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Analysis on the Determinant Factors of Commuting Time by Individuals’ Life
Cycle Stage

- Based on the 2010 Household Travel Survey Data of the Seoul Metropolitan Area -
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Abstract

This study examines the determinants of commuting time by individuals' life cycle stage.
We have applied the 2010 household travel survey data of the Seoul metropolitan area and
the multi-level regression model. The results of this study are as follows. First, the multi-level
regression models show that the levels of household and neighborhood explained the
variation in commuting time in terms of 16-20% and 2-5%, respectively. This finding indicates
the importance of controlling for household and neighborhood characteristics in commuting
time studies. Second, this study identifies the determinant factors of commuting time by
different life cycle stages. In particular, individuals at the life cycle stage before independence
from their parent households showed the longest commuting time. In contrast, individuals in
the middle-age households with school children showed shorter commuting time. Third, the
results show that an individual's commuting time was highly associated with mode choice,
housing type, household income and the housing price of their job locations. The results of
this study are useful for development of housing and transportation policies to enhance
jobs-housing balance and reduce commuting time based on individual's life cycle stage.
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Table 1. Variable description and data source
T = e =X
Category Variable Description Source
EZSTPN  hY E2A (B
Dependent STAlZH Commuting time Individual's commuting time (minute)
Y Gender 0: o female, 1: H male
o Age 7i21o| Lto| (M]) Individual's age
7I4F= o8 0. 74+ 2| 42l Household members,
Householder dummy 1. 7}+% Householder
Ol8nE=Lt 1. AHsAt Car, 2: L{EME Transit, 3: E3H/XH 7
Transportation mode choice |Walking/cycling, 4: 7|E} Etc. 20104 =3
HelsE  [xe £4 1. M2/ALRE Professional/office, 2 EHOj/AH[Ag]| 7HT-SUHE
I d%_"é! 5;!\- ) Occupation type Sales/service, 3: 7|5/ Labor, 4: 7|E} Etc. E NN
naependent [xio1o1 of = 0: XFEQ Q| Not self-employed,
(In|d|V|c|jua| Sglf—emﬁ;;ment dummy |1 X{%% S(lelf—employed P 2010 'TOUSEhOld
evel 1 Bt 25 EH9| £2 M Dependent to parent travéeZETVEy
household, metropolitan
JHQl ‘Hof=F7| 2: 45N O|Bk/AHE 1€ Under 45 with no child, area)
Individual's life cycle 3: 6M| 0|8} Xt QU Child under 6 years old,
stage 4: 7-19M| Xtf S Child between 7-19 years old,
5: 20M| O|&+ Xt QU Child over 20 years old,
6: 45M| O|A & Kt €2 Over 45 with no child
1 1002t2l 0|8t Under 1million, 2: 2002+l 0|3t
IHPaETE Under 2million, 3: 3002+l 0|2+ Under 3million, 4:
Household income level (#)|5002+2/ 0|2t Under 5million, 5: 10002+2l 0|2t
Under 10million, 6: 10002t2! O|A+ Over 10 million
It 7F—TL-+-5XE’5|”(|-T-E—'|'7P%1 = 0 = S A
%f;?é# Household income x I?\Elrigon’évaﬁiﬂgl T geReEs )
Independent |Destination housing price
(Household |7} FEHOH 1. OlmtE Apartment, 2 HE/CHMCH/EHE  Multi 20101 2E3
level) Housing type -family, 3: @I|A&! Studio apartment, 4: 7|E} Etc. TILESHAIEY
ZREH MO HE| L X7t Owner, 20 ™M Rent(yearly), 3: A AR
Home ownership type Rent(monthly), 4: 7|E} Etc.
el I TN E & () 2010 Household
Number of household Number of household members travel survey
Al SIUEYT S0 WYY FHY 7 01 X meéfjg;'itan
Centrality level Centrality index fpr each admln.dong area area)
x|z (computed by using commuting network data)
Ealoia 2007-2010
= AT XE—I!)\lj'IEHjI'
Independent N ) =
(Admin-dong | zei 7} S FEUO A (BHel/md) A2 (FELSR)
T3 ; ; ini ;
level) Housing price level Housing price Izevel for each administrative dong 2007—20‘1(?.
area (W10000/m-) Actual acquisition
price of real
estate
74| o) d1A 9] o RE 7o ® Al AellF] FAIZE wite] #Ek AFE g ¥ing 9
E TEeRSlth o= AR Yol 6A1SF TAIR1 (2011)+= AR L] yelzt Hul 74 o o] B A
718E FAoRE o] AAE FolgEe] i 5 7BV A g 7] AR BelTTE
ks Hell 7122 shar vk (AA7HE, 2007; v S bp doh kA, APA7) gl o] A9
19, 2009). o]} Hl=gk MEtel A AellFrE & &2 AFellA = 45A1E I o A1) AelgrE
140 | rSEAZ, H523 4% (2017)
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AR skl on, ol Ame] RS (2016)9] ATE Fasisich AEAEAS B F
M—curve 4)& A= HA3S TEAR ] FETLA | kA A5T0] A
o, TV SRNTE A5SE, Fag ol VA 9P WakE g S gl sow
g T dFdy, 7Y =5 &85 . Yo ) 3, 7Y 7 SHEEE AR A
7 KPS a5t oA Fatavte) 4Eaed ol ol Ague) A o) mejE el @
S AFT ol galon] ol ojuF & ulelyl & Ao Wuse] olF Wi ol et
Table 2. Descriptive analysis result
Variable Obs. Mean or % | Std.dev Min. Max. VIF
Commuting time (Dependent variable) 241,407 39.702 25.445 1.000, 179.000 -
0 33.8%
241,407 - . 1. 1
Gender 40 1 6.2% 0.000 000 56
Age 241,407 44,296 11.187 17.000 97.000| 3.87
0 40.7%
Householder dummy 241,407 1 59.3% - 0.000 1.000| 204
Car 1 44.5% -
Transportanon Transit 2 33.6% 143
241,407 - 1.000 4000F———
mode choice  |Walking/cycling ' 3 15.1% 128
Etc. 4 6.9% 1.09
nd Professional/office 1 42.3% -
nav. . : 0,
level |Occupation Sales/service 241,407 2 28.9% ) 1,000 4,000 142
type Labor ' 3 14.6% ’ ' 1.30
Etc. 4 14.2% 1.26
0 79.4%
Self-employment dummy 241,407 1 20.6% - 0.000 1.000{ 1.19
1% stage 1 14.4% -
2" stage 2 13.0% 212
_ 3" stage 3 47% 148
Lif le st 241,407 - 1.000 6.000———
e cyde s1age [ stage 4 327% 446
5" stage 5 20.0% 5.30
6" stage 6 15.2% 487
Household income level 241,407 3331 1.138 1.000 6.000| 4.00
Household income level x
Destination housing price level 241,407 1492.378| 1171.341 55.839| 10556.250| 7.18
Apartment 1 53.1% -
. Multi-family 2 45.0% 120
Housing type Studio apartment 241,407 3 07% - 1.000 4.000 103
level Etc. 4 1.2% 1.05
Owner 1 67.1% -
Home Rent(yearly) 2 23.7% 118
' 241,407 - 1 4000———
ownership type |Rent(monthly) A0 3 7.3% 000 000 116
Etc. 4 1.9% 105
Number of household member 241,407 3.360 1.093 1.000 8.000| 1.88
_ |centrality level Origin 241,407 0.031 0.070 0.000 1.000| 1.09
Addorpl'”- y Destination 241,407 0.085 0.148 0.000 1.000, 1.23
level |Housing price |Origin 241,407 372.845] 207.691] 55839 1759.374] 133
level Destination 241,407 437.317| 276.650 55.839| 1759.374| 4.26
Journal of Korea Planning Association Vol52 No4 (2017) | 141
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Table 3. Descriptive analysis results by individual's life cycle stage

Variable Life cycle stage
1% stage | 2™ stage | 3™ stage | 4" stage | 5" stage | 6 stage
Number of samples 34,608 31,456 11,397 78,942 48,266 36,738
Commuting time (Dependent variable) 47.206 41.819 42.809 38434 37477 35.507
Gender Female (0) 50.1% 40.8% 25.0% 27.6% 30.5% 33.0%
Male (1) 49.9% 59.2% 75.0% 72.4% 69.5% 67.0%
Age 29.897 33.954 36.910 43.880 54317 56.737
Householder [Householder (1) 0.0% 56.0% 67.1% 72.7% 73.4% 68.4%
Car 27.1% 383% 51.5% 53.9% 45.3% 42.8%
Transp. mode |Transit 58.3% 43.1% 33.1% 24.7% 28.3% 283%
Ilg\‘j'gl- choice Walking/cycling 7.9% 11.7% 9.0% 14.9% 192% 213%
Etc. 6.7% 6.9% 6.4% 6.5% 7.2% 7.6%
Professional/office 53.1% 47.83% 54.0% 45.7% 34.6% 26.8%
Occupation Sales/service 26.4% 29.4% 24.3% 28.1% 31.1% 314%
type Labor 8.6% 10.5% 10.8% 14.1% 187% 20.5%
Etc. 11.9% 12.3% 10.9% 12.1% 15.6% 21.3%
Self-employed |Self-emplyed (1) 5.6% 10.3% 13.2% 23.2% 30.1% 27.9%
Household income level 3423 3.019 3.364 3.541 3.507 2.820
Apartment 47.8% 39.0% 59.3% 63.7% 55.0% 432%
Housing type Multi-family 50.8% 56.3% 39.4% 35.3% 43.7% 54.2%
Studio-apartment 0.3% 2.6% 0.6% 0.3% 0.3% 0.7%
HH Etc. 11% 2.1% 0.7% 0.7% 1.0% 1.9%
level Owner 80.2% 478%  44.9% 64.1% 77.9% 70.2%
g\j\)/lr::eership Rent(yearly) 13.4% 33.8% 43.9% 28.3% 16.1% 18.8%
type Rent(monthly) 5.2% 15.6% 7.9% 5.5% 4.9% 19.2%
Etc. 1.2% 2.8% 33% 2.1% 11% 1.8%
Number of household member 3.702 2.384 3.303 3913 3714 2.235
Centrality Origin 0.029 0.036 0.033 0.031 0.030 0.031
Aéiomniﬂ level Destination 0.106 0.100 0.104 0.084 0.072 0.066
level |Housing price |Origin 382.023| 370.530| 370.178| 369.432| 389.052| 353.051
level Destination 491.788 460.275 452851 423.599 431317 398.883
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Table 4. Results of regression analysis (Model 1-3)

Model 1 Model 2 (null) Model 3
. 3 stage multi-level | 2 stage multi-level
Variable OLS indv, / HH / origin indv, / HH
Coef. t Coef. z Coef. z
Gender (ref.=male) 5.543 *** 4599 5.537 *** 46.94
Age 0.226 *** 6.50 0.233 *** 6.75
Age’ -0.002 *** -5.92 -0.002 *** -6.20
Householder dummy 0.829 *** 6.25 0.852 *** 6.61
Transp. mode | Transit 10509 *** | 90.55 10399 ** | 89.70
choice Walking/cycling -16.749 *** | -115.83 -16.724 *** | -115.51
(ref.=can) Etc. 6.244 ** | 3318 6238 ** | 3323
Indv. |Occupation type Sales/service -3.866 *** | -3231 -3.844 *** | -31.98
level (ref.=professional|Labor -0.634 *** -4.28 -0.603 *** -4.06
/office) Etc. 2541 ** | -17.22 2554 7+ | 1717
Self-employment dummy -4.187 *** | -34.00 -4.099 *** | -33.08
1% stage 5.457 *** 23.53 5.516 *** 23.37
) 2" stage 2.816 *** 13.69 2.769 *** 13.08
Lite e 9e [37 stage 2335+ | 977 2295 | 934
5" stage 0.139 0.90 0.106 0.67
6" stage 0.147 0.74 0.124 0.61
Household income level 1.022 *** 12.85 1.047 *** 12.88
HH income x Destin. housing price -0.002 *** | -12.74 -0.002 *** | -12.80
. Multi-family -1.724 *** | -17.16 -1.721 *** | -16.35
hopog. b ) [Studio-apartment | 2381~ [ 417 2379 | -407
level Etc. -1.789 *** -4.15 -1.779 *** -3.97
Home Rent(yearly) -0.792 *** -6.81 -0.829 *** -6.84
ownership type |Rent(monthly) -0.296 -1.57 -0.314 -1.60
(ref=owner) g 1979 ** | 577 2045 ** | 577
Number of household members 0497 *** 8.68 0.516 *** 8.62
Centrality Origin -18.265 *** | -26.69 -18.500 *** | -26.00
Aéiomniﬂ level Destination 12725 =+ | 3719 12757 = | 3723
level |Housing price  |Origin -0.007 *** | -28.51 -0.007 *** | -27.12
level Destination 0.016 *** | 2906 0016 *** | 2885
(Intercept) 23.693 *** 24.75| 38738 *** | 209.88| 23.412 *** 24.36
obs 241407 241407 241407
no.groups (dong) 1088
no.groups (hh) 171712 171712
F 2428.03 ***
Wald Chi2 69570.87 ***
Model Statistics LR test vs OLS 8775.64 *** 1774.59 ***
R2 0.226
AIC 2185979 2238944 2184208
BIC 2186291 2238986 2184541
ICC_Level2 0.191 0.153
ICC_Level3 0.050 n/a
* p<0.10, ** p<0.05, *** p<0.01
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Table 5. Results of regression analysis (Model 4-6)

Model 4 Model 5 Model 6
: 2 stage multi-level | 2 stage multi-level | 3 stage multi-level
Variable indv. / origin indv. / destination | indv. / HH / origin
Coef. z Coef. z Coef. z
Gender (ref.=male) 5.430 *** 45.53 5.205 *** 43.59 5434 *** 46.38
Age 0.182 *** 529| 0220 *** 641  0.190 *** 5.55
Age? -0.002 *** -4.59| -0.002 *** -5.81| -0.002 *** -4.89
Householder dummy 0.826 *** 6.30| 0.727 *** 555/  0.850 *** 6.64
Transp. mode | Transit 10097 *** | 86.26] 9.804 ** | 8308 10.032** | 8583
choice Walking/cycling -16.798 *** | -116.06| -16.337 *** | -112.17| -16.773 *** | -115.77
(ref.=car) Etc. 6316 ** | 3389 5880 ** | 3146 6303** | 3386
Indv. |Occupation type Sales/service -3.883 *** | -3271| -3.639 *** | -30.65| -3.865**| -3240
level | (ref.=professional|Labor -0.557 ** | -379| -0289* | -197| -0533**| -360
/office) Etc. -2433 % | -1657| -2275** | -1554] -2449** | -1655
Self-employment dummy -4.123 *** | -3373| -4017 *** | -32.79| -4.053** | -3297
1" stage 5520 *** | 2395 5106 ** | 2225/ 5.565**| 2376
) 2" stage 3.095 *** 15.12 2.523 ¥ 12.39 3.046 *** 14.51
(Lr'£$ fé{tﬁ'f 5%2195 3 stage 2548 *+ | 1074] 2023 **| 856 2505 ** | 1030
5th stage 0.105 0.69 0.208 136 0.087 0.55
6" stage 0431 ** 220| 0135 0.69] 0409 ** 2.04
Household income level 1.005*** | 1259 0.729 *** 920 1.024** | 1259
HH income x Destin. housing price -0.002 *** | -11.71| -0.001**| -10.14| -0.002** | -1177
) Multi-family -0.430 *** -368| -1.928 *** | -1911| -0.444 *** -3.65
" Eg#jg‘gaéﬁgm) Studio-apartment 2475+ | -421] -2514** |  -445] -2480** | -413
level Etc. -0.666 -1.54| -2.038 *** -477|  -0.679 -1.52
Home Rent(yearly) -0.779 *** -6.71| -0.869 *** -7.54] -0.814 *** -6.76
ownership type |Rent(monthly) -0.351 * -1.85| -0.340 * -1.81] -0.369 * -1.87
(ref.=owner) Etc. -1492 ¥+ | -433] -1861*** | -548] -1523**| -429
Number of household members 0437 *** 7.67 0476 *** 840 0451 *** 7.62
Centrality Origin -19.223 *** -8.21| -20.262 *** | -28.74| -19.398 *** -8.31
Aéjmin. level Destination 13,584 *** | 3868 21421 *= | 1141| 13564 ** | 3866
|e?,2 t |Housing price  |Origin -0.004 *** -6.15| -0.010 *** | -37.98| -0.004 *** -6.12
level Destination 0015** | 2694| 0016**| 2191] 0015**| 2673
(Intercept) 22664 *** | 23.03| 24.699 *** | 2544| 22453 ** | 2273
obs 241407 241407 241407
no.groups (dong) 1088 1088 1088
no.groups (hh) 171716
F
Wald Chi2 67212.30 *** 51860.03 *** 66671.93 ***
Model Statistics LR test vs OLS 444145 **+* 4701.85 *** 5762.16 ***
R2
AIC 2181541 2181281 2180223
BIC 2181874 2181614 2180566
ICC_Level2 0.034 0.023 0.161
ICC Level3 n/a n/a 0.033
* p<0.10, ** p<0.05, ** p<0.01
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Figure 1. Ratio of home ownership type by individual's life cycle stage
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