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The promotion of walking and bicycling is recently a hot topic in the urban planning and design field. Many
planners have already examined the many components of the land use-transportation connection and built envi-
ronment-physical activity link. A rapidly growing area of urban form research is to measure the level of walk-
ability in urban environments. With this background, this research conducted a preliminary study to develop the
evaluation indicators of pedestrian environments. Based on the literature reviews on walking or pedestrian envi-
ronments, we proposed the seventcen indicators related with pedestrian facilities, road attributes and walking
environment. We also performed a questionary survey to evaluate the satisfaction of their neighborhood pedes-
trian environments for 302 randomly selected adults living in the City of Changwon, Gyeongsangnam-do.
Finally, this research provided the valid model to evaluate the effects of physical environmental factors on the
walking satisfaction using factor analysis and multiple regression analysis.
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Fig. 1. The map of study area.
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Table 1. Demographic profile of respondents

Demographic Percentage
Variables Number o) "y = 302
Gender
Male 167 55.3
Female 135 447
Age(years)
less than 19 33 109
20-29 119 394
30-39 76 252
40-49 56 185
50-59 16 5.3
over 60 2 0.7
Employment
Student 112 371
Housewife 42 139
Employed 105 34.8
Self-employed 30 99
Other 13 43
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Table 2. Pedestrian environmental Audit Instruments Reviewed

Foreign literatures

Domestic literatures

Items measured A BCDETFGH I JKLMNOTP Frequency

Pedestrian facility

Presence of sidewalk o000 QO0OQGQO® - - - - - - - -0 8
Path width ® - 000 00 0000 o000 14
Path slope e - 6060 O06O®F - - - - - - - - - 6
Path material o - 06000 O0CG O0OOCGOOGO - - - 11
Sidewalk condition/maintenance @® @ ® ® © ®© ® - - 0 ® - - © 0 © 12
Path obstructions ® - 000000 006 - 00000 14
Path connectivity o - 00606 O0G6OGG - - -0 -0 - - 8
Buffers between road and path @ oo0oo00O® - - - - -0 - - 8
Road attributes

Road width(number of lanes) ® - 000 - 00 - - - - - @ - 8
Crossing aids in segment ] - 90000 - - - 90 1
Speed control devices - - 9000 - - - - - - - - - - 4
On-off parking lot spaces ® - 000 -0 00 - - - @ - 9
Driveway to building - - ® -0 - - - - - ---90° 5
Traffic volume - - 0000 - - 06 - - - 00 7
Posted traffic speed o0 00O - - - - - - - = = 7
Presence of curb cut - - - - @® - - - - - - - - - 3
Walking/Cycling environments

Roadway/path Lighting o0 - OO0 00 0000000 o 15
Street furnitures(bench) - 90 - - -0 - -0 o - o 7
Presence of street tree 00 -0 - - 000000 O 12
Trees shading walking area ® - - -0 -0 - - -0000 - 8
Planting type of street garden - - - - - - - - 9000 - - - 5
Cleanliness - - 9000 - - 0 -00 o o 9
Traffic noise - - - - - @® - - 060 - 00 o 6
Building setbacks from street ® -0 - - -0 - -0 -0 -0 - 6
Building features 000000 o0 -0 - - 0 - 12
Natural landscape - - - @® -0 - - - - - - - - 3
Bicycle facilities ® - o600 - - - - - - - - 6
Bus service(bus stops) o0 000O0CO OO O 0O 12
A’ Clifton and Livi”, B: Livi®, C: Lee'”, D: Pikora", E: Pikora', F: SaelenslS) G: Kristopher'”, H: A#H%&4™®, I
Lee® J: Lee®, K: Thag®, L. Kim®, M: Kim®, N: Lec®. O: Shim®, P: GRI®
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Table 3. Cronbach’s alpha Reliability coefficient for
17 indicators

. Alpha if item
Indicator deleted
Pedestrian facility
Path width 0.752
Path slope 0.743
Path material 0.752
Sidewalk condition/maintenance 0.751
Path obstructions 0.756
Buffers between road and path 0.758
Road attributes
Crossing aids in segment 0.763
Posted traffic speed 0.751
Traffic volume 0.752
Crosswalk signal waiting time” 0.777
Walking/Cycling environments
Roadway/path Lighting 0.754
Street furnitures(bench) 0.753
Trees shading walking area 0.758
Traffic noise 0.766
Natural landscape 0.762
Building features” 0.772
Crime rate” 0.777

Hotelling’s T-Squared F=49.04(p=0.00) Alpha = 0.769

*The three deleted indicators to increase coefficient alpha

Table 4. The level of satisfaction in neighborhood’s pedes—
trian environments on a five-point Likert scale

Indicator Mean+S.D."
Pedestrllan facility 3634081
Path width
3.42+0.77
Path slope
. 3.34+0.89
Path material
. .. . 3.33+0.83
Sidewalk condition/maintenance 95741 14
Path obstructions o
341+0.94
Buffers between road and path
Road {zttrtl?ute.s 366£0.80
Crossing aids in segment 2.6140.94
Posted traffic speed 2.61;0.98
Traffic volume T
Walking/| Cyclmg erfvlronments 3.45+0.84
Roadway/path Lighting 33941 04
Street furnitures(bench) o
. . 3.3040.88
Trees shading walking area
Teatt - 2.30+0.87
ratnc noise 3.19+097

Natural landscape

Total satisfaction = 3.2020.75

* S.D. is standard deviation
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Table 5. The result of factor analysis on 14 pedestrian environmental indicators

Indicator Facr I ) Factor I Factor I Factor IV

Path material 0.082 0.187 0.186
Path slope 0.098 0.063 0.052
Sidewalk condition/maintenance 0.105 0.104
Path width . 0.09% 0.217
Posted traffic speed 0.077 0.033 0.162
Traffic volume -0.048 0.050 0.333
Traffic noise 0.102 0.122 -0.319
Path obstructions 0.317 . 0.016 -0.017
Street furnitures(bench) 0.132 0.041 0.164
Natural landscape 0.008 0.084 0.037
Trees shading walking area 0.210 0.040 O 0.083
Crossing aids in segment 0.120 0.010 0.011
Roadway/path Lighting 0.177 0.148 0.125
Buffers between road and path 0.236 -0.008 0.304
Eigenvalues 3.785 1752 1433 1.218
Communality 27.033 12517 10.234 8.699
Cumulative (%) 27.033 39.551 49.785 58484
GEHAEY Avo] nad, WARFS Fgel  WEEE 2o 2A8E JAY 5 o 9¥, 2y
43435011 {F9FEL 00000)28 = 4§]-’H’“«] S7e YA e ZH3H 2283 #A¥d Factor
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Table 6. Results of multiple regression analysis of the satisfaction and physical indicators in neighborhood’s pe-
destrian environments

a’ Anova test
Model Degree of freedom Sum of squares Mean square F-value Sig.
Regression 4 62.628 15.657 43.435 0.000
Residual 297 107.058 0.360 - -
Total 301 169.685 - - -

b: Regression analysis
Std. error of the estimate : 0.600; R? : 0.369; Adjusted R : 0.361

Variables Unstandardized coefficients Standardized coefficients t value Sig.
Constant 3.156 - 91.339 0.000
Factor score of Factor I 0.210 0.279 6.056 0.000
Factor score of Factor I 0.133 0.177 3.837 0.000
Factor score of Factor I 0.366 0.488 10.586 0.000
Factor score of Factor IV 0.111 0.148 3.205 0.001
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