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Urban Design & Planning

The factors that affect the urban/suburban residential twcahoice has long been of interest to
the field of urban planning as it explains the distribution of both @dpual and income in
metropolitan areas. This study provides empirical evidence on whatheirban-centralization
trends of population exist and how household income and urban opportunities cmiateds
with urban/suburban locational choice in the Seattle metropolitzm iarorder to draw policy
implications for urban revitalization.

Descriptive statistics show that the net-flow of urban populatiamegative during the study
period. Two sets of binomial logistic models are employed based oringrig order to
understand the mechanisms underlying urban/suburban residentiadrioclatice. The role of
income in explaining urban/suburban residential location choice beconuetest after
controlling for other independent variables. Only high-income houselao&snore likely to
choose an urban-to-urban move over urban-to-suburban move as compared ¢ésinoade
households. In addition, increases in job and retail/services opportuagiesll as the median
built-year of neighborhood structure, are positively all relabetthé log odds of choosing urban
over suburban areas regardless of origins. Throughout the study,ads#fichtion of urban
versus suburban neighborhood is based on the residents’ perceptions méitffdorhood type
as opposed to census criteria.

Findings suggest that redistribution of population and income back to udmsdbes not exist
within the Seattle metropolitan area. Policies and programesticg more employment
opportunities as well as higher retail/service land use innudoeas will help to increase the
proportion of the urban population in the Seattle metropolitan area. Fadiegrsolutions for
urban revitalization should include strategies to provide newer housibgtier condition in
urban areas, which will keep both urban and suburban inhabitants from maoimg suburbs
for better housing conditions.
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Chapter 1 Introduction
1.1 Background

Since the middle of the Z0century, many metropolitan areas in the United States have
experienced a reformation of spatial structure and the redisbnboit population. Beginning after
World War 1l with a construction boom in the suburbs and rising vehicleemshiips, many
Americans began to relocate to the suburbs with the dream of (weneship. In the 1950s, over
80 percent of population growth in the United States took place in metaopateas, and greater
than 90 percent of that growth occurred in suburban areas (Taeubeu&eral964). This trend

of population movement towards the suburbs has continued into the 21th censhgwasin
recent studies revealing that population changes in major metropmigas between 2000 and

2010 predominantly occurred in the suburbs (Cox, 2011).

As a result of this continuous suburbanization, many central-cithine@igoods have experienced
population decreases and job losses. Only 23 percent of MetropdiestiGl Areas (MSA)

residents and 32 percent of MSA jobs were located in centr@$ @t 2000, compared to 50
percent and 60 percent respectively in the 1960’s (Baum-Snow, 2010). lioradlia decline in

the share of population and economic activity in central cities, sulimdb@n has had social
consequences for the metropolitan areas; the percentage of mpupithations in central cities
has been higher and the income levels of city residents have bebnassi¢than those of their
suburban counterparts (Frey & Fielding, 1995). Therefore, these mukndional aspects of

inequalities between cities and suburbs have been a leading concern amaoheesea

Many researchers have made efforts to understand the mechandenkying intra-metropolitan
population movement, which may clarify the decentralization of populatidrsacio-economic
inequalities between cities and suburbs. Huge population loss foalceitizs was explained by
the suburban preference of main demographic groups, including traditeondy households
with children. However, only small shares of subgroups, includingesparson households,
were attracted to cities (Varady, 1990; Kasarda, Appold, Sween&yei§ 1997). In addition,
previous studies discovered the role of household income levelsyisubiirban residential
location choice, explaining the flight to the suburbs and increasioig-economic inequality

between cities and their suburbs. In other words, whereas residempsar- and middle- income



households were more likely to migrate towards suburbs, those in loménbouseholds were
more likely to choose cities —a phenomenon which maintains if notasesethe disparity
between cities and suburbs (Clark & Ledwith, 2007; Shiki, 2008).

Whereas the suburbanization of population and income in U.S. metropaigas laas been
acknowledged among the majority of researchers over the secondft2df' century, some
researchers began to argue that suburbanization has ended or sibleedtin the early 2000s.
They asserted that a trend toward metropolitan recentralizatherged or the income inequality
between cities and suburbs reduced (Sohmer & Lang, 2001; Bir6&; Sdurtevant & Jung,
2011). However, scholars showed inconsistent evidence concerningghimeat and results
seemed to vary by metropolitan area (Kasarda et al., 1997; Shiki). Zaf8instance, in San
Francisco, the poverty rate of residents relocating to theatemty from the suburbs is lower
than that of suburban residents relocating within or to other suburs laté 1990s unlike other

metropolitan areas (Shiki, 2008).

Previous studies, to my knowledge, have not separately investitieeksidential mobility
between cities and suburbs in the Seattle metropolitan arsathigrefore necessary to examine
the factors associated with the city/suburban residential locationedndice Seattle metropolitan
area. This aims to understand the role that household income andop@tunities play in
city/suburban residential location choice and to find policy ioapilons for urban revitalization in
the Seattle metropolitan area. The study area of the preseiyt iscludes King, Pierce and
Snohomish Counties in Washington State, which coincides with theeSewtttopolitan area as

defined by the U.S. Census Bureau.

In addition, previous research on residential location choice beteites and suburbs has
generally classified cities and suburbs based on the critetiie &.S. Census Bureau; the largest
central city and, in some cases, up to two additional citieslemignated as central cities in each
MSA or CMSA (Consolidated Metropolitan Statistical Area) pesified criteria are met
concerning population size and commuting patterns (U.S. Census Bureau, 2@h2the€ rest of
the MSA or CMSA outside these central cities are assigned as subhifbsZ@08). In spite of its
simplicity, this classification has limitations; city and suiam characteristics are not defined and

bound by the edges of central cities. Even though a residential neighboshoadsified as a



‘city’ neighborhood, it may have more ‘suburban’ characterighes other classified suburban
areas, and vice versa. Better research design must be impléntensalve this issue and

understand why people move within and between what they perceive to bercstigmsirbs.

Therefore, the 2006 Puget Sound Regional Council (PSRC) Activitye$diata is employed in
the present study, which provides information on the perceptions of thieyseand current
residential neighborhood types such as urban and suburban aread, @ euerent/previous
census tractsSince terminology used in this data set is urban and suburban, thissitusse
the word ‘urban areas’ rather than ‘cities’ when discussinginent research study except for

Chapter 2 : Literature Review. Language used by previous studidseveimployed in Chapter 2.

! Since 2006 PSRC Household Activity Survey data ke x-y coordinates for the previous residence diddnot offer a
census tract information, this information is ob&al by adding tabular data that contains geogrdpbéations in the form of x-y
coordinates to census tract boundary map.



1.2 Purpose of Thesis

This study begins with providing insight on what factors deterrtfieeresidents’ perceptions of
their neighborhood type (e.g. urban and suburban) to explore the misokabehind the

differentiation of urban and suburban neighborhoods.

Secondly, the present study aims to confirm whether the ratieation trends of population and
income exist and to examine the relationship between income aad/suburban residential
location choice. The results of the study will help predict tltenges in socio-economic status of

urban and suburban areas due to urban/suburban migration.

Lastly, this study examines the relationship between neighborlat@dacteristics and
urban/suburban residential location choices. Examining the effediesénces in neighborhood
characteristics between previous and current neighborhoods on urban/subesiosmtial
location choices will offer policy implications for local andgi@al housing, economic
development and transportation policies. In particular, the effettvariables regarding
employment and urban services opportunities will be useful for urkmameis in developing
effective strategies to retain existing urban residentstaradtract suburban residents to urban

areas.



1.3 Thesis structure

This thesis consists of 6 chapters in order to improve the undergiavfdiasidential location
choice between urban and suburban areas in the Seattle metropeltamte specific contents
of each chapter are as follows.

Chapter 2 provides the theoretical backgrounds of both perception aémisi neighborhood
and residential location choice through the review of previoustitee. This chapter not only
covers how urban and suburban areas are different, but also looksigiifieant determinants
of urban/suburban residential location choice found by existingtlireraBased on the literature

review, hypotheses are established.

Chapter 3 discusses the data and methodologies in collecting anzirepéiye data in order to
investigate the hypotheses established in Chapter 2. This chaplaing the raw data of the
2006 Household Activity Survey conducted by the PSRC, as well asdstee sources for the
analyses. In addition, how to measure the independent variables and deparidblg of each

analysis are presented. Lastly, Chapter 3 describes the limegii- regression model and

binomial logistic model used in the present study.

Chapter 4 provides the analysis results of the relationship betweghborhood characteristics
and residents’ perceived urban index. This chapter interprets toksresd examines the

hypotheses established in Chapter 2.

Chapter 5 presents the results of logistic analyses of residie@ation choice between urban
and suburban areas. In this chapter, this study discovers the significtors that are associated
with residential location choice between urban and suburban areagreBeat study interprets

the results and investigates the related hypotheses illustrated in Chapter 2.

Chapter 6 attempts to integrate the analysis results ofhibssstinto existing literature, and to
draw a conclusion from them. In addition to discussing the limitabénise present study, this

chapter offers potential policy implications based on these rasuhis Seattle metropolitan area.



Chapter 2 Literature Review

2.1 Perceived Urban Index

There is a lack of consensus regarding urban-suburban clagsifscahd their methodological
validity. Only one study reviewed developed an ‘urban index’ to measure teet é& which
neighborhood environments are urbanized while examining the suburban-to-uidgatiom
hypothesis of elderly populations (Kim, 2011); this urban index isdeted on the basis of
population density, retail and medical services accessibilityjreedian built-year of residential
building, at the 2000 census block group level. Meanwhile, previous studies previdence
that people’s perceptions of their neighborhoods were based on theabhyscial and service
environments of said neighborhoods while these factors were not used to developeifkaofie

perceived urban index (Haney & Knowles, 1978; Wen, Hawkley, & Cacioppo, 2006).

As for the varied physical environments that define perceptionshbahurersus suburban areas,
cities were perceived to experience lower quality and agingsiméicture when compared to
their suburban counterparts (Mattoon, 1995; Haughwout, 1997). The poor phgsididlons of
cities and the socio-economic inequalities found between citiels saburbs, are closely
correlated. While the inadequate physical attributes of cities puddle- and upper- income
households to flee, the low-income populations left living in centtigiscare less able to afford
long-run infrastructure investments, thus the inadequate conditions ofytfiegdlenvironments,
as a result, are aggravated (Downs, 1994; Bayoh, Irwin, & Haab, 2002).

Housing affordability is also a crucial factor of physicavieonments that shapes people’s
perception of neighborhood type (Wen et al., 2006). The extent to which howusiag
neighborhood is affordable can be measured using a median housing pcioelig to the bid-
rent theory, transportation costs rise and housing prices tend toededih increased distance
from central cities (Alonso, 1964). Relatively low land pricesuburban areas also lead to
differences in the dominant housing types between urban and subudaen while single-
family homes are dominant in the suburbs, multi-family housing is cwramon in urban areas.
Population density or crowdedness is one of the most important varcdddsgying urban and

suburban areas. Not only does the US Census Bureau use population deasiasis for



classifying cities versus suburbs, Kim (2011) also shows thauthb@&n index is positively

correlated with population density.

Characteristics of the social environments that result indeets’ perceptions of their
neighborhoods are associated with neighborhood socio-demographic etstiast such as
income and racial composition (Chaskin, 1997). In addition, the vast tya@riresearch
conducted on inequalities between urban and suburban areas has catcemtraacial and
income disparities (Bollens, 1986; Hill & Wolman, 1997). A place ifitation theory addresses
how households with higher socio-economic status distance themselvessdadially and
socially, from those of lower socio-economic status (South & Ceowd®97). As a consequence
of this stratification, suburban neighborhoods contain residents whmaee homogeneous in
socio-economic status as well as race and ethnicity (Gans, Mé&awhile, their counterparts
in urban areas tend to be ethnically diverse and of various socio-eécastatnses, as non-white

or lower income households have fewer opportunities for choice.

Finally, service environments are also important variables in I@somerception of
neighborhood type. Haney and Knowles (1978) discovered that proximgyvces and stores
is a more positively perceived characteristic of inner cigasrover that of the outer city or
suburbs. Kim (2011) confirmed this by displaying that the urban ingl@ositively associated
with retail and medical service accessibility. Vliet (198igcovered that children living in city
areas tend to positively perceive the characteristics afieeghborhoods based on their greater

accessibility to shops, community centers, and libraries.

As noted earlier, not many studies developed a framework ¢hapiles the diverse criteria of
urban-suburban classifications; most studies only focused on & simividual element that
may classify urban and suburban area. Therefore, this studytkekesgisting literature on the
subject a step further by (a) integrating diverse elementsbain and suburban disparities and

by (b) comparing the relative influence of variables on a perceived urban index



2.2 Residential Location Choice between and within City and Suburbafireas

Previous studies were reviewed in order to identify factors found to be assdoudifieesidential
location choice between city and suburban areas. A critical renfighese factors will serve to
structure the analyses conducted in the present study and tmideterhich variable should be
considered in the analyses. Predictors of urban/suburban residecasibh choices were
identified in the previous studies as individual and household factors,elisasv areal

characteristics.
2.2.1 Socio-economic Characteristics of Household and Individuals

Previous studies have considered socio-economic characteristics ohdlduared individuals
such as household income, home and vehicle ownerships, and employitusnirstelation to
city/suburban residential location choice. In addition to these vesiatliese models integrated
life cycle related factors such as age and the presenddldfen. While previous literature, in
most cases, found the role of households’ and individuals’ characteristibe significant in
determining in residential location choice between cities and kspune study reviewed
discovered that these roles became modest after controlling dimmagnity-level areal

characteristics (Bayoh, Irwin, & Haab, 2006).

In all previous literature on the subject, household income has been threekafy variables in
city and suburban residential location choice. All articles restewontained household income
measures and the majority of them demonstrated that the probalbilthoosing cities over
suburbs decreases with an increase in household income levels (Batqh2606; Nelson &
Edwards, 1993; Margo, 1992). Some studies deeply illuminated thehatdlea tlow level of
household income plays in residential location choice between aitéesuburbs, as well as the
reasons behind this relationship (Shiki, 2008; Glaeser, Kahn, & Rappaport, 2008).

That is, not only have these studies demonstrated the in-migratidentsy of low-income
households to central cities, but they have also explored why th@dome households choose
to live in cities. Shiki (2008) explained that the reasons foritm@me households migrating
towards cities in the United States are found in the consumption oppieguni city

environments, such as transit services, rental housing, and affordaideng. Glaeser et al.



(2008) also concluded that the concentration of the poor in cities caitribeted to the better
access to public transportation found in central cities. This deratesstthat there is an
interactive effect between income and some neighborhood chartartemdich means that the
effects of household income are associated with the effestsnté neighborhood characteristics

on residential location choice between cities and suburbs.

However, the effects of household income levels on city/suburban résidenation choice
were not consistent. South and Crowder (1997) showed that income hasva pelation with
choosing suburban over city choice only for household originating in suburban arehdtitma
Shiki (2008) indicated that in-migration and out-migration rateshefpoor do not very much
differ from those of the rich in the San Francisco metropolitaa, @&een though the author did
not prove the statistical effects of the income variable onsaibyrban residential location
choice in this specific area. Therefore, these findings obtainedgrevious literature suggested

that the effects of the income variable can vary by the location of previousamahnegion.

Homeownership is another crucial factor in explaining resideloitation choices between city
and suburban areas. According to the U.S. Census Bureau (2011), the@'waoership rate gap
between central cities and their suburbs has remained unchanged 960 despite an increase
of home ownership rates in both areas. Sanchez and Dawkins (2001) prékahtihe most
significant housing-related reason for migration among the depepalation is the desire for
home ownership among city-to-suburb movers. Spain (1989) examinedtthrs fxplaining the
central-city versus suburban residential location choice amongiriigine households and
found that the differences between central-city and suburban movesaarkly explained by
demographic differences, as well as the desire for homeowndrshigdition, Clark and Davies
(1990) demonstrated that the elderly migrating to central ¢eied to rent homes while those
moving towards the suburbs and away from the cities change the# tnership status from
rent to own. However, the research of South and Crowder (199Vemeli different results;
home owners were found to be more likely to move from suburbs to rathesr than suburbs to
suburbs, while the impact of home ownership is not significant among snoviginating in

central cities.

Unlike household income and home ownership, variables concerning vehiclesbiynand



access to vehicles were not often included in previous literaturg, teeegh many scholars
incorporated the accessibility of the transportation network iir thedel. Only one study
reviewed incorporated vehicle availability as an explanatorabkriand proved that those aged
30 to 59 with greater household vehicle availability are moreyliteetelocate to less urbanized
areas (Kim, 2011). The effect of vehicle ownership on residelaitation choice has been
understudied, while many scholars have investigated the oppos#agorship (Handy,
Mokhtarian, & Buehler, 2004; Holtzclaw, Clear, Dittmar, GoldsteinH&as, 2002). In other
words, since vehicle ownership choice and residential location cha@csidrterm and long-
term decisions respectively, studies have mainly focused amgaet of long-term decisions on
mid-term decisions. However, a few scholars have recently pointeth@etffects of mid-term

decision on long-term decision as well (Pinjari, Pendyala, Bhat, & Waddell).201

Regarding the possible effects of employment status on citylsamuesidential location choice,
studies reviewed exhibited inconsistent findings which may be actieih of whether the
location choice models were integrated or separated based on oihiig’s (2008)
city/suburban choice model was not divided based on their origin, and disdoveat the
unemployment status of a householder has a positive effect on chaggsgover suburbs.
However, South and Crowder (1997) used separated logistic modedsdraseigin and found

employment status to be insignificant in explaining the migration betaiges and suburbs.

Earlier studies on residential migration, including research oratiog and residential location
decisions, placed an emphasis on life cycle factors. Rossi (1@&5)démonstrated how crucial
family life cycle events and family composition are to resi@dé mobility. After Rossi (1955)

introduced this model, many following studies on residential magralso chose to employ life
cycle factors (Speare, 1970; Abu-Lughod & Foley, 1960). Specificatlyolars have showed
that a household’s life cycle stage along with its lifdests crucial in explaining whether the

household will migrate towards cities or suburbs (Varady, 1990).

One of the life cycle factors found to be significant in expigy city/suburban residential
location choice is the presence of children within the household. Eaipiesearch exhibited
that households choosing to live in the suburbs are usually households witerchithereas

households choosing to live in cities are mainly households without chifireh as young
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singles (Varady, 1990; Shiki, 2008; Kim, 2011). However, South and Crowder (28 an
inconsistency in this trend. They discovered that families withsgiheol aged children, and a
previous location within a city, tend to select cities over suburbshe@mther hand, the study
also found that the presence of older school-age children does notrhaweagt on the city

versus suburban choice when households previously lived in cities.

Age is another primary variable related to the life cyclemhePrevious studies demonstrated
inconsistent results regarding the influence of age on city and subuesidential location
choice. Some scholars found that the elderly are more likehotee to urbanized areas (Myers
& Gearin, 2001; Kim, 2011) and South and Crowder (1997) demonstrated gdabrdy
positively affects the city versus suburban choice when thgnsrare cities. However, others
have shown that age has had a negative impact on the choice®beir suburbs (Shiki, 2008;
Varady, 1990).

2.2.2 Areal Characteristics

Other evidence to explain city/suburban residential locatlorices has focused not on the
socio-economic characteristics of households and individuals, but oretiiecharacteristics of
city and suburban areas that serve as push or pull factors fdenesi location choice. The
focus of previous studies has mainly been on the middle-class out-migratiopdorer cities to
wealthier suburbs, using the effects of areal characteristiosity/suburban locational choice
(Shiki, 2008; Byun & Esparza, 2005). Out of this reseat®ly main theories on the
suburbanization of the middle class in relation to the effectsrexdl acharacteristics have
emerged: a) a natural evolution theory and b) a flight-fromhbligeory (Mieszkowski & Mills,
1993).

The former theory is based on the monocentric city model and cons@esportation costs to
and from central workplaces, as well as the heterogeneftgusing stock, to be important (Wu,
2007). In order to minimize transportation costs to the workplacdtateareas are developed
first. As metropolitan income rises and the mass production of dexgliéy homes in the
suburbs results in a reduction in housing prices, higher income grogpstertio suburban areas
where they can enjoy larger and newer houses (Lee & Leigh, 200tti&y 1993; Byun &

Esparza, 2005). Transportation innovations have also been attributed to thieasizadion
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process in this theory; along with household economic changes, advantassportation
networks connecting city and suburban areas, and lower transportatittn ceased by
technological innovations, drive people to move from central cities to lssil{Bayoh et al.,
2006). In this way, natural evolution theory focuses on the “pull” factdrthe suburbs that

attract city residents.

On the other hand, the flight-from-blight theory proposes that suburbanizatthe U.S. is in
part led by the “push” factors of central cities. Theseofaanclude deteriorating infrastructures,
higher crime rates, lower environmental quality, and a greatsepce of the lower class relative
to suburban and rural areas, all of which cause middle- and higher-argrmups to migrate

from cities to suburban areas (Wassmer, 2008).

However, Mieszkowski and Mills (1993) also pointed out that these tsearéenot mutually
exclusive, but interactive in complex ways; for instance, incoaps @petween households is an
important factor that contributes to the suburbanization in both the hetwgltion and the

flight-from-blight theories.

Diverging from the research trends that concentrated on the grdtran of higher-income
groups to suburban areas, scholars in the 2000s began noting that the ploenohtbe poor
continuously moving into cities rather than the suburbs, because dfiftbeences in areal
characteristics between cities and suburbs. Shiki (2008) discovezerble of consumption
opportunities such as rental housing units, transit, and retail/seranmkgob availability in
explaining the in-migration trend of the poor into cities. She eyga an external economy
framework, in which the unstable financial conditions of the poor rttadm dependent on the
external economy of central cities. Glaeser et al. (2008) aambuot the concentration of
poverty in central cities as the result of better public tranapont systems in cities over suburbs.
This framework focuses on the positive neighborhood characteristiceffecities relative to

the suburbs unlike the previous two theories.
2.2.3 Summary of Literature Review

Table 1 displays the main explanatory variables and relevant gexdound in the previous
research on the subject in question. In summary, very few studiesrivestigated the influence

12



of urban opportunities on city/suburban residential location choice. teergh Shiki (2008)
included variables of consumption and job opportunities, as well as saciorec
characteristics of households and individuals in her model, the authootduthssify the model
based on origins. This disrupts the study’s ability to identifytirdrepeople migrate to cities
from cities or suburbs; information that is crucial to planners @olity makers in deciding
policies and their targets. Although South and Crowder’s (1997) slaslsifeed movers into two
groups based on origin, it fails to be an exhaustive study as theé ambgleonsidered the areal
characteristics related to the flight-from-blight theory.

In addition,the effects of individual and household characteristics on city/subudsidential
location choices appear differently when two logistic models basexdigins are employed. In
other words, the influences of most individual and household charactewsticity/suburban
residential location choice are likely to be partially siguifit, as they are separated on the basis
of a previous neighborhood type. This does not coincide with earlier stildieemphasize the
significance of individual and household characteristics. It is finer@ecessary to confirm the
relative impact of individual/household characteristics and areahdieaistics when examining

a wide array of explanatory variables including urban opportunities. Witlisoffer a more

complete picture of the motivations behind city/suburban residentialdoazipice.

Lastly, no studies reviewed explored how the differences in ateahateristics caused by
migration affect the city/suburban residential location choice ragighborhood level. However,
this will information help reveal the determining neighborhood charatbs behind

city/suburban choice, as people migrate from one location to anottttvefdifferences between
previous and current neighborhoods. This could not be addressed by previous atiydies

including the neighborhood characteristics of either previous or current neighborhood.
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Table 1 Summary of major studies on city/suburban residential location choice reviewed

Reference

Study Area Methods

Individual
characteristics

Main variables

Household
characteristics

Areal/fregional
Characteristics

Significant frelevant findings

Spain, D. (1989)

Varady, D.P. (1990)

South, S. 1., &
Crowder, K. D.
{1997)

Sanchez, T. W., &
Dawkins, C. 1.
(2001)

U.S. large SMSAs Multiple linear regression

Hamilton County

(Cincinnati, Discriminant analysis

Chio)

u:s. Binary logistic regression

Metropolitan W’_ e e
analysis

areas

u.s.

33 Metropolitan Discriminant analysis
areas

Age, marital status,
race{white)
education

Age,marital status,
education, income,
high-status occupation,
race{white), work in chio
suburb

Age, marital status,
race(black),education,
current working status

Age, marital status, job-
related vairables,
independence from parents

Children, home ownership,
prior residential location

Children, two or more
workers,

school-aged children,
previous

residential location (moved
from suburbs/outside
Cincinnati area), previous
home ownership, newly
formed household

Preschool aged children,
school aged children,
family income

home ownership,
persons/room,

moved last year, in same
house for 3 yrs, receiving
public assistance

Household income,
home ownership

14

Subjective variable:
crowdness, ethnic
composition, crime rate,
schools

Subjective variable:
neighborhood homogeneity,
public school, accessibility,
efficient government service,
good housing price

1. Characteristics of tract of
origin:

% black, % in poverty,

2. City-to-suburb ratio of:
crime rate, population density,
unemployment rate,

% black, population size

3. Regional type: Northeast,
Midwest, South, West

1. City-to-suburb ratio of:
population, population
density,

2. % MSA resident working in
cities, MSA population

3. Regional type: Northeast,
Midwest

Relatively significant variables: prior
residential location,home ownership,
race

*suburban choices [large properties,
neighborhood homogeneity, quality
of school]

*Urban choices [neighborhood
diversity, accessibility to employment
& stores, desire to preserve
neighborhood social relations]

* While higher income has positive
effect on suburbs-to-suburbs
movement, it does not have significant
effect on cities-to-suburbs movement.
*The impacts of variables on
urban/suburan location choices vary by
origins.

* Higher incomes seem to have
positive effects on suburban over
urban choices.

* Suburb-to-city movers do not have do
not have higher incomes; most upper-
income households migrating to cities
tend to move within the city.



Table 1 continued

Main variables

Reference Study Area Methods Individual Household Areal/regional Significant frelevant findings
characteristics characteristics Characteristics
1. Level & guality of local
public services & fiscal
variable (school quality, tax,
crime rate) *Relatively significant variables: local
2. Consumption & job public goods, taxes, and sociceconomic
opportunities features of the population [Flight-from-
) 17 schhol distircs pp ) . . . pop [Flig
Bayoh, I., Irwin, E. . . . . (per capita business and retail blight factors]
in Hybrid conditional logit Household income, . A .
G., . N/A i establishments) *The impacts of variables related to
Franklin County, model school-aged children ) ; )
& Haab, T. (2006). ohi 3. Socio-economic char.s of the natural evolution such as household
io
population: per captia income, income and life cycle factors become
% low income households, modest when controlling for flight-
% high income households from-blight factors.
4. Physical features of
community:population
density, % of old housings
Glaeser, E. L. Independent variables:
! ' U.s. i P . i i Dependent variable: Access to public transportation has a
Kahn, M. E., & ) i i ) distance from CBD- 3 miles, 3-10 miles, >10 miles . . i
16 Metropolitan Multiple linear regression X i i tract median household positive effect on the concentration
Rappaport, J. % using public transit i
areas . i . income of the poor.
(2007) distance to rail transit line
Population size,
P . . * Household income has a negative
central-city-to-suburb ratio of: )
) i impact on central city versus suburbs
population, race, population choice
U.5. Age, race/ethnicity, sex Household size, children, density, job opportunities, "
. . . . . i ) ) . ) * Relatively strong effects of
Shiki (2008) 78 Metropolitan Two-level logistic regression analysis marital status, education, household income, service/retail employee rates, ) . )
A ) . ) ) consumption opportunities variables [
areas unemployed previous residential location  transit commuter rates, . A .
) . transit services, rental housing, &
renter occupied unit rates, . B
i service/retail] on urban/suburban
mean rates, mean housing ) .
locational choice
value
One-adult, children, *Elderly households are likely to
Kim (2011} W state, U.S.  Multiple regression Age, employment, vehicle availability, Pre-move urban index migrate from less urbanized areas to

commuting distance household size more urbanized areas.
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2.3 Hypotheses
Based on the literature review, the following hypotheses are established.

(1) People are more likely to perceive their neighborhood as urban if their neighborhood has
e higher degrees of urban opportunities including jobs, retail/servimads, transit,
and rental housings
e lower percentage of single-family homes, higher median housing Malver
median built-year of structures, and higher population density
e |ower levels of socio-economic status (e.g. lower percentagéibé population

and median household income)

(2) Moving to urban areas over suburban areas is more likely associated with
e lower level of household income,
e higher degrees of urban opportunities including job and retail/services
opportunities, availabilities of transit and rental housing units

of current neighborhood as compared to previous neighborhood

(3) The influences of household income and other individual, household charaesisti
urban/suburban residential location choice become modest when contralling f
differences in previous and current neighborhood characteristics andlsmamce

separated based on origin.
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Chapter 3 Data and Methodology

This chapter explains the research design and data sources tisegiesent study. In addition,
how factors employed in the analysis are measured and how nawdatenstructed to answer

my research questions are summarized.
3.1Research Design

This study is comprised of two main research models: lxidamts’ perceived urban index

model and 2) urban/suburban residential choice models.

For the first research model, the study uses a cross-sectesedrch design and explores
influences on residents’ urban-suburban perceptions of their cursedemtal neighborhood
type in the Seattle metropolitan area. The level of the fustel is a census tract. A multiple
regression model with an urban index of each census tract is devdlpexplore how
neighborhood characteristics are associated with their peragilad index. A few census tracts

in the study area are excluded, as no residents in them were surveyed.

With regards to the second research model, a cross-sectioraichesiesign is used, as this
study includes the changes in neighborhood characteristics th&infgatures of previous and
current census tracts without including changes to any given neighborhoodirogerTfwo
binomial logistic regression models are designed to sepdm@tmfluences on urban/suburban
residential location choice based on the previous residentiahbweigpod type. Binomial
logistic models with the current neighborhood type as an independeaibleaasire developed to
examine how individual and household characteristics, as well agehan neighborhood
characteristics, affect urban/suburban residential location claoidenow the impacts of these

variables vary depending on origin.

The geographical scope of the study is the Seattle metropaliéa which consists of King,
Pierce and Snohomish counties, because of the information availableveouprand current
census tracts of recent movers, rich data sources on transportatweorkee and readily
accessible employment estimates. Figure 1 shows the study aregpdfstet study.
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Figure 1 Study area of the present study (Seattle metropolitan area)
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3.2Data

The primary data source for all analyses was the 2006 PSRC hatdigectivity Survey. The
PSRC Activity Survey collected basic demographics, activitiesd tour and travel
characteristics from every member(s) of 4,746 households (10,510 indiyicksaing in King,
Kitsap, Pierce and Snohomish Counties using a 48-hour diary. The suryepndcted during
the weekdays from early April to mid-June in 2006(CambridgeeSyaics, Inc., 2007). This
PSRC Activity Survey is a crucial data source for examinithgn-suburban perceptions of their
residential neighborhood types, as well as people’s urban/suburlidentied location choices.
For a clear understanding, the Survey includes the questions andsctaicespondents in the

following manner.

Is your current home located in an urban area, suburban area, lxwrkan area? (IF NEEDED:
urban = dense urban environment, suburban=lower-density suburban emvitpand rural/exurban
area=very low density environment or a mixture of low-density Hmideand open space) (CHECK
ONE)

01 Urban /02 Suburban/03 Rural/Exurban/998 Don’t Know/999 Refused

The Survey also asks about the residents’ previous neighborhood type sarme way. Even
though the Survey provides a brief and ambiguous guideline for definbay, suburban and

rural areas, it seems to reflect the people’s perception of their neighbarhoods

For the purposes of the first research model, all households who providekhfthrenation on
their current census tracts and perceptions of their current neigidasr are included. Due to
missing information, only 4,101 households out of the total 4,746 households are irfduded
this model. In addition, for the second research model of urban/suburbdentesilocation
choices, only households that migrated to their current residenties ten years leading up to
the survey (1996-2006) and moved within the study area of the Seattlepafiegan area are
included, as this time period most closely corresponds to Census 2@0Bdeause census
surveys are conducted every ten years, it is to be supposed that tews features did not
change between 1996 and 2006, and that these features aredefieitte Census 2000 data.
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Because of the missing information, 985 households are included for tmel sesearch model:

urban/suburban residential location choice model.

Table 2 exhibits the data sources used in this study. Household and indimeila
characteristics and migration data is extracted from 2006 PSRC ASiwitey data.

Neighborhood characteristics, including the percentage of remteupied housing, the
percentage of single-family home, median housing value of owmeped housing, median
built-year of structures, population density, the percentage of wbpgalation, and the median
household income at a census tract level, are extracted from Census 2000 data.

Employment opportunities and the percentage of retail/servides gre calculated based on
Covered Employment Estimates data (2000), an open source obtaimeth&d®SRC website.
Data on transit is obtained from various sources according to CadintyCounty metro transit
data is acquired from King County GIS data portal site andd>@otinty transit data is obtained
from Pierce Transit Agency. In addition, Snohomish County transit data (Goityrand Everett
transit data) are obtained from PSRC. Data on Sound Trans#sdtre study area is also drawn
from the Washington State Geospatial Data Archive (WAGDA).dRdata was also obtained
from WAGDA.

Table 2 Data sources

Variable
Model . . Data Sources
Level Category Specific variables
Perceived A 2006 PSRC Household
i Census tract  Urban index (dependent var.) .

urban index Activity Survey
Employment opportunities PSRC Covered Employment
% of retail/services Estimates (2000}, Census 2000 Data

King : King County GIS Center
Pierce: Pierce Transit Agency

Transit densi
ty Snohomish: PSRC, WAGDA

Perceived Sound Transit: WAGDA
urban index, Meighborhood Characteristics Road density WAGDA
. Census tract B
Locational (independent var.)

% rental housing units, % single family
home,Median housing value, Median
built-year of housing, Population
) ) ) ) Census 2000 Data
density, % white population, Medain
household income

choice model

Migration type (dependent var.) 2006 PSRC Household Activity Survey

. Individual characteristics .
Locational ) Age 2006 PSRC Household Activity Survey
(independent var.)

choice Household : -
e Home ownership,Income, Children,
model Household characteristics i .
i Number of workers, Vehicle 2006 PSRC Household Activity Survey
(independent var.) o
availability
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3.3 Measurement
3.3.1 Variables of Urban Index Model based on Residents’ Perception

Dependent Variable

Measures of Urban Index based on residents’ perception

The Perceived urban index is defined based on the respondents’ perceptiogis residential
neighborhood types such as urban, suburban, and rural as found through 2006 PSIRC Act
Survey. The answers from respondents who provided the information orciinesnt census
tracts as well as valid answers for their current redaetypes are only used to measure the
urban index. The urban index of each census tract is calculatelviding the number of
respondents answering their residential type as urban by thentwtdder of respondents at a
census tract level. For instance, if 100 people participated in the Survey nacirent 68 out of
100 people chose the ‘urban’ as their neighborhood types, 68/100=0.68 becombarthadex

of that census tract. Figure 2 shows the distribution of urban isdbrkeughout the study area.
This method has the limitation of classifying suburban and ruedsaas the same when
calculating the index. While the index is effective in meaguthe perception of the residents’
neighborhood types at a census tract level, this method has anliotétssifying suburban and

rural areas. This is because this index considers both of them same.

Independent Variable

Measures of Neighborhood Characteristics

Previous studies, as well as city planning departments of mamcipalities have defined
neighborhood boundaries along census tract boundaries (Yen & Kaplan, 1998;
http://www.gnocdc.org/NeighborhoodData/NeighborhoodDefinition htiherefore, neighbor-

hood characteristics are measured at a census tract levee@mborhood will refer to census

tract in the remainder of this study. As for the variablesaélao employment, employment
opportunities are quantified by dividing the total number of employnestimates by the
number of population aged 15 to 64. According to the PSRC, the unit of measurement is jobs, not

working persons or proportional full-time employment equivalents artetipge and temporary
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positions are included. Retail/service job opportunities are meabyrdividing the number of

employment estimates in retail and the service field by the totdberwoh employment estimates.

With regard to transportation-related variables, road and transsitiés are measured using
ArcGIS 10. A road density is equal to the total length of roadslelivby tract land area, and a

transit density is acquired by dividing the number of transit stops by areact a

The remainder of the neighborhood characteristics, including the pegeeot rental housing
units, the percentage of single-family homes, the percentage &¢ \wbpulation, median
housing price, median built-year of structures, and median househotddraze measured using
ArcGIS 10 based on Census 2000 data (SF1, SF3). Single-family hateinsd as a single-
unit detached structure as per the census classification. To meaaedran values including
housing price, year-built of structures, and household income levelsavéirage of median
values at a census block group level is calculated at the ceastufevel to which the census
block group belongs.

Table 3 summarizes the descriptive statistics of variables used fgsianal

Table 3 Descriptive statistics for dependent and independent variables of a multiple regression model

Variable Unit Observation Mean sD MIN MAX
Dependent  Perceived urban index 644 0.38 0.36 1] 1
Employment opportunities jobs/workers 644 0.86 2.37 ] 25.79
% of retail/services % 644 38.61 20.24 0 94
Transit density numbers (transit stops)/sq.miles 644 22.50 33.92 i] 331.56
Road density mile/sq.miles 644 13.96 8.12 0.209 50.26
% of rental housing units % 644 34.67 21.92 2.89 99.1
Independent % of single-family home % 644 62.68 24.51 o 100
Median housing value ] 644 214037.3  96232.73 35125 762700
Median built-year of structure year 644 1570.23 13.78 1933 1996.5
Population density persons/sq.miles 644 3826.00 417281 3.12 4413043
% of white population % 644 78.83 14.30 10 97
Median household income dollars 644 56393.1 17408.9 10556 135540

Note The unit of data is a census tract.
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Figure 2 Distribution of perceived urban index in the study area
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3.3.2 Variables of Residential Location Choices between Urban and Suburbaneas

Dependent Variable

Measures of Residential Location Choice between Urban and Suburban areas

As for the dependent variables of the analyses of urban/subudi@entel location choices, the
combinations of previous and current neighborhood types, as perceivedgpmndents, are
employed. Since two analyses are conducted based on the previous meigtibiypes, the
independent variable of the first model is a dummy variable fothehénouseholds move from
urban neighborhoods to urban neighborhoods(1) or from urban neighborhoods to suburban
neighborhoods(0). In addition, the independent variable of the second urban/subsideartiad
location choice model is a dummy variable for whether households move siuborban
neighborhoods to urban neighborhoods (1) or from suburban neighborhoods to suburban
neighborhoods (0).

Independent Variable

Measures of Individual and Household Characteristics

Age and squared age of the first person on the household list or tleblevhousehold member
contacted over 16 years of age are included in the urban/suburlzhnties location model to
examine the linear and nonlinear effects of the age variable on arnshsuburban residential
location choices. A variable related to home ownership is a dummagblearfor whether
households own their current home or not. Household income levels agerzae into three
groups: (a) below $ 50,000, (b) $50,000 to $100,000, and (c) above $ 100,000. As some
respondents who did not want to offer specific numbers provided infemati their household
income based on these criteria, this study follows this cleatdn.Using the median group (b)
as a base group, two dummy variables for whether the household irctelew $ 50,000 or
not, and whether the household income is above $100,000 or not, are employedbks \cri
children is a dummy variable for whether the household has angrarhil The number of
workers in a household is extracted from the PSRC Activity Surieyehicle availability

variable is a dummy variable for whether less than one vehicle per driver abévail not.
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Measures of Differences between Previous and Current Residential Neighborhoods

The way that characteristics of previous and current neighborhoeaseasured is the same as
the methods used in section 3.3.1 in the first model. However, in the secuel, rthe
differences between previous and current residential neighborhaéddditionally measured to
obtain independent variables. Since most of the neighborhood charactenigtbles are based
on data created in 2000 including Census 2000, the basic assumption of rgedifieri@nces
between previous and current residential neighborhoods is that the nembdaharacteristics
between 1996 and 2006 were the same as those in 2000. The numbers of preyitaoshusd
characteristics are subtracted from those of current neighborhoattemnestics to measure the

differences between previous and current neighborhood characteristics.

Table 4 summarizes the descriptive statistics of variablesfas@analysis, by household income
group.

Table 4 Descriptive statistics for independent and dependent variables of binomial logistic regression models

Level Variable Unit Obs. Mean sD Min Max
Independent (1st model) urban to urban urban to urban: 1 (else:0) 568 0.785 0.411 0 1
Independent (2nd model) suburban to urban suburban to urban: 1 (else:0) 417 0.233 0.423 0 1

Individual age year 985 47.072 13.839 25 89
Home ownership Homeowner:1 (else:0) 985 0.714 0.452 0 1
Low income Low income: 1 (else:0) 985 0.175 0.380 0 1
Middle income(base) Mid income: 1 (else:0) 985 0.450 0.500 0 1
Household High income High income: 1 (else:0) 985 0.335 0472 0 1
Children Having kids :1 (else:0) 985 0.328 0.470 0 1
Number of workers persons/household 935 1.204 0.785 0 5
Vehicle availability One or more veh/driver:1 (else:0) 985 0.871 0.335 0 1
Job opportunities jobs/persons 985 -0.149 3.18 -26 26
% of retail/services % 985 -3.417 24.183 -80 62
Transit density # of transit stops/sgmiles 985 -3.585 48.638 -316 330
Differences in % of rental housing units % 9385 -2.389 26.443 -75 78
neighborhood Median housing value dollars 985 -10624 100890 -540120 428031
Characteristics Median built-year of structure year 985 -1.63 14.168 -51 56
Population density persons/sgmiles 985 -B11.6 6738.1 -41839 35289
% of white population % 985 0.324 15.841 -71 79
Median household income dollars 985 -435.1 18798.7 -79967 71562

Note The unit of data is a census tract.

25



3.4 Methods
3.4.1 Finding Factors that Affect the Urban Index based on Residents’ Reption

All statistical analyses for finding neighborhood charactessthat have impacts on the
perceived urban index are performed using R. A multiple lineaessmn analysis entering
neighborhood characteristics is conducted to elucidate which variables hafieagigeifects on

the perceived urban index and to compare those effects. A multggksseon is often used to
develop social ecological framework that considers the perceptian ashievement of human-
environment systems (Carello & Turvey, 2002). In this study, the respansble is based on
residents’ perceived neighborhood types and independent variables eagebanhood

characteristics. The level of significance for an analysistiatdbe 0.1 level or smaller.
3.4.2 Finding Factors that Influence the Urban and Suburban Resideral Location Choice

A discrete choice model has long been employed to explain consumptisionde In the field
of urban planning, previous research has used discrete choice and ratidgnmodels to
account for whether or not a household will relocate to anotheraa@avhat destination a
household will choose among various options (Ben-Akiva & Lerman, 1985)schketie choice
model, introduced by McFadden (1981), is based on the fact that e@syod-maker chooses
the most desirable alternative among all possible altersativis assumed under this model that
every decision-maker selects one out of all alternatives, in éoderaximize utility. Among

diverse discrete choice models, this study employs the binomial logistic.model

This study considers each mobility as a unique observation and tadmuatypes of mobility:
a) urban to urban, b) urban to suburban, c) suburban to urban, and d) suburbarbensaimer
resulting file includes a total of 985 observations without missimgabias; 568 (57.7%) and
417 (42.3%) observations originated from urban and suburban areas ivefpe&s a
probabilistic choice model analyzes data by including a randamn, eesidential neighborhood
choices of households can be estimated more precisely using this. mdddtie various
probabilistic discrete-choice models, two binomial logistic mobatsed on origins of urban and
suburban are employed in this study, following the previous celégégature (South & Crowder,
1997).
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Chapter 4 How Do Residents Perceive their ResideatiNeighborhood Type?

4.1 What Are the Differences between Perceived Urban Areashar@entral Cities of Census

Classification?

As noted in Chapter 1, previous literature has employed the urban and subladsafication
defined by the U.S. Census Bureau in order to explain the city/sarfbudsidential location
choices. Despite its simplicity, this method does not reflecatheal reasons of moving to city
or suburban neighborhoods. That is, even if people migrate to cglgbmehoods classified by
US Census Bureau, it is possible that people choose to live in thagdardioods as they
perceive it as suburban neighborhoods. This might often occur around the bauontiarires,

an ambiguous area between city and suburban areas.

While most previous literature classifies the central aitg the remaining metropolitan areas
outside the central city as a city and its suburbs respectikiEgtudy uses a word ‘urban’ rather
than a city. Therefore, this study investigates the differbeteeen cities and perceived urban

areas.

In order to confirm how often and where this discordance betweeatentsi perceptions and
Census’ classification occurs, urban index is classified inteéqjories: a) 0-0.4: suburban areas
(non-urban areas), b) 0.4-0.6: unclear areas which show a high peraantagéicting choices,
and c¢) 0.6-1.0: urban areas.

As shown in Table 5, 82 out of the 644 census tracts surveyed displapsindex between 0.4
and 0.6, which means that approximately 13 percent of tracts surveysdndbeeach a

consensus on their neighborhood types.

Table 5 Descriptive statistics of perceived neighborhood types

Perceived Neighborhood Type Urban index value Frequency Percent
Suburban below 0.4 373 57.92
Ambiguous type 0.4-0.6 82 12.73
Urban 0.6 or above 189 29.35
Total 644 100
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Figure 3 displays both of city boundaries defined by U.S. CensusuBarel the distribution of
urban index reflecting people’s perception of their neighborhoods. Wihdemajority of
perceived urban areas fall inside the boundaries of central bas=d on the census criteria,
several ambiguous areas with urban index between 0.4-0.6 are locasetk around the
boundaries of central cities. In addition to ambiguous areas adjaceeantral cities, there are

also ambiguous areas situated away from central cities.

The map showing the distribution of perceived urban indexes will huhdbr planners in
making plans at a city level; some census tracts in a caiyafor instance, are perceived as
suburban or ambiguous areas despite their administrative positions. fdigsborhoods can be
utilized to bring suburbanites with middle- and high- income statusriban areas, thus

broadening the tax bases of cities.
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4.2 What Factors Contribute to Residents’ Perceived Urban Index?
4.2.1 Correlation Analysis and Results

Before conducting multiple linear regression analysis, coiwelanalysis is conducted in order
to examine the correlation among the independent variables. It é&msbeepted in the previous
studies that correlation coefficients whose magnitude are grédsae 0.7 indicates high
correlation between pairs of explanatory variables, which geseratlticollinearity (Myers,
1986). Multicollinearity can have significant effects on the stability ofitte] regression model,
and a simple approach to multicollinearity issue is to use onlybhahly correlated pairs of
explanatory variables or combine correlated variables intmglesivariable (Blalock, 1963;
Dohoo, Ducrot, Fourichon, Donald, & Hurnik, 1997). The former approach is lmsede
assumption that one variable left contains principally all the nmétion in the other variable

removed.

Looking at the bivariate correlation matrix for independent vargainielable 6, it is found that
road density has strong positive associations with population de@s886] as well as transit
density (0.727). In addition, the Table 6 shows high correlations (-0.891¢dretive percentage
of single-family homes and the percentage of rental housing units.der ¢@ solve the

multicollinearity in the regression model and enhance the syabilithe model, a method of
removing independent variables is used; variables of road density apdrtdemtage of single-
family homes are omitted. As for the directions of associatmm®ng other variables, a

correlation matrix displays the expected associations among variables.
4.2.2 Multiple Linear Regression Analysis Results

Table 7 summarizes the multiple linear regression analysigtseof the perceived urban index
model. The adjusted R-squared value of the model is 0.541, which meaaisahi54.1 percent
of the variation in the urban index can be explained by the regmessi variables employed.
Variables related to employment opportunities and urban opporgynit@uding the percentage
of retail/services jobs, the availability of rental housing units, faund to have significant
positive impacts on perceived urban index. In addition, all variablesdieg physical attributes
seem to affect the perceived urban index. While median housing vadugoaulation density
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Table 6 Correlation matrix

Correlations

- ; - ; - . Median
Employmgnt .% of . Transit density Road density % of rentql % ofsmgle- Median housing Medl.an yeqr Popula.tlon %ofwh.ﬂe nousehold
opportunities  retail'services housing units  family home value housing built density population income
Pearson 1
Emp'[)‘fm:!l.'lt Correlation
opportunities Sig. (2-tailed)
9% of F'earson 026 1
i . Correlation
retail/services  gig (2-tailed) 511
Pearson 0.428* 0,334 1
Transit density Carrelation
Sig. (2-tailed) 000 000
Pearson 0727 0.366% 0727 1
Road density Caorrelation
Sig. (2-tailed) .000 .00o 000
% of rental housing Pearson 0317 0.308%* 0.578% 05435 1
units Caorrelation
Sig. (2-tailed) .000 .0oo 000 .000
% of single-family Pearson -0.356%* -0.229%* -0.482% -0.366%* -0.891*=* 1
home Carrelation
Sig. (2-tailed) .000 .0oo 000 .000 .000
Median housing Pearson .004 0237+ 0.080* .009 -0.163% 156 1
value Carrelation
Sig. (2-tailed) 920 .00o 041 821 .000 .000
Median year housing Pearson -0.094* 0377 -0.44q% -0.543** -0.332369759 054 -0.121740843 1
built Carrelation
Sig. (2-tailed) 016 .000 000 .000 .000 A70 .002
Population density Pearson {026 0.352%* 0.690% 0.806% 566 -0.453754306 087 -394 1
Carrelation
Sig. (2-tailed) 508 .00o 2000 .000 .000 .000 027 .00o
% of white population Pearson -0.143 -0.119%* -0.301% -0.390*** -0.466711936 AN .249 258 -0.33446025 1
Caorrelation
Sig. (2-tailed) .000 .00z 000 .000 .000 .000 .000 .0oo .000
Median household  Pearson -0.224% -.047 -0.410%** -0.379%** -.686 .609 679 282 -354 443
income Carrelation
Sig. (2-tailed) 000 235 000 .000 .000 000 .000 .0oo 000 000

Note *: significant at p<0.1 **: significant at p<(B0***: significant at p<0.01

Yellow area: Pearson correlation value >0.7
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have positive associations with the perceived urban index, mediarydmiiltf structures seems
negatively associated with the index. That is, as neighborhood rasfestiuctures, residents

are more likely to classify their neighborhoods as urban areas.

As for the variables regarding the social environments, the pegeenfawhite population is
negatively related to a perceived urban index, whereas mediaehotdisncome is found to be
insignificant in explaining the perceived urban index. This is moisistent with previous
literature’s results and hypothesis that median household income isy@ortant criterion
determining the residents’ perceptions of their neighborhood typese Timelings suggest that
people in Seattle metropolitan area do not connect urban neighderinothh lower median
income households. This implies that income disparity between urbaubuadan areas cannot

be used as an urban index in all metropolitan areas.

In regards to the relative influences among explanatory variabéesambuilt-year of structures,
followed by the percentage of rental housing units, population densitly, employment

opportunities seems more significant than other variables in explaining tleévpdrarban index.
This suggests that people are more affected by variablesysicphand service environments

than variables of social environments, when they classify their neighborhood types

Table 7 Regression model results of perceived urban index

Standardized

Variable Unstandardized Coefficients Coefficients Collinearity Statistics
B Std. Error Beta t sig. Tolerance VIF

(Constant) 22 B9 1708 13.393 000
Employment opportunities 0.022% 005 01475 4332 .000 622 1.608
% of retaillservices 0.002%=* 001 0. 104 3332 001 T3z 1.366
Transit density -.001 001 -052 -1.103 270 316 3166
% of rental housing units 0.003%* 004 0.175%* 3.498 001 286 3.495
Median housing value 4 870 000 0.130% 2525 012 270 3708
Median year housing built -0.011%*= 001 -0.438%* -13.114 .000 639 1.566
Population density 0.00009 3% 000 0147 3323 001 366 2733
% of white population -0.002% 001 -0.062% -1.870 .049 7149 1.391
Median household income -1.38E-06 000 -.066 -.990 323 158 6314

Note Dependent Variable: Urban Index

*: significant at p<0.1 **: significant at p<0.05%*: significant at p<0.01
R Square: 0.547, Adjusted R Square: 0.541

Yellow area: relatively strong variables
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Chapter 5 How Are Household Income and Changes inr&ployment/Urban
Services Opportunities Associated with Urban/Suburbn Residential Location
Choice?

5.1 Descriptive Statistics

Table 8 and Table 9 summarize the descriptive statistics ahtvaels based on differing origins.

A total of 985 households in the Seattle metropolitan areaeleled in the two logistic models.

Of these households, 568 households and 417 households originated in perceivedhdirban a
suburban areas, respectively. Both groups show a tendency to remha sanie perceived
neighborhood type as their previous one; 80 % of households originating inangaasnchoose

to live in urban neighborhoods again, while 77 % of households originatingpurb&n areas
choose to continue living in suburban neighborhoods. The urban-centralization emb\aérthe
population was not found in the Seattle metropolitan area based ort-theyregion flow of the
samples studied; whereas 122 samples of households migrated frontaugdodburban areas, 97
samples of suburbanites migrated from suburban to urban areas, thtisg@sa net-decline in

urban population.

Urban-to-urban movers have slightly higher proportions of low- agh-hhcome households
than urban-to-suburban households. However, urban-to-urban movers magkea groportion
of middle-income households than urban-to-suburban households. As for osiginabanites,
those moving to urban areas have greater and smaller proportions carldwiigh- income
households respectively than those moving to the suburbs. The proportion of imiddhe-
households among suburban-to-urban movers is almost the sameddistitatrban-to-suburban
movers. These finings suggest that a recentralization of inclw®g not occur in the Seattle
metropolitan area and the migration tendency of the poor migredgingban areas still exist
without regard to their origins.

People who migrate to urban areas are older than those who enigratuburban areas,
regardless of their origins. A greater proportion of people nigydd suburban neighborhoods

have children than those migrating to urban neighborhoods, regardlesgin$.ofihere is no
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difference in the average number of workers in a household betweerotlgisated from urban
areas and those originated from the suburbs. However, people migoasnlgurban over urban
areas have a higher average number of workers in their householdd|esgaf their origins.

This suggests a recent migration trend of workers to suburban At vehicle availability,

93 % of households originating from suburbs have more than one vehicleveercdmpared to
83% of those originated from urban areas. In addition, a higher pimpofthouseholds moving
to the suburbs have more vehicle availability than those moving to urlghibadioods despite
previous neighborhood type.

Table 8 shows that people originating in urban areas have a teridemoye to neighborhoods
with more suburban characteristics; shown differences in populatiortydandi transit density
between previous and current neighborhoods support this conclusion. Even pleopieowe
from urban to urban neighborhood tend to move to areas with more suburbaneciséicsc
That is, people originating in urban areas tend to move to less urbaarizas within urban

neighborhoods.

As shown in Table 9, households originating from suburban areaseletbh move to more
urbanized areas, as can be seen in the fourth column of table. Hothessdoes not mean that
there are more suburban-to-urban movers than suburban-to-suburbars.nidespite the
smaller portions of original suburbanites moving to urban areagreatffes between current
urban and previous suburban neighborhoods characteristics are much largbe thdferences
between current and previous suburban neighborhoods.
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Table 8 Independent samples t-test results of urban-to-urban group and urban-to-suburban group

) Total Urban to Urban Urban to Suburban L.
Variable Mean/5s.D. Test statistics
(N=558) (N=246) (N=122)
Individual ase mean 46.75 47.41 44,34 t=2.132**
aze D 1413 1433 1345 535 0,033
— *E
Home ownershi Own home Freq. (%) 389(68.5) 294(65.9) 95(77.9) y2=6.338
Do not own home Freq. (%) 179(31.5) 152(34.1) 27(22.1) Sig.=0.012
Low income Freq. (%) 225(39.68) 179{40.1) 46(37.7) y2=1611
Household income  Middle income(base)  Freq. (%) 234({41.2) 178(39.9) 56(45.9) si 2644?
High income Freq. (%) 109(19.2) 89(20.0) 20(16.4) &=
A - *¥
Household Presence of Children Have children Freq. (%) 172(30.3) 121(27.1) 51(41.8) x2=-0.131
Do not have children  Freq. (%) 396(69.7) 325(72.9) 71(58.2) Sig.=0.044
mean 1.20 1.18 1.30 t=-1.410
MNumber of workers
5.D. 0.80 0.80 0.80 5ig.=0.159
i o One or more per driver Freq. (%) A70(82.7) 358(80.3) 112(91.8) yo=g.927%**
Vehicle availability )
Less than one per drier  Freq. (%) 98(17.3) 23(19.7) 10(8.2) Sig.=0.003
~ ~ - = *EF
Job ol rtunities Mean 0.47 0.30 1.09 t=2.298
S.D. 3.38 3.19 3.93 Sig.=0.022
. . Mean -5.67 -3.27 -14.45 t=4.392%*
% of retail/services
S.D. 25.33 2448 26.52 Sig.=0.000
itd . Mean -9.83 -5.46 -25.83 t=4,625%*=
Transit density
Transit densi s.D. 56.30 53.47 37.82 5ig.=0.000
. . Mean -5.65 -2.57 -16.92 t=5, 340%*=*
% of rental housing units <. 26.93 26.17 26.80 5ig,=0.000
Differences in M 13065.11 12586.17 13353.70 t=0.034
neighborhood Median housing value ean - : - : - : —
_— S.D. 105794.40 108309.77 96458.32 Sig.=0.973
Characteristics M 2.97 0.62 11.55 t=7.619%**
. . ean . . .55 t=7.
Median bullt-year of structure -
Median built-year of structure D, 1472 1364 15.37 5ig.0.000
ation d . Mean -1571.40 -1092.30 -3322.87 t=p 722%**
Population density .
Population densi s.D. 8064.24 830081 628472 Sig.=0.007
. . Mean 0.08 -0.37 1.70 t=-1.106
% of white population <D 1752 1710 1865 5ig.=0.247
hold i Mean 1463.15 -232.88 T.G6 t=q,237%*=*
Household Income s.D. 1851166 182 178 Sig.=0.000

Note *: significant at p<0.1 **: significant at p<(B0***: significant at p<0.01

2 or t-test statistic values that indicate statigtgignificance at the 0.1 level are highlighted.
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Table 9 Independent samples t-test results of suburban-to-urban group and suburban-to-suburban group

. Total Suburban to urban Suburban to suburban L.
Variable Mean/s.D. Test statistics
(N=417) (N=320)
- mean 47.51 52.02 46.14 t=3.839%**
Individual age A
5.D. 13.44 14.25 12,90 51g.=0.000
= FEE
Home ownershi Own home Freq. (%) 314(75.3) 58(59.8) 256(80.0) %2=16.340
Do not own home Freq. (%) 103(24.7) 39(40.2) 64(20.0) Sig.=0.000
Low income Freq. (%) 138(33.1) 45(46.4) 93(29.1) 12-10.120°°*
Household income Middle income(base) Freg. (%) 185(44.4) 35(36.1) 150(46.9) sig ;0006
High income Freg. (%) 94(22.5) 17(17.5) 77(24.1) o
Household . H hild Freq. (% 151(36.2. 16(16.5 135(42.2 2=01.272%**
Presence of Children o0 o oo 5 req. (%) { ! ( ! ( ! X |
Do not have children  Freq. (%) 266(63.8) 81(83.5) 185(57.8) Sig.=0.000
mean 1.20 0.94 1.28 t=-4.166%**
Number of workers
5.D. 0.76 0.70 0.76 5ig.=0.000
i 2=0.327
Vehicle avallability One or more per driver Freg. (%) 388(93.0) 89(91.8) 299(93.4) ){
Less than one perdrier Freg. (%) 29(7.0) 5(8.2) 21(6.6) Sig.=0.568
. Mean 0.29 1.61 -0.11 1=3.580%**
Job opportunities
5.D. 2.84 4.64 1.82 5ig.=0.001
. ) Mean -0.35 8.14 -2.93 1=4.397%%*
% of retail/services
5.D. 22,20 21.32 21.84 Sig.=0.000
. . Mean 4.93 29.31 -2.46 1=5.278%%*
Transit density
5.D. 36.08 58.13 21.09 5ig.=0.000
. . M 2.06 16.67 -2.38 t=6.899%**
% of rental housing units ean B
Differences in S.D. 25.12 25.54 23.28 Sig.=0.000
i M -7298.82 -2648.94 -8708.32 t=0.458
neighborhood Median housing value ean -
Characteristics s.D. 93821.24 121730.04 83732.07 5ig.=0.647
=4 - I *EE
Median built-year of structure Mean 019 7.8 205 15755
5.D. 13.18 15.16 11.65 5ig.=0.000
. . Mean 223.28 2714.51 -531.84 1=4.858%**
Population density .
5.D. 4109.92 6413.69 2681.27 Sig.=0.000
- = *EF
% of white ulation Mean 0.66 5.14 242 1=-4.016°
5.D. 13.24 17.51 11.08 Sig.=0.000
. . Mean -3020.67 -11640.00 -407.92 t=-5.291*%**
Median Househeld income .
5.D. 18900.19 20250.00 1.77 Sig.=0.000

Note *: significant at p<0.1 **: significant at p<(B0***: significant at p<0.01

2 or t-test statistic values that indicate statigtgignificance at the 0.1 level are highlighted.
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5.2Final models and Results

This study tests two sets of binary logistic regression mageexamine the effects of both
household income and differences in previous and current neighborhood cistiesten the
log odds of choosing urban areas over suburban areas when controllingefosamtio-economic
characteristics. While the first logistic model is basachouseholds originating from perceived
urban areas, the second one is for households originating from persalwatban areas. The
outcomes of the binary logistic analyses are reported in Tabl€ht0results of the models are
displayed as logit coefficients and standardized logit aoeffts. For instance, the standardized
coefficient on vehicle availability in the first model is -0.202 atatistically significant. This
can be interpreted as the log odds of moving from urban to urbanoaerasrban to suburban
areas decrease by 0.202 in standard deviation, per one standarcdleu@ease in vehicle

availability.

Overall, the relationships between individual/household charactermtidsthe log odds of
moving within/between urban and suburban areas become modest, aftetliognfior other

independent variables.

Age and squared age are found to be insignificant regardless afspngiich shows that age
does not have a linear or non-linear association with urban/suburldented location choice.
Home ownership and the number of workers per household also do not show raingasig
associations with urban/suburban residential location choice, which icomsistent with
previous studies. The presence of children in households has signiecmtive relations with
the log odds of moving to suburban areas when households originated franateas. In other
words, households who originate in urban areas and have children are kalyréolimove to
suburban rather than urban neighborhoods. Households with more than one vellidiepare
also more likely to move from urban to suburban areas rather than urban to urbahlanezver,
variables of children and vehicle availability are not related ntman/suburban residential

location choice among households originating in suburban areas.

When the middle income group is a reference group, high incomeisepesitively associated
with the log odds of choosing urban over suburban areas. This showsdleedg of high-

income households originating in urban areas to move within urban \eheses compared to
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middle-income households. Meanwhile, a dummy variable of low incomeusdfto be

insignificant in explaining the urban/suburban location choice regardlesgimisori

Turning to differences in neighborhood characteristics between opgevand current
neighborhoods, coefficients on jobs and retail/services opportunitiegagistically significant
and positive, regardless of origins, among urban services varidlibese findings suggest that
increases in job and retail/services opportunities of a curregtibwrhood relative to a previous
neighborhood are positively related to the in-migration tendency @nusbeas regardless of
origins. The coefficients on the availability of rental housing uaits significant and positive
only among households originating in urban areas. In other words, then redy people
migrate within urban areas is related to rental housing opportunifi@vever, transit density

does not play any role in urban/suburban residential location choice.

Among physical attribute variables, median built-year of stinest in the neighborhood is the
strongest explanatory variable in both sets of models; as themnledilt-year of structures in
current neighborhoods relative to previous neighborhood increases, the logfaddsing to

suburban over urban areas increase, regardless of origins. Thissithgit people’s migratory
tendency towards the suburbs is highly and negatively assowidtedthcreases in the median
built-year of structures, in other words, newer structures. Meanwhddian housing value and
population density variables are positively correlated to the log ddaewing to urban areas

only among those originating in the suburbs.

As for the variables regarding social environments, racial comoss the only variable found
to be significant. The higher the percentage of the white populatithe iourrent neighborhood
over the previous neighborhood the lower log odds of moving from suburban to tebarthean

suburban to suburban areas. Median household income does not show anyrdigsiiceiation

with urban/suburban residential location choice. This indicateshbdtight-from-blight theory

recently lost much their explanatory power of urban/suburban residdation choice in the
Seattle metropolitan area.

In regards to the relative influences among explanatory variabeégian built-year of structures

is the strongest variable in both of the two logistic modelso&sd earlier. The percentage of
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rental housing units and job opportunities each have the second strongasaixplpower for

the first and second sets of urban/suburban residential location models regpective

Table 10 Estimated coefficients of binomial logistic regression models for urban/suburban residential location choice

Origin: urban Origin: suburban

Variable Coeff. Std.Coeff. S.E. Exp(B) Coeff. Std.Coeff. S.E. Exp(B)
age 0.053 0.331 0.058 1.055 0.096 0.472 0.070 1.101
age square -3.40E-04 -0.228 0.001 1.000 -0.001 -0.377  0.001 0.999
Home ownership -0.289 -0.059 0.310 0.749 -0.435 -0.069  0.377 0.648
Low income 0.026 0.005 0.368 1.026 -0.381 -0.050 0.442 0.683
High income 0.517* 0.106* 0.286 1.677 -0.216 -0.038 0.368 0.806
Children -0.523*  -0.106* 0.280 0.592 -0.602 -0.106  0.381 0.548
Number of workers 0.116 0.041 0.190 1.123 -0.397 -0.110 0.253 0.672
Vehicle availability -1.218%** _0.202%** 0.401 0.296 -0.249 -0.023  0.554 0.780
lob opportunities 0.075%* 0.112*%* 0.045 1.078 0.287*** 0.298%** (0.090 1.333
% of retail/services 0.013**  0.140%* 0.005 1.013 0.015%* 0.122** 0.007 1.015
Transit density -0.005 -0.110 0.003 0.995 0.003 0.037 0.009 1.003
% of rental housing units 0.025%** (.298*** 0.009 1.025 0.004 0.040  0.013 1.004
Median housing value -0.0000003 -0.013 0.000 0.999 5.649E-06* 0.194*  0.000 1.000

Median built-year
Y -0.066*** _0.429*** 0.010 0.936 -0.055%** _0,265*** 0.014 0.947
of structures

Population density -0.00001 -0.042 0.000 1.000  0.00014** 0.209** 0.000 1.000

% of white population -0.008 -0.063 0.008 0.992 -0.047%** -0,228***  0.015 0.954
Median household income  -5.9863E-06 -0.049 0.000 1.000  -3.664E-06 -0.025  0.000 1.000
Constant 1.483 1.477 4.405 -3.147* 1.892 0.043

Note *: significant at p<0.1 **: significant at p<(B0***: significant at p<0.01
Number of obs= 568 {}, 417 (29

Pseudo & 0.220 (#), 0.333 (29

Dependent variable : Urban :1 , Suburban %) 219

Yellow area: relatively strong variables
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5.3 Discussion

This study of the Seattle metropolitan area does not support pahlegis that household
income level has a negative impact on urban versus suburban choiceh@wgim descriptive
statistics accord with this hypothesis. Descriptive stesisthow that the suburban-to-urban
group has a higher proportion of low-income households as compared to thbasiodr
suburban group. Moreover, a higher proportion of high-income households is fowmd) am
suburban-to-suburban mover compared to suburban-to-urban movers. Howevesuliseofe
binomial logistic analyses indicate that these impacts of incesmi@bles on urban/suburban

residential location choice become insignificant when controlling fegrahdependent variables.

Meanwhile, while lower income status is not related to urban/suburésidential location
choice regardless of origin, higher income households are more likehobse urban-to-urban
moves over urban-to-suburban, when compared to middle-income householdss, Tigh-
income households who prefer an urban-lifestyle tend to maintarrésalential neighborhood
type as urban compared to middle-income households, when controllingpdowatiables. This
finding implies that most high-income households living in urban aeasiot moving from
suburbs, but moving from urban areas, which does not support the urbanzsiunatrend of

income.

As for the hypothesis that predicted the associations of emplaty and urban services
opportunities with urban/suburban residential location choice, this shalys similar results to
those expected (Shiki, 2008). Better employment and retail/serop@ortunities are positively
associated with log odds of moving to urban versus suburban agasiless of origins.
However, the positive relationship of rental housing opportunities witlothedds of moving to
urban areas is only significant among those originating in urbas arehtransit density is not
significantly related to urban/suburban residential location ch¥weereas Shiki (2008) found
that all variables related to employment opportunities and urbancegrwere found to be
significant, my results are little different, as logistiodels are divided into two sets based on
the origins of the households. These results provide the rationale th@egp@ncouraging
employment and retail/services opportunities should be targeted at arbas in order to

promote urban revitalization.

40



Consistent with the results of previous research (Bayoh et al., 26363tudy does support one
of the hypotheses; that the effects of individual and household ar@gtcs on urban/suburban
residential location choices become modest when controlling fghln@ihood characteristics
and dividing the urban/suburban residential location choice models based oouprevi
neighborhood type. Except for the high income variable as discussed ablyvieyo variables,
children and vehicle availability, have significant associatisit choosing suburban over
urban areas among those moving from urban areas. The weaker aflolehousehold and
individual characteristics relative to neighborhood characteristiggests that people, regardless
of their socio-economic status, might have similar reasonshfuwsing urban or suburban areas

in associations with neighborhood characteristics.

In addition, the reason why associations of variables with urban/subrebalential location
choice differ depending on origins is because origins may ctef@useholds’ previous
considerations when choosing their original option and desired environnobatacteristics.
For instance, vehicle availability is only statistically sfgraint among original urban households,
as those who previously lived in urban areas most likely consideredlevediailability
important in their original locational choice as compared to théseaosiginally chose suburban

areas.
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Chapter 6 Conclusion

The present study consists of two research models. The fssarolh model explores the
neighborhood characteristics that affect the perceived urban indesder to understand the
mechanism underlying urban/suburban residential location choicesetbad research model
investigates the effects of not only household income, but also theeddés in employment
and urban service opportunities between previous and current neighborhoods csuhuvbah

residential location choices.

The first research model finds that people perceive theihbergood types based on physical
attribute factors, variables regarding employment and urban s@pportunities, as well as one
variable of social environment —the percentage of white populationafidlgsis results show
that people’s perception of urban and suburban neighborhoods is more ladtadted by
variables of physical attributes and job/urban service opportuniaéiserr than social
environment variables, as neighborhood median household income appears tonfecamgig

a perceived urban index model in the Seattle metropolitan area.

As for the second research model, descriptive statistics ¢gmatioin type show that there are still
more people who choose an urban-to-suburban move than a suburban-to-urbam exbdigion,
suburban-to-urban movers have a higher proportion of low-income housdtaidsuburban-to-
suburban movers, whereas the former group has a lower proportion of high-income households

To find an effect of household income on urban/suburban residential lockimoe after
controlling for other explanatory variables, two sets of logistidets are designed. As a result
of binomial logistic analyses, it is found that high-income househoigmating in urban areas
are more likely to move within urban areas compared to middle- mdwuseholds, which is
different from what is expected based on descriptive statiskicsvever, unlike the findings in
descriptive statistics, low-income status does not appear t@ ptag when controlling for other

variables.

With regard to variables regarding differences between previmuswarent neighborhoods, this
study provides evidence that higher levels of employment anifs@taces opportunities are

positively associated with urban over suburban choices, regardlessgof. drhere is a
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significant positive association between the availability erfital housings and urban over
suburban choices, among households originating in urban areas. Motieeveedian built-year

of structures is found to be positively and strongly related to suburban over urbaschoic
This study has several limitations.

Firstly, it is possible that samples used in the analysebiased, as many households did not
provide information on their previous neighborhood type. Those respondents, voluntaios
approximately 40 % of households who migrated within recent 10 yeargnatted from the
urban/suburban residential location choice model because of missingpatifor on previous

residence.

Secondly, 2006 PSRC Activity Survey data does not contain informationcefettanicity at a
household level, which may play a crucial role in urban/suburban residecttion choice. In
addition, the present study does not include some neighborhood charestergdtiding crime
rate, quality of schools, and taxes in the urban/suburban residendi@iomodel. Despite their
significance found in previous studies, these variables are onmitted present study because of
a lack of data. Future research should thus integrate these \arrdbléheir research models in
order to investigate a more accurate association of eaclbleanwdh urban/suburban residential

location choice.

Despite these limitations, the present study provides sewagpcations for future research and

policy development in the field of urban planning.

The first research model of the present study develops a fratdhat integrates diverse
criteria of urban-suburban classifications and compares theveel@pacts of these criteria on a
perceived urban index, which will be useful for future studies on theedubfhat is, this

practical classification model of urban and suburban areas, which sinbarszed areas based
on diverse criteria, can be utilized in developing policies aselreh questions to control urban

sprawl and promote urban revitalization.

In addition, the results of this study demonstrate that over the pardyd (1996-2006) and in
the Seattle metropolitan area, the recentralized trends of popuéatd income, as well as the
negative effect of household income on urban versus suburban choice do not biesth@/
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migration trend of high- and middle- income households to suburbs ernazation trend of

those households occurs in other metropolitan areas, there iVitllence that any of these
trends are occurring in Seattle metropolitan area. Therefdvan yplanners and policy makers
should not assume that all metropolitan areas are created eguéltizat each urban area must

be given its own context when making policies related to urban revitalization.

Furthermore, the outcomes regarding the statistical signifcah neighborhood characteristic
variables in the urban/suburban residential location choice modelssusgyeeral policies and
programs that aim to revitalize urban areas by bringing peopletbairban areas. The positive
associations of the job and retail/services opportunities with ategrtoward-urban areas
regardless of origin, suggest that policies or programs thaedgam®s and increase diversity in
retail/service land uses in urban areas will help not onlyrretasting urban residents, but also
bring more people into urban areas. Furthermore, based on the findings retatedetationship
between the median built-year of structures and urban/suburban riedidecation choice,
governments should provide new housing or allow more renovation of existigjuss in
urban areas. This will keep both urban and suburban inhabitants fromtinggto suburban

areas for better housing conditions.
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Appendix: GIS Maps of Neighborhood Characteristics
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