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The Improvement of Housing Affordability by Transportation Savings
in the Suburbs of Seoul Metropolitan
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Abstract

This study has analyzed the effect of the housing affordability improvement of the residents in the metropolitan areas,
applying Transit Supportive Home Loan (TSHL) which extends the loan amount according to the transportation cost
saving based on Location Efficiency Mortgage (LEM) System in the USA. The previous studies focused on introducing
LEM system to Korea, whereas this study has analyzed TSHL effect for the first time, taking into account the situation
in Korea. For analysis, The Transportation Savings (TS) is calculated and Housing Affordability Index (HAI) is drawn
by applying increased TS and DTI (Debt to Income), so the improvements of housing purchasing ability is examined by
HATI’s improvement. As a result, transit commute 1 (having own car) and transit commute 2 (without having own cars)
respectively produce the TS of monthly average 36 thousand won and 110 thousand won in comparison with car using
commute. Each additional loan (TSHL) amounts to 16.57 million won and 54.07 million won. As the distance is farther
and the house price cheaper, the improvement of HAI is more outstanding. City hall area showed the highest
improvements of HAI by 9.3% (transit commute 1) and 21.9% (transit commute 2) increase, in comparison with car

using commute.
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Formula 1. Formula of HAI

HAI = P;i—m x 100
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olo]] 71&2] A7 (Son & Hwang, 2001)”¢} 7|43 A7

$O2 st PBOL FHOR 24} -

2) B ol9]e] o] g2 N8 Fol7} 3 Aeket ZHe] ojzl ]
B A7 A9} 9ot A 9leklct.

3) & o) B2 W19l NS BHEAE FEI 20714 F AL
A& ASIG 7% 21049 AHAE Ju s, A2 F1F

7 30 km olS] EAIE B,

4 v, 33, Auth oAM= 7182 FH 74 %;i." FAA o &
F847F T3E HAIE UE3aL alou:], L;L Ze 28 Tl ME
Z oo AMAZE 7|22 dlo] HAIS FHF¢YE e By

O]'j—- /\)\E]'

5) AFEAEA - 2ol TS ¥]-§-0 T A H])E-} ALS|AH]E-C.
WPEAL glom AMAHE-S O] A8 7, AN - Tz
o] WEAIE HEo 2 FaL gl

6) F-Elvzt 7193 A 7oA = °EH1%, %ﬂﬂl%, AR, 73
B, AR, A, —‘?‘—%EEHZH Ydweh) 58 AFHAHIR A
g310] Pojulsh Auipelu]2 Fi 913}



TSRS B8 AT AEA] AT T i as 33
LR T H AR Hed QAES ZAlo7 H|L Table 2. Classification of Transport Costs
Ao golAl AAA, HEA ML 7FeE HU} Main category Sub category 1 Sub category 2
3 QAE x5 Vehicle price
sl Q48 =ZsI9T) Vehicle cost B P
e FgE = Qoo ABA o] s E HIIES Incidental expenses
AU WEA wE A4 AP og BriEe AnAs Fixed cos : Taxes
Maintenance & Maintenance cost
Jo] o] 7l ko] 7t HEAo] 2 FES A ownership cost
- - - Insurance
ste] TSAHE Al A gr 5l oA RS WA stk ;
P Fa m2E gol=S pAULn WENLo Variable cost Operating cost Fuel cost
stk ek =Ed 8dled Sgvle —o o Cost of public transport ~ Public transport fee
Aelel A AL A -
SYPHG O 7 LpFo] FEGCEN TSHES AT &
e AR gowA ARYSe] HHS FAANE & FELAT BES 9 AR FFo oA
A AE 73T A== 2] oF 90%7F = Akl A 20119 71
WG] S HFIEVEL VAT L AT QA AFESF oo oF 4%t $EA A mels
HEge] & grlE 11191‘5}911 ERA7A] ol&sA B o 2012 29 71E oA AL - HvlEE A F
© w2, ASHE, dEe] 933 BHAAVL 90108 AFWE HI} 1609 BESEARDS AYsack 3
sol YFwELT S0% mEaT ol A/ AW FILAAE] AEIE 10%
= A= L5 SOk | S
Table 1. Evaluating Transport Costs Factor s, e 1999 =Esf g Wik ]T 7.6+ 2006
— — — g2 ABA SR g, 20119 ¥ Al
Ease jectivity Variability Personality B ~
Evaluate Factor O] 43 7|F 119 7838 o] z}gF WA|F7|7
e R sl E 1142 e sl Fujel }oLﬂTHsﬂ
Sales price R W2 Hy AARate] HeAdLS Zolx H|Lo| I
(excluding tax) © © © O o AEE RS WS 10des M. e
Insurance fec oo oo A Hls U Bel T AE71E B
|Residence parking cost O O O O | 0% =02 7145kt
Special excise tax O O O O
Education tax O ) O O Table 3. Classification of Commute Area (unit: km)
VAT — O O O O Area City Oneway Annual 10 years
Acquisition tax © ) Q ) Guri 156 81186 811864
Registration tax © © Q O Goyang 18.1 04483 944829
SESTSIC debt discount o 0 0 Namyangju 23.7 123579 1235786
Automobile tax o o o o Eltﬁ; Uijeongbu 26.1 13619.7 136197.1
a -
Local education tax O o o o Yangju 28.1 14667.8 146677.9
- - Paju 31.6 16498.0 164980.0
Residence parking
pportunity cost O O O O Dongducheon 417 21733.1 2173314
Fuel costs Average 26.4 13777.6 137776.3
. O O O O
(excluding tax) Gwacheon 10.7 5600.1 56001.4
Maintenance costs O O O O Seongnam 15.8 8238.6 82385.7
[Non-residence parkin A 16.4 8572.3 85722.9
A PERE o o ® o fyang
Hanam 19.5 10162.6 101626.4
lighway tolls O o O o Cr’;nn’f Uiwang 215 112159 1121593
Personal costs of - -
Gwangju 28.2 14683.4 146834.3
fransportation accidents O O © 0 g
- o o o0 Suwon 325 16930.8 169307.9
me
- tion f o o o o Yongin 35.7 18609.8 186097.9
ongestion fee
g - Average 22.5 11751.7 117517.0
[[ravel time costs O O O O
T ation o o o o Gwangmyeong 8.6 4458.2 44582.1
ransportation tax
F lp fal excise tax. O o o o Bucheon 15.0 7800.6 78005.7
uel special excise
F l\fAT o o o o Gunpo 20.8 10824.9 108248.6
ue
Traveling & o o o o Yeouid Gimpo 233 12170.1 121701.4
raveling tax eouido
N it' facilid Incheon 23.7 12357.9 123578.6
ransportation facilities -
bpportunity cost @) O O O Siheung 24.4 12696.8  126967.9
Non-residence parking o o0 o Ansan 29.3 15267.4 152674.3
kocial costs Average 20.7 10796.6 107965.5

#2349 A|5Z (2012. 10)



220 A% W 304 oo ALA AHIE W
7 30km ol i AeE AL T A Thed @
Rl ARIEA AL, B, cASlAG 3 o1
ke Fow Bavty psgon FeAe vl

B 2] I (http: //map naver.com) AU 25 Fzslo] ZF AlH
dA 71 7M7he Aol AskE 7R ] HAARE F
27BR sl 5 S VIEeE stk
2) E.:LH]_Q_Z—]71—OH_4 /\]‘iﬁol—tg
Ao A oA7ER] B2 T AHFojokel= ¥
31

[e]

EEste] wAUI§F WENGOT RRI F A
£ Fst] EE Wi HEES TS AE A iy
ato] Z7RE oAl thSalss oldsile o dEE TS
= J’EO}MEL

TSAH 8L F ARA) olgd] B vg 82
g =237 fjsle] BHHo wyse AuHel vg
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(TC1, Transit Commute 1) S AFAE 2L 23
SIAE 9= A-$(TC2, Transit Commute 2) F 7] 72
2 AE3INeH ol 2oz FHSH <Formula 2>}
2.

Formula 2. Formula of Transportation Savings

TS,=Operating cost—Cost of public transport
TS,=Fixed cost+Operating cost—Cost of public transport

FeE T MAEHE FA457] s LTV 40%,
o|AEL 23 AL ATHEEOIE oA 5.02%
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| DTI changes due to additional loans |

| Changes in HAI due to DTI changes |
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| HAI improvement by area |

Figure 1. Flow of Measuring Improvement in HAI
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Table 4. Vehicle Cost (unit: Won)
Monthly Annual 10 years
Vehicle price 182,320 2,187,836 21,878,357
Incidental expenses 13,161 157,932 1,579,316
Total 195,481 2,345,768 23,457,673
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Table 5. Maintenance & Ownership Cost (unit: Won)
Monthly Annual 10 years
Tax cost 27,346 328,156 3,281,561
Maintenance cost 37,531 450,374 4,503,736
Insurance 59,012 708,144 7,081,436
Total 123,889 1,486,674 14,866,733
289 982 Hgskel Azt
2) WEHEe A=

238 sFehs FRHES EFRR7H Wl 7
A MFoz FAAE Stk ey ARt 24 54
= BF AEdoksls vEdez He
AFetA] eal Fgete] AP AFES
Skt A R Akl 7P R 2~ 2343 20124 2¢
71 As A IERUbE e B2t EEHT 11,9689~
2,05899] BXE HolT deul ALY HE 95ty
2,0009 0.2 &3}t
() HeswTHE
S In

HE5uEel

3) T8RN (TS)Y] A=

A7HE] ool Seoife] wE TS WHele} a3}
2b ) 9k},

Q4R ZF Aol 2A <Formula 2>o ti)ste] 4F
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o] & A 14089, 7 10119, oJo]x=d 87
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Table 6. Fuel Cost (unit: Won)

Area City Monthly Annual 10 years

Guri 122,311 1,467,730 14,677,300

Goyang 142,343 1,708,110 17,081,100

Namyangju 186,176 2,234,117 22,341,170

. Uijeongbu 205,187 2,462,242 24,622,420

City hall -

Yangju 220,976 2,651,717 26,517,170

Paju 248,549 2,982,593 29,825,930

Dongducheon 327,419 3,929,029 39,290,290

Average 207,566 2,490,791 24,907,911

Gwacheon 84,369 1,012,423 10,124,230

Seongnam 124,118 1,489,411 14,894,110

Anyang 129,145 1,549,742 15,497,420

Hanam 153,105 1,837,255 18,372,550

Gang-nam Uiwang 168,973 2,027,673 20,276,730

Gwangju 221,212 2,654,545 26,545,450

Suwon 255,070 3,060,834 30,608,340

Yongin 280,364 3,364,372 33,643,720

Average 177,044 2,124,532 21,245,319

Gwangmyeong 67,165 805,979 8,059,790

Bucheon 117,519 1,410,227 14,102,270

Gunpo 163,081 1,956,973 19,569,730

. Gimpo 183,348 2,200,181 22,001,810

Yeoui-do

Incheon 186,176 2,234,117 22,341,170

Siheung 191,283 2,295,390 22,953,900

Ansan 230,010 2,760,124 27,601,240

Average 162,655 1,951,856 19,518,559

Table 7. Cost of Public Transport (unit: Won)

Area City Monthly Annual 10 years
Guri 54,316 651,786 6,517,860

Goyang 58,661 703,929 7,039,290

Namyangju 78,214 938,571 9,385,710

. Uijeongbu 58,661 703,929 7,039,290

City hall -

Yangju 63,006 756,071 7,560,710

Paju 80,387 964,643 9,646,430

Dongducheon 76,042 912,500 9,125,000

Average 67,041 804,490 8,044,899

Gwacheon 49,970 599,643 5,996,430

Seongnam 80,387 964,643 9,646,430

Anyang 54,316 651,786 6,517,860

Hanam 54,316 651,786 6,517,860

Gang-nam Uiwang 86,905 1,042,857 10,428,570

Gwangju 95,595 1,147,143 11,471,430

Suwon 91,250 1,095,000 10,950,000

Yongin 95,595 1,147,143 11,471,430

Average 76,042 912,500 9,125,001

Gwangmyeong 45,625 547,500 5,475,000

Bucheon 86,905 1,042,857 10,428,570

Gunpo 95,595 1,147,143 11,471,430

. Gimpo 86,905 1,042,857 10,428,570

Yeoui-do

Incheon 58,661 703,929 7,039,290

Siheung 63,006 756,071 7,560,710

Ansan 91,250 1,095,000 10,950,000

Average 75,421 905,051 9,050,510

#2349 A|5Z (2012. 10)



MES7sFde] HH3e AlHE s7aTY 7 A 52u0 Table 9. Possible Additional Loan (TSHL) (unit: Won)
Thl, o= 519tk o g AEEG oW FFH] 71 Area City TCl TC2
‘91.4?1’%.9& 7]_;0], = Zu}% Hoiﬂ- Guri 10,285,789 48,831,265
2) = 22 o8 DTS Goyang 12,658,701 50,808,692
6 2904 T e A e
Unz Az = HAch 28U Solu = City hall _ — o
: iz Eﬂj DTL 7] L]E i . ij 301 ‘;ODZI v Yangju 23,896,506 60,173,530
A FEFHAEAE] a50] FolM Foid ftel oY Paju 25,438,271 61,458,334
2}, TSHLE S22 thE7] ool TSHHE 9234359 Dongducheon 38,026,351 71,948,401
o] EojRtia dATE FUIR tiE SUT Fdo] F Average 21,257,507 57,974,363
7Vaste] aAYEE Azjoltt. Gwacheon 5,203,499 44,596,023
S8 21E o] &3+ %%(Car Commute, ©]3} CC)TJr H] 2 Seongnam 6,615,227 45,772,464
3tod TCI, TC2¢| DTIE A HE% <Table 10~12>¢} 7t} Anyang 11,319,630 49,692,799
NHDe AS DI} TCIS B 40%p, TC2E Hanam 14,944,017 52,713,122
0.6%p BESASIT. F2AL P W gL 2 Cvenn U S S
- wangju ,002, ,095,
; ‘);/(,p, 13. O‘V:L‘iiot"j :}7 7 M“‘Oﬂg 7 7"0} 28‘@’; 9-6(V;p Suwon 24,781,298 60,910,856
AL A2 Z2F 2.5%p, 9.3%p Wt ¢ Yongin 27,950,387 63,551,763
Al AIHe] wEe] 7P A YER. Average 15,278,869 52,992,165
3) DTI¥Sle] w}& HAI®| W3} Gwangmyeong 3,258,383 42,975,093
F7HE $9 HAIE 97 B2V 8809 e dE= Bucheon 4,631,066 44,118,996
Asloul mE 2= AL spgEch AA DTS 73+ § Gunpo 10,208,717 48,767,039
F71E A AA DTS Bl2sted =718 DTIE F9Y) Yeouido Gimpo 14,589,217 52,417,455
%)‘5} E‘% ] Oiq-_l_ 0:174;(]‘_ 25% DTI‘)ﬂ ‘%})\]—0]-0:] }\H Incheon 19,289,546 56,334,396
=0 HAIZ A=349h Siheung 19,404,643 56,430,311
Ansan 20,990,546 57,751,896
Table 8. Transportation Savings by Area (unit: Won) Average 13,196,017 31,256,455
Area City TCl1 TC2 Table 10. DT/ Changes in City Hall Area
Guri 67,995 322,804 City LTV/DTI cC TCI1 TC2
Goyang 83,682 335,876 LTV 400%  429%  540%
Namyangju 107,962 356,110 Guri DTI 252%  27.0%  34.0%
Cit hall Uijeongbu 146,526 388,247 Changes in DTI i 19%p  8.8%p
Yangju 157,971 397,784 LTV 40.0% 44.0% 56.7%
Paju 168,163 406,277 Goyang DTI 20%  243%  31.1%
Dongducheon 251,377 475,623 Changes in DTI _ 2.3%p 9.2%p
Average 140,525 383,246 LTV 200%  465%  614%
Gwacheon 34,398 294,807 Namyang DTI 182%  21.1%  27.9%
Seongnam 43,731 302,584 Ju Changes in DTI - 29%p  97%p
Anyang 74,830 328,500 LTV 40.0%  48.5%  62.6%
Hanam 98,789 348,466 Uifﬁfl“g DTI 18.8%  22.8%  29.4%
Gangnam Uiwang 82,068 334,532 Changes in DTI - 4.0%p 10.6%p
Gwangju 125,617 370,822 LTV 40.0%  60.9%  66.6%
Suwon 163,820 402,658 Yangju DTI 163%  207%  27.2%
Yongin 184,769 420,116 Changes in DTI - 43%p  10.9%p
Average 101,003 350,311 LTV 40.0%  49.9%  63.8%
Gwangmyeong 21,540 284,092 Paju DTI 18.6% 23.2% 29.7%
Bucheon 30,614 291,654 Changes in DTI - 4.6%p  11.1%p
Gunpo 67,486 322,380 LTV 400%  609%  79.5%
) Gimpo 96,444 346,511 Dongdu DTI 13.1%  200%  26.1%
Yeouido -cheon
Incheon 127,516 372,405 Changes in DTI - 6.9%p 13.0%p
Siheung 128,277 373,039 LTV 400%  505%  63.5%
Ansan 138,760 381,775 Average DTI 18.9% 22.7% 29.3%
Average 87,234 338,837 Changes in DTI - 4.0%p 10.6%p

=T =
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Table 11. DTl Changes in Gangnam Area

Table 13. Changes in HAI

City LTV/DTI cC TCI TC2 Area City cc TCl TC2
. LTV 40.0%  40.6%  45.0% Guri 10094  93.97 74.64
'wa
—cheon DTI 63.7% 64.7% 71.8% Goyang 87.90 80.54 64.32
Changes in DTI - 0.9%p  8.0%p Namyangju 7262 6497 5229
Scong LTV 40.0%  41.3%  49.0% i ball Uijeongbu 7502 64.68  52.69
1 al
am DTI 36.8%  38.0%  45.0% ty Yangiu 6520 578 15,60
H _ 0, o,
Changes in DTI 1.2%p 8.3%p Paju 2442 62.88 5156
LT 40.09 43.39 4.6
v 0.0% 33%  54.6% Dongducheon 52.56 4124 34.60
Anyang DTI 24.6%  266%  33.6%
- Average 75.55 66.29 53.67
Changes in DTI - 2.0%p 9.0%p
LTV 20.0% 14 4% 55.7% Gwacheon 254.96 245.74 192.89
! 0 B 0 . 0
Hanam P 1% 269%  338% Seongnam 147.15 14045  110.61
Changes in DTI - 27%p  9.5%p Anyang %843 9100 7245
LTV 40.0%  433%  533% Hanam 9697 8153 7025
Uiwang DTI 27.5% 29.8% 36.7% Gang-nam Uiwang 110.18 101.12 80.71
Changes in DTI - 2.2%p 9.1%p Gwangju 71.98 63.30 51.24
LTV 40.0% 47.6% 61.1% Suwon 84.13 71.37 58.44
Gwangju DTI 180%  214%  28.1% Yongin 98.47 81.94 67.51
Changes in DTI - 3.4%p 10.1%p Average 120.28 110.31 88.01
LTV 40.0% 48.5% 60.9% Gwangmyeong 119.01 116.27 90.84
Suwon DTI 21.0% 25.5% 32.0% Bucheon 94.80 91.74 71.91
Changes in DTI - 4.5%p  11.0%p Gunpo 99.58 92.75 73.66
LTV 400%  482%  58.6% Veouind Gimpo 7903 7150  57.34
s coul-ao
Yongin DTI 24.6% 29.7% 36.1% Incheon 7701 67.78 54.90
H - 0, 0,
Changes in DTI 5.0%p 11.5%p Siheung 7469 65.52 53.08
LTV 40.0%  447%  54.8% Arsan — 5361 5170
A DTI 30.1%  32.8%  39.6% : : -
verage : ° ° ° Average 8822 8131 6477
Changes in DTI - 2.8%p 9.6%p
Table 12. DT/ Changes in Yeouido Area HAR= TC19] A4 HAHoE 104%] MATHE B
City LTV/DTI cC TC1 TC2 o] TC2o A= 28% /MAE AL=Z Yelut F+ 4
Gwan LTV 40.0%  40.8% 50.4% L9 RN BT} 2t 21.5%, 342%2 7HE &
myeo fg DTI 29.8%  303%  37.5% W2 nork
Changes in DTI - 0.6%p 7.8%p ZEl 2ol =E A § 3 B
LTV 400%  414%  534% i)LHT ;Z;"H—;HE“%;J; tﬂtiv':/_ T ———
Bucheon DTI 237%  245%  31.7% qz = o = i; = —iL L:‘”
Z Fo] = olr-x] o sl=2 A H O
Changes in DTI - 0.8%p  8.0%p A8 AFe] FEFYTHe] HkE Avuith
LTV 40.0%  43.0%  54.1%
Gunpo DTI 24.9%  267%  33.7% 10
Changes in DTI - 1.8%p 8.8%p
LTV 40.0%  453%  59.1%
Gimpo DTI 198%  224%  29.2%
Changes in DTI - 2.6%p 9.5%p
LTV 40.0%  472%  61.1% mec
Incheon DTI 193%  228%  29.5% DIZ
n
Changes in DTI - 3.5%p 10.2%p
LTV 40.0%  475%  61.8%
Siheung DTI 187%  222%  28.9%
Changes in DTI - 3.5%p 10.2%p
LTV 400%  483%  62.8%
Ansan DTI 183%  22.1%  28.7%
Changes in DTI - 3.8%p 10.4%p
LTV 40.0%  448%  57.5%
Average DTI 2.1%  244%  313% oA
Changes in DTI - 2.5%p 9.3%p E3]
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Figure 4. Improvement of HAI in Yeouido Area
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