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Difference in the Determinants Factors of Walking Activity as the Purposes
of Recreation and Travel

- Focused on Characteristics at the Levels of Individual and Household
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Abstract

This study is aimed at examining the difference in the determinant factors affecting
walking activities as the purposes of leisure and transport. Using the 2009 living-time survey
data, the multi-level tobit modeling was employed to identify and compare the differences of
their determinants for utilitarian and leisure-purpose. Analysis results indicate that walking
time as active transport is more associated with the attributes of both individual and
household, while household level ones do not respond to that for leisure-purpose, in terms
of statistical significance. Even the results at such individual level as educational level and
monthly income are only significant in the model of utilitarian walking, but not for
leisure-purpose one. The directions of coefficients, such as gender and age, for the
determinants having statistical significances for both models were contrary. Our conclusion is
that greater time spent actively for transport and leisure play an important role in increasing
health benefits. However, its efforts should be strategically differentiated since the
determinants to decide walking activity differently, even conversely, respond, depending on its
purpose.
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Figure 2. Distributions of Utilitarian and Leisure-purpose Walking Time a Day

OIEZOR tidsio] 1 s AvEH (Y
9 At} SHeRA] HAARI] EE((Y
29 (@)= 09 gke 7R Hlgol FA9l 32.5%,
OP7FsAo=A9] HAARIIA 1 HIg0] A9
198%E AMAlstal Utk OlE2 OIgo] ofd A&
HaolRn SHEE FEE T (left -
9] Utk olet &

Bl 3

censored)®l E¥O] EME JIA|AL

e BEyof ot ¥rSH4(response variable)E
OLS(Ordinary Least Square)ddE LEgy g A
L FH9] HY(bias)E FEGHA HCh

olst BXE Hol= 40 FHET + U=
HHEe  fiebRloz S0lEs]7 Y (negative
binomial regression model)} EHIH S (tobit

model)g 2V g 4= QU WA= HIARMS
JHbHS(counting  variable) 2, SAR= &
(continuous variable)Z 7FAGHAl EIC} WhEA]
Sao] et AWHSES] SlFAIRe] Aulgh
2 0] E5H0 EHTHPHSeE (EH )
mhet getRA Eoh BEARNe ddstH 8 4
W £40] ofd 9IsE S48 AL S?l@
71 Ailof thst s Hot ZFEOoR siAo] 7t
o] miEo] SR HES WHEOF AfEche
Z10] HIFZlGItH., SHEEE Eﬁi‘zo Rt

o= (a=] =

o

% ﬂJll'I Ob —{>

Sl

76

rZEA =, X508 55 (2015)

ASh 71E AFHESE 9 291, 2014004 EHl
2e A&stal UCh

EHEge IE AtE Bx gEet RAR I
LJAI8) Ail(corner selection outcome)E HOl=
Hio] FEHOER 11 FEHEHOE AT = A
T}, ZRiHS(latent variable, )& 018310] Al(1)
1 Zo] FHdsk= Aol ERIITHWooldridge,

2002; Baum, 2006).

M zm BEQASOM,  u

*

(disturbance term)OIC}. 18|11 y
oE  g@)o HIAgssS

beneﬁt)_ﬁ e & 91“ Aeio] #EE = gl

1 & Hog B8 - GAR, o AR0] o
Yol HHTES ALKy, > 0) 5

(y, = 0)= A2} Zol #= = rk

ja)
-

&

|

|

|

|

|

|

|

|

|

|

|

|

|

|
=
—
N

Yi —
y; =1



ol A9 BEEQ OIFRE FeS /K Meis
wEo] ol AYHor EHRYS g, =03}

> 09 AE=EREel Ol EHIR Y (binary

ARTEC CHE 2

2 oA AMSHIAL ok AWHSES ZAL
sh QU AHQl, TJelil VR FESKE ks
E40] Ut} &, ofF 590 HiligksAlRo] thst
o] 1 g=0] ot g ol §h 719 EoH
G5l O 7Rl ESE ofE Vol EobA Eal, ot
AHoz 1 7Hhe AFske AlYo] SofA BHe
T2 (clustered) F= ASSHhierarchical) At
STROILE IHERE & Vi =F = AR =
TAE HREOL) (I8 3)e MEgso] Yot
Y(occasions 1), ZHQI(5), 12]al 7HHk)o thst
Al 7N &0 ASA FERE oJAleH Z0Ith
ASK F2A Sdg 7K ARE she B

2
FEOE (ol BAsh: A2 MEH F
L A4A QF(atomistic fallacy)E 7PdA =}
(Rabe-Hesketh and Skrondal, 2008; Hox, 2010;
Lee and Rho, 2012). 5, EHsol Tish A,
o7IMe ZHRlat 7ol OlEA &9l gukE Al

ol M Eo] 29 ©RE JReA
IHEE 4E T= AUkl ojddol gt
Aofsto] #EapA wle TE REs A58 @
Q7F AT
Level 3:
Horusehro!d Households k
. ! > Level 2:
IndividuaI(A) Individ/ual(B) Individ/}lal(C) Individuals j
1stday 2day 1s'day 2Wday 1%day 29day Occasions i
(week of day)

Figure 3. Three-level Structural Design

Journal of Korea Planning Association Vol.50 No.5 (2015) |

S High Zo| 47l
7Ha Slol Sk
= 167 Aot T 1 Redo]
SE0 Tt SHRE0 Holk Hoj 4ER B
St IEoE AR KoL Bohulshl 34

F 5 JFaFolM ARshe Alojo] sEER o
nsiEel a0l Aelskl Bk ARsk RS
NS WelOl vigsh Selelel 3o SuE

TR0l Mg =Rl HNE $EAQET 27
B, A HA, 127 ool Ao T
ATk

BPEEO ol BG), AG), FERE @
At B 35 BEON A5EE TRE AR

(null modeD)2 A1)} Zo] TS 4= QIrh

yijk ﬂl + g]k

oI, yipe 7FHE)Q j7IERI0] AEEE
ot U(;)9] Halgks ARIolT gﬁ)% )
7HHR)Ol et SHEa(random  intercept)O]

Bl (k)0

§k1__

A= il

~|

thst  EEA4E(random

intercept)O|C

5 A1t AR QAR TFERE
3¢ BEHlEgo] ot &
Olsrtozael Hil =
utilitarian Walkingi} O7H=H O2A19] HEo] A
o] thish A8 Q0159 AJOIE EQlek= Z0|E =,
Ol=0l| thgt —} Z19] o] =L O] HHoA
AE AlERsER sYsith (& D ddiHse



S0l thist QorsAY

o7 AEE dldsse 7IE AFSOl:
Doescher et al, 2014; Lindelow et al, 2014;
Sung et al, 2015; AI-AZR, 2011; et
Q] 291, 2014)01A] utilitarian walkingl} OJ71=A
HElo] gEre F WREOAL PRl B
RS A W) AYREI 22U
o] Qlek ol59] Zztel ol
SHSlolM Bl BBkt St B,
SOIA Oz AoldE Hes dgds
Y, 4, AfEl Y ¢
|8} Oks OfF, BIHO| OfF,
OfF, AFXIoIT). o5 HeyEol theh 21219
A BY, By, 74 S
OFs U, BHEO| ofY, =58, F8 N4fR, 1

2]al Z]eb X1 AZOICt,

=

HU o

Mo
= &
=

1
o

ro

I S A T

1o

ﬂr}m
1o
&
i=]

=

L~

LA

1= A
T oW T

Q1] g5l QU] HYQ A

Aol Hedlghse 2 Jdo] 2dg 7Esdol =

Hrh Fdo]
2, HAgE Y
71 AQAR tist ZEQAE nlelsly] Qlaiile
L EQYu 2@
gSEW I

ARO
2‘!‘“11?1:

710l &5t 7RQ10] S~ SO|T
(gender)2 0140] 521%% YAHCE OF 1
20| =C} dg8t= B9 39994|0lH, Ol
UZ(10s; 194%), HES(20s~30s; 30.0%), &
(40s~50s; 34.6%), LEBE0s0I4): 160%) O
HolQlth LO0I1E dsi4eE H8ahy| Hile
U2 FEOEN 2o g Heligh=sgo
AIOIE uotsh= Bl KU |elsitial #slir
AYFYES 7 = AYFET SH-sTt
S =

TOR s, £A9] F 7

0%

)

o

o

am
o B

e
1o %

J

Table 1. Summary statistics on explanatory variables

Variable Description Mean Std. Dev. Min. | Max.
Ist Level Week of Day Saturday 0.200 0.400 0 1
(Occasions) | (Ref. Weekday) Sunday 0.201 0.401 0 1
Gender(Ref.. Male) Female 0.521 0.500 0 1
Youths(20s~30s) 0.300 0.458 0 1

A
gi group Adults(40s~50s) 0.345 0476 | 0| 1
(Ref. Teenagers[10s)) Elders(60s or over) 0.160 0367 | 0 1
2nd Level 5-days Non-labor 0.097 0.296 0 1
(individuals) Work Type and Days 5-days Labor 0.067 0.249 0 1
(Ref. Non-worker) Non-5days, Non-labor 0.106 0.307 0 1
Non-5days, Labor 0.249 0432 0 1
Education Level* 3.363 1412 1 8
Individual Income** 3.389 2.670 1 11
Pre-school children(Ref. Yes) No 0.871 0.336 0 1
Dual-workers(Ref. No) Yes 0.221 0415 0 1
3rd Level Housing Type Apartment 0.519 0.500 0 1
(Household (Ref.  Single-family Housing) Others 0.173 0.378 0 1
9 Home Ownership(Ref. No) Yes 0.671 0470 0 1
- ! - Seoul 0.141 0.348 0 1
Residential Region Non-Seoul Capital Region 0.188 0391 0 1
(Ref. Others) Non-Capital Big-City 0329 0470 0 1
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Table 2. Analysis results

SlFA] tist 2239l
(statistical significance), Y8k (direction), 12|11
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o7isA9] Zlols, 5ol Ve SdMaER
Folgh Jao] lge HOFl AUtk FRfel At
Ql O|ZFHORAN HASE2 ARIEAE ASH

Model A
Variables (wg;tk?:gan (Leismgd\(/e\llaFking)
Coef. Z Coef. Z
1st Level Week of Day Saturday -5.689| *** | -6.8| 12336 ***| 473
(Occasions) | (Ref. Weekday) Sunday -13.182| *** | -15.6| 20.702| ***| 799
Gender(Ref.: Male) Female 9528 | *** | 10.6| -18.268 | *** | -6.29
Age Youths(20s~30s) -10.625| ***| -69| 76.718| ***| 13.95
(Ref. Teenagers[10s) Adults(40s~50s) -14.943 | ***| -10.3|119.088 | *** | 22.89
Elders(60s or over) -10.171| *** | -64|157.979| ***| 28.86
2nd Level 5-days Non-labor 2.992 15| -35.357| ***| -575
(individuals) |Work Type and Days 5-days Labor 1576 0.8| -53.867| ***| -876
(Ref. Non-worker) Non-5days, Non-labor 0.181 0.1| -49.538| *** -84
Non-5days, Labor -2613| *| -19]| -66.089| *** | -15.07
Education Level* -1.930| *** | -50| -3.387| *** -2.8
Individual Income** -2.044| *** | -79| 0.057 0.07
Pre-school children(Ref. Yes) No 11.601 | **=* 74| 0.203 0.04
Dual-workers(Ref. No) Yes -4.172| *** | -3.2| -4.545 -1.09
Housing Type Apartment -3.521| ***| -29| -5156 -1.39
3rd Level (Ref. Single-family Housing)  |Others 1310 09| 1314 0.28
(Households) | Home Ownership(Ref. No) Yes -2.800| ***| -26| 0710 0.21
Residential Region Seoul . . 13421 ***| 831| 13.869| ***| 278
(Ref. Others) Non-Seoul Capital Region 13.762| ***| 958| 6.053 134
Non-Capital Big-City 8.245| ***| 68| 3.490 0.92
Constant 33.1| *** | 13.45| -146.601 -17.43
3rd Level 336.416| *** 2026.79 | ***
Variance 2nd Level 655.840 | *** 4083.72 | ***
1st Level 1114.65| *** 4839.62 | ***
Model statistics |No. Obs. 19036 19036.
Log Likelihood -71462.867 -27795.68
AIC 142973.7 55639.35
BIC 143162.2 55827.85
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Note: *** p<0.01, **; p<0.05, *p<0.1
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