial diversification and 

the locational factor, Marshall (1988, 120) argued that "location does not 

significantly influence the level of diversification attained by any particular 

city." From this proposition, the above hypothesis was derived to test the 

relevancy of metropolitan location to diversification level. 
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8. Towns become more diversified and more alike over time. 

Marshall (1989) found that the employment profiles of Canadian 

cities showed increasingly diversifying trends from 1951 to 1971, a result 

which implies the convergence tendency of urban economies over time. This 

trend is assumed to be univeral in North American cities, and the above 

hypothesis will be tested with Arizona towns in this study. 

Hypotheses on Income Structure 

9. Nonemployment income sources become more important in the economic 

bases of towns over time. 

With the income data for Canadian cities over 50,000 in population 

since 1966, Forward (1982, 1990) demonstrated the increasing importance of 

nonemployment income sources in the urban economic base. In this study, 

the same proposition will be tested with the income data for Arizona towns 

over 2,500 in population since 1970. 

10. Nonemployment income is positively associated with the elderly 

population. 

It is assumed that most nonemployment income sources for 

communities come from the elderly population since nonemployment income 

is the major income source for elderly people. This assumption, however, 

has been accepted without any empirical or statistical evidence. Thus, the 



above hypothesis will be statistically tested in this study. 

11. Nonemployment income is negatively associated with the distance to 

the metropolis. 
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If nonemployment income is closely related to the elderly population, 

metropolitan proximity is assumed to be related to nonemployment income 

because many retirement towns are located in the suburbs of the 

metropolitan centers. 

12. Nonemployment income significantly increases nonbasic income, and 

the impact of nonemployment income becomes greater over time. 

It has been proved that transfer payments significantly affect the 

nonbasic employment estimates (Mulligan and Gibson 1984a; Mulligan 

1987; Mulligan and Kim 1991). Since nonemployment income is an 

exogenous source for community income, nonemployment income, like basic 

income, increases nonbasic income. Furthermore, if nonemployment income 

becomes more important over time, its impact on nonbasic income is 

assumed to increase over time. 

13. The impact of transfer income on nonbasic income is stronger in 

smaller towns, and the impact of investment income on nonbasic income is 

stronger in larger towns. 



32 

Forward (1990, 130) found that "the larger the city, the higher the 

percentage of income from investments; the smaller the city, the higher the 

percentage of income from pension-government sources." In this study, 

somewhat different aspects of income source variations are examined 

statistically. It is assumed that transfer income has greater impact on 

smaller town economies and that investment income has greater impact on 

larger town economies. 

These hypotheses will be tested in detail by using appropriate research 

methods in the following chapters. 

Research Methodology and Data 

In order to fulfill the research objectives, this study will adopt the 

urban system of the state of Arizona as the object of the case study. 

Arizona was selected because it is a fast-growing sunbelt state where many 

changes in demography and economy have been experienced during the last 

30 years and where a number of town-level studies on economic bases and 

functional variations have been conducted. The time span of this study 

covers the structural characteristics of Arizona urban places in 1970, 1980 

and 1990. 

Data were collected for places with population greater than 2,500, 



33 

which are defined as urban phces in the U.S. census. The main data 

sources were various 1970, 1980 and 1990 census publications including a 

Summary Tape File (STF) of the 1990 census for Arizona. Other data 

sources utilized to complement the missing data from the census 

publications and to obtain additional information include Arizona 

Community Profiles, published annually by Arizona Department of 

Commerce, Arizona Statistical Review by Valley National Bank, and 

Arizona Yearbook by The Information Press. The numbers of urban places 

in Arizona identified by the censuses were 47 for 1970, 77 for 1980, and 95 

for 1990, figures which include not only incorporated places but also census 

designated places (CDP) (see Table 1). However, since some towns were 

incorporated into neighboring towns between 1970 and 1990 and since some 

analytic techniques require the same number of observations for different 

years, the numbers of towns employed in each analysis of this study may be 

different from the numbers of urban places identified by the census for the 

purpose of comparisons among the three dates. 

The patterns of urban growth and change can be captured by several 

different indicators. While population change is the most widely used 

indicator of urban growth, other useful indicators include growth in 

employment, land area, housing units (Melnick et a1. 1988,5), and income. 

In this study, the urban growth process will be measured mainly by 

population, employment and income. 
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Analyses of collected data proceed first by examining the changes in 

the Wlderlying structure of the Arizona urban system. In Chapter 2, this 

study will perform factor analysis of the data set for individual urban places 

in three different periods: 1970, 1980 and 1990. Mter reviewing the 

literature (Hodge 1965, King 1966, Berry 1972, Bunting 1972), 28 variables 

for 1970 and an identical set of 30 variables for 1980 and 1990 were chosen 

to be factor-analyzed for each date (see Table 2 in Chapter 2). The 

difference in the number of variables is due to the more detailed 

compilation of census data in 1980 and 1990. The input variables can be 

classified into the following domains: demographic, migrational, 

socioeconomic, housing, locational and economic base. Mter interpreting the 

changes in underlying dimensions in the Arizona urban system from the 

illustrated tables for factor loadings and factor scores, a stepwise regression 

model will be formulated to examine the structural matrices comprising 

factor scores with regard to their associations with population changes of 

towns. 

Further, in Chapter 3, to examine the effects of the state economic 

changes and local industrial structure on the employment growth of towns, 

a shift-share analysis will be performed for Arizona towns for 1970-1980 

and 1980-1990 using census data on employment in nine industrial sectors. 

Investigating how the changes in regional employment structure have been 

distributed across the regional urban system and which sectors have led 
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towns to growth or decline, helps to elucidate the factors in urban growth. 

This study will employ an extended version of the shift-share technique, 

which was suggested by Arcelus (1984) to take the effects of local industrial 

structure into account. The shift-share components resulting from the 

analysis will be presented by type of magnitude and compared with the 

functional groups of towns resulting from the cluster analysis, in order to 

show which types of towns are growing fast or stagnating. Also, this study 

will discuss the relationship between urban size and the level of industrial 

specialization that is measured by the coefficient of specialization method. 

The growth of urban places can be explained by the overall income 

sources for the communities as well as the employment structure. If 

nonemployment income like investment income or transfer income occupies 

substantial portions of local income sources, the mere analysis of 

employment structure cannot fully capture the growth factors of the local 

area. Therefore, in Chapter 4, this study will attempt to analyze the income 

sources for Arizona towns in 1970, 1980, and 1990, in order to look for a 

consistent pattern of income variations through time and to find the 

relationship between urban size and nonemployment income sources, such 

as transfer income and investment income. Further, this study will explain 

the relations of nonemployment income to the elderly population and 

metropolitan location by using a regression method. The role of 

nonemployment income sources in community income growth will be also 
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analyzed by using regression models estimating nonbasic income by which 

this study will calibrate the economic base model. 

The findings resulting from these analyses will be reviewed in terms 

of their relationship to the research themes, which are summarized as 

economic convergence and urban growth, and the proposed hypotheses of 

this study. Then, possible policy implications of this study will be suggested 

as a conclusion. 

Overview of the Arizona Urban System 

Arizona is one of the fastest-growing states in the United States. 

Between 1970 and 1990, Arizona's population doubled, from 1,775,000 in 

1970 to 3,665,000 in 1990, while the U.S. population increased from 203 

million in 1970 to 249 million in 1990. Figure 1 shows the increases of 

population and employment in Arizona from 1940 to 1990. Employment 

growth in Arizona has exceeded population growth; total employment in 

Arizona increased by 2.6 times between 1970 and 1990, while the state's 

population increased about twice for the same period. Accordingly, the 

number of urban places in Arizona with more than 2,500 inhabitants 

increased from 47 places in 1970 to 95 places in 1990 (Table 1). 

These growing patterns of Arizona demography and economy simply 

reflect the national trends developing since the 19608. Since then the 
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Northeast, the traditional core region, has been losing population to the 

South and West or the sunbelt region (Plane 1989). Also, small towns in 

rural areas have been growing faster than large urban areas, and this trend 

has consequently accelerated exurbanization beyond suburbanization (Beale 

1975; Cutter, Renwick and Renwick 1985, 90). 

Historically, Arizona's settlements have been irregularly scattered in 

extensive landscapes and highly specialized in functions exploiting localized 

resources such as ore bodies, water sources, transportation routes, scenery, 

or military bases (Mulligan and Reeves 1985, 16). Mulligan, Wallace, and 

Plane (1985, 78) summarize the characteristics of Arizona's settlement 

system in connection with central place theory as follows: 

Since the settlements of this state (Arizona) are irregularly scattered 
over an area highly varied in topography and productivity, and the 
surrounding populations tied to these communities are of extremely 
variable density, the regional landscape hardly conforms to the "ideal 
conditions" of most central place studies. In fact, relatively few 
settlements in Arizona could actually be classified as central places, 
although most settlements do provide a diversity of retail and/or 
service functions. 

Today, the urban system of Arizona is dominated by metropolitan 

Phoenix, which embraces over one half of the state's population and 

employment. The Phoenix metropolitan area contains 26 of the 95 Arizona 

urban places defined in the 1990 Census. The other major metropolitan 

area in Arizona is metropolitan Tucson, which includes 12 of the 95 urban 
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Figure 1. Increases of Population and Employment in Arizona, 1940-1990. 
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Table 1. Arizona Urban Places and Population Changes, 1970-1990 

No Town 1970 1980 1990 

1 Ajo 5,881 5,189 2,919 
2 Apache Junction 3,863 9,935 18,100 
3 Avondale 6,626 8,108 16,169 
4 Avra Valley 3,403 
5 Benson 2,839 4,190 3,824 
6 Big Park 3,024 
7 Bisbee 8,328 7,154 6,288 
8 Buckeye 2,599 3,434 5,038 
9 Bullhead City 10,364 21,951 

10 Camp Verde 1,126 6,243 
11 Casa Grande 10,536 14,971 19,082 
12 Cashion • 2,705 3,014 
13 Catalina 2,749 4,864 
14 Cave Creek 1,589 2,925 
15 Central Heights-Midland City 2,289 2,791 2,969 
16 Chandler 13,763 29,673 90,533 
17 Chinle 2,816 6,059 
18 Chino Valley 803 2,858 4,837 
19 Clifton 5,087 4,245 2,840 
20 Coolidge 5,314 6,851 6,927 
21 Cottonwood 2,610 4,650 5,918 
22 Cottonwood-Verde Village 7,037 
23 Davis-Monthan AFB • 6,279 
24 Dewey-Humboldt 3,640 
25 Douglas 12,462 13,058 12,822 
26 Dreamland-Velda Rose • 6,969 
27 Eagar 1,279 2,791 4,025 
28 ElMirage 3,258 4,307 5,001 
29 Eloy 5,381 6,240 7,211 
30 FlaastafT 26,117 34,743 45,857 
31 Florence 2,173 3,391 7,510 
32 Flowing Wells 14,013 
33 Fort Defiance 3,431 4,489 
34 Fort Huachuca • 6,659 
35 Fortuna Foothills 7,737 
36 Fountain Hills 2,771 10,030 
37 Gilbert 1,971 6,717 29,188 
38 Glendale 36,228 97,172 148,134 
39 Globe 7,333 6,886 6,062 
40 Golden Valley 2,619 
41 Goodyear 2,140 2,747 6,258 
42 Green Valley 7,999 13,231 
43 Guadalupe 4,039 4,506 5,458 
44 Holbrook 4,759 5,785 4,686 
45 Kayenta 3,343 4,372 
46 Kearny 2,829 2,645 2,262 
47 Kingman 7,312 9,267 12,722 
48 Lake Havasu City 4,111 15,909 24,363 
49 Litchfield Park 1,664 3,667 3,303 
50 LukeAFB 5,047 3,515 4,371 
51 Mesa 63,049 152,453 288,091 
52 Miami 3,394 2,716 2,018 
63 Mohave Valley 6,962 
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Table 1. Arizona Urban Places and Population Chnges - continued 

NO TOWN 1970 1980 1990 

54 Morenci 2,736 1,799 
55 New Kingman-Butler 11,627 
56 Nogales 8,946 15,683 19,489 
57 Oracle 2,484 3,043 
58 Oro Valley 581 1,489 6,670 
59 Page 1,439 4,907 6,598 
60 Paradise Valley 6,637 11,085 11,671 
61 Parker 1,948 2,542 2,897 
62 Payson 1,787 5,068 8,377 
63 Peeria 4,792 12,307 50,618 
64 Phoenix 581,562 789,704 983,403 
65 Picture Rocks 4,026 
66 Prescott 13,631 20,055 26,455 
67 Prescott Valley 244 2,284 8,858 
68 Queen Creek 2,667 
69 SafTord 5,333 7,010 7,359 
70 St. Johns 1,320 3,368 3,294 
71 San Carlos 2,542 2,668 2,918 
72 San Luis 189 1,946 4,212 
73 San Manuel 4,332 5,443 4,009 
74 Scottsdale 67,823 88,622 130,069 
75 Scdona 2,022 5,368 7,720 
76 Sells 1,864 2,750 
77 Show Low 2,129 4,298 5,019 
78 Sierra Vista 6,689 24,937 32,983 
79 Sierra Vista Southeast 9,237 
80 Snowflake 1,977 3,510 3,679 
81 Somerton 2,225 3,969 5,282 
82 South Tucson 6,220 6,554 5,093 
83 Sun City 13,670 40,505 38,126 
84 Sun City West 3,772 15,997 
85 Sun Lakes 1,925 6,578 
86 Superior 5,028 4,600 3,468 
87 Surprise 2,427 3,723 7,122 
88 Tempe 63,550 106,920 141,865 
89 Thatcher 2,320 3,374 3,763 
90 Tolleson 3,881 4,433 4,434 
91 Tuba City 5,045 7,323 
92 Tucson 262,933 330,537 405,390 
93 'lucson Estates 2,814 2,662 
94 Valencia West 3,277 
95 West Yuma * 5,552 
96 Whiteriver 3,775 
97 Wickenburg 2,698 3,535 4,515 
98 Willcox 2,568 3,243 3,122 
99 Williams 2,386 2,266 2,532 
100 Williams AFB * 3,443 3,435 
101 Window Rock 2,230 3,306 
102 Winslow 8,066 7,921 8,190 
103 Youngtown 1,886 2,254 2,542 
104 Yuma 29,007 42,481 54,923 
105 Yuma Station * 3,460 

* TheBe communities have been incorporated into other towns since 1970. 
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places. Figure 2 displays the distribution of Arizona urban places. 

Although the urban patterns inside each metropolitan area seem to display 

functionally interdependent relationships between the central city and 

suburban cities, the latent characteristics of these metropolitan 

communities differ from one another. Further, recent population influx 

from frostbelt states has brought a lot of changes in the suburbs of Arizona 

metropolitan areas. A number of agricultural towns around the 

metropolitan centers have already transformed to residential towns for 

commuters or retirement towns for elderly people. The newcomers have 

changed the landscape of Arizona. 

Other urban places in Arizona are characterized as medium- to small

size, sparsely settled communities. Some of them are county seats which 

usually perform trade and service functions in addition to their public 

administration function (there are 15 counties in Arizona). Some others are 

resort towns, mining towns, and so on. It is presumed that small 

communities tend to be specialized into a single dominant urban function, 

while larger urban places tend to be diversified in urban functions. In 

Arizona, mining towns are typical examples of small and specialized towns. 

The growth of many Arizona towns is also closely associated with 

recent economic growth in Arizona. While manufacturing activities in the 

U.S. Northeast corridor have declined since the 19608, Arizona has gained 

more manufacturing activities because of its favorable production conditions 
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(Scott 1988, 21), and this trend has contributed to the growth of some 

Arizona towns by providing more manufacturing employment and 

subsequent local service employment. On the other hand, the recent decline 

of the mining industry in Arizona has resulted in the decay of some mining 

towns. Military bases also have played an important role in Arizona urban 

growth, since expansion or close-down of a local military base directly 

affects the economy of the community containing the military base. 
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CHAPTER 2 

STRUCTURAL DIMENSIONS OF THE ARIZONA URBAN SYSTEM 

Cities within a region differ not only in their economic structures but 

also in the social characteristics of their residents, reflecting inter-city 

differences in population growth, local resource availability, and the 

subsequent competitive position in the region (Berry and Horton 1970, 106). 

Understanding of a complex phenomenon such as urban growth usually 

requires an investigation of a series of causally related, explanatory 

variables (Goddard and Kirby 1976, 3). 

Sometimes, socio-demographic characteristics of the residents explain 

the nature of city in question better than do economic characteristics. For 

example, if most residents in a town are elderly people, the town may not 

be characterized by economic activities. For "bedroom" suburban 

communities whose residents are mostly outcommuters, the industrial 

employment structure of the town does not much explain the characteristics 

of the town. Factor analysis employing socio-demographic variables as well 

as economic variables can help to expose such latent dimensions of the 

towns. The manifest similarities of cities are assumed to be attributed to 

their underlying latent traits, and this study adopted factor analysis to 

explore the latent structure of the Arizona urban system and to find out the 

common factors explaining the various urban characteristics through time. 
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Factor Analysis and Town Classification 

Factor analysis helps to interpret the complex data array by reducing 

it into several inherent factors in common. In order to examine the changes 

in the underlying structure of the urban system, this study performed factor 

analysis of the data set for individual urban places in Arizona in three 

different periods: 1970, 1980 and 1990. After careful review of the relevant 

literature and correlation tests, 28 variables for 1970 and an identical set of 

30 variables for 1980 and 1990 were chosen to be factor-analyzed for each 

date (see Table 2). As mentioned before, the difference in the number of 

variables is due to the more detailed compilation of census data in 1980 and 

1990. The input variables are classified into the following domains: 

demographic, migrational, socioeconomic, housing, locational and economic 

base. 

Although the variables must be correlated to some extent for the 

workable factor analysis model, overly high correlation creates the problem 

of multicollinearity when the factors are extracted. Some classical factor 

analyses applied to urban studies such as urban system analysis and social 

area analysis neglected to consider this correlation problem. For example, 

the variable of percent of persons 65 years and over and the variable of 

percent of persons 5 (or 14, 15, 18) years and under, shown in Hadden and 
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Borgatta (1965), King (1966), Berry (1972), and Bunting (1972), should not 

be chosen together for factor analysis since they are highly correlated. In 

this study, only variables with correlation coefficients ranging between -0.8 

and 0.8 were chosen for the analysis. 

In accordance with these variables, the data were collected for 47 

urban places in 1970, 77 urban places in 1980, and 98 places in 1990. 

Although there were 95 urban places in 1990, 3 towns (Kearny, Miami, and 

Morenci) were added to the 1990 data matrix because they were urban 

places in 1980. Then, the data for each variable were transformed and 

standardized because the variables were measured in a variety of different 

units like percentages, dollars, population size, or mile distances. The 

standardization procedure made each variable have a mean of 0 and a 

standard deviation of 1 (Goddard and Kirby 1976, 17). 

Factors were extracted using the principal components method and 

rotated to orthogonal simple structure by the varimax criterion. The 

principal components method transforms a set of correlated variables to a 

set of uncorrelated principal components, which are to be interpreted as 

common factors only if their eigenvalues are larger than 1. The varimax 

method is most commonly used in factor analysis because it provide the 

minimum number of variables which have high loadings on a factor so that 

the extracted factors can be easily interpreted (Norusis 1990). After the 

factor rotation, factor scores were produced for each place on each factor 



Table 2. List of Variables for Factor Analysis 

Variable Label 

Demographic 
1 POP Population size 
2 POC Percent change in population for the last 10 years 
3 POD Population density per square mile 
4 HSP Percent of Hispanic origin 
5 IND Percent of American Indian 
6 OLD Percent of people 65 years and over 

Migrational 
7 NTV Percent born in Arizona 
8 MIG Percent living in different house 5 years ago 

Socioeconomic 
9 IDG Percent of high school graduates among persons 25 years and over 

10 COL Percent of college students among persons enrolled in school 
11 UNE Percent unemployment among civilian labor force 
12 INC Median annual family income ($) 
13 UNI Percent of unearned (nonemployment) income in community total income 
14 FEL Percent in labor force among females 16 years and over 

Housing 
15 OWH Percent of owner-occupied housing units 
16 BLT Percent of housing units built in 1939 or earlier 
17 VCH Percent of vacant housing units 

Locational 
18 DMT Distance (mile) to nearest metropolitan center (Phoenix or Tucson) 
19 DHW Distance (mile) to nearest interstate highway interchange 
20 OUT* Percent worked outside community area of residence 

Economic Base 
21 AGR Percent of employment in agriculture 
22 MIN Percent of employment in mining 
23 CON Percent of employment in construction 
24 MAN Percent of employment in manufacturing 
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25 TCU Percent of employment in transportation, comunications, and other public utilities 
26 WSL* Percent of employment in wholesale trade 
27 RTL* Percent of employment in retail trade 
28 Fm Percent of employment in finance, insurance, and real estate 
29 SRV Percent of employment in services 
30 PAD Percent of employment in public administration 

* For the 1970 Census data, OUT variable was not available, and, instead of WRL and RTL, 
only TRD which put wholesale and retail trades together was available. Thus, total 28 
variables were analyzed for 1970, while 30 variables were analyzed for 1980 and 1990. 
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in order to use them in assisting interpretation of the extracted factors and 

in further analyzing urban growth factors with the stepwise regression 

method. The factor scores are standardized scores for the cases (towns in 

this study) on the factor patterns. When we use the principal components 

extraction method, the scores have a mean of 0 and a standard deviation of 

1. Thus, those scores greater than +1 or less than -1 lie in upper 16 percent 

or lower 16 percent of the values, which means those scores are remarkably 

high or low (Rummel 1967,469-70). 

The factor scores that are by-products of factor analysis provide an 

efficient source for town classification, because we can easily group the 

towns with high factor scores according to the extracted factors. In fact, 

urban geographers have produced abundant studies to reduce the 

complexity of the differences among cities and to understand the structure 

of the cities better by way of classification (Harris 1943; Nelson 1955; King 

1966; Berry 1972; Bunting 1972; Yeates and Garner 1980; Mulligan and 

Reeves 1986). The classical taxonomic approaches in urban classification, 

used by Harris (1943) and Nelson (1955), have succeeded to identify various 

types of urban functions. However, their intuitive, arbitrary selection 

methods using threshold values of the employed labor force have raised 

basic questions about the purpose and methodology of urban classification 

(Smith 1965). Methodologically, multivariate approaches like cluster 

analysis and factor analysis are better than classical functional 
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classification since multivariate approaches consider variation in all 

categories of variables simultaneously and absorb the similarity of the 

observations into most statistically significant groups in maximum. The 

purpose of urban classification is not just to identify differentiating 

characteristics but also to find out additional, accessory characteristics 

facilitating generalization and prediction about the attributes of urban areas 

(Smith 1965; Mulligan and Kim 1991). 

While the traditional functional classifications using industrial 

employment data tend to ignore "the position of centers in the urban 

hierarchy, socio-economic dimensions, and growth behavior," a factor

analytic approach can provide a tool to search for latent traits influencing 

such phenomenal characteristics (Berry 1972, 14-16). However, such 

multidimensional classifications also have problems. Marshall (1989, 105-

107) pointed out three related problems; he argued that (1) the 

multidimensional studies tend to compile redundant list of variables so that 

they induce results without hypotheses, (2) the composite factors tend to 

neglect the behavior of the individual variables, and (3) complex analytical 

procedures do not always lead to a better understanding of the research 

problem. Nonetheless, factorial classification is exploratory in nature while 

grouping the towns with similar latent characteristics. If we control the 

input variables carefully in accordance with the research objectives, the 

multidimensional approach will still produce useful results. 
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Structural Changes in Urban Dimensions 

Results of the factor analysis are presented in Table 3, Table 4, and 

Table 5, which show the rotated factor matrices for Arizona urban places in 

1970, 1980, and 1990. These tables compile only those factor loadings that 

are higher than 0.3 or lower than -0.3 to avoid redundancy. The factor 

scores for the towns in each year are illustrated in Table 6, Table 7, and 

Table 8. Similarly, the tables compile the factor scores that are greater 

than 0.8 or lower than -0.8 to avoid redundancy. It should be noted that 

factor scores cannot be calculated for the towns with missing data for any 

variable. In this study, the population change (POC) variable has a 

missing-data problem because some new towns cannot provide the 

population of 10 years ago. In the following discussion, as displayed in the 

factor loading tables, the common dimensions extracted with the 

eigenvalues larger than 1 are interpreted and examined in terms of the 

changes between different years. The structural dimensions and their 

changes are summarized in Table 9. 

Arizona Urban System in 1970 

The factor analysis of 28 variables for 47 urban places in Arizona in 

1970 extracted 7 factors that account for 73.8 percent of the variation in the 

data matrix (see Table 3). The first principal dimension accounts for 20.8 
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percent of the total variation, and the loadings are very positively strong 

(above 0.70) for the Arizona native (NTV) variable and very negatively 

strong (below -0.70) for residential mobility (MIG) and education level 

(HIG). Also HSP, BLT, and CON variables show positively strong (above 

0.50) loadings, and SRV shows negatively strong (below -0.50) loading. As a 

whole, the first factor appears to describe "residential mobility." Hadden 

and Borgatta (1965) also mentioned this factor in their study of American 

cities. This first factor was almost expected since it is well known that the 

rapidly-increasing influx of newcomers has been the main reason for the 

rapid population growth of Arizona (McHugh and Plane 1988, 64). On the 

other hand, old towns with limited local resources tend to be homes for 

Arizona natives including Hispanics who are characterized by residential 

immobility. As seen in Table 6, the high positive factor scoring towns, that 

is, residentially immobile towns, are mostly Hispanic-concentrated towns, 

and the strong negative scoring towns, that is, residentially mobile towns, 

are the military bases and some suburbs of Metropolitan Phoenix. 

The second factor, which accounts for 13.5 percent of the variation in 

the original data matrix, can be easily labeled "elderly inmigration," 

because, with very high loadings, rapid population increase (POC), large 

elderly population (OLD), more nonemployment income (UN!) and more 

financial function (FIR) describe the properties of this component. The fact 

that Arizona has been one of the most attractive states for retirees since the 
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Table 3. Rotated Factor Loadings and Eigenvalues, 1970 

Factor 

Variable F1 F2 F3 F4 F5 F6 F7 

POP 0.354 -0.349 
POC 0.911 
POD 0.349 -0.618 
HSP 0.690 -0.365 
IND 0.794 
OLD 0.945 
NTV 0.872 
MIG -0.920 
HIG -0.797 0.445 0.353 
COL 0.696 
UNE -0.324 -0.641 -0.325 
INC -0.314 0.790 
UNI 0.955 
FEL -0.481 0.447 0.585 
OWH 0.482 0.435 0.636 
BLT 0.650 0.504 
VCH 0.588 
DMT 0.693 0.414 
DHW -0.735 0.313 0.309 
AGR -0.324 -0.778 
MIN -0.825 
CON 0.572 0.451 
MAN -0.627 -0.304 
TCU 0.496 0.468 
TRD 0.735 0.425 
FIR -0.317 0.638 0.503 
SRV -0.664 0.356 
PAD 0.742 

Eigenvalue 5.814 3.778 2.979 2.723 2.451 1.641 1.273 
Percent of Total= 

Variance 20.8 13.5 10.6 9.7 8.8 5.9 4.5 73.8% 
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Table 4. Rotated Factor Loadings and Eigenvalues, 1980 

Factor 

Variable Fl F2 F3 F4 F5 F6 F7 F8 

POP 0.557 
POC 0.864 
POD -0.467 0.411 
HSP -0.498 0.306 -0.348 -0.556 
IND 0.513 0.622 
OLD 0.950 
NTV -0.466 0.604 -0.396 
MIG -0.743 0.372 0.320 
HIG 0.750 -0.433 0.386 
COL 0.346 0.497 -0.339 
UNE -0.722 
INC 0.793 
UNI 0.924 
FEL -0.815 
OWH 0.589 
BLT -0.720 
VCH 0.825 
DMT 0.378 -0.567 -0.351 
DHW -0.693 
OUT -0.435 -0.329 0.348 
AGR -0.667 
MIN -0.311 -0.677 
CON -0.729 
MAN -0.691 
TCU -0.701 
WSL 0.771 
RTL -0.903 
FIR 0.326 0.466 0.537 
SRV 0.734 0.346 
PAD 0.710 

Eigenvalue 5.891 4.090 2.822 2.592 2.202 1.685 1.498 1.072 
Percent of Total= 

Variance 19.6 13.6 9.4 8.6 7.3 5.6 5.0 3.6 72.8% 
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Table 5. Rotated Factor Loadings and Eigenvalues, 1990 

Factor 

Variable F1 F2 F3 F4 F5 F6 F7 F8 F9 

POP 0.493 0.379 
POC 0.755 
POD -0.327 0.441 -0.366 
HSP -0.681 -0.430 
IND 0.754 
OLD 0.930 
NTV -0.570 -0.456 -0.427 
MIG 0.426 0.552 -0.322 -0.351 
HIG 0.955 
COL 0.473 0.513 0.395 
UNE -0.693 0.533 
INC 0.653 
UNI 0.942 
FEL -0.879 
OWH 0.343 0.755 
BLT -0.636 -0.319 
VCH -0.800 
DMT -0.473 0.491 
DHW -0.699 
OUT -0.345 0.615 0.337 
AGR -0.778 
MIN -0.635 -0.460 
CON 0.304 -0.544 0.443 
MAN -0.484 0.464 
TCU 0.774 
WSL 0.693 
RTL -0.846 
FIR 0.521 0.515 0.390 
SRV 0.766 
PAD -0.846 

Eigenvalue 6.531 3.520 3.032 2.108 2.100 1.762 1.600 1.127 1.024 
Percent of Total= 

Variance 21.8 11.7 10.1 7.0 7.0 5.9 5.3 3.8 3.4 76.0% 
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Table 6. Factor Scores, 1970 

Factor 

No Town F1 F2 F3 F4 F5 F6 F7 

1 Ajo -2.13 
2 Avondale -1.02 -1.67 
3 Benson 
4 Bisbee -1.06 0.91 
5 Buckeye 
6 Casa Grande 
7 Cashion 1.26 -1.65 -1.14 
8 Chandler 
9 Clifton 0.80 -1.64 1.09 0.81 
10 Coolidge 
11 Cottonwood 
12 Douglas 1.03 1.21 
13 El Mirage -1.26 -3.19 
14 Eloy -2.33 
15 Flagstaff 
16 Fort Huachuca -2.59 -1.78 0.92 
17 Glendale 
18 Globe 0.90 -1.00 0.93 
19 Holbrook 1.22 1.35 1.02 
20 Kearny 1.34 -2.51 
21 Kingman 1.34 
22 LukeAFB -2.02 -0.94 -1.07 -1.79 1.78 
23 Mesa 0.88 -1.01 
24 Miami 1.54 -1.10 -1.15 1.49 
25 Nogales 1.37 -0.94 1.68 1.98 
26 Paradise Valley -1.15 0.85 3.48 -0.94 
27 Peoria 0.82 -1.35 
28 Phoenix 1.64 1.11 -1.87 
29 Prescott 0.87 
30 Safford 
31 San Carlos 1.01 -1.03 5.33 
32 San Manuel -0.95 -2.23 -0.95 -0.91 
33 Scottsdale 1.93 
34 Sierra Vista -1.20 -0.86 2.59 
35 South Tucson 1.13 -1.73 0.86 -0.86 
36 Sun City -0.85 6.17 
37 Superior 1.05 -2.26 
38 Tempe -0.89 1.61 -0.84 
39 Tolleson -1.45 
40 Tucson 0.91 0.81 -0.98 
41 West Yuma 1.08 
42 Wickenburg 1.23 0.96 
43 Willcox 3.30 -0.86 ·1.48 
44 Williams AFB -2.46 -1.47 
45 Winslow 1.08 2.22 
46 Yuma 1.01 
47 Yuma Station -2.73 ·1.94 1.24 
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Table 7. Factor Scores, 1980 

Factor 

No Town F1 F2 F3 F4 F5 F6 F7 F8 

1 Ajo ·1.39 ·1.03 1.31 
2 Apache Junction 1.48 ·0.94 
3 Avondale ·1.19 ·0.87 ·0.86 
4 Benson 
5 Bisbee 1.22 ·1.82 
6 Buckeye ·0.96 ·1.68 
7 Bullhead City.Riviera 1.40 ·2.07 
8 Coso Grande 
9 Cashion ·1.90 1.93 ·1.95 
10 Catalina ·1.39 
11 Central Heights.Midland CityO.84 ·1.16 
12 Chandler ·0.92 
13 Chinle ·1.01 1.74 3.04 ·0.97 1.08 
14 Chino Valley ·0.92 
15 Clifton 0.86 ·1.22 ·2.65 0.98 
16 Coolidge ·1.24 0.86 
17 Cottonwood 0.83 ·0.92 
18 Davis·Monthan AFB ·1.39 ·1.11 ·3.30 ·0.91 1.27 1.78 
19 Douglas ·1.19 
20 Dreamland·Velda Rose 3.74 0.84 ·1.35 1.11 
21 Eagar ·2.46 
22 El Mirage ·1.80 ·0.95 
23 Eloy ·1.47 
24 Flagstaff 0.91 0.92 0.85 .1.05 
25 Florence 1.70 ·1.26 
26 Fort Defiance ·1.04 1.82 2.55 1.08 
27 Fountain Hills 0.94 2.52 
28 Gilbert ·1.08 
29 Glendnle ·0.89 1.26 
30 Globe ·2.31 
31 Goodyear ·0.88 
32 Green Valley 3.16 1.29 
33 Guadalupe ·2.41 2.27 1.16 
34 Holbrook ·0.83 ·0.85 0.86 ·1.30 
35 Kayenta 1.24 1.91 1.74 ·1.66 
36 Kearny 0.94 ·1.11 ·1.10 1.44 
37 Kingman 
38 Lake Havasu City ·0.90 1.24 
39 Litchfield Park 1.73 ·1.00 1.04 
40 LukeAFB ·0.89 ·2.19 1.11 ·0.94 2.09 
41 Mesa 1.29 
42 Miami ·3.26 
43 Moronci 0.81 -0.82 1.92 ·3.12 ·2.12 1.41 ·0.91 1.39 
44 Nogales 2.01 ·1.57 ·0.81 
45 Page 1.24 ·1.65 ·2.58 
46 Paradise Valley 2.71 1.01 ·1.07 1.68 1.16 1.19 
47 Parker 
48 Payson 1.08 ·1.01 ·0.97 ·1.11 
49 Peoria 
50 Phoenix 1.21 ·1.32 3.48 
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Table 7. Factor Scores, 1980 - continued 

Factor 

No Town F1 F2 F3 F4 F5 F6 F7 F8 

51 Prescott 0.87 
52 Safford -1.14 
53 St. Johns 0.92 ·0.87 -2.85 
54 San Carlos -0.96 1.70 1.85 -1.50 0.88 
55 San Manuel 1.16 ·0.86 -1.99 0.85 1.33 
56 Scottsdale 1.27 1.57 
57 Sedona -1.35 ·0.89 
58 Show Low -2.16 
59 Sierra Vista -1.08 -1.36 0.86 
60 Snowflake -1.46 -1.33 1.54 ·0.86 
61 Somerton -3.31 1.38 
62 South Tucson -2.60 0.83 1.00 
63 Sun City 4.00 -0.98 1.27 
64 Sun City West 1.09 6.99 1.28 
65 Superior -0.86 -2.84 0.92 
66 Surprise -2.01 
67 Tempe 1.08 1.61 1.13 0.84 
68 Thatcher 0.86 0.90 -1.20 
69 Tolleson -1.21 1.35 
70 Tuba City -0.86 1.70 2.98 1.05 
71 Tucson 2.18 
72 Tucson Estates 2.84 0.89 1.26 
73 Wickenburg 1.52 -1.27 
74 Willcox -0.98 
75 Williams AFB -1.18 -3.20 2.19 
76 Winslow -1.39 
77 Yuma 
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Table 8. Factor Scores, 1990 

Factor 

No Town It'1 F2 F3 F4 F5 F6 F7 F8 F9 

1 Ajo 1.17 -1.14 -1.10 
2 Apache Junction -1.56 
3 Avondale -0.87 0.89 
4 Avra Valley 
5 Benson -0.90 1.38 
6 Big Park 
7 Bisbee -2.08 -0.89 0.85 -0.82 -2.58 
8 Buckeye -0.93 1.41 -1.31 1.56 
9 Bullhead City 1.17 1.10 -1.47 0.80 
10 Camp Verde -0.82 1.90 -1.76 
11 Casa Grande 0.97 
12 Catalina 1.13 1.02 
13 Cave Creek 
14 Central Heights-Midland City -2.27 1.59 -1.07 0.96 
15 Chandler 0.84 -1.32 1.08 1.05 
16 Chinle -0.86 -0.91 3.68 -1.01 
17 Chino Valley 0.93 
18 Clifton -2.82 -1.52 -1.01 0.87 -2.42 
19 Coolidge -0.86 -1.10 
20 Cottonwood -2.03 
21 Cottonwood-Verde Village 
22 Dewey-Humboldt 
23 Douglas -1.10 -1.75 -0.84 1.01 
24 Eagar -2.01 1.94 1.09 
25 El Mirage -1.94 ·0.88 -1.70 
26 Eloy -1.84 -0.90 
27 Flagstaff 1.16 -0.97 0.85 ·0.91 -0.90 
28 Florence 1.29 -2.06 ·0.98 -5.14 
29 It'lowing Wells 
30 Fort Defiance -1.23 2.68 1.87 -1.09 
31 Fortuna FoothiIIs 
32 Fountain HiIIs 1.12 1.68 
33 Gilbert 0.93 -1.60 2.42 
34 Glendale ·0.91 1.40 
35 Globe -1.34 -1.82 1.31 -1.19 
36 Golden Valley 
37 Goodyear -0.91 1.19 1.04 -0.86 
38 Green Valley 2.97 
39 Guadalupe -2.47 1.47 0.92 1.76 1.48 
40 Holbrook -0.87 -0.94 
41 Kayenta -1.13 -2.20 2.30 -1.10 0.86 
42 Kearny -1.68 1.58 1.08 
43 Kingman 0.91 
44 Lake Havasu City -1.40 -0.81 0.83 
45 Litchfield Park 1.37 1.27 1.13 0.85 
46 LukeAFB 1.21 -1.62 1.12 -1.16 -2.29 -1.90 -1.41 
47 Mesa 0.80 1.41 -1.19 1.31 
48 Miami -1.43 -1.19 -2.24 -0.89 1.18 -1.05 
49 Mohave Valley 
50 Morenci -1.42 -2.69 -1.61 -0.82 0.84 -2.13 -2.97 1.58 
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Table 8. Factor Scores, 1990 - continued 

Factor 

No Town F1 F2 F3 F4 F5 F6 F7 F8 F9 

51 New Kingman.Butler 
52 Nogales ·1.10 ·0.85 2.15 ·0.82 ·1.40 ·1.20 1.25 
53 Oracle .1.26 ·1.75 0.89 0.93 
54 Oro Valley 1.10 2.26 ·1.30 
55 Page 1.17 ·1.18 ·1.29 2.51 
56 Paradise Valley 2.28 2.30 2.30 1.00 
57 Parker ·0.88 ·0.82 
58 Payson 0.81 ·0.96 ·1.63 
59 Peoria 1.52 
60 Phoenix 1.25 ·1.07 3.27 ·2.29 ·1.81 3.12 
61 Picture Rocks 
62 Prescott ·0.98 
63 Prescott Valley 1.70 ·0.83 
64 Queen Creek ·1.23 1.36 1.35 
65 Sarrord ·1.11 1.08 ·1.00 
66 St. Johns ·1.06 0.86 3.64 
67 San Carlos ·1.42 ·1.08 2.96 
68 San Luis ·3.76 1.41 ·1.08 
69 San Manuel ·1.98 2.65 ·1.40 0.85 
70 Scottsdale 1.50 1.12 
71 Sedona 0.93 ·1.82 
72 Sells ·1.17 1.13 ·1.43 2.30 
73 Show Low ·2.09 1.12 
74 Sierra Vista 0.93 ·1.07 .0.98 ·1.97 
75 Sierra Vista Southeast 
76 Snowflake 1.74 1.45 
77 Somerton ·3.63 1.68 1.22 ·1.29 
78 South Tucson ·2.27 1.16 ·0.93 1.40 
79 Sun City 4.00 0.97 1.25 ·0.96 0.95 
80 Sun City West 1.00 3.60 1.19 0.98 0.S3 -0.90 
81 Sun Lakes 2.58 1.09 0.91 1.51 
82 Superior ·1.33 ·0.81 ·1.30 ·0.83 1.60 ·0.96 
83 Surprise ·1.69 1.00 ·1.11 1.06 ·3.07 
84 Tempe 1.23 -0.95 1.79 
85 Thatcher 1.02 ·1.41 
86 Tolleson ·1.05 1.00 ·1.31 1.06 
87 Tuba City .0.81 3.34 
88 Tucson 2.01 ·1.34 ·0.90 .0.86 1.19 
89 Tucson Estates 2.84 0.87 
90 Valencia West 
91 Whiteriver ·1.51 1.57 1.70 ·1.73 
92 Wickenburg ·1.24 
93 Willcox ·1.32 ·1.61 
94 Williams ·0.83 ·1.42 ·1.02 0.90 ·1.38 
95 Window Rock .1.28 2.39 1.41 .1.72 
96 Winslow ·1.63 1.26 ·1.30 
97 Youngtown 2.21 ·0.85 
98 Yuma 0.85 
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Table 9. Changes in Structural Dimensions of the Arizona Urban System 

Factor 1970 1980 1990 

Fl Residential Mobility Socioeconomic Status Socioeconomic Status 

F2 Elderly Inmigration Elderly Inmigration Elderly Inmigration 

F3 Socioeconomic Status Residential Mobility Population Size (+) & 
Mining Base (.) 

F4 Trade Base (+) & American Indian & American Indian 
Mining Base (.) Governmental Base 

F5 Public Utility Base Population Size New Town Development 

F6 Agricultural Base Mining Base Retail Trade Base 

F7 American Indian & New Town Development Housing Occupancy 
Governmental Base 

Fa Public Utility Base Public Utility Base 

F9 Governmental Base 
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1950s (McHugh and Plane 1988, 65) explains the importance of this factor 

in Arizona's urban dimensions. However, the factor score was extremely 

high (score=6.17) only for Sun City and was moderately high for Paradise 

Valley. 

The third factor is associated with higher-income families (INC), 

college students (COL), low unemployment rate (UNE) and ownership of 

single family houses (OWH), so it can be labeled "socioeconomic status." 

This label is used often in most social area analysis studies as well as in 

Hadden and Borgatta (1965), King (1966) and Berry (1972). Large cities 

like Phoenix, Tucson, Mesa, Scottsdale, and Tempe, and another Phoenix 

suburb, Paradise Valley, are included in this factor group. Kearny was 

included in this group because the copper mine employment brought rather 

higher income to the residents and the unemployment rate was zero. 

The fourth factor, on which mining employment (MIN), trade 

employment (TRD), and accessibility to the interstate highway (DHW) are 

strongly loaded, describes a dimension that relates to mining or trade 

economic bases on which a number of Arizona towns rely, The signs of the 

loadings further explain the relationship between the variables: mining 

towns (-) tend to be located farther from the interstate highway and, in 

contrast, trade towns (+) tend to be located closer to the highway. Although 

the importance of copper mining in the Arizona economy has been reduced, 

the functions of surviving mining towns are still dominated by the copper 
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mining industry, and this factor describes one dimension which obviously 

relates to the structure of the Arizona urban system. The mining towns in 

1970 included Globe, San Carlos, Bisbee, Miami, Clifton, Ajo, San Manuel, 

Superior, and Kearny. Trade towns were Nogales, Wickenburg, Holbrook, 

Phoenix, Winslow, Yuma, South Tucson, and Tucson. 

The fifth factor describes a dimension that relates to mainly public 

utilities (especially transportation). In Arizona, transportation centers, 

which represent towns with railroad service stations, are located far from 

the metropolitan center and are usually declining or lagging in terms of 

population growth, leaving a number of vacant houses. Such transportation 

centers in 1970 included Willcox, Winslow, Holbrook, Kingman, Clifton, and 

two Yuma suburbs. 

The sixth factor describes a structural dimension of some Arizona 

towns which rely mainly on agricultural employment. Those towns in 1970 

were Cashion, Peoria, Tolleson, Avondale, Eloy, and EI Mirage. The 

loadings of the seventh factor are very strong in the variables representing 

public administration employment and American Indian population. That is 

because most towns in Indian reservations perform various types of 

governmental services for Indians living throughout vast areas. In 1970 

there was only one American Indian town, San Carlos, with a population 

greater than 2,500. Other towns in this group, Sierra Vista and Fort 

Huachuca, performed military base functions. 



63 

Arizona Urban System in 1980 

The factor analysis of 30 variables for 77 urban places in Arizona in 

1980 extracted 8 factors that account for 72.8 percent of the variation in the 

original data matrix (see Table 4). In 1980, socioeconomic status became 

the first factor explaining the Arizona urban system; the factor accounts for 

19.6 percent of the total variation. This factor in 1980 became more 

important than in 1970 when that factor explained only 10.6 percent of the 

variation, and that increase reflects the rapid development of suburban 

higher-income residential areas and the emergence of more affiuent towns 

during the 1970s. In addition, specialized functions such as mining and 

power generation also contributed to this factor through higher income 

(INC), high education level (HIG) and low unemployment (UNE). High

score communities in this factor, as illustrated in Table 7, are Phoenix and 

its suburbs (Paradise Valley, Litchfield Park, Scottsdale, Tempe, Fountain 

Hills, etc.), some mining towns (Kayenta, Kearny, Clifton, etc.) and power 

plant towns (Page and St. Johns). 

In 1980 the elderly inmigration factor, accounting for 13.6 percent of 

the total variation in the data, was still the second factor in explaining the 

Arizona urban system. The loadings are very strong for variables 

characterizing elderly population (OLD), unearned income (UN!), and fewer 

women in the labor force (FEL). Newly developed retirement towns around 
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Phoenix and Tucson which attracted many retirees from outside Arizona 

during the 1970s contributed to keep this dimension in the second position. 

Such elderly dominant towns are Sun City, Dreamland-Velda Rose, Green 

Valley, Tucson Estates, Wickenburg, Apache Junction, Sun City West, and 

so on. 

Because of the continuing migration patterns in Arizona, the 

residential mobility factor was still an important factor in 1980, though it 

became the third factor by decreasing percent of variance explained from 

20.8 to 9.4. The very strong negative loading in retail trade variable (RTL) 

seem to be incidental in that all military bases are involved in this negative 

loading as seen in the factor score table (Table 7). In fact, some Hispanic 

towns (Guadalupe and Cashion) and American Indian towns (San Carlos, 

Kayenta, Fort Defiance, Chinle and Tuba City) showed high factor scores 

which mean immobility, and all military bases (Davis-Monthan AFB, 

Williams AFB, Luke AFB, and Sierra Vista) and some trade-related towns 

(Sedona, Wickenburg, etc.) showed strong negative factor scores that mean 

high mobility. 

The American Indian and governmental factor not only emerged 

again but became more important and complex. As American Indian towns 

grew bigger, their services to town residents and peripheral settlers 

expanded in terms of both types and sizes of services. This trend was 

reflected in the factor pattern by giving high loading to the services 



65 

employment variable (SRV). The factor score table shows high scores for all 

American Indian towns (Kayenta, Fort Defiance, Chinle, Tuba City, and 

San Carlos) and some county seats (Florence, Bisbee, Flagstaff, Prescott, 

and Holbrook). 

As the population sizes of many towns in Arizona became bigger, the 

population size characterized the urban system as a underlying factor. 

Although the label of the factor is a little different, this factor was 

mentioned as a principal factor in other factorial studies. While Berry 

(1972) labeled it as "functional size," Hodge (1965) labeled it as "urban size" 

and Hodge (1968) changed it to "population size" in another study. The 

strong loading in the wholesale variable (WSL) of this fifth factor can be 

explained by a central place concept that suggests larger towns have more 

wholesale functions. Moreover, since wholesale employment for any 

community hardly exceeds 10 percent of total employment at most, we are 

usually reluctant to label it as a dominant factor. High factor scores are 

shown with large towns such as Phoenix, Tucson, Mesa, Glendale, Tempe, 

and Scottsdale and some middle-size towns such as Nogales and Paradise 

Valley. 

The sixth factor is related to mining function, and other variables 

with strong loadings such as old housing (BLT) and Hispanic population 

(HIS) also characterize mining towns. As in Berry's study (1972), this 

mining factor is separate with strong negative loading. This mining factor 
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was divided out from the mining and trade factor that appeared in 1970, 

which is in part due to the compilation of data that the trade variable was 

divided into wholesale and retail in 1980. Also, the rank and explanatory 

power (i.e., percent of variance) of the mining factor dropped from its 1970 

level. This seems to reflect the declining copper mining industry in Arizona 

where most mining functions are concentrated on the production of copper 

(Comeaux 1988). According to the factor score table, the remaining mining 

towns were Miami, Superior, Clifton, Globe, San Manuel and Central 

Heights-Midland City. The reason that Bisbee shows a strong negative 

score in this factor is its high percent of BLT variable (59 %). The closure 

of copper mines in Bisbee during the 1970s left only 3 percent of mining 

employment of total employment in 1980. 

The seventh factor, which is labeled "new town development," 

emerged for the first time in the 1980 factor patterns. This dimension is 

characterized by the rapid population growth and the vacant houses which 

are assumed to be newly constructed, and it reflects the construction booms 

in suburban areas during the 1970s. This factor was mentioned in Berry 

(1972), but he labeled it as "recent population growth." Those new towns, 

as shown in the factor score table, were Sun City West, Fountain Hills, 

Bullhead City-Riviera, and Green Valley. 

The last factor appears to describe the dimension of public utilities 

such as power plants and railroad service stations. Construction of power 
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plants during the 1970s and subsequent population growth in such utility 

towns caused this factor to emerge again as a dimension of Arizona's urban 

system in 1980, though its rank and eigenvalue dropped from the 1970 

level. Those power plant towns were Page and St. Johns. In addit.ion, the 

sources of public utilities employment in Bullhead City-Riviera are the 

power dam and plants on the Nevada side of the Colorado river. Railroad 

service stations such as Winslow, Willcox, and Holbrook still showed 

relatively strong negative factor scores in this 1980 factor. Other towns 

with strong negative scores were more related to construction employment. 

The agricultural base dimension which was the fifth factor in 1970 

did not emerge as a significant factor in the 1980 factor patterns. This 

indicates that during the 1970s economic restructuring proceeded in Arizona 

urban areas along with the urbanization process involving land use changes. 

Huge agricultural lands in suburban areas around Phoenix and Tucson have 

been converted to residential and commercial lands since the 1960s. 

Arizona Urban System in 1990 

The factor analysis of 30 variables for 98 places in Arizona in 1990 

extracted 9 factors that account for 76 percent of the variation in the data 

matrix (see Table 5). In 1990, socioeconomic status was again the first 

dimension explaining the underlying structure of the Arizona urban system; 

this factor accounts for 21.8 percent of the total variation, which is higher 
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than 19.6 percent of 1980. This indicates that affluent residential towns 

emerged more than before in the Arizona urban system. The loadings are 

strong for variables characterizing education level (RIG), unemployment 

level (UNE), family income (INC), low Hispanic population (HIS) and low 

agricultural employment (AGR). Table 8 displays the factor scores for each 

town. High scores are concentrated on Phoenix and its suburbs as before, 

while Oro Valley is a suburb of Tucson. Some towns with specialized 

functions such as Luke AFB and Page are also included in this factor group. 

The elderly inmigration factor continued to be important as it is 

again the second factor. Though its explanatory power (eigenvalue) dropped 

a little bit from 13.6 percent (4.09) in 1980 to 11.7 percent (3.52) in 1990, 

the continuing pattern of retiree migration into Arizona was reflected in the 

1990 factor patterns. The variables with high positive loadings are elderly 

population (OLD) and nonemployment income (UN!), and the variable with 

strong negative loading is female labor force (FEL) as before. Such 

retirement towns in 1990 were Sun City, Sun City West, Green Valley, 

Tucson Estates, Sun Lakes, and Youngtown, according to the factor score 

table. 

As urban population in Arizona continued to grow, the population size 

factor appeared still important in 1990. Here in the third dimension, 

however, the mining factor was combined into this factor with a strong 

negative loading. Since most large cities in Arizona are located in the 



metropolitan area and close to the interstate highways, and larger cities 

tend to have more wholesale functions, such variables as distance to 

metropolitan center (DMT), distance to interstate highway (DHW), and 

wholesale employment (WSL) show strong loadings in this factor pattern. 

69 

In addition, population density (POD) also emerged as a contributing 

variable to this factor. High factor scores are shown for such large towns as 

Phoenix, Tucson, Tempe, Mesa, Scottsdale and Glendale and middle-size to 

small towns like Chandler, Nogales, Somerton, Guadalupe, and South 

Tucson. Strong negative scores appeared for most mining towns such as 

Clifton, Morenci, Central Heights-Midland City, Kayenta, Kearney, Globe, 

and Miami. 

The fourth factor describes a dimension dealing with American Indian 

towns where high unemployment (UNE), farther location from the 

metropolitan areas (DMT) and relatively larger employment in services 

(SRV) are typical. This factor was separated out from the American Indian 

and governmental factor which appeared in 1970 and 1980. Such American 

Indian towns in 1990 were Chinle, Tuba City, San Carlos, Fort Defiance, 

Window Rock, Kayenta, and Whiteriver. 

The new town development factor emerged again as the fifth factor 

because of the continuing housing construction and increasing newcomers in 

the suburban areas or retirement towns. The major difference in the factor 

pattern between 1980 and 1990 is the distinct emergences of the old 
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housing variable (BLT) and the outcommuter variable (OUT) in 1990 

instead of the vacant housing variable (VCH) which appeared in 1980. This 

factor pattern indicates that during the 1980s the percentage of old housing 

in the communities dropped because of new housing construction and that 

those communities had been filled with new residents who were largely 

outcommuters. While new town development was mostly concentrated in 

the Phoenix metropolitan area (Gilbert, Fountain Hills, Peoria, Queen 

Creek, Sun City West, Bullhead City, Surprise, Chandler, and Sun Lakes), 

the Tucson metropolitan area (Oro Valley and Catalina) and other areas 

(Prescott Valley, Camp Verde, and San Luis) also showed vigorous 

development. 

The next two factors appear to describe newly emerging dimensions 

after 1980. The sixth factor describes a retail trade base dimension in the 

Arizona urban system with very strong negative loadings. Although the 

relationship to construction and manufacturing sectors was not clear in this 

factor pattern, the factor score distribution revealed that this factor 

represents the retail function of the following regional centers or tourist

oriented towns located outside of the metropolitan area: Cottonwood, 

Sedona, Camp Verde, Payson, Willcox, Lake Havasu City, Wickenburg, 

Nogales, Williams, Prescott, Holbrook, Flagstaff, and Bisbee. 

The next factor describes a housing occupancy dimension of the 

Arizona urban system. The factor pattern indicates that towns with many 
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owner-occupied housing units (OWH) tended to have fewer vacant housing 

units (VCH), fewer newcomers (MIG) and more outcommuters (OUT). Since 

this means conversely that towns with many renter-occupied housing units 

tended to have many vacant housing units, this factor seems to reflect a 

recent problem in the housing construction industry in Arizona: an 

oversupply of apartment houses. Still, it is hard to tell the underlying 

factor of the high owner-occupied housing rate. The towns with high factor 

scores were Paradise Valley, Guadalupe, Central Heights-Midland City, 

Queen Creek, Globe, Nogales, Somerton, and so on. 

As in the 1980 factor patterns, the public utility dimension appeared 

as the eighth factor in 1990. High factor scores are shown for St. Johns, 

Page, Sells, Eagar, Buckeye, Snowflake, Benson, Winslow, Show Low, and 

Goodyear. Lastly, the ninth factor extracted related to the governmental 

function in towns such as small county seats (Florence and Bisbee), military 

base communities (Sierra Vista and Luke AFB), and Indian reservation 

tribal centers (Whiteriver, Window Rock, and Fort Defiance). 

Although the residential mobility factor in the 1980 factor patterns 

did not emerge in 1990, it is assumed that the variation of the variables 

relating to residential mobility permeated into other factors like the 

socioeconomic status, elderly inmigration, or new town development factors. 

The reason that the mining base factor was combined with the population 

size factor in the 1990 factor patterns may simply be that the mining 



industry has declined in Arizona and the characteristics of the mining 

towns have been changing in terms of the industrial structure. 
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In summary, the complex Arizona urban system in 1970, 1980, and 

1990 was examined in an orderly manner through the factors extracted 

from the factor analysis. As seen in the summary table (Table 9), it was 

found that the Arizona urban system has grown fast through inmigration 

and urbanization processes since the 1960s, but its basic structural 

properties remained quite stable during the period of 1970-1990. Generally, 

the first three components explaining the Arizona urban system for each 

year, which cover more than 40 percent of total variance, are assumed to 

elucidate the socioeconomic and demographic dimensions of the urban 

system. This fact implies that, in the postindustrial society, socio

demographic factors playa more important role than economic bases in the 

structural features of the urban system. 

In addition to the fact that socioeconomic and demographic 

dimensions remained as the first three principal components over the study 

period, the rest of the dimensions including economic bases and ethnic 

(American Indian) factors were generally replicated over the three different 

years. Although there were changes in ranks and eigenvalues and although 

new factors emerged over time, those fundamental dimensions starting from 

1970 remained relatively stable during the study period. While this result 

supports Hadden and Borgatta (1965) who found considerable similarity in 
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structural dimensions of U.S. cities for 1950 and 1960, it is quite contrary to 

King's study (1966), in which he found only weak support of the postulate 

that the urban dimensions are stable over time after analyzing Canadian 

urban dimensions of 1951 and 1961, . 

From this study, it is also concluded that another Hodge's argwnent 

(1968,117) saying that the "economic base of urban centers tends to act 

independently of other urban structural features" is not always true. This 

study has shown that mining and governmental functional bases were 

combined with other structural features like population size and American 

Indian dimensions, and even with another economic base like trade function 

(in the case of mining base). 

Regression Analysis of Urban Growth Factors 

The underlying dimensions of Arizona towns revealed by the factor 

analyses may be tested to determine which dimensions are significantly 

associated with the population growth of towns for the next 10 years. To 

examine the relationship between population change and the structural 

dimensions of urban places, two stepwise multiple regression models were 

developed. One model was developed to determine the association of the 

1970 factor patterns with the population growth for the 1970-1980 period, 

and the other to determine the association of the 1980 factor patterns with 
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the population growth for the 1980-1990 period. Thus, the dependent 

variables were population changes for the next 10 years, and they were 

measured in percentage terms where zero means no change in population, 

100 means 100 percent increase, and so on. On the other hand, the urban 

structural factors extracted from the factor analysis for 1970 and 1980 were 

adopted as independent variables. Accordingly, the data matrices for the 

regression analysis were composed of factor scores which were generated for 

each town on each dimension (in other words, complete factor score matrices 

in the formats of Table 6 and Table 7). 

Thus, the multiple regression model adopted for each year takes the 

following form: 

(2.1) 

where POC1 = Percent change in population for the next 10 years 

ex = Intercept 

~n = Regression Coefficients 

Pn = Extracted Factors in factor score terms. 

Based on this model, two regression equations, one for 1970 factors and the 

other for 1980 factors, were calibrated by the stepwise regression method in 

an effort to determine significant factor variables in explaining the 
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population growth of towns. In the stepwise procedure, the first variable is 

selected based on the highest correlation with the dependent variable, and 

it enters and remains in the equation if it passes the entry and removal 

criteria (in this study, they were set at a p-value of 0.05 and 0.10, 

respectively). The second one is selected in the same manner and so on 

until no more variables meet entry and removal criteria (Norusis 1990, 281). 

This procedure indicates that the selected variable explains for more 

variation in the dependent variable than any other remaining independent 

variables. The results of stepwise regressions to determine the factors for 

urban population growth are summarized in Table 10 and Table 11. 

Urban Population Growth, 1970-1980 

The data matrix of 47 towns by 7 factors for 1970 was analyzed to 

examine the association of urban dimensions with population growth of 

Arizona towns. The stepwise regression specifying town population changes 

in percentage between 1970 and 1980 (POC1) as a dependent variable 

performed three iterations to achieve the best equation, meaning that three 

significant factor variables were selected for the regression equation. As 

illustrated in Table 10, the selected factor variables were labeled elderly 

inmigration (F2), agricultural base (F6), and mining or trade bases (F4). 

The final coefficient of determination (R2) for the equation is 0.376, a result 

which means that the regression equation with the three factor variables 
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Table 10. Results of Stepwise Regression for Population Growth, 1970-1980 

Sep Variable n Coefficient t-score p-value b 

1 F2 (Elderly Inmigration) 25.90 4.339 0.000 

2 F6 (Agricultural Base) -13.86 -2.325 0.025 

3 F4 (Trade/Mining Bases) 13.15 2.181 0.035 

Intercept 37.04 

n These variables are factors extracted from the 1970 data matrix. 

Cumulative 
Adjusted R2 

0.254 

0.318 

0.376 

b The limit of p-value for a variable to enter into the regression equation is set at 0.05. 
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Table 11. Results of Stepwise Regression for Population Growth, 1980-1990 

Stp Variable a Coefficient t-score p-value b 

1 F7 (New Town Development) 39.14 5.068 0.000 

2 F6 (Mining Base) 22.27 2.867 0.006 

3 F3 (Residential Mobility) -22.65 -2.419 0.018 

Intercept 45.61 

a These variables are factors extracted from the 1980 data matrix. 

Cumulative 
A<ljusted R2 

0.240 

0.297 

0.342 

b The limit of p-value for a variable to enter into the regression equation is set at 0.05. 
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explains over 37 percent of the variation in the dependent variable. 

The results of this regression analysis cannot show decisive estimates 

of regression coefficients because the independent variables were measured 

by the standardized factor scores (Hodge 1965, 108). However, the 

regression results still provide useful statistics regarding the relative 

associations of urban dimensions with town population changes. 

Among the three factors, the first factor variable entered into the 

equation, elderly inmigration, is most highly associated with population 

growth of Arizona towns. The t-score is as high as 4.339 and the coefficient 

of 25.90 is also higher than those of the other two variables. These 

statistics indicate that the elderly inmigration factor exerted the most 

significant effect on population growth of Arizona towns during the 1970-80 

period. 

The second step put the agricultural base factor into the equation, 

and its association with population growth between 1970-80 can be 

explained by reviewing the signs of the regression coefficient and the factor 

loading in Table 3. Since both signs were negative, the agricultural factor 

appears to affect positively the population growth. Such association is 

enabled by the suburbanization process by which many agricultural towns 

in the metropolitan areas were transformed into suburban residential towns 

and attracted more people to move in during the 1970-80 period. 

Since the third factor variable (F4) that entered in the equation 
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included both mining function with a negative sign and trade function with 

a positive sign, it is possible, along with the positive sign of the regression 

coefficient, to connote that towns specializing in trade function tended to 

grow in population and mining towns tended to decline during the 1970-80 

period. This is mainly due to the fact that some copper mines were closed 

because of the unprofitability of copper production and subsequently the 

affected mining towns lost population. 

Urban Population Growth. 1980-1990 

In the same manner as done for 1970, the data matrix of 77 towns by 

8 factors for 1980 was analyzed to determine the urban dimensions 

associated with population growth of Arizona towns during the 1980-90 

period. The stepwise regression yielded three factors: new town 

development (F7), mining base (F6), and residential mobility (F3). The final 

coefficient of determination (R2) for the equation is 0.342. When compared 

to the equation for 1970, the explanatory power of this equation declined 

somewhat. 

Among the three factors yielded from the stepwise procedure, the 

new town development dimension, which is the first variable entered into 

the equation, is most highly significant; the t-score is as high as 5.068. 

Moreover, the regression coefficient is 39.14, which is also much higher than 

the coefficients of the other two variables. These statistics indicate that for 
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the next 10 years the new town development dimension contributed to 

population growth of Arizona towns more than any other dimensions. This 

occurred simply because the newly developed towns attracted more 

newcomers. 

The second step of the selection procedure entered mining base factor 

into the equation. Considering that the factor loading of the mining 

variable is negative in Table 4, it can be said that mining function still 

tends to decrease the population growth. The emergence of the mining 

factor in both the 1970 equation and the 1980 equation is quite indicative 

because it implies that the mining function has considerable impact on the 

growth of Arizona towns even though itG effect has been negatively 

significant since the 1970s. 

The residential mobility factor was the third factor variable entered 

into the equation. The reason why the sign of the regression coefficient is 

negative is that the factor loadings of migrant-related variables had 

negative signs. Thus, it is simply assumed that towns attracting more 

migrants tend to grow faster. 

However, elderly inmigration and agricultural base factors which 

were significant in the 1970 equation, are no longer significant in the 1980 

equation. The insignificance of the elderly inmigration factor seems to be 

due to the slower growth of retirement towns in the 19808. The 

insignificance of the agricultural factor results simply from there being no 



such factor in 1980 because many agricultural towns had already 

transformed to suburban residential areas. 

81 

In summary, it is concluded that the structural dimensions affecting 

urban growth are changing over time, in that the factors explaining urban 

growth of the 1970s were different from the factors explaining the urban 

population growth of the 1980s. While the general structure of the Arizona 

urban system was quite stable, specific factors affecting urban growth were 

changing. Therefore, this result confirms Hodge's proposition (1968, 117) 

that "as growth occurs over considerable time, the structural features 

conducive to such growth change." Even interesting is the finding that the 

explanatory power (R2) of the model estimating population growth became 

lower than the level achieved for the previous period. In other words, the 

coefficients of determination (R2) for the equation predicting the future 

urban growth decreased from 0.376 for 1970 to 0.342 for 1980. In Arizona 

as well as other parts of the U.S., the economic restructuring process since 

the 1960s made the urban society more complex, a condition which probably 

yielded factors that could not be explained in this analysis. Such 

unexplained factors must have affected the regression result for 1980 more 

than that for 1970. 
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CHAPTER 3 

INDUSTRIAL STRUCTURE AND URBAN GROWTH 

Economic growth of urban places is affected not only by endogenous 

factors like local resources and local taxation but also by exogenous factors 

like regional and national economies. Changes in regional economic 

structure usually influence and transform the functional activities of the 

individual places in the region. However, the sensitivity of an urban place 

to such economic changes depends on the industrial composition of the 

place; if a town is specialized in industrial sectors that have not been 

competitive and have been on the decline in the region, the town will be 

more affected by regional decline on those sectors. Therefore, examining 

how the changes in regional employment structure have been distributed 

across the regional urban system and which sectors have led towns to 

growth and decline helps to elucidate the economic factors in urban growth. 

In order to analyze the relationship between industrial structure and 

regional growth, many scholars have contributed to the development of the 

shift-share technique as a sophisticated analytical tool over several decades 

(Dunn 1960, 1980; Esteban-Marquillas 1972; Herzog and Olsen 1977; 

Berzeg 1978; Fothergill and Gudgin 1979; Stevens and Moore 1980; Arcelus 

1984; Haynes and Machunda 1987; Barff and Knight 1988; Knudsen and 

Barff 1991). Although there has been long-standing criticism of it 
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(Richardson 1978a, 1978b), this technique has been popular with economic 

planners as well as regional economic theorists. To provide a reason for 

this contradiction, Fothergill and Gudgin (1979, 309) explained that "when a 

technique is simple and apparently useful, it will be both widely used and 

heavily criticized." 

Applying the shift-share technique, this chapter attempts to examine 

the effects of economic structural changes in the state on employment 

growth and changes at the town level. Using U.S. census data on sectoral 

employment in Arizona towns, the employment changes for 1970 to 1980 

and 1980 to 1990 are investigated in accordance with the functional groups 

of towns resulting from cluster analyses. Further, this study discusses the 

relationship between the level of industrial specialization and urban growth 

in terms of population and employment. These investigations will reveal 

the overall tendency and specific variations of diversification in the 

industrial structure of Arizona towns since 1970. 

Shift-Share Models 

Classical Shift-Share Model 

The shift-share analysis provides a quantitative explanation of 

comparative regional growth rates in sectoral employment using the growth 

rates of the nation or other reference region such as a state. Given regional 
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employment data by industrial sectors at two points in time, the traditional 

shift-share model decomposes the regional employment change, d, into three 

components: national growth component, g, industry-mix (proportional) 

component, m, and competitive (differential) component, c. Letting Eu be 

employment in industrial sector i of region} in the base year of the 

analysis, Eij· be employment in sector i of region} in the terminal year, rij 

be the change rate in employment in sector i of region} between the base 

year and the terminal year, riO be the change rate in national employment 

in sector i, rOj be the change rate in total employment of region}, and roo be 

the change rate in total national employment, the traditional shift-share 

equation may be written as follows: 

where dij = Eu" - Eij 

gij = Euroo 

mij = EU(riO - roo) 

eij = EU<ru - riO)' 

Thus the shift-share equation for sector i in region} can be rewritten as 

(3.1) 

(3.2) 
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The national growth effect, gij' reflects the change in regional employment 

which would happen when the regional sector grows at the same rate as the 

overall national employment. The industry-mix effect measures the amount 

of employment change attributable to the relative importance of the sector 

in the overall national economy. The competitive effect is the difference 

between the actual change in sectoral employment and the expected change 

that the region will experience when each regional industrial sector grows 

at the national rate of the same sector. The sum of industry-mix component 

and competitive component, mij + cij' is called the net shift. 

When each of the shift-share components is summed over all sectors, 

the sign of each summed component indicates the direction of regional 

change compared to the nation. A positive industry-mix effect indicates 

that the region has a favorable growth mix of industries because the region 

specializes more, on balance, in sectors whose national growth rates exceed 

the overall national growth rate (Plane 1989, 267). A positive competitive 

effect indicates that the region competes well on the whole because the 

regional employment grew faster than the national industry-mix (or 

employment structure) would suggest (Herzog and Olson 1977, 443). 

The problems with this classical shift-share model come mainly from 

two sources: the weights on the base year and the interwoven effects 

between industry-mix and competitive components (Herzog and Olsen 1977, 

443-44). Since growth rates of all components are weighted by base year 
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employment levels, this model cannot reflect changes in regional industrial 

structure over the analysis period. Also, the competitive effect of a sector in 

this model is affected not only by the pure competitive nature of the sector 

but also by the level of concentration of total regional employment on that 

sector. In addition, the industry-mix and competitive effects are, by nature, 

interdependent because of technical linkages among supplying sectors and 

induced multiplier effects on service sectors (MacKay 1968). Two other 

frequently mentioned problems of this model are the inaccuracy of the 

model in the projection application, which is related to the problem of 

weights, and the sensitivity of the model to the degree of industrial 

disaggregation, which is the problem of most regional analysis models. 

Esteban-Marquillas Model 

The classical form of the shift-share model was modified by Esteban

Marquillas (1972) in an effort to solve the problem of interwoven effects 

making the decomposed competitive effect an impure measure of regional 

competitiveness. His model overcame the problem by introducing the 

concept of homothetic employment, ~ij" and separating the competitive 

effect, CUll into a pure competitive effect, c' u" and an allocation effect, aij' 

His model can be specified as 



where Eij = EOj(EiO / Eoo) 

c'ij = Eirij - riO) 

aij = (Eij - Eij)(rij - riO)' 
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Homothetic employment, Eij, is defined as "the employment that 

sector i of region j would have if the structure of the employment in such a 

region were equal to the national structure" (Esteban-Marquillas 1972, 251). 

However, Herzog and Olson (1977) found that this refinement creates 

another weighting problem. Since homothetic employment also refers to the 

base year, the allocation effect comprising the specialization component, (Eij 

- Eij), and the competitive advantage component, (rij - riO)' does not give a 

reliable sign of change when the regional employment structure changes 

between the base year and the terminal year. If a sector defined as not 

specialized in the base year becomes specialized in the terminal year, the 

reversed sign of the allocation effect may lead to incorrect interpretation of 

the employment change of that sector. 

Arcelus Model 

In an effort to resolve problems stemming from the entanglement of 

the regional growth effect and the regional employment structure effect in 

the competitive component, Arcelus (1984) further extended the shift-share 

model by subdividing the traditional competitive effect, cij' into the regional 



growth effect, Rgu' and the regional industry-mix effect, Rmu' Employing 

the homothetic employment concept of the Esteban-Marquillas model, he 

formulated the following model: 
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(3.4) 

where Rgu = ~u(rOj - 1'00) + (Eu - Eu)(roj - roo) 

Rmij = ~u[(ru - 1'0) - (riO - roo)] + (Eu - ~u)[(ru - 1'0) - (riO - roo)]· 

According to his model (Arcelus 1984, 6), the regional growth effect, Rgu, 

which is the difference in total growth rates between region j and the 

nation, attempts to capture the component of the regional employment 

change in sector i attributable to the total growth of regionj. The regional 

industry-mix effect, Rmu, which is the difference in sector i's 

competitiveness between regionj and the nation, attempts to measure that 

component of the regional employment change attributable to the regional 

industry mix. In other words, the regional industry-mix effect explains 

whether sector i enjoys a competitive advantage in regionj (Arcelus 1984, 

6). It was found that, like the classical shift-share model, the extensions of 

Esteban-Marquillas and Arcelus maintain the region-to-region additive 

properties under regional disaggregation of the data (Haynes and Machunda 

1987). 
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ANOVA-Based Model 

Since the traditional shift-share formulation is a standardization 

technique, statistical tests on the informative results from the analysis are 

impossible. Berzeg (1978), however, formulated a stochastic linear model 

based on analysis of variance (ANOVA) so as to statistically test predictive 

hypotheses on the shift-share identity. His model can be specified as 

follows: 

(3.5) 

where a is an estimate of the national growth rate, roo, f.lnd Bj is an estimate 

of the industry-mix rate, (riO - roo). In this model, the competitive rate which 

equals (ru - riO) is not a systematic component of ru but a random error term, 

EU' As seen in the specification of the equation, this model is estimated in 

terms of growth rate instead of employment number. This linear model can 

be transformed so as to estimate Arcelus' extension model including the 

regional effect as follows (Berzeg 1978; Knudsen and Barff 1991,427): 

(3.6) 

where "Ii is an estimate of the regional growth effect, (raj - roo)' and EU is 

assumed to be an error term for the regional industry-mix effect, (ru - ro) -
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(riO - roo)' 

The stochastic properties of these ANOVA-based models make it 

possible to test hypotheses for prediction and policy fonnulation. It was 

also found that these ANOVA-based estimates using weighted least squares 

are numerically identical to the results generated from the classical shift

share model (Knudsen and Barff 1991). Notwithstanding these advantages, 

the limitations of the ANOV A-based models stem mainly from the 

operational difficulties (Knudsen and Barff 1991, 430). The stochastic shift

share models require system closure for the data set; if a study is concerned 

with a region in Arizona, then all regions of Arizona must be included in the 

data set. Another difficulty lies in the calibration of the models; ANOVA

based models, by their theoretical nature, require additional calculation of 

the parameters for aliased variables. 

Dynamic Shift-Share Approach 

In an effort to solve the problem of weights of the classical shift-share 

model, a dynamic shift-share approach was developed by Barff and Knight 

(1988). Since the classical static approach uses employment structure of the 

base year to calculate changes over to the terminal year, it cannot explain 

continuous changes in regional total employment and industrial mix over 

the time period. Barff and Knight (1988) eliminated this problem by using 

the annual employment data which enable the shift-share to adjust the 
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components annually for changes in industrial structure. Though some 

approaches of the earlier literature attempted to reduce the problem by 

fracturing the study period into two or more subperiods, their contributions 

were limited because of the relatively long time spans adopted for the 

subperiods (Barff and Knight 1988, 3-4). Since annual employment data, in 

the formats of both publication and computer disk, are now available up to 

the county level, the task of calculating annual shift-share components has 

become much easier. 

Industrial Structure of Arizona Towns 

Sectoral Emplovment Structure in Arizona 

The growth of the Arizona economy was remarkably rapid from 1970 

to 1990. According to the U.S. decennial census data, Arizona total 

employment. increased by 81.3 percent during 1970-1980 and by 44.1 

percent during 1980-1990. For the same periods, the U.S. total employment 

increased by 24.9 percent and by 18.5 percent, respectively. Table 12 shows 

the total and sectoral employment changes in Arizona from 1970 to 1990. 

The total employment was disaggregated by nine major industrial sectors: 

Agriculture (AGR) , Mining (MIN), Construction (CON), Manufacturing 

(MAN), Transportation, Communications, and Public Utilities (TCU), 

Wholesale Trade and Retail Trade (TRD), Finance, Insurance, and Real 



92 

Table 12. Sectoral Employment Changes in Arizona, 1970-1990 

Employment Percent Distribution Change Rate 

Sector 1970 1980 1990 1970 1980 1990 1970-80 1980-90 

AGR 24,605 32,791 40,210 4.0 2.9 2.5 0.333 0.226 

MIN 18,986 26,605 13,927 3.1 2.4 0.9 0.401 -0.477 

CON 46,673 90,381 107,558 7.6 8.1 6.7 0.936* 0.190 

MAN 95,958 161,302 206,379 15.6 14.5 12.9 0.681 0.279 

TCU 37,450 73,779 116,598 6.1 6.6 7.3 0.970* 0.580* 

TRD 133,925 246,094 358,390 21.8 22.1 22.3 0.838* 0.456* 

FIR 35,165 77,266 120,141 5.7 6.9 7.5 1.197* 0.555* 

SRV 182,146 332,072 554,190 29.7 29.8 34.6 0.823* 0.669* 

PAD 39,147 72,980 86,503 6.4 6.6 5.4 0.864* 0.185 

Total 614,055 1,113,270 1,603,896 100.0 100.0 100.0 0.813 0.441 

* The employment of these sectors has grown faster than the total state employment. 
Source: U.S. Bureau of the Census, Census of population, 1970, 1980, 1990 
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Figure 3. Percent Changes of Sectoral Employment in Arizona, 1970-1990. 
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Estate (FIR), Services (SRV), and Public Administration (PAD). The 

percent distributions of sectoral employment are also graphically displayed 

in Figure 3. 

Among the nine sectors, continuously growing sectors in percentage 

from 1970 to 1990 are TCU, TRD, FIR, and SRV. Most notably, the services 

sector (SRV) holds the largest portion of the total employment and its 

percentage increased greatly during the 1980s. On the other hand, 

continuously decreasing sectors in terms of the percentage are AGR, MIN, 

and MAN. For CON and PAD, the percentages increased during the 1970s 

but decreased during the 1980s. These growth patterns represent the 

general picture of the industrial structure of Arizona. Reflecting the recent 

post-industrial trend of urban society, the manufacturing sector (MAN) 

decreased and FIR and SRV increased in percentage. Additionally, the 

increasing elderly inmigration contributed to the rapid growth of the FIR 

and SRV sectors. The agriculture sector (AGR) must have been affected by 

the urbanization trend due to the rapid population increase in Arizona. The 

decrease in the percentage of the mining sector (MIN) is mainly due to the 

declining copper mining industry in Arizona. The construction sector (CON) 

was booming during the 1970s because of the demand of rapidly increasing 

population for new housing development, but construction slowed down 

during the 1980s. 

The change rates of sectoral employment offer somewhat different 
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perspectives on Arizona industrial structure. During the 1970-1980 period, 

all the sectors except AGR, MIN, and MAN grew faster than the state total 

employment. Of all sectors, the growth rate of FIR, 1.197, was highest. For 

the period of 1980-1990, only four sectors, TCU, TRD, FIR, and SRV, grew 

faster than the total employment. Among them, SRV showed the highest 

growth rate. Though all other sectors increased in absolute number of 

employment during the 1970-1990 period, only the mining sector decreased 

in number. Such growth pattern of industrial sectors is called industry-mix, 

which is a component of the shift-share model, and it reflects mainly the 

national economic restructuring where tertiary sectors have become more 

important since the 1960s. 

Cluster Analysis of Arizona Towns 

Town classifications using factor scores as attempted in the last 

chapter have exposed the limitation in analyzing overall economic bases of 

the urban system. To understand better the functional variations of 

Arizona towns, this study also analyzed the industrial employment 

composition of these towns for 1970, 1980, and 1990 using the cluster 

analysis method. The data set consists of sectoral employment data for 42 

urban places in Arizona, compiled from the 1970, 1980 and 1990 U.S. 

Census. In order to see the systematic changes during the period of 1970-

1990, this analysis adopted all continuously existing (without incorporation 



Table 13. Clustering of Arizona Towns based on Industrial Structure, 
1970-1990 

Cluster 1970 1980 1990 

Chandler Chandler Casa Grande 
Diversified Cottonwood Douglas Chandler 

Manufacturing Towns Douglas Glendale Glendale 
Glendale Mesa Mesa 
Mesa Phoenix Peoria 
Phoenix Scottsdale Phoenix 
Scottsdale Tempe Scottsdale 

Tempe 
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Benson Tucson Casa Grande Cottonwood South Tucson 
Diversified Towns Casa Grande Cottonwood Flagstaff Tucson 

Coolidge Flagstaff Kingman Willcox 
Flagstaff Nogales Nogales 
Prescott Prescott Prescott 
South Tucson Tucson 

Holbrook Benson South Tucson Ajo 
Trade & Service Towns Kingman Bisbee Wickenburg Coolidge 

Nogales Coolidge Willcox Douglas 
Safford Holbrook Yuma Holbrook 
Wickenburg Kingman Safford 
Willcox Safford Wickenburg 
Yuma Yuma 

Diversifying Peoria Avondale Eloy 
Agricultural Towns Tolleson Buckeye Tolleson 

Avondale Eloy Avondale Eloy EI Mirage 
Agricultural Towns Buckeye Peoria Buckeye 

EI Mirage Tolleson El Mirage 

Ajo Kearny Ajo Miami Clifton San Manuel 
Mining Towns Bisbee Miami Clifton San Manuel Globe Superior 

Clifton San Manuel Globe Superior Kearny 
Globe Superior Kearny Miami 

Transportation Towns Winslow Winslow Benson 
Winslow 

Suburban Residential Paradise Valley Paradise Valley Paradise Valley 
Towns Sun City Sun City Sun City 

Tempe 

Government Towns San Carlos San Carlos Bisbee 
Sierra Vista Sierra Vista San Carlos 

Sierra Vista 

Military Base LukeAFB LukeAFB LukeAFB 



97 

or annexation) Arizona places since 1970 when they were defined as urban 

places in the U.S. census because their populations were over 2,500. The 

employment data were disaggregated by nine industrial sectors as 

mentioned earlier for Table 12. 

The cluster analysis enabled this study to compare employment data 

from all industrial sectors simultaneously and establish relatively similar 

subgroups of towns in terms of the industrial structure. The clustering rule 

adopted in this study is the average linkage between groups method with 

squared Euclidean distance measure, with which the distance between two 

towns is obtained first by calculating each sector's percentage of total 

employment for each town and then by summing the squared differences of 

percentage between two towns for all the sectors. Table 13 shows the 

interpreted results of cluster analysis with the same 42 Arizona towns for 

1970, 1980, and 1990. Since raw results from the analysis show only the 

clustering tendency with the merging steps, the interpretation of the results 

requires considerable judgement, especially when we label the clustering 

groups. Therefore, as is the case of factor analysis, the labels for town 

groups shown in Table 13 do not imply the definition of the groups but the 

central tendency of clustering. 

The most apparent changes in town grouping between 1970 and 1980 

were that agricultural towns like Peoria and Tolleson became diversifying 

agricultural towns and that Bisbee, a mining town, became a trade and 
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service town. While rapid suburbanization is the main reason for the 

functional changes in Peoria and Tolleson, towns which are located in the 

suburbs of Phoenix, the closure of copper mines was the reason for the 

functional change of Bisbee. Tempe's shift from a suburban residential 

town to a diversified manufacturing town is also remarkable. Nogales, 

which had been a traditional border trade town for Mexican visitors, became 

a diversified town because of the increasing manufacturing function. Many 

manufacturing firms in Nogales are operated under the twin plant system 

which involves maquiladora operation in Mexican border areas. In the case 

of Cottonwood, which was oriented toward manufacturing in 1970, the high 

increase of trade and service employment along with the rapidly growing 

population contributed to make this town a diversified service center for the 

outlying area. Note also that most diversified manufacturing towns are 

located in the Phoenix metropolitan area. 

During the 1980-1990 period, the functional changes in the Arizona 

urban system continued in the almost same direction as that of the 1970s. 

Continuing population influx accelerated the functional shift of the 

agricultural towns around the Phoenix area; most agricultural towns 

became diversifying agricultural towns. Peoria, in fact, eliminated virtually 

all agricultural traces and became a diversified manufacturing town. Ajo, 

an old copper mining town, finally became a trade and service town, and 

Bisbee, which is a county seat, became more governmental service-oriented. 
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Douglas, which had been a manufacturing town accommodating many twin 

plants, gradually became a trade and service town because of the closures of 

some manufacturing plants. Benson has declined in population and 

employment since 1980 and its railroad service function has become 

relatively more important in the town economy. 

Shift-Share Analyses of Arizona Towns 

In order to examine the effects of the state economic structure on 

changes in employment structure of towns in Arizona and the sectoral 

competitiveness of those towns, this study adopted Arcelus' extension of 

shift-share technique. Although his original model was specified using 

homothetic employment, this study eliminated the homothetic employment 

terms from the model because they create additional problem of weights 

(Herzog and Olson 1977). Thus, this study employed the following version 

of Arcelus' model: 

where Cij = Rg ij + Rmij 

Rgij = Eij(roj - roo) 

Rmij = Eij[(rij - ro) - (riO - roo)]. 

(3.7) 
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The data set consists of emplo~ent data of 9 industrial sectors for 

42 urban places in Arizona, compiled from the 1970, 1980 and 1990 U.S. 

census, which is identical with the data set for cluster analysis. Since it is 

almost impossible to obtain the annual sectoral employment data at the 

town level, this study cannot utilize the dynamic form of shift-share 

analysis suggested by Barff and Knight (1988). Nor can it adopt the 

stochastic models because the town-level data do not cover the most rural 

areas of the state. Rather, this study employs static approach utilizing the 

decennial census publications which furnish the fairly detailed town-level 

employment data. 

The base economy that this study refers to for the shift-share model 

is the state of Arizona, and not the nation. The reason for this arrangement 

is that the towns in Arizona are assumed to be affected by the state's 

economic structure far more than the nation's. Since, as mentioned earlier, 

Arizona's economy has grown much faster than the U.S. average, it is 

reasonable to choose the state for the base economy in this study of Arizona 

towns, so as to examine the competitiveness of the economies of those towns 

compared to the fast-growing state economy. 

The summarized results obtained from the shift-share analyses are 

displayed in Table 14. This table shows the absolute values of three 

component effects on the total employment changes of 42 individual towns 

in Arizona, which were computed for two periods, 1970-1980 and 1980-1990, 
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Table 14. Shift-Share Analysis of Arizona Towns, 1970-80 and 1980-90 

Components of Change 1970-1980 a Components of Change 1980-1990 
1990 

Town d 9 m c d 8 m c Employment 

Ajo -39 1586 -427 -1199 -1238 843 -438 -1642 674 
Avondale 1264 1363 -152 52 2870 1296 -123 1697 5,811 
Benson 556 721 -1 -164 -253 636 -23 ·866 1,190 
Bisbee -314 2254 -222 -2346 -48 1083 1 -1132 2,410 
Buckeye 466 761 ·76 -219 463 618 -44 -110 1,865 
Casa Grande 2200 3091 ·67 -824 2165 2645 -266 -214 8,167 
Chandler 7843 3775 -72 4139 34795 5503 -180 29472 47,282 
Clifton -241 1390 -277 -1354 -488 647 ·658 -477 981 
Coolidge 823 1288 ·72 -393 -79 1061 ·5 -1134 2,328 
Cottonwood 494 734 -17 -223 588 616 21 -49 1,98G 
Douglas 591 2915 -43 -2281 -533 1840 -192 -2181 3,643 
EI Mirage 500 689 -146 -42 571 594 -69 47 1,918 
Eloy 482 1296 -190 ·624 198 915 -132 -585 2,274 
Flagstaff 6408 7983 315 -1890 6684 7151 899 -1366 22,911 
Glendale 30432 10557 -74 19949 30193 19134 475 10584 73,610 
Globe 1 2089 -151 -1937 -75 1133 -610 -597 2,495 
Holbrook 870 1332 69 -531 -472 1106 17 -1594 2,037 
Kearny 5 872 -228 -640 -229 475 ·335 -369 849 
Kingman 988 2234 54 -1300 1573 1646 -27 -46 5,309 
Luke AFB 98 265 -0 -167 301 187 33 81 725 
Mesa 42963 18680 131 24152 69591 29060 548 39982 135,531 
Miami -180 881 -127 .934 -245 398 -282 -361 659 
Nogales 3380 2115 99 1166 1018 2636 36 -1654 7,000 
Paradise Valley 2275 1986 76 213 680 2079 340 -1740 5,398 
Peoria 2776 1251 -88 1613 17494 1902 22 15571 21,809 
Phoenix 136893 187148 5404 ·55659 113852 161780 6538 -54467 480,945 
Prescott 3156 3570 99 .513 2573 3326 354 -1107 10,120 
Safford 798 1490 -50 .642 -139 1160 -202 -1097 2,492 
San Carlos 325 363 -33 ·5 -156 340 -103 -393 615 
San Manuel 624 1103 -260 -220 -452 873 -1213 -112 1,529 
Scottsdale 18252 22150 565 -4463 24783 20051 2099 2633 70,281 
Sierra Vista 3595 2347 122 1126 5604 2857 -180 2927 12,086 
South Tucson 20 1394 2 -1376 ·287 765 -22 -1030 1,448 
Sun City 2299 1181 63 1054 24 1654 381 ·2010 3,776 
Superior 157 1198 ·344 -696 -675 718 -777 -617 955 
Tempe 30520 20777 379 9363 23925 24714 2154 ·2943 80,002 
Tolleson 319 969 -94 ·556 299 666 -21 -346 1,810 
Tucson 52200 73652 1714 -23166 36907 62931 1846 -27870 179,702 
Wickenburg 58 794 22 -759 719 456 40 222 1,754 
Willcox 90 913 1 -824 56 535 2 -481 1,269 
Winslow 217 2229 158 -2170 242 1304 166 -1228 3,201 
Yuma 2807 10242 318 -7753 6279 6789 17 -527 21,684 

n d = employment change, 8 = growth component, m = industry mix component, c = competitive component. 
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Table 15. Possible Combinations of Industry-Mix and Competitive Effects 

Type Net Shift Industry Mix Competitive 
(m+c) (m) (c) 

I + + + 

II + + 

III + + 

IV + 

V + 

VI 
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Table 16. Categorical Types and Shift-Share Coefficients, 1970-80 and 
1980-90 

1970·1980 1980·1990 

Type Town Net Shift m c Type Town Net Shift m c 

Mesa 1.057 0.006 1.051 I Glendale 0.255 0.011 0.244 
Nogales 0.486 0.038 0.448 I LukeAFB 0.269 0.079 0.190 
Paradise Valley 0.118 0.031 0.087 I Mesa 0.615 0.008 0.606 
Sierra Vista 0.432 0.042 0.390 I Peoria 3.614 0.005 3.609 
Sun City 0.769 0.044 0.726 I Scottsdale 0.104 0.046 0.058 
Tempe 0.381 0.016 0.366 I Wickenburg 0.264 0.039 0.216 

II Chandler 0.876 ·0.016 0.891 II Avondale 0.536 ·0.042 0.577 
II Glendale 1.531 ·0.006 1.536 II Chandler 2.346 ·0.014 2.360 
II Peoria 0.991 ·0.057 1.048 II Sierra Vista 0.424 ·0.028 0.452 

IV Avondnle ·0.069 ·0.090 0.031 IV El Mirnge ·0.017 ·0.052 0.035 

V FlagstnlT ·0.160 0.032 ·0.117 V Bisbee ·0.460 0.000 ·0.461 
V Holbrook ·0.282 0.042 ·0.164 V Cottonwood ·0.020 0.015 ·0.035 
V Kingman ·0.463 0.019 ·0.192 V FlngstalT ·0.029 0.055 ·0.084 
V Phoenix ·0.218 0.023 ·0.242 V Holbrook ·0.629 0.007 -0.636 
V Prescott ·0.094 0.023 ·0.256 V Nogales ·0.271 0.006 ·0.277 
V Scottsdale ·0.143 0.021 ·0.324 V Paradise Valley ·0.297 0.072 ·0.369 
V South Tucson ·0.801 0.001 ·0.473 V Phoenix ·0.131 0.018 ·0.148 
V Tucson ·0.237 0.019 ·0.615 V Prescott ·0.100 0.047 ·0.147 
V Wickenburg ·0.754 0.023 ·0.734 V Sun City ·0.434 0.101 ·0.536 
V Willcox ·0.733 0.001 ·0.792 V Tempe ·0.014 0.038 ·0.062 
V Winslow ·0.734 0.058 ·0.776 V Tucson ·0.182 0.013 ·0.195 
V Yuma ·0.590 0.025 ·0.803 V Willcox ·0.395 0.002 ·0.396 

V Winslow ·0.359 0.056 ·0.415 
VI Ajo ·0.833 ·0.219 ·0.614 V Yuma ·0.033 0.001 ·0.034 
VI Benson ·0.186 ·0.001 ·0.185 
VI Bisbee ·0.926 ·0.080 ·0.846 VI Ajo ·1.088 ·0.229 ·0.859 
VI Buckeye -0.315 ·0.082 -0.234 VI Benson ·0.616 ·0.016 ·0.600 
VI Cas a Grande ·0.234 ·0.018 ·0.217 VI Buckeye ·0.110 ·0.032 ·0.079 
VI Clifton ·0.954 ·0.162 ·0.792 VI Casa Grande ·0.080 -0.044 ·0.036 
VI Coolidge ·0.293 ·0.045 ·0.248 VI Clifton ·0.773 ·0.448 ·0.325 
VI Cottonwood -0.266 ·0.019 ·0.247 VI Coolidge ·0.474 ·0.002 ·0.471 
VI Douglns ·0.648 ·0.012 ·0.636 VI Douglas ·0.568 ·0.046 ·0.522 
VI El Mirnge ·0.223 ·0.173 -0.050 VI Eloy ·0.345 ·0.064 ·0.282 
VI Eloy ·0.511 ·0.119 -0.391 VI Globe -0.470 ·0.237 ·0.232 
VI Globe -0.813 ·0.059 -0.754 VI Kearny ·0.653 ·0.311 ·0.342 
VI Kearny -0.808 -0.212 ·0.596 VI J{jngman ·0.020 ·0.007 ·0.012 
VI Luke AFB -0.512 ·0.000 ·0.512 VI Miami ·0.712 ·0.312 ·0.400 
VI Miami ·0.979 ·0.117 -0.862 VI SalTord ·0.494 ·0.077 ·0.417 
VI SalTord -0.378 ·0.027 ·0.350 VI San Carlos ·0.643 ·0.133 ·0.510 
VI San Carlos -0.084 ·0.073 ·0.011 VI San Manuel ·0.669 -0.612 ·0.056 
VI San Manuel -0.353 ·0.191 -0.162 VI South Tucson ·0.606 ·0.013 ·0.593 
VI Superior -0.706 ·0.234 ·0.473 VI Superior -0.855 ·0.477 ·0.378 
VI Tolleson -0.545 ·0.079 -0.466 VI Tolleson -0.243 -0.014 ·0.229 

Average -0.219 ·0.039 -0.180 Average ·0.104 -0.062 ·0.042 
Std. Dev. 0.590 0.079 0.565 Std. Dev. 0.798 0.156 0.759 
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and aggregated from sectoral component effects. While during 1970-1980 

only four mining towns declined in overall employment, during 1980-1990 

some 15 towns declined in total employment. Though many towns gained 

employment during the periods, it is revealed that for a number of cases the 

increases of employment are due mainly to the state growth effect, not the 

structural competitiveness of the towns, considering the many cases of 

negative industry-mix and competitive effects. 

In order to understand better the relation of industrial structure and 

competitiveness of towns, a grouping procedure was required. As suggested 

by Dunn (1960, 107), grouping towns into six categorical types according to 

the possible combinations of industry-mix and competitive effects offers 

insights into the sources of regional employment changes. Table 15 

illustrates such possible categorical types. Applying this typology, the 

results of the shift-share analyses shown in Table 14 were further analyzed 

by sorting the towns in accordance with the categorical types. Table 16 

shows the rearranged distribution of towns and the coefficients for the net 

shift, industry-mix, and competitive effects. The coefficients were displayed 

instead of the absolute employment numbers in order to compare the pure 

change effects not affected by the urban employment size. Accidentally, 

there was no type III town characterized by positive net shift, positive mix 

and negative competitive effects. It is noted from Table 16 that for a 

number of towns, component sources of employment changes during 1980-
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1990 became different from those during 1970-1980. In fact, for type I and 

II towns, only Mesa and Chandler remained in the same type, respectively. 

These categorical changes indicate that there were substantial changes in 

industrial structures of both the state and its urban system between the 

1970s and the 1980s. 

As a whole, the industrial competitiveness of Arizona towns improved 

during the last 20 years. As seen in Table 16, the average coefficient of 

competitive effects became higher from -0.18 of 1970-1980 to -0.042 of 1980-

1990, though still remained negative. Subsequently, the average net-shift 

coefficient also improved in spite of the weakened average mix coefficient. 

Although the high competitive coefficients of Peoria and Chandler affected 

the average values and the standard deviations severely, the direction of 

average coefficient change is the same even if we remove the two cities from 

the table. Without Peoria and Chandler, the average coefficient of 

competitive effects changes from -0.237 of 1970-1980 to -0.194 of 1980-1990, 

and the standard deviation changes from 0.515 of 1970-1980 to 0.324 of 

1980-1990. 

When we compare the town types in Table 16 with the town clusters 

in Table 13, the relationship between the functional structure of towns and 

the growth of towns is revealed to some extent. In general, most type I and 

II towns showing positive competitive effects and positive net shift effects 

are diversified, diversified-manufacturing, or suburban residential towns 
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Table 17. Competitive Components of Sectoral Employment for Arizona 
Towns, 1970-1980 

Type Town AGR MIN CON MAN TCU TRD FIR SRV PAD 

---
e Ro Rm e Rg Rm c Rn Rm e Rn Rm e Rg Rm e Rg Rm c Rg Rm e Rg Rm eRg Rm 

I Mesa + +. + + + + + + + . + + + + + + + + + + +. + + . 
+ + + + + + I Nogales + + + . + . +. + + + + + + . +. + + 

I Paradise Valley. +. . + + + + . + + + + + + + + + + 
.+ +++ +++ 
+++ +++ ++. 
+ + + + + + + + + 

+ + + • 
I Sierra Vista + + + + + + + + + + + + + + + • + 

++ + . +. 
+ + + + + 

I Sun City • +. . + . +. . + . 
I Tempe + + + • + + + + + + 

II Chandler 
II Glendale 
II Peoria 

IV Avondale 

V Flagstaff 
V Holbrook 
V Kingman 
V Phoenix 
V Prescott 
V Scottsdale 
V South Tucson 
V Tucson 
V Wickenburg 
V Willcox 
V Winslow 
V Yuma 

VI Ajo 
VI Benson 
VI Bisbee 
VI Buckeye 
VI Casa Grande 
VI Clifton 
VI Coolidge 
VI Cottonwood 
VI Douglas 
VI El Mirage 
VI Eloy 
VI Globe 
VI Kearny 
VI Luke AFB 
VI Miami 
VI SaITord 
VI San Carloo 
VI San Manuel 
VI Superior 
VI Tolleson 

+ + + + + 
+. + + 

. +. + + 

+. + 

+ 
+. + 
+. + 
+. + 

+ 
+. + 

+ 
+ 

+. + 
+. + 

+. + 
+. + 
+. + 
+. + 
+. + 
+. + 

+ 
+ 
+ 
+ 

+. + 

++ + ++ + ++ + ++. ++ + ++ . +. 
+++ ++. +++ +++ +++ ++ +++ 
++. ++ ++ + ++ + ++ + ++ + ++ + 

+. + 

+. + 

+ 
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+ 
+ 
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+. + 
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+ 
+. + 

+ 
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+. + 
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+ 

+. + 

+ 

+. + +. + 

+ 
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+. + 
+. + 

+ 
+ 
+ 

+ 
+. + 
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+ 
+ 
+ 

+ 
+. + 

+ 
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+ + +. + + + +. + 
+. + +. + +. + +. + 
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+. + + +. + 

+ +. + + + + 
+ + +. + + + + +. + 

+. + +. + + +. + 
+. + +. + +. + +. + 
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+. + +. + +. + + 

+ +. + + + + +. + 
+ +. + + + + + 

+ +. + + +. + 
000 +. + + +. + 

+. + + + + + + 
+ +. + + + +. + 

+. + +. + +. + +. + 
+. + +. + +. + + 

+ + + +. + + +. + + 
+ + + + + + 
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Table 18. Competitive Components of Sectoral Employment for Arizona 
Towns, 1980-1990 

Type Town AGR MIN CON MAN TCU TRD FIR SRV PAD 

e RO Rm e Rg Rm e Rg Rm e Rg Rm e Rg Rm e Rg Rm e Rg Rm e Rg Rm eRg Rm 

I 
I 
I 

Glendale 
Luke AFB 
Mesa 

I Peoria 
I Scottsdale 
I Wickenburg 

II Avondale 
II Chandler 
II Sierra Vista 

IV El Mirsge 

-+- -+- ++- ++-
+0+ 000 +++ -+-
+ + + + + - + + - + + + 
-+ ++ ++- ++ 
++ +++ +++ -+-
+++ ++ +++ +++ 

-+- ++ -+ +++ 
++- -+ ++- ++-
+++ +++ +++ +++ 

+ - + 

+ + - + + - ++ + ++ + ++ + 
+ + + + + +++ -+- +++ 
+ + + + + ++ - ++ + ++-
+ + + + + + + + + + + + + + + 
+ + + - + ++ + ++ + ++ 
+ + - + - + + + - + - + + + 

+ + + + + + +++ +++ ++-
+ + + + - ++- +++ ++-
+ + - + + + -+- +++ ++ 

+ - + +- + +- + 

V Bisbee + - + + - + + + + 
V Cottonwood + - + + - + + - + + + - + 
V Flagstaff + - + + - + + - + + - + 
V Holbrook + 0 + + - + + - + + + 
V Nogales + - + + + + - + 
V Paradise Valley + - + + - + 
V Phoenix + - + + - + + + + 
V Prescott + - + + - + + - + 
V Sun City + - + + - + + - + + + 
V Tempe + - + + - + + - + + - + + - + 
V Tucson + - + + + + 
V Willcox + + + - + + 
V Winslow + - + + 0 + + + + - + 
V Yuma + - + + - + + - + + - + 

VI Ajo + - + + + + + + - + + + 
VI Benson + + + - + + + - + + 
VI Buckeye + - + + - + + - + + - + + - + 
VI Caoa Grande + + - + + - + + - + + - + 
VI Clifton + - + + - + + - + + + + 
VI Coolidge + - + + - + + - + + - + + + + 
VI Douglas + + + + - + + + + 
VI Eloy + - + + - + + 
VI Globe + - + + + + 
VI Kearny + 0 + + - + + + 0 + + + - + 
VI Kingman + - + + - + + - + + - + + - + 
VI Miami + + + + - + + + + 
VI Safford + - + + - + + + + 
VI San Carlos + + + - + + - + + - + + - + + 
VI San Manuel + + - + + - + + - + + + + - + 
VI South Tucson + + + + + + - + 
VI Superior + - + + + + - + + + + - + 
VI Tolleson 0 0 0 + - + + - + + - + + - + + 
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Table 19. Comparison of Competitiveness by Sector and Town Type, 
1970-80 and 1980-90 

Nos. of "+" coeft'. Average "+" sectors 
Town 

Sector Period c Rg Rm Type Period N c Rg Rm 

AGR 1970-80 15 9 27 I 1970-80 6 6.5 9 4.8 
1980-90 22 8 26 1980-90 6 7.3 8.7 4.5 

MIN 1970-80 20 9 24 II 1970-80 3 8 9 5 
1980-90 20 8 24 1980-90 3 7.7 9 4 

CON 1970-80 12 9 19 IV 1970-80 1 4 0 4 
1980-90 22 9 28 1980-90 1 4 0 4 

MAN 1970-80 15 9 22 V 1970-80 12 1.8 0 4.9 
1980-90 20 9 22 1908-90 14 2.8 0 4.3 

TCU 1970-80 12 9 19 VI 1970-80 20 2.1 0 5 
1980-90 20 9 21 1980-90 18 2.9 0 5.9 

TRD 1970-80 12 9 16 
1980-90 11 9 20 

FIR 1970-80 17 9 28 
1980-90 18 9 21 

SRV 1970-80 14 9 25 
1980-90 10 9 21 

PAD 1970-80 14 9 26 
1980-90 19 9 26 

Average 1970-80 14.6 9.0 22.9 Average 1970-80 42 3.1 1.9 4.9 
1980-90 18.0 8.8 23.2 1908-90 42 3.9 1.9 5.0 
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(Paradise Valley, Sun City and Tempe in 1970), while most specialized 

towns including agricultural and mining towns and some trade and service 

towns are grouped into type VI, showing negative competitive and industry

mix effects. In other words, diversified and diversified-manufacturing towns 

included in type I maintained favorable industrial structure based on fast

growing industries of the state and also grew faster than expected because 

they had more competitive industries. On the other hand, agricultural and 

mining towns and trade and service towns in type VI did not have favorable 

industrial structure, as a result attributable to their not having many 

competitive industries. Also, it is noted that except for Nogales and Sierra 

Vista, all towns included in type I, II, and IV, where competitive effects are 

all positive, are located in the Metropolitan Phoenix area. 

In order to supplement these statements and to obtain a detailed 

picture of variations in shift-share components, two tables illustrating the 

results of shift-share analyses for each sectoral employment growth of each 

town are presented. Table 17 and Table 18 represent the competitive 

effects, eli' with two sub-components, regional growth effect, Rgij' and 

regional industry-mix effect, Rmij' for each sector during 1970-1980 and 

1980-1990, respectively. To make the interpretation simple and easy, these 

tables display the results with signs instead of numbers. The industry-mix 

component was omitted from these tables because the results can be 

inferred from Table 12 showing change rates of sectoral employment in 
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Arizona, where the marked sectors would have positive signs in the 

industry-mix effects for all towns. In other words, for the period 1970-1980 

all sectors except the agriculture (AGR), mining (MIN) and manufacturing 

(MAN) sectors would show positive mix effects, and for the period 1980-1990 

only TCU, TRD, FIR and SRV would show positive mix effects. 

While in this study the regional growth effect, Rgij' refers to the 

difference between a town's growth rate and the state growth rate, the 

regional industry-mix effect, Rmij' measures the competitive advantage of a 

sector in a town compared to that of the same sector in the state. The signs 

of competitive effects in individual sectors reflect the pattern of regional (in 

this study, a town's) competitiveness, which is the main pursuit of shift

share analysis. 

As seen in Tables 17 and 18, however, the sign combinations of the 

regional industry-mix effect, denoted as Rm, and the competitive effect, c, 

can vary for each sector, even in the same type of town. For example, Mesa 

had positive regional industry-mix effects in CON, TCU, TRD, and FIR 

during the 1970-1980 period and in AGR, MAN, TCU, and SRV during the 

1980-1990 period, though the city had positive competitive effects and 

positive regional growth effects for all sectors for both periods. In the case 

of Tucson, the pattern is more complex. Tucson's competitiveness was 

better than the state's in the sectors of AGR, MIN, MAN, and TRD during 

1970-1980 and AGR, MAN, TRD, and PAD during 1980-1990, but Tucson's 
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competitive effects were positive only in AGR and MAN during 1970-1980 

and AGR during 1980-1990 because Tucson's total growth was slower than 

the state for both periods. 

One interesting feature of Tables 17 and 18 is that all type I and II 

towns have grown faster than the state in terms of the change rate of total 

employment as we see the positive signs of the regional growth effects, Rg, 

for all sectors of those towns (except for a few zero signs), and this fact 

contributed to the type I and II towns being competitive (positive) in many 

sectors and positive in aggregated competitive effects. For the towns of type 

IV, V, and VI, the signs of the regional growth effects are all negative for all 

sectors (except for a few zero signs). 

In order to compare the sectoral competitiveness of Arizona towns for 

the 1970-1980 period with that for the 1980-1990 period, the numbers of 

positive coefficients in sectoral competitive components shown in Table 17 

and 18 were counted and summarized in Table 19. While there is 

substantially no difference between the two periods in the sectoral regional 

growth effect, Rg, there are noticeable differences between the two periods 

in the sectoral regional industry-mix effect, Rm, and the sectoral 

competitive effect, c. In general, Arizona towns were more competitive in 

the 1980-1990 period than in the 1970-1980 period in the sectors of AGR, 

CON, MAN, TCU, FIR, and PAD, while the competitiveness of Arizona 

towns was more advantageous than the state's in the sectors of CON, TCU, 
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and TRD. The difference in competitive sectors between Rm and c is due to 

the various magnitudes of Rg for each sector of each town, as mentioned 

earlier. On average, the numbers of towns in positive competitive effect per 

one sector are 14.6 for the 1970-1980 period and 18.0 for the 1980-1990 

period, although the average numbers of towns in the positive signs of Rg 

and Rm show no substantial differences between the two periods. These 

results indicate that Arizona towns during the 19808 became more 

competitive in more sectors than during the 1970s. 

The comparison of competitiveness by town type also draws 

conclusions similar to the sectoral comparison. The average number of 

sectors with positive signs per each town varies in accordance with two 

groups: one is for town type I and II, and the other is for town type V and 

VI. On average, towns in type I and II have about 6 to 8 competitive 

sectors, and towns in type V and VI have only about 2 to 3 competitive 

sectors for both periods. While, as mentioned earlier, the regional growth 

effects, Rg, are positive in all sectors for type I and II towns and all 

negative for type IV, V and VI towns, the regional industry-mix effects, Rm, 

are all alike in the level of 4 to 6 sectors for both periods. When we 

consider the number of competitive sectors and town types, it is again 

obvious that the town's competitiveness is associated with the functional 

type of the town. Diversified towns which belong mainly to type I and II 

tend to have more sectors in a competitive position, and specialized towns 
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which mainly belong to type VI tend to have fewer competitive sectors. 

However, the changes of competitiveness between the 1970-1980 

period and the 1980-1990 period are quite obvious for the competitive 

effects. Except for the town type II and IV where a small number of towns 

were included, the number of competitive sectors increased between the two 

periods. On average, 3.1 sectors among 9 sectors were competitive during 

the 1970-1980 period, but during the 1980-1990 period, 3.9 sectors were 

competitive, which adds almost one more sector to the 1970s' 

competitiveness. These results again confirm that Arizona towns have 

become more competitive and also indicate that Arizona towns have become 

more diversified because they are competitive in more sectors than before. 

More specific discussion of diversification is presented in the next section. 

Industrial Diversification 

As seen from the results of shift-share analyses, the level of 

industrial diversification seems to be associated with the size of towns. In 

relation to industrial specialization and diversification, there have been two 

research themes: one is the measurement of industrial specialization or 

diversification, and the other is the association of industrial diversification 

with other regional aspects. Current measurement methods of industrial 

specialization are largely originated from two devices: one is the classical 

method developed by Lorenz and Gini in the early 20th century, which is 
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usually called the Gini index of concentration, and the other is the 

coefficient of specialization of P. S. Florence (1943, 120-21, cited by Parr 

1965,21). 

The Gini index of town), Gj , is given by 

(3.8) 

where ~ denotes the cumulative percentages of industry i ranked by their 

location quotients for the town), ~ denotes the cumulative percentages of 

industry i ranked by their location quotients for a reference region, and n 

denotes the number of industry categories (Marshall 1975; 1989, 119). 

The coefficient of specialization for town j, Sj , can be formulated as 

(3.9) 

where Xi} is the percentage which industrial sector i makes up in the total 

employment of town}, ~ is the percentage which sector i makes up in the 

total employment of a reference region (Arizona in this study), and n is the 

number of industry categories (n=9 in this study) (Marshall 1975; Hoover 

and Giarratani 1984, 262-263). Here, a coefficient of zero indicates perfect 



diversification and a coefficient of 100 (percent) indicates perfect 

specialization. 
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In fact, the Gini index of concentration is identical with the 

proportion of the area on a Lorenz diagram which falls between the Lorenz 

curve and the diagonal (Bowman 1945), and the coefficient of specialization 

is identical with the maximum vertical distance between the corresponding 

Lorenz curve and the diagonal that is expressed as a percentage of the total 

height of the diagram (Marshall 1975). Thus, it is expected that the Gini 

index and the coefficient of specialization are highly correlated. 

Empirically, the correlation coefficient between the two measures has been 

as high as 0.986 for 108 Canadian cities in 1961 (Marshall 1975) and 0.98 

for 268 U.S. and Canadian cities in 1970 and 1971 (Marshall 1988). 

Therefore, there was no need to use both methods to measure the level of 

industrial specialization, and this study chose one measure, the coefficient 

of specialization method, which is the simpler to calculate. The results 

obtained from this method are utilized to test the relevancy of industrial 

diversification to time, town type, urban size, and urban location. 

The coefficients of specialization of 42 Arizona towns for 1970, 1980, 

and 1990 are presented in Table 20. The average coefficients of 

specialization dropped from 22.0 in 1970 to 20.9 in 1980 to 17.1 in 1990, 

and the standard deviations declined from 13.0 in 1970 to 12.8 in 1980 to 

9.5 in 1990. From these results, it is clear that the economies of Arizona 
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Table 20. Coefficients of Specialization in Industry for Arizona Towns, 
1970-1990 

Specialization Coeff. Change Town Type 

Town 1970 1980 1990 1970-80 1980-90 1970-80 1980-90 

Glendale 7.6 7.4 5.1 -0.2 -2.3 II 
LukeAFB 20.3 25.0 15.9 4.7 -9.1 VI 
Mesa 9.0 8.4 6.2 -0.7 -2.1 I 
Peoria 17.5 8.0 6.6 -9.5 -1.4 II 
Scottsdale 13.6 11.4 8.3 ·2.2 ·3.1 V 
Wickenburg 22.0 19.7 12.1 ·2.3 -7.6 V 

Avondale 24.4 21.4 16.2 ·3.0 -5.3 IV II 
Chandler 12.6 11.1 11.0 ·1.6 -0.1 II II 
Sierra Vista 40.5 26.2 20.0 ·14.3 -6.2 I II 

EI Mirage 34.1 22.8 17.4 -11.3 -5,4 VI IV 

Bisbee 24.7 18.0 21.3 -6.7 3.3 VI V 
Cottonwood 13.1 10.1 14.2 ·3.0 4.1 VI V 
Flagstaff 17.7 16.7 13.2 ·1.0 ·3.4 V V 
Holbrook 21.7 23.0 15.3 1.3 -7.6 V V 
Nogales 27.7 17.5 20.6 -10.2 3.2 I V 
Paradise Valley 18.1 16.7 18.4 -1.4 1.7 I V 
Phoenix 7.7 6.3 3.8 -1.4 ·2.6 V V 
Prescott 10.2 12.9 11.8 2.7 .1.1 V V 
Sun City 17.3 24.2 21.3 6.9 ·2.9 I V 
Tempe 11.9 10.1 6.9 ·1.7 -3.2 I V 
Tucson 10.4 9.8 9.3 -0.6 -0.5 V V 
Willcox 15.9 12.2 15.7 -3.7 3.5 V V 
Winslow 24.4 18.3 16.1 -6.1 -2.2 V V 
Yuma 16.0 16.1 11.4 -0.9 ·3.7 V V 

No 52.0 37.6 11.8 -14.4 ·25.8 VI VI 
Benson 15.7 12.8 17.6 -2.9 4.8 VI VI 
Buckeye 18.1 24.3 20.2 6.2 -4.1 VI VI 
Cas a Grande 7.2 8.5 10.3 1.2 1.9 VI VI 
Clifton 44.4 47.0 45.3 2.5 -1.7 VI VI 
Coolidge 17.6 24.5 20.2 6.9 -4.3 VI VI 
Douglas 9.8 12.3 6.2 2.5 -6.1 VI VI 
Eloy 23.2 26.4 22.4 3.2 -4.0 VI VI 
Globe 18.1 27.0 23.5 B.8 -3.5 VI VI 
Kearny 50.8 37.2 29.9 -13.6 -7.3 VI VI 
Kingman 12.9 10.4 8.8 ·2.5 -1.6 V VI 
Miami 31.1 32.7 27.6 1.6 -5.1 VI VI 
Safford 11.8 18.5 17.9 6.7 ..0.6 VI VI 
San Carlos 35.9 36.4 33.2 0.5 ·3.1 VI VI 
San Manuel 50.9 67.6 46.9 16.7 -20.7 VI VI 
South Tucson 13.9 16.2 9.8 2.3 -6.4 V VI 
Superior 55.7 51.1 30.9 -4.6 -20.2 VI VI 
Tolleson 16.5 13.7 18.0 -2.9 4.4 VI VI 

Average 22.0 20.9 17.1 -1.1 -3.7 
Std. Dev. lS.0 12.8 9.5 6.3 6.2 
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Table 21. Average Specialization Coefficients for Town Types, 1970-80 and 
1980-90 

1970-80 
Town 
Type N 

I 
II 
IV 
V 
VI 

1980-90 
Town 
Type 

I 
II 
IV 
V 
VI 

6 
3 
1 

12 
20 

N 

6 
3 
1 

14 
18 

1970 

Mean s.d. n 

20.7 10.6 
12.5 4.0 
24.4 
15.5 4.9 
27.6 15.3 

1980 

Mean s.d. 

13.3 6.7 
19.6 6.3 
22.8 
15.1 4.9 
28.0 15.6 

n s.d. = standard deviation. 

1980 

Mean s.d. 

17.2 6.6 
8.8 1.6 

21.4 
14.3 4.5 
27.7 14.8 

1990 

Mean s.d. 

9.0 3.8 
15.7 3.7 
17.4 
14.2 5.1 
22.2 11.4 
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towns became increasingly diversified and also became increasingly similar 

over time. The diversification trend seemed even to accelerate considering 

that the average change rates were -1.1 for the 1970-1980 period and -3.7 

for the 1980-1990 period. 

In order to see the variations of the specialization coefficients among 

the town types proposed in Table 16, average coefficients for each town type 

of two periods, 1970-1980 and 1980-1990, were also calculated and 

illustrated in Table 21. During the 1970-1980 period, type II towns 

(positive competitive and net shift effects and negative mix effect) were 

most diversified in both 1970 and 1980. However, this result cannot be 

generalized, considering that there are only 3 cases in town type II. If type 

I and type II towns, where both competitive and net shift effects are 

positive, are combined (N=9), the average coefficients become 18.0 in 1970 

and 14.4 in 1980. In the case of type V towns (negative competitive and net 

shift effects and positive mix effect), the average coefficients show a higher 

level of diversification and a little change toward more diversification from 

1970 to 1980. On the other hand, type VI towns (negative in both 

competitive and mix effects) were most specialized, and the level of 

specialization did not change substantially from 1970 to 1980. 

During the 1980-1990 period, type I towns (positive in both 

competitive and mix effects) were most diversified in both 1980 and 1990. 

If type I and type II towns are combined, the average coefficients become 
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15,4 in 1980 and 11.3 in 1990, which are lower than those in the earlier 

period. While type V towns show almost the same coefficients as in the 

1970-1980 period, type VI towns show a substantial difference from that 

period in terms of the change level. Though type VI towns were still most 

specialized, the level of specialization dropped substantially from 28.0 in 

1980 to 22.2 in 1990. 

From these results regarding Table 21, we can determine some 

general relationship between specialization coefficients and the town types. 

If we ignore the town type IV that includes only one town in both periods, it 

is clear for both periods that type I, II and V towns showed average 

coefficients of less than about 20 and that type VI towns showed average 

coefficients of higher than about 20. From this, it is concluded that towns 

with positive competitive effects or positive industry-mix effects tend to be 

diversified in terms of industrial structure, and towns with both negative 

competitive effects and negative mix effects tend to be more specialized. As 

for the changes of specialization coefficients, it is generally true that towns 

in all types have become less specialized over time as mentioned earlier for 

Table 20, although towns in type VI have not become less specialized 

between 1970 and 1980. 

The relevancy of industrial diversification to urban size and location 

has been another interesting topic with regard to urban industrial 

structure. Thompson (1965, 147) has mentioned that "[c]learly, increased 
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city size brings greater industrial diversification," a proposition which had 

been widely accepted for a long time, and Clemente and Sturgis (1971) and 

Marshall (1975, 1988) have tested the validity of the proposition. Their 

studies showed that the correlations (r) between population size and 

industrial diversification were 0.41 for 535 U.S. communities, 0.55 for 92 

U.S. West communities in 1960 (Clemente and Sturgis 1971),0.452 for 108 

Canadian cities in 1961 (Marshall 1975) and 0.61 for 268 U.S. and 

Canadian cities in 1970 and 1971 (Marshall 1988), although these 

coefficients depend on the measurement methods of diversification and 

correlation. For the relationship between diversification and locational 

factor, Marshall (1988, 120) argued that "location does not significantly 

influence the level of diversification attained by any particular city." In 

relation to these propositions on industrial diversification, this study 

utilized data on 42 Arizona towns for 1970, 1980, and 1990 to test the 

correlations between the industrial specialization level and three other 

variables: population size, employment size, and distance to the nearest 

metropolitan center (Phoenix or Tucson). Here, urban size was measured in 

two ways: population and employment, although there is a very strong 

correlation between town population and town employment. The results of 

correlation tests are displayed in Table 22. 

In order to obtain the maximum values of correlation coefficients (r) 

from the Pearson product-moment correlation method, the data were 



Table 22. Correlations between Industrial Specialization and Town 
Population, Employment, and Location 

LCS70 LCS80 LCS90 

LPOP70 -0.541 

LPOPBO -0.627 

LPOP90 -0.736 

LEMP70 -0.551 

LEMPBO -0.641 

LEMP90 -0.740 

LDMT 0.273 0.309 0.334 

Acronyms indicated as follows: 

LCS70 = Natural log of coefficient of specialization for 1970 
LCS80 = Natural log of coefficient of specialization for 1980 
LCS90 = Natural log of coefficient of specialization for 1990 
LPOP70 = Natural log of town population for 1970 
LPOP80 = Natural log of town population for 1980 
LPOP90 = Natural log of town population for 1990 
LEMP70 = Natural log of town employment for 1970 
LEMP80 = Natural log of town employment for 1980 
LEMP90 = Natural log of town employment for 1990 
LDMT = Natural log of distance to nearest metropolitan center (Phoenix or 

Tucson) 

121 
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transformed into natural log forms. The results indicate that the 

relationships between the coefficients of specialization and three variables 

are not necessarily linear. Both population size and employment size 

appeared to have moderate to strong negative associations with the 

specialization coefficients depending on the years. In other words, larger 

towns in terms of population and employment tend to be less specialized 

and more diversified in industrial structure. The negative correlation 

between population (employment) and specialization level becomes stronger 

from -0.541 (-0.551) in 1970 to -0.627 (-0.641) in 1980 to -0.736 (-0.740) in 

1990. This indicates that the proposition depicting the close relationship 

between urban size and diversification level becomes more true over time. 

On the other hand, the relationship between diversification and distance to 

nearest metropolis is not clear as Marshall asserted, because the 

correlations are less than 0.34. However, it is expected, to some extent, 

that towns located in the metropolitan areas tend to be gradually diversified 

over time, since the correlation between two variables has been increasing 

from 0.273 in 1970 to 0.309 in 1980 to 0.334 in 1990. 

In summary, cluster analysis of Arizona towns based on economic 

functions revealed the changing characteristics of urban functions over time. 

In particular, agricultural towns and mining towns have undergone a lot of 

change, because agricultural towns, mostly located in the suburbs of 

Metropolitan Phoenix, were transformed into residential communities, and 
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mining towns were based on a declining economic sector. Although Arizona 

towns, in general, became more competitive than before, it was also 

confirmed that most agricultural and mining towns and some trade and 

service towns in Arizona did not have a favorable industrial structure to 

grow faster, as a result of their not having many competitive industries. On 

the other hand, diversified towns tended to grow faster because of their 

having many competitive industries. In general, the economies of Arizona 

towns have become more diversified and also have become increasingly alike 

over time. The level of industrial specialization has become more closely 

related to urban size in terms of both population and employment, and the 

relationship between metropolitan location and specialization level is not 

clear. Thus, the proposition that larger towns tend to be more diversified in 

industrial structure is becoming more valid than before. 
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CHAPTER 4 

INCOME STRUCTURE AND URBAN GROWTH 

Most studies on urban economic structure and functional bases have 

utilized industrial employment data to explain various urban 

characteristics. However, recent studies (Forward 1982, 1990; Gibson and 

Worden 1981; Mulligan and Gibson 1984a, 1984b; Manson 1986; Groop and 

Manson 1987; Mulligan 1987; Knapp and Huskey 1988; Mulligan and Kim 

1991) have noticed the importance of nonemployment income or transfer 

payment income as a source of urban economic base expediting the growth 

of the urban economy. Cities in the post-industrial society have become 

more dependent on such income sources. Futhermore, since the 

nonemployment income affects industrial sectors in the form of investment 

and expenditure, interpreting the industrial employment data for local 

areas requires some caution. 

If a large portion of the community income comes from 

nonemployment sources, determining the major function of the community 

by industry group may lead to a misunderstanding of its economic base. 

For example, Forward (1982) discussed the case of a retirement city where 

retirement pensions and investments are major sources of community basic 

income. For such a city, industrial structure by employment is dominated 

by retail trade and banking services which tend to be wrongfully regarded 
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as major sources of community basic income. Therefore, the study of urban 

economic bases needs to consider the sources of income generated by 

residents as well as industrial employment structure. 

This chapter discusses the role of nonemployment income in Arizona 

urban economies through time from 1970 to 1990. First, using the 

decennial census data on Arizona towns, both cross-sectional variations and 

historical changes in nonemployment income are discussed in accordance 

with three population groups that are conventionally utilized in the U.S. 

census reports: large towns with population greater than 50,000, middle

size towns with population between 10,000 and 50,000, and small towns 

with population between 2,500 and 10,000. In order to examine the changes 

of income structure of the same set of communities, an identical numbev of 

observational units for three different years, that is, 42 towns based on 

Arizona urban places in 1970, were analyzed at the first stage. Table 23 

shows the size groups of those 42 towns and their numbers of population 

and employment in 1990. Though the populations of Kearny and Miami 

dropped below 2,500 in 1990, they were included in small town group to be 

consistent with the observations for 1970 and 1980. In addition to the 

analysis of income variation for the 42 towns through three different points 

in time, the 1990 income variations were further investigated in detail. For 

1990, all urban places in Arizona, which total 95 towns, were analyzed 

along with the detailed income sources (see Table 1 for the complete town 
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Table 23. Town-size Groups by Population, 1970-1990 

Town 
a 

1990 1990 
Size 1970 1980 1990 Population Employment 

Phoenix Phoenix Phoenix 983,403 480,945 
Large Tucson Tucson Tucson 405,390 179,702 

Scottsdale Mesa Mesa 288,091 135,531 
Tempe Tempe Glendale 148,134 73,610 
Mesa Glendale Tempe 141,865 80,002 

Scottsdale Scottsdale 130,069 70,281 
Chandler 90,533 68,602 
Yuma 54,923 21,684 
Peoria 60,618 21,809 

Yuma Yuma Flagatnfl' 45,867 22,911 
Glendale Sun City Sun City 38,126 3,776 
Flagatnfl' Flagatnfl' Sierra Vista 32,983 12,086 
Chandler Chandler Prescott 26,466 10,120 

Middle Sun City Sierra Vista Nogales 19,489 7,000 
Sierra Vista Proscott Casa Grande 19,082 8,167 
Prescott Nogales Avondale 16,169 6,811 
Douglas Casa Grande Douglas 12,822 3,643 
Casa Grande Douglas Kingman 12,722 6,309 

Pooria Paradise Valley 11,671 6,398 
Paradise Valley 

Nogales Kingman Winslow 8,190 3,201 
Bisbee Avondale Safford 7,359 2,492 
Winslow Winslow Eloy 7,211 2,274 
Globe Bisbee Coolidge 6,927 2,328 
Kingman Safford Bisbee 6,288 2,410 
Paradise Valley Globe Globe 6,062 2,495 
Avondale Coolidge Cottonwood 6,918 1,985 
South Tucson South Tucson South Tucson 6,093 1,448 
Ajo Eloy Buckeye 6,038 1,865 
Eloy Holbrook EI Mirage 6,001 1,918 

Small Safford San Manuel Holbrook 4,686 2,037 
Clifton Ajo Wickenburg 4,616 1,764 
LukeAFB Superior Tolleson 4,434 1,810 
Superior Cottonwood LukeAFB 4,371 726 
Peoria Tolleson San Manuel 4,009 1,629 
Holbrook EI Mirage Benson 3,824 1,190 
Coolidge Clifton Superior 3,468 965 
San Manuel Benson Willcox 3,122 1,269 
Tolleson Wickenburg Ajo 2,919 674 
Miami LukeAFB San Carlos 2,918 615 
EI Mirage Buckeye Clifton 2,840 981 
Benson Willcox Kearny 2,262 849 
Kearny San Carlos Miami 2,018 669 
Cottonwood Kearny 
Wickenburg Miami 
Buckeye 
Willcox 
San Carlos 

a 
For the defmitioDs of the town-size groups, see notes under Table 25. 
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Table 24. Sources of Income Based on Definitions in the U.S. Census 

Employment (Earned) Income 

1. Wage or salary income (including commissions, tips, and bonuses) 

2. Non-farm self-employment income 

3. Farm self-employment income 

Non-employment (Unearned) Income 

4. Transfer Income 

a. Social security income (e.g. social security pensions, railroad 
retirement income, other social security benefits) 

b. Public assistance income (e.g. supplementary security income, 
AFDC, general assistance) 

c. Retirement income (e.g. public or private retirement pensions) 

5. Investment income (e.g. interest, dividend, net rental income) 

6. Other income (e.g. unemployment compensation, alimony, payment 
from trust fund, workers' compensation, gambling 
winnings, etc.) 
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list). 

Table 24 shows the sources of income basically defined in the U.S. 

census. Other income was not included in transfer income because some 

income types in that category are regarded as investment income (e.g., 

payment from a trust fund) and some are too special (e.g., gambling 

winnings). The categories of income sources employed in this study 

depended on the availability of the data. For small and middle-size towns, 

the 1970 and 1980 census publications did not compile investment income 

and retirement income as separate items. Fortunately, Summary Tape 

Files (STF) of the 1990 census compiled more detailed income source 

information, as categorized in Table 24, for all incorporated places and 

census designated places (CDP). 

Mter this initial analysis of income structure, this study attempts to 

explain the relations of nonemployment income sources to elderly population 

and metropolitan location and their changes through time using the 

regression method. Then, the role of nonemployment income sources in 

urban growth is further analyzed by estimating nonbasic income from 

economic base models calibrated for income sources and town-size groups. 

Note that in order to make use of standardized measures that are not 

affected by the community size, all community income data were 

transformed to per capita income. This transformation was necessary 

because total community income and urban size measured by either 
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population or employment are highly collinear, and consequently various 

community income types are also highly collinear (e.g., r=0.997 for 

community population and community employment income and r=0.971 for 

community employment income and community nonemployment income). 

Also, the decennial income data were corrected for inflation by using 

consumer price indices based on 1989 in order to utilize the real incomes for 

1970, 1980 and 1990 (actually for 1969, 1979, and 1989) for regression 

analyses. 

Previous Research Approaches 

Economic Base Studies 

Although there have been numerous economic base studies, only a 

small portion of the studies have intensively inquired into the role of 

transfer payments in driving the nonbasic sector of urban economies. 

Interestingly, most of them were research on estimating economic base 

multipliers with the unique survey data on Arizona small communities 

(Gibson and Worden 1981; Mulligan and Gibson 1984a, 1984b; Mulligan 

1987; Mulligan and Kim 1991). The data set, called the Arizona 

Community Data Set (ACDS), was compiled from community surveys 

conducted since the mid-1970s, and includes full-time equivalent (FTE) 

employment characteristics of each establishment and its estimated revenue 
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sources, which were used to bifurcate FTE employment into basic (export-

oriented) and nonbasic (locally oriented) components. Since the bifurcation 

was based on establishment-level survey data, it was possible to estimate 

accurate economic base multipliers. 

Particularly, Mulligan and Kim (1991) presented a set of regression 

models estimating sectoral nonbasic employment and tested them with the 

unique survey data set (incorporating 47 community surveys). The 

statistical results showed that the sectoral model involving variables for 

total community employment and transfer payment was better than other 

models. The model was specified as follows: 

where 

(4.1) 

ENi = nonbasic employment in i sector of a given community 

ET = total employment of the community 

TR = employee-equivalent transfer payment 

<Xoi , (Xli' and (X2i = regression coefficients. 

This model was especially significant in the retail trade sector, the FIRE 

(finance, insurance, and real estate) sector, and the services sector, which 

are much related to the spending and the managing of transfer payments. 

The results showed that employment multiplier estimates were biased 
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upward if transfer payments were not considered in the model. That is 

because transfer payments, like basic employment income, enter the 

community from outside and generate nonbasic employment in the 

community. In relation to these findings, this study examines how the 

importance of nonemployment income sources, which include transfer 

payments, has changed by community size and through time, using a set of 

regression models. 

Knapp and Huskey (1988) also examined the effects of transfer 

income on remote regional economies in Alaska using a modified economic 

base model estimating income and population. The model was developed to 

estimate the per capita income from basic income, nonbaic income, and 

transfer income. Further the community population was estimated from the 

income multiplier. 

Descriptive Approaches 

Forward (1982, 1990) investigated variations of income sources in Canadian 

cities in order to find their role in explaining the character of cities. After 

analyzing personal income sources for cities over 50,000 in population, he 

discovered the growing importance of nonemployment income instead of 

labor force in the economic bases of cities. He explained this trend as 

follows: 
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In the past, perhaps, these nonemployment sources of income were of 
such minor importance in the urban economic base that they could be 
ignored safely. This is no longer the case because in post-industrial 
economies cities are being supported increasingly by income of 
nonemployment origin (Forward 1990, 120). 

He also found that income sources significantly vary in accordance 

with regional location and size of city. For Canadian cities, the regional 

variation of income sources seem to be dependent on the regional industrial 

bases and the level of economic prosperity. As for the city-size variation of 

income sources, it was concluded that the smaller the city, the higher the 

proportion of income from pension and government transfer income sources, 

and the larger the city, the higher the proportion from investments. 

However, these conclusions were based on Canadian cities with population 

over 50,000. This study, therefore, examines whether Forward's conclusions 

hold for the Arizona urban system where in 1990 only 9 cities among 95 

urban places with population over 2,500 were populated by over 50,000 

people. 

Other studies of nonemployment income focused on spatial patterns 

and the elderly population in Michigan and the U.S. Manson (1986) 

examined the distributional patterns of nonemployment income on Michigan 

counties, and Groop and Manson (1987) investigated the relationship 

between elderly migration and nonemployment income in terms of spatial 

distribution on Michigan counties. Manson and Groop (1988, 1990) 



demonstrated the geographical concentration patterns of nonemployment 

income in the U.S. and their relations to the elderly population. 

Income Source Variations in Arizona Towns 

Income Sources and Town Size 
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Table 25 shows income source variation by town-size groups for 1970, 

1980, and 1990, expressed in average percentage for each group. From 1970 

to 1990, percentages of employment income source decreased regardless of 

town size, and percentages of nonemployment income sources relatively 

increased. Figure 4 illustrates these patterns. The overall employment 

income percentage for 42 urban places in Arizona has declined from 88 

percent in 1970 to 76.6 percent in 1990. This result indicates that generally 

nonemployment income becomes more important in the urban economies. 

As for the variation in town groups, middle-size towns showed a higher 

average percentage of nonemployment income than the other town groups. 

From Figure 4, it is also noticed that the large-town group has kept a bigger 

proportion of employment income than the others since 1980, and also its 

nonemployment proportion has grown more slowly than the others since 

1970. 

As seen in Figure 5, the social security income proportion for small 

towns increased faster than that of middle-size or large towns. Large towns 
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Table 25. Income Source Variation by Town-size Groups, 1970-1990 
(in Percentage) 

Non-employment Income 
Town Employment 
Size a Year Income Total Social Public 

(N) Security Assistance Other b 

Large 1970 (5) 87.2 12.8 2.9 0.3 9.7 
1980 (6) 83.4 16.6 4.5 0.4 11.7 
1990 (9) 82.5 17.5 4.9 0.5 12.1 

Middle 1970 (9) 82.8 17.2 4.4 0.4 12.4 
1980 (11) 75.8 24.2 6.8 0.7 16.7 
1990 (10) 70.8 29.2 8.1 1.0 20.0 

Small 1970 (28) 89.9 10.0 3.4 1.0 5.7 
1980 (25) 83.2 16.8 6.8 1.7 8.3 
1990 (23) 76.8 23.2 10.2 1.9 11.1 

Total 1970 (42) 88.0 11.9 3.6 0.8 7.6 
1980 (42) 81.3 18.7 6.5 1.2 11.0 
1990 (42) 76.6 23.4 8.5 1.4 13.5 

II Large town group represents the towns with population> 50,000. 
Middle-size town group represents the towns with population between 
10,000 - 50,000. Small town group represents the towns with population 
between 2,500 - 10,000. Though populations of Kearny and Miami became 
less than 2,500 in 1990, they were included in small town group to be 
consistent with the observations for 1970 and 1980. 

b Other income in this table includes investment (interest, dividend, or 
rental) income, retirement income, various compensations, etc. 
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Figure 4. Employment and Nonemployment Income by Town-size Groups in 
Arizona, 1970-1990. 
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Figure 7. Other Nonemployment Income by Town-size Groups, 1970-1990. 
This type of income includes investment income and retirement income. 
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showed the lowest average percentage of social security income in their total 

community income. This graph pattern implies that small towns tend to be 

homes for elderly people who receive social security pensions and other 

social security benefits. 

As for public assistance income, the small-town group has maintained 

a higher percentage than the other town groups since 1970 (see Figure 6). 

However, the effect of public assistance income on the community economy 

seems to be only minimal because its proportion of total community income 

has been less than 2 percent. 

Town-size variation of other nonemployment income sources including 

investment income and retirement income is presented in Figure 7. This 

graph shows a totally different picture from those of social security income 

and public assistance income. Middle-size towns registered highest in this 

type of nonemployment income, and large towns stayed in the middle 

position. While the percentage of other nonemployment income for middle

size and small towns increased rapidly during the 1970-1990 period, its 

percentage for large towns increased very slowly. This pattern indicates 

that since 1970 small to medium-size towns have attracted relatively more 

retirees who have such income sources as investment income and 

retirement pensions. 

Table 26 shows the detailed income source variation by town-size 

groups for 95 communities in 1990. Its main difference from the 1990 
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results of Table 25, which resulted from the analysis of 42 communities, is 

seen in the middle-size town group; employment income proportion of this 

group dropped from 70.8 percent (N=10) in Table 25 to 65.3 percent (N=19) 

in Table 26. This finding indicates that newly-emerged middle-size towns 

tend to maintain more nonemployment income portion in the total 

community income. Overall, middle-size towns registered lowest in 

employment income percentage, which means the economies of these towns 

are more dependent on nonemployment income than the other two town 

groups. On the other hand, the large-town group registered highest among 

the three town groups in employment income percentage. This means that 

large cities in Arizona are more dependent on employment income than 

middle-size or small towns. Overall employment income (N=95) constitutes 

73.3 percent, which is somewhat less than that of the case in Table 25, that 

is, 76.6 percent for N=42. 

The detailed nonemployment sources of Table 26 reveal to some 

extent the contents of other income column in Table 25. That is, the major 

portion of such income is occupied by retirement income and investment 

income (interest, dividend, and rental income). For large and middle-size 

towns, investment income proportion was higher than any other types of 

nonemployment income, and social security and retirement income held 

largely the rest of the nonemployment income (see also Figure 8). For the 

small-town group, however, social security income was highest in 
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Table 26. Detailed Income Source Variation by Town Size Groups, 1990 
(in Percentage, N =95 ) 

Non-employment Income 
Town Employment 
Size a Income Total Social Public Retirement Investment Other 

(N) Security Assistance Income Income Income 

Large (9) 82.5 17.5 4.9 0.5 4.3 6.7 1.2 

Middle (19) 65.3 34.7 10.4 0.9 8.7 13.4 1.3 

Small (67) 74.3 25.7 9.5 1.7 6.3 6.8 1.4 

Total (95) 73.3 26.7 9.3 1.4 6.6 8.1 1.3 

a Large town group represents the towns with population> 50,000. 
Middle-size town group represents the towns with population between 
10,000 - 50,000. Small town group represents the towns with population 
between 2,500 - 10,000. 
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percentage (9.5 %) among all nonemployment income types, and investment 

and retirement income took the rest of the nonemployment income except 

the small percentage for public assistance income and other income. 

In general, investment income prevails in the economies of middle

size towns (13.4 %), and social security income prevails in the economies of 

both middle-size towns (lOA %) and small towns (9.5 %). Retirement 

pensions are prominent in middle-size towns (8.7 %) and, secondarily, in 

small towns (6.3 %). If we combine social security income, public assistance 

income and retirement income to obtain transfer income, it becomes 9.7 

percent for large towns, 20 percent for middle-size towns, and 17.5 percent 

for small towns. Again, middle-size towns registered highest in transfer 

income proportion. 

The overall averages of nonemployment income sources indicate that 

generally social security income is the most important (9.3 %) among 

nonemployment income sources in the economies of Arizona towns, 

investment income (8.1 %) is secondary, and retirement income (6.6 %) is 

tertiary in importance. The proportion of overall average transfer income 

constitutes 17.3 percent of total community income, which is more than 

twice as large as overall investment income. Considering that transfer 

income such as social security and retirement pensions is closely related to 

elderly people and also that many retirees have investment income sources, 

it is assumed that retirees are principal generators of nonemployment 



income. That assumption implies the relative importance of elderly 

residents in the economies of Arizona towns. 

Elderly Population and Metropolitan Location 
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As seen from the income source variations, especially for social 

security income and retirement income, illustrated in Tables 25 and 26, the 

elderly population is assumed to be principal generator of nonemployment 

income. In addition, metropolitan location is also expected to be related to 

nonemployment income since most retirement towns are located in the 

suburbs of Metropolitan Phoenix and Metropolitan Tucson as demonstrated 

in Chapter 2. In order to verifY these assumptions, the following regression 

models were tested: 

where 

NEI = ~ + <Xl OLD + <l:a DMT 

TRNI = ~ + <Xl OLD + <l:a DMT 

INVI = ~ + <Xl OLD + <l:a DMT 

NEI = per capita nonemployment income 

TRNI = per capita transfer income 

INVI = per capita investment income 

OLD = percent of people 65 years and over 

(4.2) 

(4.3) 

(4.4) 
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DMT = distance (mile) to nearest metropolitan center (Phoenix 
or Tucson) 

All community income data were transformed to per capita income as 

mentioned earlier, while the OLD variable was measured as percentages 

instead of absolute numbers. 

Table 27 shows the appropriate estimates for these models in 

different years and different case numbers. First, equation (4.2) was 

estimated for three different years with the identical number of towns 

(N=42). The results illustrate that the elderly population (OLD) is 

significantly associated with nonemployment income but distance to the 

metropolis (DMT) is not significant at the 0.05 level. Also, it is noticed that 

the elderly population contributed to the increase of nonemployment income 

more in 1980 and 1990 than in 1970. Still, the distance to met.ropolis seems 

to be significant to some extent because the t-scores for the three years are 

all significant at up to the 0.12 level. It is confirmed in the results of 

regression estimates for 1990 with N=95. 

The regression estimates for 1990 with N =95 show better results than 

those with N=42. The adjusted R2 rose from 0.539 to 0.666 and all three 

regression coefficients are significant at the 0.05 level. Thus, it is concluded 

that not only elderly people but also metropolitan propinquity increases the 

nonemployment income of the communities. When we consider the transfer 
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income and investment income separately as specified in equations (4.3) and 

(4.4), the regression results indicate different aspects of community income 

characteristics. Elderly population increases transfer income more than 

investment income, and metropolitan location significantly affects 

investment income but not transfer income. Thus, it is concluded that 

elderly people bring in more transfer income than investment income to the 

community, and nearness to the metropolis brings more investment income 

than transfer income to the community. 

Economic Base and Nonemplovment Income 

As mentioned earlier, the economic base studies utilizing the unique 

survey data set, the Arizona Community Data Set (ACDS), have revealed 

the role of public transfer payments in estimating the employment 

multipliers. They showed that public transfer payments significantly 

increase the nonbasic employment and that multiplier estimates were 

biased upward unless transfer payments were included in the estimation. 

Here, such studies are replicated with more detailed nonemployment income 

data for Arizona communities as compiled in the 1970, 1980, and 1990 

censuses. Thus, this longitudinal and cross-sectional study covers not only 

small communities as compiled in the ACDS but also large cities. The main 

intention of this study is to examine the variations of the effects of 

nonemployment income (furthermore, transfer income and investment 
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Table 27. Regression Estimates of Non-employment Incomes Derived from 
Elderly Population and Distances to Metropolitan Centers 

Dependent a Intercept OLD DMT 
(CX:l) 

Adjusted Meanb 

Year (N) Variable (ae) (exl ) R2 SEE Value 

1970 (42) NEI 145.77 156.47 -5.93 0.562 1385.85 
(0.363) (7.082)** (-1.618) 

1980 (42) NEI 243.87 184.90 -4.67 0.842 950.73 
(0.870) (14.542)** (-1.856) 

1990 (42) NEI 756.34 183.48 -8.07 0.539 2206.79 
(1.148) (6.926)** (-1.386) 

1990 (95) NEI 933.83 184.59 -6.18 0.666 2200.47 
(2.024)* (12.652)** (-2.259)* 

1990 (95) TRNI 224.02 112.16 -0.94 0.861 727.73 
(1.468) (23.246)** (-1.041) 

1990 (95) INVI 589.46 69.39 -5.00 0.352 1704.99 
(1.649) (6.138)** (-2.361)* 

a All income data were transformed to per capita income for each 
community. NEI = TRNI + INVI + other income. 

b This column shows average values of dependent variables. 

Note: t-scores are in parentheses. 
** Significant at 0.01 level. 
* Significant at 0.05 level. 

1207 

2109 

2904 

3463 

2033 

1281 
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income) on nonbasic income growth through time and also their variations 

according to urban size. 

Although many economic base studies, including the studies utilizing 

the ACDS, have used employment data, this dissertation chose income data 

because this study deals with nonemployment income, and it is generally 

accepted that income is a better measure of economic activity than 

employment (Tiebout 1962, 46; Gibson, Barr and O'Keefe 1975, 11). While 

employment data are usually readily available, the main weaknesses of 

employment data are variations of labor productivity and the lack of full

time equivalent (FTE) employment measurements. 

In order to calibrate the economic base models for this study, it was 

necessary to estimate the basic and nonbasic levels in community total 

income. While the most commonly-used indirect methods of the bifurcation 

are the location quotient method, the minimum requirements method, and 

the assumption method, Gibson and Worden (1981) reviewed four 

alternative economic base measures: the total census survey method, the 

sample survey method, the location quotient method, and the minimum 

requirements method. After comparing the census survey multipliers 

resulting from surveys of ~W small communities in Arizona with the results 

of other indirect methods, Gibson and Worden concluded that the minimum 

requirements method using Moore's general regression equation (1970 

estimation) was the best indirect method. Therefore, this study employed 
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the general equations resulting from the minimum requirements approach 

that was devised by IDlman and Dacey (1960) and extended by IDlman et 

al. (1969), Moore (1975) and 1.\1oore and Jacobsen (1984). Their general 

equations were estimated for total employment (or "aggregate activity") of a 

set of U.S. cities using the U.S. census data, and their results are 

summarized as follows: 

1950 equation: 

1960 equation: 

1970 equation: 

1980 equation: 

E = -10.0933 + 10.9684 log P 

E = -19.0483 + 12.7714 log P 

E = -20.36538 + 13.78340 log P 

E = -30.40331 + 15.58022 log P 

(4.5) 

(4.6) 

(4.7) 

(4.8) 

where E is the estimated minimum (employment) requirement in percent for 

total (employment) activity, and P is the population of the city. Here, E is 

simply regarded as a nonbasic percentage of total activity. Thus, the 

formulas for the average propensity to consume locally, Kb, and the 

multiplier, M, are given as (Tiebout 1962, 58-61; Moore 1975; Moore and 

Jacobsen 1984): 

Kb =E /100 

M = 1/ (l-Kb). 

(4.9) 

(4.10) 
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In this study, equation (4.7) was used to estimate the nonbasic 

income percentage of total community income for 1970, and equation (4.8) 

was used for 1980. For 1990, because the 1990 census data for full 

employment profiles of U.S. cities are not yet available, equation (4.8) for 

1980 was utilized to estimate the nonbasic income percentage. In fact, 

these equations produced intuitively reasonable estimates; the multiplier for 

a town of 2,500 population in 1970 (1980) was estimated at about 1.36 (1.29) 

and the multiplier for Phoenix of 581,562 (789,704) population in 1970 

(1980) was estimated at about 2.44 (2.60). When the 1980 equation is used 

for Phoenix with a 983,403 population in 1990, the multiplier is estimated 

at 2.70. Since the purpose of this study is not in estimating the accurate 

impact multipliers but in comparing the relative impacts of nonemployment 

income sources in various situations, Moore's general equations are 

assumed to provide the most efficient indirect estimates of the basic and 

nonbasic levels for this study. Using the above minimum requirements 

equations, per capita nonbasic income and basic income for each community 

in 1970, 1980, and 1990 were estimated for further analyses. 

In this study, two sets of regression models are tested in relation to 

nonemployment income: one is the economic base model and the other is 

labeled as the population base model. The economic base model applied to 

this study is basically a modification of one given in Mulligan (1987) and 

Mulligan and IGm (1991). The models are specified as follows: 



" 

I 

NBI = <Xo + (Xl BI + ~ NEI 

NBI = <Xo + (Xl BI + ~ TRNI + (X3 INVI 

where NBI = per capita nonbasic income 

BI = per capita basic income 

NEI = per capita nonemployment income 

TRNI = per capita transfer income 

INVI = per capita investment income. 
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(4.11) 

(4.12) 

The population base model is a modification of a model suggested in 

Mulligan and Gibson (1984a). While the original model estimated 

community nonbasic employment from commtmity population, this 

population base model estimates community nonbasic income from 

community population and community nonemployment income. By 

substituting community population, POP, for BI of equations (4.11) and 

(4.12), the models are specified as follows: 

NBI = <Xo + (Xl POP + ~ NEI 

NBI = <Xo + (Xl POP + ~ TRNI + <Xa INVI 

(4.13) 

(4.14) 

Table 28 shows the calibrated results for two base models, equation 

(4.11) and (4.13), with 42 towns in 1970, 1980, and 1990. In the economic 
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base models, nonemployment incomes (NEI) failed to be significant in 

explaining the nonbasic incomes, although basic incomes, as expected, were 

significant. On the other hand, the population base models exhibit better 

results: nonemployment incomes were significant except for 1980, and also 

all POP variables and intercepts were significant for three years. In 

particular, the coefficients of nonemployment income increased significantly 

from 0.1892 in 1970 to 0.3795 in 1990, while the coefficients of basic income 

and population increased to a much lesser extent during the same period. 

This indicates that nonemployment income has become more important over 

time, and this fact helps to explain the converging process in urban 

economic structures by making employment income less important. The 

failure of nonemployment income to be significant in 1980 can be explained 

by two propositions: one isthat the rapid influx of elderly people was not 

followed by an immediate increase of nonbasic activity or infrastructure, 

and the other is that elderly people tend to shop in a nearby metropolitan 

center or larger cities. 

Table 29 shows the regression estimates for equations (4.11) and 

(4.12) of the economic base model and equations (4.13) and (4.14) of the 

population base model with 95 towns in 1990. Although the economic base 

models fail again to be significant in nonemployment income terms at the 

0.05 level, transfer income (TRNI) and investment income (INVI) become 

significant at the 0.14 level. On the other hand, the population base 
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Table 28. Two Regression Models Estimating Nonbasic Income for 1970, 
1980, and 1990 (N =42) 

Adjusted 
Year <Xl R2 

Economic Base Model: NBI = 00 + (Xl BI + ~ NEI 

1970 540.59 0.4046 0.0537 0.428 
(1.420) (4.943)"'''' (0.745) 

1980 465.38 0.4138 0.0554 0.278 
(0.756) (4.189)"'* (0.630) 

1990 331.36 0.5088 0.0029 0.625 
(0.768) (6.997)"'''' (0.031) 

Population Base Model: NBI = 00 + (Xl POP + a.z NEI 

1970 2059.20 0.00598 0.1892 
(11.398)"'''' (3.802)"'''' (2.612)'" 

1980 2468.01 0.00682 0.0312 
(8.645)"'* (4.265)"'* (0.356) 

1990 1661.03 0.00692 0.3795 
(3.456)"'* (3.325)** (3.571)** 

Note: t-scores are in parentheses. 
** Significant at 0.01 level. 
* Significant at 0.05 level. 

0.321 

0.286 

0.340 

Mean 
SEE NBI 

891.70 2480 

1345.98 2851 

1667.41 3198 

971.37 2480 

1338.37 2851 

2210.38 3198 
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Table 29. Regression Estimates of Nonbasic Income Derived from Transfer 
Income and Investment Income, 1990 (N=95) 

Adjusted 
Models 

Economic Base Models 

NBI = -28.27 + 0.4802 BI + 0.0008 NEI 
(-0.110) (11.730)...... (0.024) 

NBI = 603.78 + 0.3877 BI - 0.2087 TRNI + 0.2316 INVI 
(1.259) (5.358)...... (-1.500) (1.504) 

Population Base Models 

NBI = 1899.14 + 0.00778 POP + 0.1250 NEI 
(7.454)...... (4.782)...... (2.585)'" 

NBI = 2687.53 + 0.00709 POP - 0.7351 TRNI + 0.9065 INVI 
(14.789)** (6.560)** (-8.584)** (11.498)** 

Note: t-scores for regression coefficients are in parentheses. 
** Significant at 0.01 level. 
* Significant at 0.05 level. 

R2 SEE 

0.610 1261.40 

0.616 1251.90 

0.220 1783.35 

0.657 1183.10 
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Table 30. Regression Estimates of Nonbasic Income Derived from Town-size 
Dummy Variables, 1990 (N=95) 

Economic Base Models Population Base Models 

Variable (15) (16) (17) (18) Variable (19) (20) (21) (22) 

BI 0.4777 0.6012 0.3226 0.4127 pop 0.0082 0.0567 0.0017 0.0034 
(9.136)·· (13.979)·· (12.256)·· (9.062)·· (0.662) (9.276)·· (2.264)· (3.190)·· 

DlBI ·0.8101 0.2746 D1POP .Q.0066 ·0.0537 
(-6.516)·· (3.138)·· (.0.440) (-4.000)·· 

D2BI ·0.1584 ·0.2264 D2POP 0.0830 ·0.1036 
(·2.747)" (·7.810)·· (1.871) (·2.362)· 

TRNI ·0.0502 ·0.0008 -0.3640 ·0.0474 TRNI ·1.0179 ·0.9714 ·1.0161 ·0.8129 
(.0.456) (.0.011) (.5.594)·· (.0.454) (.17.042)·· (·12.506)"(·16.779)·· (.9.977)·· 

DlTRNI -4.2291 ·0.3961 -2.2594 1.9247 D1TRNI ·2.2862 1.6110 ·2.2844 1.2843 
(-8.541)·· (0.989) (-4.677).... (4.767)·· (·2.969)"· (2.968)·" (·2.919)'" (2.206)· 

D2TRNI 0.0413 ·0.0586 0.3672 ·0.0706 D2TRNI 0.7786 0.6573 0.7908 0.3552 
(0.362) (.0.811) (5.267)·· (·0.703) (8.412)·· (6.512)·· (8.438)·· (3.008)"· 

INVI ·0.0034 ·0.0618 0.3198 0.1699 INVI 0.9954 1.0348 0.9919 1.0351 
(·0.030) (·0.690) (5.036)·· (1.421) (19.212)·· (15.347)·· (19.079)·· (13.532)·· 

D11NVI 3.6589 0.3798 1.6172 0.4391 DlINVI 1.7476 0.7173 1.7515 0.7682 
(9.563)·· (1.146) (6.013)·· (0.991) (4.090)"· (1.374) (4.034)·· (1.299) 

D2INVI 0.0678 0.1765 ·0.2592 ·0.1602 D2INVI ·0.5441 ·0.5500 ·0.6368 ·0.5132 
(0.553) (1.895) (-4.165)·· (·1.433) (·5.877)·· (-4.605)·· (.5.729)·· (·3.705)·· 

Dl 9525.83 4002.68 D1 3517.69 3362.13 
(10.046)·· (7.744)·· (3.812)·· (3.841) .... 

D2 -458.00 ·1651.08 D2 ·2343.04 ·2072.86 
(·1.136) (.9.994)"· (·6.327)·· (-8.626)·· 

Intercept 638.02 461.61 1714.61 135.23 Intercept 3776.02 2311.34 3914.09 2431.25 
(1.690) (2.233)· (7.693)·· (0.476) (9.997)·" (9.276)"· (18.869)" (15.717)·· 

Adjusted R2 0.975 0.938 0.963 0.879 Adjusted R2 0.907 0.838 0.904 0.790 

SEE 318.95 503.25 387.61 701.95 SEE 616.14 813.65 626.15 926.01 

Note: t-scores for regression coefficients are in parentheses. 
** Significant at 0.011evel. 
* Significant at 0.05 level. 



Table 31. Transformed Equations for Nonbasic Income Estimates 
by Town-size Groups, 1990 

Town 
Size (N) 

From Model (17) to: NBI = <Xo + (Xl BI + ~ TRNI + CXs INVI 

Large (9) 

Middle (19) 

Small (67) 

5717.29 

1714.61 

163.53 

0.3225 

0.3225 

0.3225 

-2.6234 1.9370 

-0.3640 0.3198 

-0.0068 0.0606 

From Model (21) to: NBI = <Xo + (Xl POP + CX:2 TRNI + CXs INVI 

Large (9) 

Middle (19) 

Small (67) 

7276.22 

3914.09 

1841.23 

0.0017 

0.0017 

0.0017 

-3.3006 2.7434 

-1.0162 0.9919 

-0.2254 0.4551 

Mean 
NBI 

6060 

3498 

1851 

6060 

3498 

1851 

156 
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models again exhibit better results. Here, all terms in the two equations 

are highly significant, although the adjusted R2 of the model with the 

nonemployment income (NEI) term is much less than that of the other 

model. It is noticed that the transfer income terms in both models show 

negative coefficients. It is hard to speculate about these negative signs, but 

it seems that transfer income does not increase local nonbasic income in a 

direct way. 

In order to see the variations of effects of these regression terms on 

nonbasic income in relation to urban size, a set of regression models 

incorporating town-size dummy variables were tested. The economic base 

models incorporating town-size dummies are specified as follows: 

NBI = no + <XID1 + <X2D2 + <X3BI + <X4D1BI + <X6D2BI + <X6TRNI + 

<X7D1TRNI + a.aD2TRNI + ~INVI + <XlODlINVI + <xn D2INVI 

NBI = <Xo + <XIBI + ~D1BI + <X3D2BI + <X4TRNI + 

<X6D 1 TRNI + <X6D2TRNI + <X7INVI + aaD lINVI + <xgl)2INVI 

NBI = no + <XID1 + ~D2 + aaBI + <X4TRNI + 

<X6D 1 TRNI + <X6D2TRNI + <X7INVI + aaD lINVI + ~2INVI 

(4.15) 

(4.16) 

(4.17) 



If 

158 

NBI = <Xo + alBI + a 2TRNI + 

aaDITRNI + a 4D2TRNI + a 5INVI + asDlINVI + a 7D2INVI (4.18) 

where D 1 = 1 for large towns 

D1 = 0 for middle-size and small towns 

D2 = 1 for small towns 

D2 = 0 for large and middle-size towns. 

By substituting community population, POP, for BI of the above equations, 

the population base models are specified as follows: 

NBI = <Xo + a lD1 + ~D2 + a3POP + a 4D1POP + (X5D2POP + (XsTRNI + 

~D1TRNI + (XsD2TRNI + (XgINVI + (XlODlINVI + a nD2INVI (4.19) 

NBI = <Xo + alPOP + a 2D1POP + a3D2POP + (X4TRN1 + 

(X5D1TRNI + (XsD2TRNI + (X7INV1 + aaDlINVI + agl)2INVI (4.20) 

NBI = <Xo + aiD 1 + ~D2 + (X3POP + (X4 TRNI + 

(X5D1TRNI + (XsD2TRNI + (X7INV1 + aaDlINV1 + agl)2INVI (4.21) 

NBI = <Xo + alPOP + (X2TRN1 + 

aaD1TRNI + a4D2TRNI + (X5INV1 + (XsD1INVI + a 7D2INVI (4.22) 
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Table 30 summarizes the regression results calibrated for the above 

models. The best models are equation (4.17) as an economic base model and 

equation (4.21) as a population base model. As seen from the results for 

both equations, town-size groups significantly affected transfer income, 

investment income and intercept but did not affect basic income or 

population variables. These results indicate that the impacts of transfer 

income and investment income on nonbasic income vary with town size, but 

the impacts of basic income and population on nonbasic income do not vary 

with town size. 

To show the magnitude of impacts of transfer income and investment 

income according to town·size groups, equations (4.17) and (4.21) were 

transformed as seen in Table 31. It is noticed that coefficients of transfer 

income become larger for the smaller town group and those of investment 

income become larger for the larger town group. In other words, per capita 

nonbasic income of larger towns tends to be more affected by investment 

income, and per capita nonbasic income of smaller towns tends to be more 

affected by transfer income. 

These results show somewhat different aspects of income structure 

from Forward's findings (1990) that the smaller the city, the higher the 

proportion of income from pension and government transfer income sources, 

and the larger the city, the higher the proportion from investments. That is 

because regression estimates of this study clarified the variations in impact 
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of nonemployment income sources on nonbasic income in accordance with 

the town-size groups, while Forward's findings described the static 

distributional patterns of income sources. In these regression models, the 

result that nonemployment income increased nonbasic income implies that 

nonemployment income generated more local service jobs. 

In summary, nonemployment income has become more important for 

urban economies in Arizona. While investment income was more important 

for middle-size and large towns, social security income and public assistance 

income were more important for small towns. Overall, middle-size towns 

were more dependent on nonemployment income. It was also found that not 

only elderly people but also metropolitan propinquity increases the 

nonemployment income of the communities. More specifically, elderly 

people bring in more transfer income than investment income to the 

community and nearness to the metropolis brings more investment income 

than transfer income to the community. Since nonemployment income 

becomes more important and employment income becomes less important 

over time, it follows that urban economies will become more and more alike. 

Also, it was observed that nonbasic income levels of larger towns tend to be 

more affected by investment income and nonbasic income levels of smaller 

towns tend to be more affected by transfer income. 
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This study has explored the structural dimensions and growth factors 

of the Arizona urban system, using various analytic methods with the U.S. 

census data for 1970, 1980, and 1990. From the factor analyses of Arizona 

towns, it was found that while the Arizona urban system has grown fast 

through inmigration and urbanization processes since the 1960s, its basic 

structural properties were quite stable during the period of 1970-1990. The 

fact that the first three principal components explaining the Arizona urban 

system for each year are related to the socioeconomic and demographic 

dimensions of the urban system implies that, in the postindustrial society, 

socio-demographic factors play an important role in the structural features 

of the urban system. From this study, it was also found that the economic 

base of urban centers does not always act independently of other urban 

structural dimensions, and such economic bases involved in one dimension 

tend to be differentiated. This study has shown that mining and 

governmental functional bases were combined with other structural features 

like population size and American Indian dimensions, and even with other 

economic bases like trade function. It was also concluded that the 

structural dimensions affecting urban growth are changing over time 

because the factors explaining the urban growth of the 1970s were different 
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from the factors explaining the urban population growth of the 1980s. 

While the general structure of the Arizona urban system was quite stable, 

specific factors affecting urban growth were changing. 

In order to examine the relationship of industrial structure and urban 

growth, the shift-share technique was applied to the analysis of employment 

changes in Arizona towns during two periods, 1970-1980 and 1980-1990. 

Cluster analyses of 42 Arizona towns based on the sectoral employment 

structure for three different years helped to make understandable the 

changing characteristics of urban functions and the variations in industry

mix and competitive effects. In Arizona, agricultural towns and mining 

towns have undergone a lot of change, because during the 1970s and 1980s 

many agricultural lands were transformed into residential areas and the 

mining industry was declining. Although sectoral employment of Arizona 

towns, on average, has grown faster than before, it was confirmed that most 

agricultural and mining towns and some trade and service towns in Arizona 

did not have a favorable industrial structure to grow faster because of their 

not having many competitive industries. Further, in general, the economies 

of Arizona towns have become more diversified and also have become more 

alike over time. The level of industrial specialization has become more 

closely associated with the size of urban population and employment over 

time, but it is not much related to the distance to metropolitan centers. 

Thus it is validated that the more diversified a town is, the more there is a 
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tendency to be large in size. 

Reflecting the post-industrial trends, the money inflow from 

nonemployment sources has become more important than ever before for 

urban economies in Arizona. From the analyses of the association between 

urban size and nonemployment income types, it was found that while 

investment income was more important for middle-size and large towns, 

public transfer income was more important for small towns. It was also 

found that not only elderly people but also metropolitan location increases 

the nonemployment income of the communities. Elderly people tend to 

bring in more transfer income than investment income to the community, 

and nearness to metropolitan centers brings more investment income than 

transfer income to the community. Further, it was proved that nonbasic 

income is significantly affected by nonemployment income, and the impact 

of nonemployment income becomes greater over time. It was also observed 

that, income growth of larger towns tends to be more affected by investment 

income, and income growth of smaller towns tends to be more affected by 

transfer income. Since nonemployment income became more important and, 

relatively, employment income became less important over time, it was 

confirmed that urban economies tend to become more and more alike. 

Furthermore, there are two additional Arizona-specific factors 

affecting the Arizona urban economies: seasonal visitors ("snow birds") and 

transborder trade. Although the impacts of seasonal visitors on 
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communities cannot be measured effectively, their impact is more 

significant than that of transient tourists because seasonal visitors usually 

stay in the communities for several months of the winter season. On the 

other hand, Arizona border communities have significant impact not only 

from the shopping of Mexican visitors but also from the international trade 

and manufacturing operation such as twin plant or maquiladora. 

Urbanization generates growth in the urban area through the 

cumulative and circular growth process. Therefore, not only the level of 

specialization in fast-growing or competitive industries, but also such factors 

as the changes in local resources, suburbanization, and elderly inmigration 

explain various aspects of urban growth. Further, since nonemployment 

characteristics affect employment characteristics, industrial employment 

data for the local areas need to be handled carefully so as to catch the 

background of the picture. Thus, income structure analysis focusing on 

nonemployment income sources helps to explain the underlying factors of 

urban changes. 

Although there are obvious metropolitan effects on the Arizona urban 

system which is dominated by Metropolitan Phoenix and Metropolitan 

Tucson, many cities and towns within the metropolitan areas exhibit 

diverse functions. Since not only diversified towns but also specialized 

towns such as agricultural towns, retirement towns, commuters' towns, or 

military bases are located within the metropolitan areas, treating a 



metropolitan area as a single unit will cover up the functional diversity 

among metropolitan cities and towns. 
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From the findings that the economies of Arizona urban places have 

become increasingly diversified and that nonemployment income become 

more important over time, it is concluded that while the Arizona urban 

system, in general, has experienced rapid increases of population and 

employment, Arizona urban economies become more and more alike. It is 

ascertained that such an economic convergence pattern has prevailed in 

North American cities during the last 20 years and will persist. 

Though this study focused on the Arizona urban system, the findings 

resulting from this study may be applied to other sunbelt states in the U.S. 

That applicability is possible because most sunbelt states have experienced 

a rapid population increase and subsequent economic restructuring. 

Further, the methods and results of this study can be applied to public 

policy formulation for development of communities. Detecting factors 

causing growth and decline of towns aids in determination of the problem of 

the communities in question. Understanding of growth factors is essential 

in formulating new policies to revitalize declining towns and to reallocate 

governmental resources and public services for efficient development. 

It is generally accepted that diversified communities can cope with 

market fluctuation more effectively than specialized communities. Thus, 

diversification policies are formulated to reduce dependence on unstable 



166 

industries and to enhance economic stability. However, it needs to be 

considered that diversification can potentially reduce the gains from 

production and trade, and exploiting a comparative advantage by 

specialization can be more profitable in some cases (Gilchrist and St. Louis 

1991). 

The fact that a significant portion of nonemployment income is 

received by retirees is particularly important in states like Arizona where 

the elderly population is increasing because of their inmigration. Towns 

where the population is declining might need to formulate strategic 

programs to attract or retain retirees for revitalization of the community 

economies. Building community infrastructures for affordable housing, 

health care, recreation, shopping and other services will help to attract 

retirees. 

This study could not utilize the 1990 census data for industrial 

employment of all U.S. urban places which are required to obtain the more 

reliable minimum requirements equation for 1990, because they have not 

been fully published yet. However, the population base models introduced 

in Chapter 4 to estimate nonbasic income from population size and 

nonemployment income sources are still useful when policy makers need to 

predict the economic impact of nonemployment income sources or the 

elderly population. That is because the model requires only community 

population data and nonemployment income data which are relatively easy 
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to obtain from census publications. Since the model was devised with per 

capita income sources, it is noted that its application to the community 

impact estimation requires multiplication of the magnitude of the per capita 

income impact, obtained from the equation, by the population size. 
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