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A Methodology for the Disaggregate,
Multidimensional Measurement of Residential
Neighbourhood Type

Michael N. Bagley, Patricia L. Mokhtarian and Ryuichi Kitamura

[Faper first recerved, July 2000, m final form, June 2001]

Summary. Binary designation of a residential neighbourhood as either traditional or suburban
is a distortion of reality, since a location may have some characteristics of both types and since
residents in different parts of the neighbourhcod may perceive its character differently. This
paper presents and applies a methodology for assessing meighbourhood type that results in a
measure that is continuous rather than binary, disaggregate rather than aggregate, and poten-
tially multidimensional. Specifically, 18 variables identified by the literature as distinguishing
traditional and suburban locations are measured for 852 residemts of 5§ San Francisco area
neighbourhoods. These data are factor-analysed to develop scales on which each individual has
a person-specific score. Although we expected a single ‘traditionalness’ dimension to result,
instead we found two factors: traditicnal and suburban. Study neighbourhoods could and did
score highly on both dimensions, and considerable individual variation within neighbourheod
was observed. By more accurately capturing the complexity in classifying a neighbourhood and
the heterogeneity of individual perception within a neighbourheod, use of this methodology to
measure neighbourhood type is expected to improve models involving residential location as an
endogenous or exogenous variable.

1. Introduction

The need to identify residential neighbour-
hood types arises 1n at least two mam con-
texts. In residential choice or location
studies, the residential neighbourhood is the
dependent variable. In a number of transport
studies, neighbourhood 1s an explanatory
variable, with different types of neighbour-
hood demonstrated to be assocrtated with
different travel patterns. Many approaches
to characterising neighbourhoods have ap-

peared in the residential choice and transport
Iiteratures. In some cases (for example, Lans-
ing and Marans, 1969; Lu, 1998), neighbour-
hood boundaries were not defined at all;
‘neighbourhood’ took on individual mean-
ings for each respondent. At the opposite
extreme, neighbourhood boundaries have
sometimes been chosen to comncide with cen-
sus tracts or zip code areas (for example,
Boarnet and Sarmiento, 1998, Cervero and
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Kockelman, 1997; Heikkila er al., 1989;
Horowitz, 1995; Waddell, 1993; Weisbrod et
al., 1980)

It can be argued that characterising neigh-
bourhoods 1n generic terms would yield re-
sulis that are more likely to be transferable to
other contexts, compared to defining them in
terms of thewr umque census tract desig-
nation. Hence, other studies have defined
neighbourhoods m terms of various charac-
tenstics rather than as a geographical loca-
tion per se. Among these studies, some
researchers have viewed proximuty to the
urban city centre as paramount, defimng
nerghbourhoods with terms such as urban
(located 1 or close to the central business
district area) and suburban (see, for example,
Aldana er al., 1973; Boehm and Ihianfeld,
1991; Kain and Qugley, 1970; and Preve-
doures, 1992).

Other researchers have focused more on
the internal characteristics of the neighbour-
hoods themselves, rather than on their loca-
tion within the region. In those studies,
‘suburban’ refers more to a particular mix of
mirmsic traits than to the distance from the
central busmess district, and the opposite
extreme 1s generally labelled ‘traditional’,
‘neo-traditional’, ‘new urban’ or simply ‘ur-
ban’. As discussed further in section 2.2,
traditional neighbourhoods (see, for example,
Calthorpe and Richmond, 1992; Fulton,
1996) are characterised by higher demsities,
mixed land uses, a grid street pattern and
support for non-automobile modes such as
transit, wallking and cycling. Suburban peigh-
bousrhoods are characterised by segregated
land uses, curvilinear streets with cul-de-sacs
and an automobile orientation.

Although many neighbourhood traits other
than ‘suburbanness’ have been the subject of
study (74 such traits were used to define
Jacksonville, Flonda, in a study by Sawicki
and Flynn, 1996), the suburban—traditional
dichotomy has been particularly promuinent in
the transport literature, in whuch the travel
patterns of residents of each kind of neigh-
bourhood are contrasted. In light of a2 number
of studies demonstrating that traditional de-
velopments are associated with fewer ve-
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hicle-irips and less distance travelled (for
example, Ewing et al , 1994, Frank and Pivo,
1994, Friedman et al., 1994, Rutherford er
al., 1996; Kitamura er al., 1997), the notion
of employing land-use policy as a tool to
reduce vehicular travel confinues tc be a
popular one. For example, the US Environ-
mental Protection Agency has developed
guidelines for allowing air quality mmprove-
ment credit for developments considered to
exhibit traditional characteristics (see, for ex-
ample, Jack Faucett Associates and Sierra
Research, 1999; US EPA, 2001)

Obviously, a central element of this ap-
proach, both in research on the subject and in
practical policy-malkang, 1s the classification
of a particular netghbourhood as traditional
or suburban. There are several problems
with this dichotomous approach to classify-
ing neighbourhoods First, traditionalness—
suburbanness 18 not an either—or condition;
rather, 1t 1s a continuum along which 1t 1s
possible to fall. Further, 1t 1s not a monolithic
construct; rather, neighbourhood type desig-
nation 18 a composite of a number of traits
and 1t is possible for a neaghbourhood to look
more tradibonal on some traits and more
suburban on others. Thus, neighbourhood
type may mvolve muitiple dimensions rather
than 2 single conttnuum A number of em-
pmncal studies (for example, Ewing er al,
1994; Handy, 1993, 1996) mmphactly ac-
knowledge this diversity of land-use patterns
through separately analysing more than two
specific neighbourhoods, but do not quantify
it. Finally, within the same area identifiable
as a neirghbourhood, characteristics will vary
such that some residents may experience (or
perceive) a more traditional neighbourhood,
while others will find 1t more suburban. As
neighbourhoods should be defined n terms
of what they mean for residents (Handy,
2002), a disaggregate measure 1S more appro-
prniate for capturing the vanations 1 ndivid-
uals’ perceptions of where they live.

For all of these reasoms, restricting the
designation of an entire meighbourhood to
one of two discrete types either results m
discarding comsiderable datz (for ‘hybnd’
neighbourhoods) or distorting the subsequent
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analysis (through musclassification) Thus,
for example, a person living in a high-
density, transit-served corner of a census
tract that otherwise appears to be a suburb
(and 1s categorised as one by a researcher)
may bias travel demand model results by
increasing the average number of transit trips
taken by a ‘suburban’ respondent.

In response to these problems, this paper
presents and applies a factor-analysis-based
approach for assessing neighbourhood type
This methodology yields a measure that 1§
continuous rather than binary, disaggregate
rather than aggregate, and multidimensional
if appropriate (as was the case m our empirni-
cal apphcation). By more accurately captur-
ing the complexity m classifymg a
neighbourhood, and the heterogeneity of in-
drvidual perception within neighbourhood,
use of tlus methodology to measure neigh-
bourhood type is expected to improve mod-
els mvolving residential location as an
endogenous or exogenous variable.

The orgamisation of thus paper 1s as fol-
lows* the next section describes the empirical
context and some key characteristics of the
sample. Section 3 presents the factor analysis
approach and results, mcluding a comparnison
of the one-dimensional aggregate and disag-
gregate solutions to the two-dimensional dis-
aggregate solution. Section 4 summarises
and discusses the results.

2. Empirical Setting and Data Available
2.1 Emprical Context

The data used for this study were onginally
collected for a land use-trave! behaviour
project sponsored by the California Air Re-
sources Board m 1992. Micro-scale data on
land use, the roadway network and public
transit were obtained from site surveys of
five San Francisco Bay Area neighbourhoods
(selected sections of approximately 1 square
nule withm the cities or areas of Concord,
Pleasant Hill, North San Francisco, South
San Francisco and San Jose). In addition,
demographic, socioeconomic, attitudinal,
lifestyle and travel-related data were col-

691

lected through mail-out surveys and travel
diartes completed by residents in the same
neighbourhoods The mam objective of the
oniginal study was to examiune the impacts of
neighbourhood type (i.e. land use) and ndi-
vidual attitudes on travel behaviour (Kita-
mura et al., 1997). Thus, the neighbourhoods
were selected to represent a range of values
on key charactenistics of land-use type, m-
cluding publc transit accessibility, land-use
mix, residential density and employment
mix.

About 18 per cent of those mnittally con-
tacted (randomly selected from address lists
covenng the study neighbourhoods) agreed
to participate and 60 per cent of those com-
pleted all 3 surveys mvolved. From the 963
households completing any of the surveys,
852 individuals from different households,
having relatively complete information on
the key vanables used here, were selected for
this study.

Smce demographic composition is not a
central focus of this analysis, a detarled tabu-
lation of the sample characterstics 1s omutted
for brevity (but 1s available m Bagley. 1999)
Respondents tended to be professional, well-
educated, with moderate incomes The aver-
age age was 50, the average household size
was 2.3 people. Respondents were long-time
residents of the Bay Area—29 years on aver-
age. Each dnver typically had a vehicle
available and the average one-way commute
distance was 12 pules. The average 4.2 per-
son-trips per day is consistent with travel
diary results from other studies such as the
1995 Nauonwide Personal Transportation
Study (FHWA, 1997).

2.2 Vaniables Associated with Neighbour-
hood Type

A respondent m this study lives 1 one of five
neighbourhoods, each of which could be con-
sidered an indicator of residential choice.
However, to develop residential choice mod-
els that are robust and transferable, the gen-
eric charactenistics of a neighbourhood are of
greater interest than a specific geographical
location 1tself. In view of its potential m-
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portance for travel behaviour, the concept of
‘traditionalness’ 1s the key charactenistic cho-
sen for this study (although m different con-
texts, many other traits such as aesthetic
appeal could be relevant).

A review of the hiterature on land use and
travel (see, for example, Cervero and
Radisch, 1996; Southworth, 1997; and Tong
and Wong, 1997) identifies many character-
1stics distinguishing traditional from subur-
ban neighbourhoods. Friedman et al. (1994,
p. 64) categorised 550 San Francisco Bay
Area communities geographically defined by
census tracts as suburban if they: “fwere]
developed since the early 1950s with segre-
gated land uses”, “[had] a well-defined hier-
archy of roads”, “concentrate[d] site access
at a few key pomts” and “[had] relatively
Iittle transit service”. The authors estabhished
the following cniteria for commumities to be
characterised as traditional: “were mostly de-
veloped before Worid War II’, “had a
mixed-use downtown commercial district
with significant on-street curbside parking”
and “had an mterconnecting street grid and
residential neighbourhoods in close proxim-
ity to nonresidential land uses” (p 64).

Cervero and Kockelman (1997). 1n a study
of how the bu:ilt environment mmpacts travel
demand, considered a large number of neigh-
bourhood vanables, mcludimg pedestrnan-
related factors such as sidewalk and bike
path supply, automobile-related factors such
as amount of parking and average artenal
speed linuts and density-related factors sach
as nearness to stores and number of jobs per
acre Ryan and McNally (1995) presented
design concepts for neotraditional neighbour-
hoods (i e. areas similar to traditional neigh-
bourhoods but built at a later time-period)
and noted that the mamn design goal of
‘neotradiionalists’ was to implement neigh-
bourhood design characteristics that would
create a “ccherent neighbourhood umnit” that,
while sti}l useable by car, would “de-empha-
sise and discourage its use” (p. 93). Design
characteristics viewed as supporting this goal
included mterconnected street networks, cen-
tralised retail and office space, and pedestrian
and bicycle pathways.

MICHAEL N. BAGLEY ET AL.

Measures on 18 of these characteristics
were available 1 our data-set: 15 at disaggre-
gate levels, obtained from the questionnaires
(for example, percerved pleasantness of
walking and cycling in the neighbourhood,
parking availability, distance to nearest pub-
lic transit and grocery store, presence of
sidewalks} and 3 only at aggregate (neigh-
bourhood-wide) levels, obtained from the
site surveys {average speed limit, indicator of
gnid street system and mdicator of population
density). The average value by neighbour-
hood for each of these characteristics 1s
shown 1n Table 1.

The variables shown in Table 1 relate to
various aspects of traditionalness or subur-
banness. For example, ‘number of parking
spaces available for household use’ is a
proxy for residential density and/or house-
hold dependence on personal vehicles. A
high mean value for this trait would tend to
be associated with a suburban residential lo-
cation. Conversely, a high mean value on
‘good local public transit i your neighbour-
hood” would be more indicauve of a tra-
ditional neighbourhocod. Both of these
examples support the prior field-visit con-
clusions that the North San Francisco
neighbourhood 15 a2 good example of a tra-
ditional location (note the low mean value
for parking, 143, and the high mean
value for transit, 0.98) and that the San Jose
neighbourhood 1s a good example of a subur-
ban location (with a high mean value for
parking, 4.02, and a low mean value for
transit, 0.72).

In some cases, neighbourhoods have high
values on some characteristics that are rep-
resentative of tradiuonal locations and also
have hugh values on other, typically subur-
ban, characteristics. For example, Pleasant
H:ll has a lugh mean value for the traditional
charactenistic ‘good local public tramsit in
your neighbourhood’ and a high value for the
suburban characteristics ‘distance in miles to
nearest park’ and ‘grocery store’. This 1s an
mdication that neighbourhoods can have both
traditional and suburban charactenstics, and
lends support to the contention that a con-
tinuous measure of location type i1s more
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appropriate for modelling than the common
binary measures.

3. Factor Analysis Approach

Factor analysis, or prncipal component
analysis (Rummel, 1970), 1s a method for
extracting a smaller number of essentially
independent dimensions from a larger num-
ber of correlated variables. This approach has
previously been used to develop residential
location characteristics. Cervero and Kockel-
man (1997), for example, identified two
dimensions that defined their study neigh-
bourhoods ‘walking quality’ (a factor based
on attributes such as sidewatk availabiiity
and block length) and ‘intensity’ (a factor
based on attnbutes such as population den-
sity and retal store availability). To er al
(1983) used principal components analysis to
define a housmng quantity variable. The cur-
rent study, however, is distinctive i 1ts use
of such factors as endogenous measures of
residential Jocation type, to be embedded in a
structural equations model expressing inter-
relatonships between travel behaviour and
land-use patterns (Bagley and Mokhtarian,
forthcoming).

To develop those measures, we apphed
factor analysis to the 18 vanables shown
Table 1. Vanous factor structures were hy-
pothesised @ priori. One hypothesis was that
a smgle dimension of traditionalness would
emerge, with the factor analysis essentially
providing the ‘optimal’ weights for combin-
ing the 18 vanables mto a single composite
mdex. Another hypothesis was that 3 dimen-
sions might emerge, along the lines of den-
sity, accessibility and pedestrian-friendliness.
Mulaple factor analyses were performed to
deternune what structures were most appro-
priate

For purposes of comparison, factor analy-
ses were conducted on both disaggregate and
aggregate (neighbourhood-level) data. In
Table 1, the first three characteristics—speed
hmit of road, grid-like street configuration
and population density—are aggregate val-
ues 1 that they are not differentiated by
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respondent. Though 1t 1s acknowledged that
the values for these charactenistics could dif-
fer across participants in the same neighbour-
hood. disaggregate data were not available,
and, consequently, in the disaggregate data-
base, the mean value for each neighbourhood
was assigned to each respondent in the corre-
sponding neighbourhood The remaimung 15
charactenstics, on the other hand, vary across
respondents. For those variables, in the ag-
gregate database, the mean value across all
respondents 1n a given neighbourhood was
assigned to that neighbourhood

Thus, separate data-sets with aggregate
and disaggregate values for the 18 character-
istics were constructed The aggregate ap-
proach 1s of interest because so many
residential location studies characterise loca-
tion at an aggregate level, typically 1n terms
of zonal averages. However, the aggregate
analysis has at least two weaknesses First,
reducing individuals’ responses to neigh-
bourhood averages leaves a database that has
only 5 cases (each neighbourhood bemng a
case or sample pomt) Secondly. as has been
discussed previously and as the standard de-
viations of Table 1 confirm, most of the 15
disaggregate characteristics vary within each
neighbourhood and using an aggregate mea-
sure may seriously misrepresent certain re-
spondents. Both of these weaknesses are
addressed by the disaggregate analysis.

Analyses extracting three, two and one
factors, respectively, were performed using
SPSS 8 0 on the disaggregate (N = 852) data-
set and a one-factor extraction was com-
pleted on the aggregate (N = 5) data-set (with
so few cases, extracting more than one di-
mension was not appropriate) Several ex-
traction (principal components and principal
axis factoring) and rotation (varmmax and
oblique) methods were conducted 1n the fac-
tor analysis. Results were consistent among
all combinations of methods, but the out-
comes reported below are based on principal
components extraction and (for the two-
factor disaggregate analysis) obhque ro-
tation, since this combmation explained the
most variation in the data and was the most
interpretable.



MICHAEL N BAGLEY ET AL

694

0=0u ‘] =sof

(8v 0) (6 0) v o) (€0 87 0) (1) pooymoqydrou
90 650 €0 Y20 SE'0 I‘d Mmok ur uonsa3uod syjen Jo swojqorg
0= 0U ‘] =54
(6T 0) €r ) Zg0) T o s 0) (S) awoy
160 9L 0 680 LLO 8V 0 ‘g InoA Jresu soeds Sunyred ydnoug
0 = OU ‘| =83k
Sro (82 0) e (741)] F10) (1) pooymoqySrou
L0 160 98'0 ¥6 0 860 1‘d o4 ur yisuen arqad jesof poon
0 =0U ‘] =sof
(Le o (ZAD)) (67 0) s 0 (8 0) (1) pooymoqy3rau
¥80 ¥60 060 6% 0 £90 1‘gq ok ur yueseoyd st Surpod)
0 =0u‘] =80k
(€0 (sco) (62 0) (1)) (Le o) (1) Burddol/Bunyrem
$60 98'0 160 060 ¥80 I‘d Joj yreseayd pooymoqydrou ur syong
(Lr o) (050 (L1 o) (sz0) (050 0=0u ‘| =saf
L60 $$'0 L60 €60 Ly o I | (S) pred yoeq v oregy
(8 6L8) (¥ 809) (L Tsy) W ve®) (9 508)
T 1891 9 8b€1 S IS8T 6 LEST 999¢}1 ID (S) 1095 arenbs wr swoy Jo ezig
©omw ©00) ()] ©00) 000 0 = mo[ ‘] = Y3y
0 i 0 I I v ‘d (1) £wsuop uonendog
()] ()] 00 0) o0 ©o 0 0 = MO} ‘G = wnipow ‘| =ydny
SO 0 SO 0 1 VA (1) vonemIRucd 1951s SNI[-PHL)
00 0) ©00) 00 0) 000 000
(4% 78'se y$'ST 1€ 62 61 ST A (S) peox yo yuxy paadg
@TLI=N) (Z6Y =N) (91 =N) (891 =N) (S51=N) Ldh ONSURIORIRYD
s Hd NOD 4SS ASN e

(poonogy3iot UIYIIM HONBIASD pIEpuR]s)
OSLIGJOBIRYD JO OnjEA UBSIN

(258 = N) 2d&y pooymoqyBiou amseawy 0} pasn SONSUSIORIRY) °f J[QH],



695

MEASUREMENT OF RESIDENTIAL NEIGHBOURHOOD TYPE

(sosuodsas TenprAIpul uo poseq saBeroae ‘) seomos aedarddesip pue (Jjoym € se pooyinogySiou
Yora 60 paseq sadeiose ‘y) edardse ylog woly usye) a1e ‘(g) Areniq Jo (D) SnonuMuOd K[2ANOAJIe Joie SWIaq ‘BIRp SNSUORIRYD NI,
UOTIRIO] (§) UBqINgns © Ury) ONSLGIOLIEYD SHJ) I0J ANfes eall JYS1 € 9Ary 03 pasisayiod£y ST UGHRIO[ [BUORIPRI) B 1Ry} sapeotpur (1),

(Ts0)

azp
S
(s50)
780
(6L0)
90'1
¢
£8°7

(2N
86'0

6z O
160

(321))
9L0
s )
SEQ

G 10)]
0L0
(Lso
L0
(Lso
LLO
(800
90 ¥

€z 0
S60

(iv 0
6L0

(6¥ 0)
090
(€2 0)
$20

(LLO)

6L
Iso
WL o)
Lro
05 0)
(N A0)
@01
£ 1

810
L60

9y 0)
1£0

00 0)
601

@50
¥ o

‘D
1D
D
10

I'd
1D

() punox3iefd

10 Yred 1507800 0} ST UK SOUBISICY
(g) uoneys

sed }50180U 03 STV Ui IDUBISI(CY

(8) 1018
£330013 ysareaU O} SOfFN WY QOURISI(]

(S) osn pjoyasnoy 1o0j

9jqepreae saceds Sunyred Jo Jaquinpn
0=0Uu ‘] =$3k

(1) pooynoqysiou

MoK OY WSIISATOD ST Jisuen) 51jgng
0=0U ‘] =sak

(1) pooymnoqydisu

o4 ut a1e syjed opig

0 =0u ‘] =83k

{1) pooynoqySiou

INOA UK AR SYJEMOPIS

(S) uondo nsuey orjgnd 1sareEow

0} SWIOY INOA LIOL§ SITIW UT ADURISI(Y



696

MICHAEL N. BAGLEY ET AL

Table 2. Factor loadings for one-factor aggregate and disaggregate structures (level of

traditionalness)
Loading
Characteristic® Aggregate Diasaggregate
Enough parking available near home® —-0.95 —-036
Number of parking spaces for HH use —-09%4 — 041
Good public transit 088 0.28
Distance to nearest grocery store {(miles) —0.84 —-0.53
Streets are pleasant for walking —0.81 ~016
Distance to nearest gas station (miles) -074 —-035
Population density (1 = high, 0 =low) 073 041
Distance to nearest public transit (mmles) —-073 —-026
Speed it of roads (mph) -0.76 -079
Cyclhing 1s pleasant —0.66 —0.44
Have own backyard —-065 -0.21
Public transit 15 convenent 063 0.18
Bike paths are present — 046 - Q.56
Level of grid-like street network (1 = ugh, 0= low) 042 045
Sidewalks are present 037 836
Distance to closest park (mules) -0.34 —{0.35
Home size (1000 square feet) —-031 —005
Traffic congestion 1s present —021 —-010

#The characteristics are ranked by the magnitndes of their loadings on the single aggregate

factor for neighbourhood type—traditionalness

bCharacteristics based on a statement like ‘enough parking available near home’ have a value
equal to 1 1f the respondent answered yes, and a value equal to 0 if the respondent answered

no (see Table 1)

3.1 One-dimensional Aggregate and

Disaggregate Factor Analyses

Table 2 presents the factor loadings for the
one-factor aggregate and disaggregate struc-
tures. Both factor structures represent the
measurement of the attribute, level of tradi-
tionalness, along a single contintum. The
single aggregate factor explans 44.7 per cent
of the total variation in the 18 neighbourhood
characteristics. Characteristics that are pri-
mary determinants of this factor include:
‘enough parking available near home’ (Joad-
mg = —0.95), ‘good publc transit’ (load-
mg=088) and ‘population density’
(loading = 0.73). Neighbourhoods that have
high, positive scores for this factor are con-
sidered to be more traditional than neigh-
bourhoods that have a low value for it. The
standardised scores for the five neighbour-
hoods on this aggregaie factor are 1.51 for

North San Francisco, 0.38 for South San
Francisco, — 029 for Pleasant Hill, —0.48
for Concord and — 1.13 for San Jose (see
Fagure 1)

The single disaggregate factor for level of
traditionalness explains 15.2 per cent of the
total varianon in the 18 neighbourhood char-
actenistics. The disaggregate data have far
more variability to explamn than do the aggre-
gate data (N = 852 versus N = 35) and, conse-
quently, the fact that the disaggregate factor
explains a far smaller proportion of that varn-
ance than does the aggregate factor is not
viewed as an indication that the aggregate
factor 1s superior. Characteristics that are
primary determinants of the single disaggre-
gate factor nclude: ‘speed hmts of roads’
(loading = —079), ‘bike paths are present’
(loading = — (0 56) and ‘level of gnd-like
street petwork’ (loading = 0.45) As before,
neighbourhoods that have high, positive
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Figure 1. Factor scores for one-dimensional solutions

scores for this factor are considered to be
more traditional than neighbourhoods that
have a low value for it. The means (and
standard deviations) of the disaggregate stan-
dardised factor score for the 5 neighbour-
hoods are 1.47 (044) for North San
Francisco, 0 63 (0 48) for South San Fran-
casco, —085 (053) for Pleasant Hill,
—0.55 (0.50) for Concord and — 0 46 (0 60)
for San Jose

The empirical findings generally match ex-
pectations, as the two San Francisco neigh-
bourhoods cluster on the ‘tradittonal’ side of
the peighbourhood measure with the only
positive scores, while the other three neigh-
bourhoods cluaster on the suburban side with
negative scores The quintessentally tra-
ditional neighbourhood of North San Fran-
cisco has the highest positive mean factor
score on both the aggregate and disaggregate
measures of level of traditionalness (having
high values on traditional characteristics such
as gnd-like street networks and public transit
accessibility), while the stereotypical subur-
ban neighbourhocd San Jose has a negative
mean factor score on both measures (having
high values on suburban charactenstics such
as number of parking spaces and distance to
shopping). Although the ordering among the
three suburban neighbourhoods differs be-
tween the two solutions, each aggregate
score falls within about one standard dewi-

ation of the corresponding mean disaggregate
score.

Inspection of Table 2 shows that the factor
loadings for all characteristics have the same
sign in each of the two structures, an indi-
cator of some convergence between the two
methods. However, the magnitudes of the
factor loadings differ between the aggregate
and disaggregate solutions. For example, the
loading on the characteristic ‘enough parking
available near home’ 1s — 0 95 for the aggre-
gate solutson (1t 1s the characteristic with the
Iughest loading), but only —0.36 for the
one-factor disaggregate solutton This dis-
crepancy makes 1t difficult to 1dentify
confidently which characteristics are the
most mmportant determinants of a ne:ghbour-
hood’s level of traditionalness

The signs of the factor loadmgs (which
represent the correlation between the charac-
teristics and the level of traditionalness di-
mension) matched expectations for 15 of the
18 characteristics. For example, ‘enough
parking available near home’ and ‘distance
to nearest grocery store’ had large negative
loadings, mndicating that neaghbourhoods that
have high mean values for these charactens-
tics would abign more on the suburban di-
mension than on the traditional dimension.
The three characteristics with unexpected
loadings (all negative) were ‘streets are
pleasant for walking’, ‘cychng is pleasant’
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and ‘bike paths are present’. These were
expected to have positive loadings since pre-
vious rescarch has shown that respondents in
traditional neighbourhoods are more likely to
take non-motorised modes of travel than re-
spondents from suburbap neighbourhoods
(see, for example. Kitamura et al., 1997). An
inspection of Table 1 shows that the three
neighbourhoods categorised as suburban
(Concord, Pleasant Hill and San Jose) had
the lghest neighbourhood means for the
characteristics ‘cycling is pleasant’ and ‘bike
paths are present’ (while also having very
high means on the characterisiic ‘streets are
pleasant for walking’) Thus, the negative
factor loadings make sense given the data,
though they do not conform to the romanti-
cised 1mage of traditional neighbourhoods
being the places for relaxed walk and bike
trnips Instead, they suggest a different stereo-
type—of broad, quiet, tree-hned suburban
streets contrasted with noisy, congested ur-
ban streets In a smmilar vein, Handy (1996)
found that suburban residents engaged in
undirected walking trips (1 . strolling around
the neighbourhood) almost as much as therr
urban counterparts, and that motivations to
walk or not were rooted more strongly m
personal than in urban form charactenstics
(However, she found sigmficantly higher
rates of directed walking trips — to an in-
tended destination such as a store — among
the urban-dwellers)

For the aggregate solution, NSF and SSF
had the lowest means on negatively loading
traits and the highest on postuvely loading
traits for most of the top-ranked characteris-
tics (such as ‘enough parking available near
home’ and ‘good pubhc transit’), giving
them the highest magnitude factor score
means, while the reverse tended to be true for
SJ. In the disaggregate solution, however,
while the pattern for NSF and SSF still holds
on the posiuve side, 1t 1s now PH tendimng to
have the highest means on negatively loading
trasts and the lowest means on positive ones
Thus, we see that while NSF, SSF and Con-
cord are fairly consistent across the 18 traits,
SJ and PH are more heterogeneous. SJ 1s
more ‘suburban’ than PH on traits such as
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parking availability, relative lack of transit
services and populatton density, while PH 1s
more suburban than SJ on traits such as
having higher speed limits and not having a
gnd-like street network.

It can be seen, then, that given the same
neighbourhoods and the same characterisucs,
the use of aggregate and disaggregate data
yield somewhat different results This finding
has serntous consequences for modelling resi-
dential choice In another study of the same
data (Bagley and Mokhtanan, 1999), a bi-
nary model of residential choice was devel-
oped, where NSF was the traditional
alternative and SJ and CON were the subur-
ban alternatives. This classification 1s sup-
ported by the one-factor aggregate structure,
for which NSF has the highest factor score
and 5] and CON have the lowest scores On
the other hand, the one-factor disaggregate
structure would suggest usimg PH or CON as
one of the suburban alternatives. Had that
been done, modelling resuits would probably
be different; thus, conclusions based on the
models need to be viewed cautiously.

It 1s rmportant to note some quahifications
on the use of these single-factor solutions.
First, as mentioned earher, the aggregate
measure 18 based on a very small sample size
(N =35), which could be considered problem-
atic (sec, for example, Guadagnoli and
Vehcer, 1988). However, it may be argued
that the small sample 1s only a problem when
making statistical inferences (such as agsign-
mg vahdity to the amount of vanance ex-
plamed), not when determining underlying
dimensions Secondly, unhike the two-factor
disaggregate solution discussed next, the ag-
gregate and disaggregate single factors are
unrotated Rotation in these cases was not
only umnecessary but undesirable. as the
point was to create a single index mcorporat-
ing the contribution of all the neighbourhood
characteristics to the traditionalness dimen-
sion. Rotating the axts would have mcreased
the contribution of some characteristics while
minimising the contribution of others. An
unrotated factor solut:on is just as vakd as a
rotated solution, with both outcomes explamn-
ing the same amount of variance in the data
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Table 3. Factor loadings for two-factor disaggregate structure

Loading

Charactenistic? Suburban Traditional
Speed limit of roads (mph) 084

Distance to nearest grocery store (miles) 062

Dastance to closest park (nules) 0.58 033
Bike paths are present 0.57

Level of gnd-hike street network -0.56

Distance to nearest gas station (mules) 0.38

Cycling 1s pleasant 036 —-023
Dustance to nearest public transit (miles) 0.26

Traffic congestion is present 026 025
Sidewalks are present —-026 0.26
Home size (1000 sguare feet) -0.39
Have own backyard —-067
Enough parking available near home -050
Number of parking spaces for HH use -062
Good public transit 038
Population density (1 = high, 0 = low) 0.72
Streets are pleasant for walking —0.25
Pubhc transit 1s convenient 039

*The charactenstics are ranked by the magmtudes of their loadings on the
suburban dimension Loadings smaller than 0 2 :n magmtude are suppressed

for ease of interpretation

and delineating the same number of relevant
dimensions (Rummel, 1970).

3.2 Two-dimensional Disaggregate Factor
Analysis Results

Although the smngle-factor solutions de-
scribed above were conceptually inter-
pretable, traditionalness could theoretically
be a meta-scale composite of several subor-
dinate dimensions As noted earher, possible
dimensions such as pedestrian friendhiness
and accessibility were postulated for concep-
tual reasons. Inspection of the three-factor
structure determined that three logical di-
menstons could not be 1dentified with this set
of data. The inability to 1dentify a three-
factor structure could have been the result of
many things, including msufficient data vari-
ation (and type) and/or neighbourhoods vary-
ing along one or two of the hypothesised
drmensions but not all three. On the other
hand, a review of the two-factor structure
showed that the data could be usefully de-
scribed by two different dimensions, labelled

suburban and traditional Table 3 contains
the ranked pattern matrix loadings for the
two-factor disaggregate structure

Together, the two factors explain 28 2 per
cent of the vanation in the data, ndicating
that most of the 18 traits analysed have a
sizeable amount of varation unigue to that
trait rather than common to the other traits
Thus two-factor solution 1s a rotated solution,
as 1S common practice to 1mprove inter-
pretability. The oblique rotation option was
selected as exhibiting the cleanest factor
stracture; however, since the correlation be-
tween the two factors 1s only — 0.066, they
are nearly orthogonal

Objectively measured characteristics were
dominant in the formation of the factor struc-
ture, having at least the top three loadings for
both the suburban and traditional factor di-
mensions. For example, the neighbourhood
characteristic ‘speed hmit of roads’ had the
loading with the greatest magnitude for sub-
urban (0.84) and the charactenistic ‘popu-
lation density’ had the highest loading for
traditional (0.72).
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Parking, transit and distance to places
were three main charactenistics found to be
heavily weighted in the creation of the neigh-
bourhood measures. This finding is
significant n that it supports the utility of
using a2 data reduction technique such as
factor analysis to group correlated character-
stics info a representative dimension For
example, four characteristics relating to dis-
tance to z destination {(such as a park or a
grocery store) were in the top mne loadings
for the suburban factor (all with a positive
loading indicating that greater distances are
more representative of suburbs than of tra-
dstional neighbourhoods). Two characteris-
tics related to parking were m the top four
loadings for the traditional factor (both with
negative loadings, reflecing the relative
scarcity of parking mn traditional neighbour-
hoods).

The suburban disaggregate factor shown n
Table 3 explained 15.2 per cent of the total
vartation in the 18 neighbourhood character-
i1stics. Characteristics such as ‘distance to
nearest grocery store’ and ‘distance to
nearest park’ had strong positive loadings on
this factor, with high values on these varn-
ables indicative of suburban neighbourhoods
with low mixed use. Further, ‘level of
grnid-like street network’, a charactenistic
commonly associated with traditional neigh-
bourhoods. bad 2 high, negative loading on
the suburban disaggregate factor. In short,
the traits loading positively on this factor are
especially characterisic of suburban neigh-
bourhoods and hence provided the basis for
naming the factor As expected, the three
suburban neighbourhoods had the highest
mean factor scores on this dimension, while
North and South Sam Francisco (the tra-
ditonal neighbourhoods) had large, negauve
mean factor scores, this lends support to the
validity of the suburban factor.

The tradimional disaggregate factor ex-
plained 13 0 per cent of the variance in the
18 nesghbourhood charactenistics. Character-
1stics that are strongly positively associated
with this factor incinde ‘population density’
and ‘public transit i1s convenient’, both of
which bhave been linked with traditional
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neighbourhoods in other studies (see, for ex-
ample, Kitamura er al., 1997) Further, traits
commonly associated with suburban neigh-
bourboods such as ‘number of parking
spaces’ and ‘have own backyard’ had large,
negative loadings on the tradittonal factor.
As expected, North San Francisco had the
highest positive traditonal factor score
mean, while San Jose had the most negative
traditional factor score mean

To lock at both dimensions together, and
obtain a better understanding of the variation
within and overlap between neighbourhoods
along these two dimensions, Figure 2 plots
the disaggregate factor scores for each indi-
vidual 1 the sample, distinguished by resi-
dential neighbourhood The ‘centroids’ for
each neighbourhood (i.e. an X, ¥ point where
the honzontal co-ordmate X 1s the nexghbour-
hood mean factor score on the suburban d:-
mens:on and the vertical co-ordimnate Y 1s the
mean traditional factor score) are indicated 1n
the key and denoted by letter on the plot.

The plot illununates several important
pomnts First, one can see that North San
Francisco aligns very clearly on both dimen-
sions, mndicating a strong level of traditional-
ness by both measures South San Francisco
1s also traditional by both measures, although
not as strongly as North San Francisco
There 1s no comresponding neighbourhood
that aligns as strongly on the suburban side
of both dimensions as North San Francisco
does on the traditional side. This suggests
greater diversity as to what constitutes ‘sub-
urbanness’ than 1s suggested by the stereo-
typical descriptions often found i the
literature San Jose and Concord have simi-
larly negafive scores on the traditional di-
mension, but neither comes close to the high
mean factor score that Pleasant Hill has on
the suburban dumension In fact, San Jose (2
neighbourhood expected to be highly subur-
ban) had a mean score near zero on the
suburban dimension. On the other hand,
Pleasant Hill not only scores highest on the
suburban dimension, 1t also scores second-
highest on the positive side of the traditional
dimension, Hustrating 2 neighbourhood that
is a blend of both traditional and suburban
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Figure 2. Disaggregate factor scores by neighbourhood (N = 852)

characteristics This 1s also shown m the high
vartability of the individual factor scores
plotted in Figure 2.

To summanse, Figure 2 shows quite
clearly the folly of attempting to characterise
the type of an entire neighbourhood in terms
of a single binary variable Farst, at least two
dimensions appear to be important and
neighbourhoods can fall on each dimension
mdependent of the other. Secondly, the range
and variation of characteristics that define a
neighbourhood are more aptly modelled as
continuous than binary. Thirdly, individuals
within the same neighbourhood can have
vastly different values for neighbourhood

type

3.3 Companison of Solutions

It 15 of interest to compare the two-dimen-
sional solution to the two one-factor solu-
ttons From Figures 1 and 2 it can be seen
that the traditional dimension of the two-
factor structure has a mean factor score
neighbourhood ordenng (fradiional—NSF,
PH, SSF, CON, SJ—suburban) that is close
to the same ordering as the one-factor aggre-

gate solution (tradiional—NSF, SSF, PH,
CON, SJ—suburban). The neighbourhoods
that represent the two extremes are the same
(i.e. NSF is the most traditional neighbour-
hood and SJ 1s the most suburban neighbour-
hood) and only PH and SSF switch ordering
The suburban dimension of the two-factor
structure has the exact same ordering of
mean factor scores as the one-factor dis-
aggregate structure (traditional—NSF, SSF,
SJ, CON, PH—suburban). In this case, the
neighbourhood that 1s most 1denufied with
the suburban dimension is Pleasant Hill.
Thus, the aggregate structure seems to have
identified one of the two dimensions of
nerghbourhood type revealed by the best sol-
ution, while the one-factor disaggregate
structure identified the other. Clearly, the
two-factor disaggregate solution offers a
more finely nuanced assessment of neigh-
bourhood type and 1s therefore preferred to
either of the one-factor soluuons.

4. Summary and Conclusions

This paper presents and applies a methodol-
ogy for assessing neighbourhood type that
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results m a measure that is continucus rather
than binary, disaggregate rather than aggre-
gate, and potentially (as m the current appli-
cation) multidimensional. Specifically, 18
objective and subjective vanables identified
by the literature as distinguishing traditional
and suburban locations were measured for
852 residents of 5 San Francisco area neigh-
bourhoods These data were factor-analysed
to develop scales on which each individual
had a person-specific score.

We had hypothesised the existence of a
single traditionalness construct, with the
principal component analysis 1dentifying the
optumal weighting of each vanable 1 deter-
mimng the construct. Instead, two distinct
dimensions emerged from the analysis: a
traditional factor (with variables related to
population density and public transit con-
vemence loading positively, and vanables
related to home size, presence of a backyard
and parking availability loading negatively)
and a suburban factor (with vanables related
to speed himut, distance to nearest grocery
store and park, and ease of cychng loading
positrvely, and the ind:cator of a grid street
network loading negauvely). Rather than
traditionalness being a single ‘either—or’
characteristic, neighbourhoods could and did
score high or low on both characteristics For
example, Pleasant Hill not only had the
highest mean score on the suburban factor,
but also the second-hughest mean score on
the traditional factor. The implication 1s that
the concept of traditionalness versus subur-
banness may be better viewed as two differ-
ent dimenstons mstead of two ends of the
same dimension We also saw considerable
variation 1 both factor scores across individ-
uvals within the same neighbourhood,
confirming the importance of using a disag-
gregate measure.

The empirical resulis reported here were
based on data oniginally collected for another
purpose It would be of interest {0 explore the
extent to which the qualitative results found
here (two dmmensions, hybrid neighbour-
hoods, heterogeneny within neighbourbood)
are rephcated 1 other contexts, especially
with new surveys and data-sets developed
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specifically for that purpose. It would alsc be
of mterest to expand the set of characteristics
on which a neighbourhood was being mes-
sured beyond the two dimensions of tradi-
tiopalness and suburbanness. Many other
traits are potentially relevant to describing a
neighbourhood. suck as aesthetic appeal,
safety, sense of community, school quality,
location 1n the region and so on. Factor-
analysmg a large number of correlated vari-
ables measuring, at the disaggregate level,
different aspects of these and other dimen-
sions could be a useful tool for developing a
small number of key measures of neighbour-
hood type, as perceived by residents.

In any case, the empincal findings pre-
sented here show quite clearly that the binary
designauon of an entire neighbourhood as
traditzonal or suburban can be a serious dis-
tortion of reahty (see Etzmiom: and Lehman,
1867) By more accurately capturing the
complexity in classifying a neighbourhood
and the heterogenerty of mdividual percep-
tion within neighbourhood, use of this
methodology to measure neighbourhood type
is expected to 1mprove models involving
residential location type as an endogenous
or exogenous vanable. A useful side-benefit
1s that m multuple-equation systems mod-
elling residential location together with, say,
travel demand (Bagley and Mokhtarian,
forthcoming), continzous endogenous vari-
ables are econometrically more tractable than
discrete ones.
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