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Abstract

The purpose of this study is to comprehend the factors on transportation energy
consumption of each municipality type by variation patterns of population and workers. The
municipality types were classified by population change rate and workers change rate: the
neighboring region of metropolitan cities and the concentrated growth area in metropolitan
cities (Group A), the partial inner region in metropolitan cities, the provincial small and
medium-sized cities, and their surrounding areas (Group B), and the old downtown areas in
metropolitan cities and the region based on primary industry (Group C). The differences of
the kinds and influence of factors affecting transportation energy consumption by the region
types were confirmed. The Group A was needed of the surrounding area-dependent reduction
policy through the supply of services based on the demand. And the municipalities included
in the Group B was required to control the vehicle use. The effective policies to reduce
transportation energy consumption in the Group C were confirmed as follows: the reduction
of travel distance, the supply of transportation facilities in order to promote the use of public
transport in the long-distance travel, and the mixed development through the housing supply
in the commercial and business district.
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Table 1. Classification Criteria of Previous Studies
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Researcher |
e
2|(2008) QESAHHIE 7
Nam et. al. Ratio of External Traffic
(2008)
Crefslaz|  ore / ore
Z{&kt Polycentric| Monocentric city
2|(2009) Level / Polycentric city
Kim et al. [omeaz] [E /24 !
(2009) Compact | Concentration
Level / Dispersion
2| MAN ACH [/ HAEH
) (201D) Seoul Metropolitan Area 2
Kim & Seo / Others
(2011)
CHEAl / BLEA
T2 Metropolitan City
Mols-2iMg| City Size / Small and
(2011) Middle Sized City
Seo & Kim $Ed / H$EdH 4
(2011) oIX| Seoul
Location |Metropolitan Area
/ Others
TEEETES
sumye | / BEEEHR
2838 Ratio of Internal
Travel
£1(2013) Pattern Trathic 3
Kim et. al. / Average Travel
(2013) Distance
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Development Density
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Table 2. Classification Criteria of Municipality
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Table 3. Result of Cluster Analysis

s B
Groups
T2 2YAIZEB|BHC| | g
Division | Group | Group | Group '
A B c
(n=30) | (n=96) |(n=103)
ARSUE
Annual
Average | 45 | 01 | -07 |227.563 |.000¢
Rate of
Population
Change
NE8ZUE
Annual
Average | 54 | a8 | 17 |143214|.000*
Rate of
Employment
Change
*Sig.<0.01
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Table 4. Definition of Variables

5 W e =]
Division Variable Content Unit
Ct X=X E2CHA C|
71 AR SE01S . W7t
NGmber of Registersd  (59i:) Registered Vehicles / Households Carf
Vehicle Per Household 9 Household
AS|A
il BT YETE SRS / O7g
Socio . (T 49) .
. Employment Ratio Workers / Population
-Economic !
A = A HlL
HHCTR S Hi SAMQY AR / B BARS
Ratio of Tertiary (@43) Tertiary Industry Workers / Total Workers
Industry Workers Y i
7HFAY 2= (@) | FHF/ A2 oy = /km’
Density of Dwellings 7| Number of Dwellings / Area Ea/km’
YEAE 2 2
. ; YA / 2T BN PH2e/km
X|o|& .
=xloi8 Density Of Pusmess (@) Number of Business Facilities / Area Ea/km?
Landuse Facilities
Mgeis x170|2 TEIS / ArgHI
Independent s (z43) | Number of Dwellings / Number of
: Housing-Job Ratio :
Variable Compaines
R Hg .} HHE2HY /& 20
Ratio of Arterial " | Area of Arterial / Area of Road
nEAA 108HyE IC - JC= IC - JC 71== / Ql7t5= x 102HQl 74710801
Transport | Number of IC and JC  (z,) | Number of IC and JC / Population Ea/lOOL_Olo_O
Facility Per 100,000 Persons x 100,000 !
RlstEolg Eoly ) | G BET/ AR BN
Metro Usability @7 | Catchment Area of Metro / Urban Area
e [EUSHY / 5 SuY”
e Ratio of External (z4) | Traffic Volume Except Internal Traffic /
S Traffic Total Traffic Volume
Travel gy
pater | BESEAR s zeser ) 5 sun /5%
vere'xge IS T Total Travel Distance / Total Traffic Volume | km/Trip
Distance
101t Mo = z=oat
A A o TTIT T AT S Moz ozt o|AA onI_|
=L Gas Consumption Per  (y,) HRT FRE ./ T ) /
Dependent Variable Gas Consumption / Population ke/Person

Capita

a) X|otE AA : o SHF 7IF B 500m He|
Catchment Area of Metro : Radius of 500m around Station Centroid
b) & SWY = FEYSHY + YrSHE
Total Traffic Volume = Traffic Flows Volume + Internal Traffic Volume
o & FdA2| = AlZT 2 FMAHE| x SHY
Total Travel Distance = Euclidean Distance between Regions x Total Traffic Volume
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Figure 1. Distribution of the Municipalities by the Groups
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Table 5. Result of Descriptive Statistics
' . MX{} P8 A =8 C
. Umverse GrougA~-,~~ GroupC
THE . Hs : ‘ ,
S . n |BEBEA BEHEX} o |BEEHEX
'DMS? °'7» . V a”at,"“‘f"_ - A\§§ Stapdafd A\fra o \Standard AzieStandard
. : ~ ge Deviation| g ~|Deviation *"29€ Deviation
e XSk SEUs
Number of Registered (z,) 107 0.19 122 0.19 1.06 0.17 1.02 0.19
ARSI Vehlc_lle‘ghPc()elr:rl H(:ljsoehold
Socio o = () 0.27 0.23 031 0.19 0.26 0.15 0.27 0.30
BRI Employment Ratio
3R BAAL Hlg
Ratio of Tertiary (z,43) 0.65 0.17 0.52 0.18 0.66 0.16 0.68 0.16
Industry Workers
HZ=A|A] O
1.-'— 14 E]E. () | 267.26| 396.64 | 103.13 | 105.66 | 227.73 | 321.16 | 351.90 | 485.59
Density of Dwellings
=] A O
sxojg | HRME E=
Density of Business () 2.86 5.92 1.85 321 2.83 477 319 7.33
Landuse o
Facilities
X=H|L
._IT 18 ’ () | 1249 414 | 1107 346 | 1237 380 | 1301 454
Housing-Job Ratio
UHEZ HiE
Ratio of Arterial (zy4) 0.54 0.27 047 031 0.57 0.24 0.52 0.29
LEAIY | 109HHE IC - JCH
Transport | Number of IC and JC (z,) | 4933| 5854 | 3482| 3328 | 5056| 5603 | 5241| 6594
Facility Per 100,000 Persons
X|stHo|8 Held
Metro Usability (z3) 0.14 0.25 012 0.25 0.14 0.27 014 0.23
FEEETE
£8  |Ratio of External Traffic (z41) 0.60 0.24 0.69 0.17 0.58 0.24 0.59 0.25
Travel HZ5dAH
Pattern Average Travel (zgp) | 1850 6.79 | 17.98 440 | 1934 715 | 17.87 6.99
Distance
10 497 =08
- Gas Consumption Per  (y,) 0.69 0.40 0.85 0.54 0.72 0.38 0.63 0.35
Capita
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Table 6. Result of One-way ANOVA

| e BT E .
. = : xe o
T sumof] TR Nen | ¢ Sig.
Division df ;
. |Squares | Square
Bkt
: 1.308 2 .654
Regression
4.249 | .015*
HE-Lf
: 34.793 226 154
Residual
A
Total 36.101 228
*Sig.<0.05
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ATTE Z7)Z o JEOUA] Ao g8k OH:}. J2]al BESHAS Foigke el o
S == CAIEAN Oigt BAZIR= § 81} 2Tk FE AlOoA Y W0 HUE EQTE 9

7. AEES A
TabIe 7. Result of Multlple Regressmn Analy5|s
= , TRA 24 A ERCH FdC
;a, . Bl* . _Universe | Group A ~ Group B Group C
L - | BE%| Re | ﬂrﬂ ~n~°|  HBFel p5e | HE 29
Division Variable ~ , L :
| . | A | =8 | A% =B A+ | uE | A+ | uE
, B | s | B 1S9 | B | Sg | B Sig.
(&)
N .698 767 991 615
(Constant)
7Y HSX SECf
i Number of Registered () 334 | 000 273 | 028%* | 310 [ 000 282 | 002 **
A=l C_’x“ Vehicle Per Household
Socio SIAPS] A HIE
~Economic| 3 r'—g s |'X|'-!- 12 '
Ratio of Tertiary (x,3) | -154 | 005 ***| -458 | 001 ¥ -215 |.004 *** 079 | .418
Industry Workers ‘ .
YRAIE 2 ;
Density of Business (742) -097 | .065 * -084 |.309 -074 | 425 -144 | 101
EXlo|2
Facilities
Landuse e -
=1 ) - . *xk| _ - *k
Housing-Job Ratio (zy3) .2194 .000 .070 | 474 108 |.222 251 | .022
Fdl HlS
GHEe i (z,) | 015 |.784 258 | 010 ***| 187 |.028 ** | -120 |.196
Ratio of Arterial ~ ~
WEAM 109HHEr IC - JC
Transport | Number of IC and JC  (z,) 331 | 000 514 | 000 ¥ 989 | 001 1 306 | O01 **
Facility Per 100,000 Persons ‘
X|spHolg Holy
-. . - ; -082 |. - 015 =
Metro Usability (z3) 095 |.114 036 |.718 082 |.289 320 |.015
QEEUH I ‘ L
W oo of btonal Traffic a) | 069 |.291 309 |.013 048 |.598 183 |.150
Travel
B2SY2|
Pattern (T 49) 204 | 009 ***| -110 |.236 166 |.184 365 | 007
Average Travel Distance
adj. R? 603 874 683 521
EEFEES
7 7 vl 7
Number of the Significant Variables 67 S A4 S
a) DEQIT H|&(z,)1 AFAM LE(,)2 ZE ZHON SAX2Z FOISHR| 2f0F EA0|M H<StAS

Employment Ratio (z,,) and Density of Dwellings (z,,) were excluded from the regression analyses because of insignificance.

b) *Sig.<0.1,
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**5jg.<0.05, ***Sig.<0.01
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QI7et N8R Hile| RFE AlZT TS| nE X 2H| FFRQ B

nigict CksslAEAS] sy}, BAEEe B%
Qonjgt Aoz golon, AmE(adj. RHO|
BE 05 O)JO8 &L $Fe LEIrL?

A= 22970 Al MRlof thsh 824 Al 674
W7 RS Zo2 FRIEICE 7Y RRSAt
S50+, 108Y 1CICs, Basdtles 18
oUA] AHIE E7WI7le HeERon, FFHIE, 3
At SARE: HIE, GRAIE A wSoluR]
AH] Zao] ggks njxles 2oZ SRIEACt o]
WSS ATiE FE=e Zzb 0334, 0331
0.204, -0.154, -0.097, -0.219%iC}.

ATELEL VEBUEO] BF B o9 B
71 B 4 Aol Oist BAZEIME 7Y
AFsr S5t 10T BE ICICE, QREHHIE,
DAER HIE0] wSoUR] AHlol F(+H)e] Hg
g "Re Wegon, ZZF 0273, 0514, 0.309,
0.2589] gsk 371 LIehdrh v, 3RRIY] &
AR HIE(-0458)2 H(-)9] ggke nixle Zo
Z SRIERACE

O17o} VRO Wet WA " M &
ARSH 25 BOl BAZoIA= 4719] BTt R9
gt ZAo% LEkdth 7" RSk SEUs
(0.310), 109+ HY ICJC4(0.269), TR HIg
(0.187)0] WEA] AHlo] B+ FE, 3xkt
A SAKE HIE(-0.215)0] F(-)9] Gk nIx|E=
HaZ SR

2oz, A5ZAEN NEFUE0 /M B2
T Coll thst BAA oAl E WEOUA] AH|o]
FH9] FEe Rl HeLZE BEEdAe, 108
g ICICT, 7Y AtsAt 88U & I W
7t EETIICH, B(-)9] Jge nRl= Hee Al
SHEolg HolY, AFHIS] 27) HaTt SRIER
T} 2zt w40 gg=e 0365 0306, 0.282
-0.320, -0.2510]C},

ASEAS Fal, A7t I81Eo] Wt R

ko
1S
©

Tt WEUA] AHlo] FEke niRle
T 77t Lolgte ERIGIITE ES TEby
2 ASA 279 1SAE 3 davt £ 9
oo, EXolg S8 54 ¥ HeER
A 7o) mEt Rolkof o7t Q= SR UE}
Sl 53l EXolg 5S4 Hee A ARETE
oz & B4 Ziloie fod0] ERI=RIe
L}, Qe N8R WSt R wH9] Alol
Ae URZ RS B2 Z0= LEKITE

o)
5
e [0 oM

r

M

2) HEEM A1t oM

A= AT FAE tioz st B8Z2w, 7t
T RsaE Afieet 109 B ICIcers 71
dako] & QQloF BAL0], AEA AR} o]
8g 9t oj710] SoEE WEolUA] 4HIE0]
B ¢ ASS Gt BAEHAE] FAl
WA 4H B0l A(H9] ke nxle A
o7 UER} nBoUA 4 Ade fleide 8
TESHAZE AaA717] gt AR doto] FQ
P 2102 EHEDE BHE, EXolg BN & FAF
189 49, =0lE+E WEUR AHIE KAl
Z & e ASE FALULL o= HYAR &
MRG0l FEig I8 F? WSoUX] 4HIE
RZAZ = JAths AE uish= 2oz 71EY
AETA T AYATEY Auet sYsith B
(-)0] FEAZ SR 37} A BAKR: HIE
1 HRAIE W= g Aoy AReE 2R
A gHolgke SHollA nBoUR] AH7E AT
E Aoz #TECKEZIR 9, 2008 &71S-HX,

roll

IT,

=Y WSOHA] 4H] FEgelol tist ASE
A9] &t s Z #8g Fdoke Al &
A9 J1Eafior Btk Ol ‘I Al 7 T2l
A RIATEE High Zol, shte] TFol tEAl, 4
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T AE QFSAEN 185UE0 AUEC
2 52 AlTE pEE0l Uk sig FEolA
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o] Y= W40l 108 WY ICICHS TR
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WSt AU JEAISH Sao] Blsh= RYoIch
o] ZHoAE 10t Wy ICICr, QARSAHIE,
J2lal BAEEARE wSoHA] AHIE VWA
7le AR SRIFICE math] FHER|He] A
d delHrh= SFARIE FAAF7] I8t F=jo|
Fug gort Atk O BoME 7 ARSAE
E5057H wESAUA 4Hlo] (19 & 1]
Ale Ao UERY ASAIE S8 FHAI9CR9)
S0 sy FFRQ Aoz wod 4+ Utk
g KJepdo] 3EHY e A E2, Ksk
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MNPl A2 LEtRen, 37H8 Xp7|akerd AF
Ol A AETH A0l CHSHO] Queen HhA|o| Z7t
758" E 0|83t Moran's I 241 A1}, Moran's 1
252 0.009641(p-value: 0.481813)2 [{o|£=Z= 0.10]
M FolSHX| gtot TEKto| ZZHA Xp7|dE 2N o
Al EXSHR] = A2 HOIL|AUS.

Ty 1753 3.055 2.105 1.596

T, 1.662 3122 1576 2.019
T, 1.569 1498 2518 1.603
Ty 2.145 2125 2.295 2480
T, 1633 1.886 2,082 1.805
, 1718 1.869 1.946 1.849
T, 2043 2.166 1775 3.528
T, 2463 2.953 2.505 3.3%4
T4 3402 1.864 4579 3731
A8ES
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# B2 21X A2 LY (Appendix: The Municipalities of Each Group)

2] A (Group A) . . - . .
ME &t 24 ZM T F4 71g o+ &g oM Hs oI &l

Seoul Busan Busan Daegu Incheon Incheon
Songpa-gu Gangseo-gu Gijang-gun Dalseong-gun Namdong-gu Ongjin-gun
I U7 ohe R =t =57 N EF2 87| SFHA B7| A
Gwangju Daejeon Ulsan Ulsan Gyeonggi Gyeonggi
Gwangsan-gu Yuseong-gu Buk-gu Ulju-gun Dongducheon-si Gwacheon-si
47| Al d7| YFAl 82| SteAl 47| 82| 47| EFA 87| =HdA|
Gyeonggi Gyeonggi Gyeonggi Gyeonggi Gyeonggi Gyeonggi
Osan-si Namyangju-si Hanam-si Yongin-si Yangju-si Hwaseong-si
77| 0EA| A7 BFA 27| oAl 27| ZZA| Z= 57 E= RPN
Gyeonggi Gyeonggi Gyeonggi Gyeonggi Chungbuk Chungnam

Paju-si Gwangju-si Anseong-si Gimpo-si Cheongwon-gun Asan-si
S AEAl s g1z e fota 2 dsiAl e HHA e YL
Chungnam Chungnam Jeonnam Gyeongnam Gyeongnam Gyeongnam
Gyeryoung-si angjin-gun n i i Geoje-si Yangsan-si

= 4= Mg 45+ Mg op= Mg 5=+ Mg dEHT Mg 437
Seoul Seoul Seoul Seoul Seoul Seoul
Seongdong-gu Seongbuk-gu Mapo-gu Yeongdeungpo-gu| Gangnam-gu Gangdong-gu
MNE ZMT ME FEF ME ot Mg T Mg MET Mg T+
Seoul Seoul Seoul Seoul Seoul Seoul
Gangseo-gu Guro-gu Gwanak-gu Jungnang-gu Seocho-gu Gwangjin-gu
Ng 387 | 24 57 | RMeRUT | Of 247 i 2A7 oF SE
Seoul Busan Busan Daegu Daegu Incheon
Geumcheon-gu Dongnae-gu Haeundae-gu Suseong-gu Dalseo-gu Bupyeong-gu
oI AT oI GirT O Zafz BF M7 IF g7 ofH 55
Incheon Incheon Incheon Gwangju Gwangju Daejeon
Seo-gu Yeonsu-gu Ganghwa-gun Seo-gu Nam-gu Dong-gu
o AT 2 BT = 27 29X 27| AEA | 271 SEEA|
Daejeon Ulsan Ulsan Gyeonggi Gyeonggi Gyeonggi
Seo-gu Jung-gu Nam-gu Suwon-si Seongnam-si Uijeongbu-si
7] OFA] 27 HEA| 27| O[FA| Z7] EEA| 27| F2A 77| OHAA]
Gyeonggi Gyeonggi Gyeonggi Gyeonggi Gyeonggi Gyeonggi
Anyang-si Gwangmyeong-si Icheon-si Pyeongtaek-si Guri-si Ansan-si
27| SIgAl Z7| DA 7] oF2 27| 7182 Z7] JHZ FAOESN
Gyeonggi Gyeonggi Gyeonggi Gyeonggi Gyeonggi Gangwon
Uiwang-si Goyang-si Yeoju-gun Gapyeong-gun | Yangpyeong-gun | Chuncheon-si
FIEESN Ze 58z | 4d 397 28 B2 29 g6z | 29 37=
Gangwon Gangwon Gangwon Gangwon Gangwon Gangwon
Wonju-si Hongcheon-gun | Yeongwol-gun | Pyeongchang-gun| Jeongseon-gun Yanggu-gun
4 FZ = BFAM 5 227 5 82 i 55 34z
Gangwon Chungbuk Chungbuk Chungbuk Chungbuk Chungbuk
Inje-gun Chungju-si Boeun-gun Okcheon-gun Goesan-gun Eumseong-gun
£2 3E37 EEERY EEE=N Za MAA] EER=N 54 247
Chungbuk Chungnam Chungnam Chungnam Chungnam Chungnam
Jeungpyeong-gun Cheonan-si Gongju-si Seosan-si Nonsan-si Hongseong-gun
Z4 Efotz HE WAl HE A HE oFz e
Chungnam Jeonbuk Jeonbuk Jeonbuk Jeonbuk Jeonbuk
Taean-gun Jeonju-si Gunsan-si Wanju-gun Muju-gun Jangsu-gun
HE guZ HE 287 HE 2ohE RIEREESN RS Hef USA|
Jeonbuk Jeonbuk Jeonbuk Jeonnam Jeonnam Jeonnam
Imsil-gun Sunchang-gun Buan-gun Yeosu-si Suncheon-si Naju-si
T LA M st e FLT e Zdz e red T Aot
Jeonnam Jeonnam Jeonnam Jeonnam Jeonnam Jeonnam
GwangYang-si Hwasun-gun Yeongam-gun Jangseong-gun Jindo-gun Sinan-gun
ZE A ZE AFA| PZERIEIN AE 244 A2 AFA| ZE 3T
Gyeongbuk Gyeongbuk Gyeongbuk Gyeongbuk Gyeongbuk Gyeongbuk
Pohang-si Gyeongju-si Andong-si Mungyeong-si Sangju-si Yeongyang-gun
296 | (ADUBRE-TA|A =3
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85 B 35 1387 a8 42 45 sz 4 TFA g TIshAl
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