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Impact analysis of urban environment on number of steps

Tanishita, Masayoshi

3,800,000

0.045
11000 /km2

In this research, we reviewed previous researches on the relationship
between city structure and number of steps and made an statistical analysis making use of
disaggregate data of Ministry of Health, Labour and Welfare. As a result, we showed that population
density elasticity of number of steps was about 0.045 and number of steps had a peak around 11,000
ﬁgrsons/ka. The hi?her the population density, the shorter the distance to the destination and the

igher the service level of public transport. We need panel data analysis to see the impacts of
intervention for the next step.



6,000 424,433
5,000
4,000
z
c
g 3,000
2
2,000
1,000 I
0 i1l
0 110 11-20 21-30 31-40 40-50 50-60  60-
minutes
—1
—1
2
Outdoor Walking Time Time (negbin with logit link)
Estimate z value
(Intercept) 0.79 3.30 |***
log( PD) 0.75 5.99 |***
(log( PD))"2 -0.09 491 [**+
1 il -1.22.E-04] -3.25 |**
City Shape dummy: linear 0.095 5.91 [***
City Shape dummy: others 0.070 471 [***
HH size -0.034 -6.92 |***
Gender dummy:Male 0.14 9.28 [***
Job dummy: housewife 0.064 312 **
Job dummy: part time -0.02 -1.04
) Job dummy: studerts 015 4.01 [+
Job dummy: out of work 0.16 8.02 |***
log( Age) 0.26 6.99 |***
Car ownership dummy: family shared 0.96 4,99 [***
5 Car ownership dummy: no car 0.88 5.29 |*¥**
log( Age):family shared car -0.22 -4.30 |***
log( Age):no car -0.18 -4.20 [*¥**
In( theta) 0.59 46.07 |***
PD* ( persons/km2) 6,244
AlIC 192,444
AIC(0): linear model 497,002
. ; Zero-inflation
Ottdoor Walking Time (binomial with logit ink)
2 Estimate z value
(Intercept) 3.46 9.57 |***
log( PD) -0.23 -1.16
(log( PD))"2 -0.11 -3.52 [*x*
1 1 TIl 3.54.E-04] 4.76 |***
- - City Shape dummy: linear -0.36 -13.67 [***
2 City Shape dummy: others -0.19 -8.14 [*¥**
HH size 0.12 16.15 [***
2 Gender dummy:Male 0.059 2.46 |*
- Job dummy: housewife 0.38 11.66 |***
Job dummy: part time 0.21 6.08 [***
50 Job dummy: students -0.36 -4.92 [*¥**
Job dummy: out of work 0.50 16.17 [***
( '3) BMI log( Age) -0.14 -2.67 |**
Car ownership dummy: family shared -2.82 -9.24 [*¥**
Car ownership dummy: no car -3.47 -13.22 | ***
log( Age)family shared car 0.49 6.12 [***
log( Age):no car 0.63 9.34 [***
In( theta)
PD* ( persons’km2) -
AIC 192,444
AIC(0): linear model 497,002
Note: Italic represents statistically no
significance at 5% level.
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Explained variable:

with Active
log(Number of steps) —
functional form of PD quadratic log ° N [
Coef. | tvalue | Coef. [ t-value S
Intercept 8.55( 244.84] 8.48| 229.40]
PD: Population Density 2.96E-03 5.94] L
PD"2 -133E-05|  -3.30) g
log(PD) 0.046] 922 T
Agel -2.15E-04 -0.13] -1.39E-04 -0.08] §
Agel™2 -6.31E-04] -1059] -6.34E-04| -10.63] ;7 3
Gender Female=1 -0.03 -1.02 -0.03 -1.00] L9
Occupation Housewife dummy -0.11] -6.91 -0.11 -6.96]
Occupation Student dummy -0.08 -1.70 -0.08 -1.68]
Occupation Nonworker dummy -0.15) -7.62 -0.15 -7.60) S |
Sleeping hours 5-6 dummy 005  -212 005  -2.16 e
Sleeping hours 6-7 dummy -0.07] -2.86 -0.07 -2.87]
Sleeping hours 7-8 dummy -0.10] -3.91 -0.10 -3.90]
Sleeping hours 8-9 dummy -0.12] -4.16| -0.12) -4.11 e -
Sieeping hours 9- dummy 020, 409 -019] 408 (‘J 5c;00 102100 152100 200‘00 250‘00 30(;00
Breakfast YES=1 0.04 2.59) 0.05] 2.61]
Drinking Y ES=1 0.04f 3.34 0.04 3.38 Number of steps
Smoking Y ES=1 -0.09 -4.82 -0.09 -4.82]
(cross effect) Gender Smoking 0.06 1.95 0.06} 1.96 2
Active: YES=1 0.34] 15.69] 0.34 15.69]
(cross effect) Gender Active -0.08 -2.72 -0.08 -2.73 -
Y ear 2009 dummy 0.03 2.86) 0.03 2.72) 2
A (years old) 51 o |
Number of sample 10975 ¢
adjusted R"2 0.18 | 0.18 o
AIC 19127 | 19,123 -
AIC(0) 21,239 LR
BIC 19,288 | 19276 .
BIC(0) 21,254 ‘s =7
PD peak (pers./km2) 11,158 | g . |
Explained variable: . . -
log(Nurmber of steps) without Active 24
functional form of PD quadratic log 2
Coef. t-value Coef. t-value R L R R R TR T TR LR R TR R RES AR I L
|n‘tercept 880 2&)66 873 25837 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 B0 84 88 92
PD: Population Density 3.20E-03 6.32] Age
PD"2 -1.47E-05) -3.59
log(PD) 0.049) 9.64] -3
Agel 6.76E-04 0.38| 7.51E-04 0.42
Agel™2 -7.03E-04] -10.89] -7.06E-04] -10.93]
Gender Female=1 -0.10] -6.20] -0.10] -6.18]
Occupation Housewife dummy -0.11] -6.63 -0.11 -6.67]
Occupation Student dummy -0.07 -1.32 0.07 -1.31
Occupation Nonworker dummy -0.16) -7.93 -0.16 -7.90]
Sleeping hours 5-6 dummy -0.05 -1.87 0.05 -1.92]
Sleeping hours 6-7 dummy -0.06) -2.50 -0.06 -2.51 2
Sleeping hours 7-8 dummy -0.09) -3.58) -0.09) -3.58 - _ ~ _
Sieeping hours 8- dummy 012 3% 012 -3s8| | Masayoshi Tanishita and Takumi Asada,
Secpig hots 9. clmny S 2229 | Impact analysis of population density on
Drinking Y ES=1 0.05) 4.01 0.05 4.04] outdoor walki ng time, Selected
Smoking Y ES=L : 010, -559 010, 559 | Proceedings of World Conference on
(cross effect) Gender Smoking 0.07] 2.10) 0.07] 2.11] Transpotat i on Research 2013
Active: YES=1 L]
(cross effect) Gender Active 1SBN:978-85-285-0232-9
Y ear 2009 dummy 0.01 1.33] 0.01 1.19
A (years old) 52
Number of sample 10975 Masayoshi Tanishita and Bert van Wee,
- — - - )
el K2 oo I s Impact of Regional Population Density on
AIC(O) 21,239 Walking Behavior, Journal of Transportation
B?é(CO) 198677 ZL|254 1964 Planning and Technology, 70(5), accepted,
PD peak (pers./km2) 10,887 —— 2017.

italic: shows that the value is 0 at 5% significance.level.
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