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South Korean Demand for Tourism in North Korea and the Impact of their
Expenses on the North Korean Regional Economy

Misuk Kim** - Taeyoung Seong*** - Eunhee Choi**** - Daesik Choi*****

Abstract
This study analyses how much Korean visits to North Korea have an impact on the North Korean regional
economy. It estimates the demand for North Korean tourism via the borders of North Korea, China, and
Russia and South Korean expenses to be spent in North Korea. When asked if they are willing to visit North
Korea within the next five years in case the pre-conditions of the visit to North Korea are satisfied,
approximately 64.1% of the survey respondents indicated ‘yes’. To estimate the demand, this research
employed the analysis of purchase intention, popular in marketing, based on their willingness to visit. The
annual demand for tourism was 4,136,361 persons. The average estimated expense per person is KRW
1,532,000 and the total annual expense is KRW 6,336.9 billion. Assuming that airfare is excluded from the
total expense and the expense is made evenly in each tourist destination, the estimated amount to be spent in
North Korea is KRW 2,838.7 billion per annum. The backward linkage effect of this expense on the North
Korean regional economy is KRW 7,972.1 billion in total production inducement, KRW 2,619.4 billion in
value-added inducement, and approximately 2,890,443 persons in employment inducement. The value-added
inducement effect is estimated to be approximately 7.6% of the North Korean nominal GDP in 2020. South
Korean tourism is expected to have a significant impact on the North Korean economy. As the demand for
North Korean tourism is likely to increase steadily due to the expected increase in overseas travel demand by
Koreans, inter-Korean cooperation is needed for the development of North Korean tourism infrastructure if

conditions improve.

Keywords : North Korea-China or North Korea-China-Russia Border Regions, South Korean Tourism
Demand for North Korea, Tourism Expense, Economic Spillover Effect of North Korea, Tour of
Mt. Baekdu
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Table 1. Survey Overview

Category Contents
Survey
Method
Survey

Target

- Online (to show maps for questions
containing geographical names)

- 1,000 men and women over the
age of 20 in the country

- Random sampling of population
proportional allocation by gender
and age

Sampling

Survey

Period March 15th to 28th, 2021 (2 weeks)
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Table 2. Respondents’ Characteristics

Number of Number of
Category Cases (%) Category Cases (%)
(persons) (persons)
Professional/
Male 508 50.8 Technical 167 16.7
Gender Education/
Female 492 49.2 Administration/ 286 28.6
Office/Management
20 ~ 29 200 20 Sales/Service 102 10.2
Production/
30 ~ 39 202 20.2 Transport/ 64 6.4
Job General Labor
Age
(years old) 40 ~ 49 240 24 _Agrlcu_lture/ 8 0.8
Fishery industry
50 ~ 59 248 24.8 Self-Employment 92 9.2
60 or older 110 11 University Student 49 4.9
Housewife/
Displaced Yes 109 10.9 Unemployment/ 232 23.2
Persons in Other
the Family Less than
No 891 89.1 KRW 1 million 21 2.1
> KRW 1 million,
Single 94 9.4 < KRW 2 million % 95
> KRW 2 million,
2-person 187 18.7 < KRW 3 million 199 199
House- > KRW 3 million
Number of  3-person 295 29.5 hold < KRW 5 million 299 29.9
Household Income p—
Members > KRW 5 mi ion,
4-person 344 34.4 < KRW 7 million 198 198
> KRW 7 million,
< KRW 10 million 126 126
5 or more 80 8
More than 62 6.2
KRW 10 million ’
Total(by Respondents’ Characteristics) 1,000 100

Table 3. Intent to Travel to North Korea via the Border Area between North Korea, China, and Russia

(unit: %)
Cases
Category foemsors) Yes No
Total (1000) 64.1 35.9
h ok led Yes (55) 72.7 27.3
ose who have travele
abroad for the past 10 years No (668) 68.7 31.3
Total (723) 69.1 30.9
Others (277) 51.3 48.7

http://IhiThorkr | 7



Table 4. Expected Number of Visits Within 5 Years of ‘Yes’ Respondents

Number Total Number of
of Visits 1 2 3 4 5 6 7 8 9 10 Total Number Visits per
(Times) of Visits  Person
Persons 239 244 121 10 20 1 1 1 2 2 641 1,289 2.0

Table 5. Preferred Areas for Tourism in North Korea
(unit: multiple responses, %)

Mt. Namyang Hoe- Ra-
Cases " Cheong- Mt.
Category T Baekdu Samjiyeon (Onseon ryong 0 Ci Chilbo SO0 Others
p (East route) gun) City J ty City
total (641) 61.6 18.7 8.6 8.4 12.0 148 139 1.1
(4) B3t JPA ZAE A3 X3} ol 3 e gk5Q’ 23.9%, 28} 3’ 15.0%, ‘58 6Y’ 13.6% &
DAZIR= TA 9] 4=0 2 VP TH(Table 7). A1-8-4 - X74-2(2019:

P s FAHER 37iE FAJ5te] ol 5] 185)9] APollAt= 241 3(43.7%), 34 42(23.5%)
AT g ZAFITHTable 6). WAL 534 08 E9ed], & A 552 FFAGS
AA o7 71.8%= 7F A B T2 ARst] digol ol s A= 2o o] AojE 4
B SR ES PRI S ERHEARS, 53 Hiof| Q7| R0 & Helth
A A7t 18.9%, ‘F= B2} 53] Hok, 4,

I‘

A RAF A7} 9.4% 420,82 A e @ 1915 oA 1% 7]
ekt of 0] 1915 % ofa) 8| rj o
@ ol 97 Aysl=A)o] djs] 100~2009H) T]EFo] 45.1%
QoA AEigt B R| 0] ot ol AHL o] 79T, 50~1007H) TR 20.1%, ‘200~300
2 A7 38 4900] 25.1% 7P A UERE T, 4 Rl 0]k 15,10 50] 40 2 S519ITH Table 8).

Table 6. Preferred Course

The Area of Mt. The Area of Tomun, LD e ol Hgnchup e
. . . Bangcheon in China,
Categor Cases Baekdu and Yongjeong in China and Vladivostok Hasan and
sory (persons) Samjiyeon City Namyang, Cheongjin, and C o
. . . Usurisk in Russia, and
in North Korea Mt. Chilbo in North Korea .
Rason in North Korea
Ranking 1 (%)  (641) 71.8 9.4 18.9
Ranking 2 (%)  (641) 17.2 39.8 43.1
Ranking 3 (%)  (641) 11.1 50.9 38.1
Table 7. Itinerary
(unit: %)

Cases One One Night 2 Nights 3 Nights 4 Nights 5 Nights 6 Nights 7 Nights Others
(persons) Day 2 Days 3 Days 4 Days 5 Days 6 Days 7 Days 8 Days

(641) 0.6 3.3 15.0 25.1 23.9 13.6 8.7 9.0 0.8
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ZAATE 3P 1913 B 153.20H9 S A& 08 U TH(Table 10). Fyg9] Aow7t
T2 0 & ot E2d, ol RS /HEA G| gt £33
oA WEA FREOA} =2 A= o] glof

® Y FHA 5 Holo} 4184 - 2742(2019)9] FAPIAE &gt
S FAAE AP T o, SHA Q1S ZFoHA] HE Al IS 159 AAE T (62.0%)
Az, 2 01 A TF(11.5%) S ‘FARESH - A] HHE

[e) =
8'0] 29.8%% 7 k1, ‘378’ 24.0%, ‘478’ 20.1% (14.0%)°]| o]o] M| AR Z A S5}t

sk B 3. o] 3.2 25019 g H KEAE FH
3170k AL W7 SEA a2 Y 3.2.1 $25HYHY
Hold o= Q2= EalEth 53-8 FBA S ARl HEE HEE 2
ARZE eAlol Higt 2AMEIE v o & Tl
GAZS=TFES EFA R RS e = 5

Ho| EPoIA dest= g EEol izt 1,2,3¢  ZRhoht & AFolA s ARRAR R el A
A FE-SHo R AR AT AR AL 0I186.1%2 A WEOE o]0l B35S Fgsto] F43t ut
7P A R, AR AR 65.7%, FE T &5 21(2005)0] wEH, “2rg 5] A = 28]
60.4%, ‘ALY 47.4%, BA| L AN 33.1% 9] 2k 90%, “oft A Z"o| k= 4xH|A19] °F 40%,

K

Table 8. Estimated Expenditure per Person

(unit: %)
Lessthan = KRW = KRW = KRW > KRW  More than Average
e KRW  0.5mil.and 1mil and 2mil. and 3mil. and KRW (KRW
P 0.5mil. <KRW 1mil. < KRW 2mil. < KRW 3mil. < KRW 5mil.  5mil. (mil.))

Total (641) 6.2 20.1 45.1 15.1 8.1 5.3 1.532

Cases

Table 9. The Number of Companions

(unit: %)
Cases Single 2 Persons 3 Persons 4 Persons Over 5 Persons Average
(persons) (Persons)
Total (641) 12.8 29.8 24.0 20.1 13.3 3.1
Table 10. Preferred Tourism Activities during Trip
(unit: %)
Appreciation . Tour of
Category Cases of the Fogd A LOC?I Life Resting Historical Shopping Others
(persons) Experience Experience .
Scenery Sites
1+2+3
Ranking ¢4 86.1 65.7 33.1 60.4 474 7.2 0.2
(multiple
response)
Ranking1 (641) 62.9 12.9 6.7 9.5 8.0 - -
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£23]- 2|0hA)

=2

A BEATE 2014e] o 10%7H AR A
F2 PO B oA A ol Uk gieth
gtk Aol B e Tl 2 S 5 4
E7h o OJgFol i “98”, “§he 02 B
0B, 98’ SuXc 9 3714 2hge] itk
2 2 83hee)

A

= o HHES T, A% 23 64.1%°Ih A
FGEL2 oY o] Uttal SHRE ARHol A
ol P E= ARt HE= 2] (2005) A AA|
Stal = QAL o] whE 37HA] EHE(90%,
40%, 10%) 2] B4k 46.7%0°]|tt. o] FH= 85
A B e 29.9%01

A SE =g Eexdd e ()

AR R Sgo] A7 352 B9,
249 o} B VYIS 5 RPFESIE Al
o] =it} 54 oy 28] Wk gPeigon
2 QR S| B4 048]/ 3 A g ohe 27
| A7 BYZ 0F0.1208)/9 - ol ek?)

ZAE AP WS
= AA| HHEF 815(29.9%) x AZFE IR 315
(0.43)) (2)

5) ¥ 9](2005)7} A G Pl elAt S5 1] 54 M o] F7kgrel A w e Ark 7} wEola 9ol s o
3% glou, o] Eol A 0otk BaHel Hg 18] AR w ey wak ol o] ek whl
374 gvlo] 4] 91 oloj x| g o] W 5ol ZHL.

& Ho},

= 2735 9Igh B BHI(0.1203]/49 Q)

)
S A7+ ¥ 4,136,3613], & AU 4,136,361
Oo|tH(Table 11). O|& of3] AT B, WEAF
I ERF AR A Ao (152 2,968,3713], ‘T &
& B0t S5 BT EAE S, B9t LA (2
T2 387,1793], ‘= BT} 53] |, HA,
HBA Ao (354)7} 780,811 3]0|T}H(Table 12).
SHA 7W 338 2.8 2ARRE 715-4](2002)9] A
TLoll A= 907t B, HAd% £1(2004)] AtollAl=
1,249,500 0. & F7J5I3iet & A+ Bik= Ay
A F729] 9F 3.38)|~4.6H|o] SR 2 A
o] 8 F4L 53 =, B HABA QY v
9] Q8 IFAE AHolHA 53 W k= A
ojlng 7]Eo] AtHTh=s BA U2 2 o= Hel
t}.8) ot f-2|uet w1 L] ol A7t X|&2 0

6) HHE= 9](2005) ST oSBT} A1 FulSkETo] AFRA} QT S QTR Juster(1966), Morrison(1979)

58 2751 -
7) oA A= SHAH35.9%) & A== U
St of 7| AT WgaA] 98

S AEE S 4 o n R, olo] B $E-L EE5te] Bdsior

8) AA| AU AT TR BHASE 71 B S 2007 7F oF 350 FACEA, AV, 4 B 5,
2022.7.1. 9. https://kosis.kr/statHtml /statHtml.do?orgld=103&tbl1d=TX_10301_A002&conn_path=%2012).

o] G AT 7S WFER B 59 E AT WAL 2h, 37, AA| 9, 97, Bt RARS 5 20 PYX

7} 39t 9] Tl 3, A=A Aok So] girh AASolA WEelee Aret Aolu ARgise} vlLs)

Sl
=39k

10 | LHIJournal Vol. 13, No. 3



Table 11. Estimation of Tourism Demand (Annual)

Adjusted Average Number of
Tours per Year

0.120 times/person

the Population Aged 20 to 64*

34,569,540 person

Annual Tourism Demand

4,136,361 times

Note: The number of registered residents is as of December 2020
Source: https://kosis.kr/statisticsList/statisticsListindex.do?vwcd=MT_ZTITLE&menuld=M_01_01 (Accessed Jan. 24,

2022)

Table 12. Estimation of Tourism Demand (Annual) by Course

Course Course 1 Course 2 Course 3
Demand

Annual Tourism Demand (times) 2,968,371 387,179 780,811
2 Z71H0 ), B3 W HA0RE AR B L oh BeiE AEE S AAAnS WA |
3t ool = o] et o] HHgE 4= U2 Aoth th o] AtollM= WBAIEE AT AFA7GA Adut
o] L3S 23k vlo] AAATHA S 0] 8519
323 OIRISY & XIEY o}, 411 GATHL Ao 4 0] AHQl AT Tt} B
At A SE AT IS AR IS g 1o a0 32/t ARl FHH 02 WY
AS A R00 Fohd AF7IEEA S A= Ao, 72 EXAIAE A EE0] I ads

2 A zAe)A DY

DECEIS S

sto] A5 w8 AT 0] Aol Al 371 A0
sl 15912 SET vleuhe dhfo R R

l

2 W6t 2| &5t o Pu]-8of 23t BAA o
83E =&351t)

4.1 ZHH DEsd 24 U

9) =4l gfQjoisy 4= 2004 882.6%F 1, 2019+ 2,871.4%F O F 3.25H] o]} ZV/ISHEAA,

ol
re

LEshe goll g9 ol-&drh oA dE A
TN E L 4= RO WBAIEE AT BAEHE

oick

o Aol q EE TAH B oIz g
2 S 510]4 0] At 24 A 20k AskE Pushs
gl {1278 Zlo]c. ol Hake] 41l Hofo] 5
RN ololA, LAY B SIS
27 2R Pl Btk A9 S
5} 292 A % A0 e, S
o o] zﬂol SISl AR QIEHER H A A4} B
[shck B3L olo] that W] (7S LA
o e

o] Aol A g2l A] A|AISH
TEE o] §3lo] B4h0] HAATES 57

=]

A =

_c|>_|:

Oll
rir

p
2o
off 2

st

“e-U 2} I 27 3|2]of 3y

42", 2022.2.16. Q1. https://www.index.go.kr/potal /main/EachDtlPageDetail.do?idx_cd=1655).
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Y0l - SEY - F23)- F0
A 9(2014)9) ATATE BRI o] Ao SR 07 BBk FAL AIIEFA 5
Hogogo Augolgsiol dgle17lnE  EY, 8%, NI, FEANE, 71444, 7Iet
Falom, qejos ded Be0) 2549 ARYS FFUCE Fol AL Yor, ufetA
EREDRE *WJ&% AN BE S F  FFY YA LS BRo] BE SU 48
oM ATES TR0l AYAWES 4510k, kL Bk off Table 15% HX9(2015)%]
Table 13, 145 o] AT Anko) AQYGHEE  FAHE BRGol £ ALSARI

85to] e

Ao AR AR

o}o
Lg—L_

A5 2](2014)9] Ao THEA] QR HAF-
Tae] £ f15iA, 249 (2015)S] A2}

01%91 Ave Tt P F=o =35 ¢

) rlo

SR

AT,

Table 13. Production Inducement Coefficient of North Korea

B3} ﬁi]e EH/L]__E -rJS']O]'OﬂJ:‘Eﬂ 017‘]0]
EYsh Aol FLsHA AgErh

7}

Agri- Mec- Other
cult- Elec-
. Che- . han- Man- ..
ure, Light . Prim- Metal . tricity,
.. mical Cer- ical ufactu- Constr- .
Category Fore- Mining Indu- . . ary  Prod- . Gas ) Service
indu- amics and ring uction
stry stry . Metal ucts Elec Ind and
and y . . Water
. tronic ustries
Fishery
Agriculture,
Forestry and 1.4885 0.0382 0.9776 0.0813 0.0961 0.0509 0.0425 0.0551 0.1094 0.0373 0.0955 0.2873
Fishery
Mining 0.2435 1.2589 0.2352 0.4556 0.1956 0.3465 0.0984 0.0736 0.0647 0.6607 0.0811 0.1780
Light Industry 0.8174 0.0915 2.5022 0.1975 0.2317 0.1206 0.1045 0.1357 0.2769 0.0886 0.2342 0.6422
Chemical
Industry 0.0812 0.0399 0.0989 1.1795 0.1208 0.0583 0.0400 0.0477 0.0596 0.0548 0.0610 0.0644
Ceramics 0.0054 0.0163 0.0062 0.0124 1.1706 0.0262 0.0182 0.0103 0.0089 0.0119 0.0957 0.0086
Primary Metal 0.0078 0.0180 0.0096 0.0184 0.0795 1.5818 0.2397 0.0569 0.0344 0.0185 0.0396 0.0099
P:ggtlac}ts 0.0089 0.0260 0.0103 0.0183 0.0471 0.0679 1.2011 0.0411 0.0288 0.0262 0.0360 0.0102
Mechanical "~ 1906 01650 0.1024 0.0998 0.1966 0.2205 02387 1.5104 0.1783 0.2004 0.1927 0.1214
and Electronic
Other
Manufacturing 0.0019 0.0016 0.0033 0.0020 0.0067 0.0033 0.0032 0.0055 1.0649 0.0021 0.0031 0.0053
Industries
Blectricity, Gas ) 1995 0.0896 0.1067 0.0517 0.0771 0.1018 0.0423 0.0410 0.0280 1.1855 0.0396 0.1147
and Water
Construction 0.0130 0.0176 0.0137 0.0092 0.0080 0.0137 0.0062 0.0084 0.0045 0.0186 1.4955 0.0783
Service 0.1280 0.0798 0.1477 0.0626 0.0724 0.1116 0.0549 0.0714 0.0469 0.0894 0.1182 1.2880
Total
Backward 2.9837 1.8424 4.2138 2.1883 2.3023 2.7031 2.0897 2.0570 1.9056 2.3939 2.4921 2.8084
Linkage Effect

Source: Based on the 10 table of Shin et al. (2014). (in Korean)
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st=019] S5t UEONRt Sot X|F9GH &2t
Table 14. Value-Added Inducement Coefficient of North Korea
Agri-
cult- Che- Mec- I\(/)l;i_-irf Elec-
ure, Light . Prim- Metal hanical . tricity,
- mical Cer- a-ctu-ri Constr- .
Category Fore- Mining Indu- . . ary  Prod- and Gas . Service
indu- amics ng uction
stry stry st Metal ucts Elec- Ind-ust and
and y tronic . Water
. r-ies
Fishery
Agriculture,
Forestryand 0.5714 0.0146 0.3753 0.0312 0.0369 0.0195 0.0163 0.0211 0.0420 0.0143 0.0367 0.1103
Fishery
Mining 0.1246 0.6442 0.1204 0.2331 0.1001 0.1773 0.0503 0.0377 0.0331 0.3381 0.0415 0.0911
Light Industry 0.0534 0.0060 0.1635 0.0129 0.0151 0.0079 0.0068 0.0089 0.0181 0.0058 0.0153 0.0420
Chemical
industry 0.0242 0.0119 0.0294 0.3511 0.0360 0.0174 0.0119 0.0142 0.0178 0.0163 0.0182 0.0192
Ceramics 0.0020 0.0061 0.0023 0.0046 0.4389 0.0098 0.0068 0.0039 0.0034 0.0045 0.0359 0.0032
Primary Metal 0.0016 0.0037 0.0020 0.0038 0.0162 0.3227 0.0489 0.0116 0.0070 0.0038 0.0081 0.0020
P:\ggzac}ts 0.0027 0.0078 0.0031 0.0055 0.0142 0.0204 0.3613 0.0124 0.0087 0.0079 0.0108 0.0031
Mechanical 365 00675 0.0418 0.0408 0.0804 0.0901 0.0976 0.6175 0.0729 0.0819 0.0788 0.0496
and Electronic
Other
Manufacturing 0.0004 0.0003 0.0006 0.0004 0.0012 0.0006 0.0006 0.0010 0.1979 0.0004 0.0006 0.0010
Industries
Blectricity, Gas , 308 00277 0.0330 0.0160 0.0239 0.0315 0.0131 0.0127 0.0087 0.3672 0.0123 0.0355
and Water
Construction 0.0054 0.0073 0.0056 0.0038 0.0033 0.0057 0.0026 0.0035 0.0019 0.0077 0.6185 0.0324
Service 0.0530 0.0330 0.0612 0.0259 0.0300 0.0462 0.0227 0.0296 0.0194 0.0370 0.0489 0.5334
Total
Backward 0.9056 0.8301 0.8383 0.7291 0.7962 0.7491 0.6390 0.7739 0.4308 0.8848 0.9255 0.9227
Linkage Effect
Source: Based on the IO table of Shin et al. (2014). (in Korean)
4.2 SSIXH0MQ] XIS £ ZAH| Fol A FEEE AR FEY] 80%E H1HA|

MR 3eE o Pu| gL FFRE EYL]
g 312 A 0 o] ek w8k o714 5
X2 0) AAH Tk B, 94 B o
oA AEE A= = vl 82 AAEs o Tt
(Table 16).
A 1520 A = Bk AR RS S
wohe Aoz A7 tizol 9 =& o

10) B 47892 134 7|7+ 5 F= YlojA] ol D AlFe
g =71o] H|Foke Azl Hlglshe R o2 7143

Aol 2|22 w80 2 715 80%2 A3t

AL ThA BRI Ao R, 13 A% Ak F39]
ALY 2 B AT Aol F2 B GG

HYSHAIR 53 ol 4] ©7He TgolA] A 3
Hl§ %o 9IS A0 oJAFE7] tEolchi0)
B ofof A, AL T4 ol 5

o ut
2t WAL 2 Holtk o] AolM = F8 AYAE

I o::l‘

Tt SHF o2 75, S5 BRtoll A 9] wlg X &2 sf
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Table 15. Employment Inducement Coefficient of North Korea
(unit: persons/$100million)

Ag:;l:;ult— Mechan- MZTuefl;l _ Electric-
. .. Light Chemical . Primary Metal ical and . ity, Gas Constr- .
Category  Forestry Mining . Ceramics cturing . Service
Industry industry Metal Products Electro- and uction

and . Industr-

. nic . Water

Fishery ies
Agriculture, 104643
Forestry and 1 ' 26823 687266 57126 67561 35761 29884 38720 76923 26198 67141 20197.6
Fishery
Mining 6039.9 31221.2 5833.2 11297.8 48521 85925 2439.8 1826.1 1605.2 16386.6 20119 4414.8
Inlalilttry 243574 27260 745655 58844 69049 35945 31153 40424 8253.1 26389 6977.8 19137.7
Chemical
Industry 19724 9684 2404.2 28662.8 2936.2 1416.5 972.7 11599 14495 13325 14821 1564.1

Ceramics 130.3 397.3 151.0 301.0 284463 6369 443.4 249.9 217.4 289.1 23253  209.6

Primary

Metal 188.8 437.1 234.4 447.2 19329 384388 5823.8 13829 8357 450.1 962.5 240.6

Metal

215.3 632.0 249.1 4458 11446 1649.2 29186.5 998.0 700.7 635.8 875.0 2472
Products

Mechanical
and 2152.6 40104 24873 24250 47780 5357.7 5799.5 36702.8 4332.8 4868.7 4681.8 2950.6
Electronic

Other
Manufac-
turing
Industries

46.1 40.1 80.3 48.8 162.4 80.9 77.6 1334 258783 50.1 75.2 129.6

Electricity,
Gas and 1104.7 9944 1184.2 5741 8553 11304  470.1 454.7 310.6 13159.2 4398 12734
Water

Construction  125.2 168.8 131.1 88.0 77.1 131.8 59.3 80.6 43.4 179.0 14356.6 752.0
Service 6504.9 4052.2 75041 3179.8 36769 5667.1 27885 3625.7 2383.7 4540.5 60044 65430.8

Total
Employment
Inducement

Effect

147,480.7 48330.2 163,551.1 59,067.5 62,5225 70,2723 541650 545287 537027 471503 469065 116,548.1

Note: The employment inducement coefficient of North Korea is very high compared to that of South Korea. As of 2020, South
Korean employment/gross domestic product was 13.9 persons/billion won, and North Korea had 351.5 persons/billion won
which is about 25 times that of South Korea. In other words, it can be interpreted that the difference in economic size and
level between South and North Korea appears as a result of this.

Source: Based on the employment inducement coefficient of Choi (2015). (in Korean)

Applying the coefficient value of heavy industry to chemical industry, ceramics, primary metal, metal products machinery-
electronics, and other manufacturing industries equally.

oM AEdh= WA A 2] 1 71%] of /g A A EE 1A A P2 2,968 218
E JTREAESIAHI ol it 15491 191 ShH 1532 Fgof] Hisf S| oA &=
Bt oJYRE 1,448 T EIAGOIM AE FEFHE2 2,3824 o[tk

= 1919 Bt BH|E 802 P02 SAkHr. o 2512 g tfsf) A& vl TE =7

11) o7]A F8 fPrhes FAH, I 0] J7FH 771010, o] 5 Pt AlFh=(2022d 4 212 7|F) WAL oI )
7|12 TF AFE(4~5Y) 2 AR A QA TARL] A2 F3f W] 4] WEH|E T TR vIE2 50%= st
P& (42 Ul9] o713t 7120w, o713kl ZofAd P22 HlF2 Holr).
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Table 16. Derivation of Tourism Expenditure in North Korea by Course (Annual)

Course (Calculation 1 2 3 Sum or
Formula) Average
The Number of Ranking 1 Responses 460 60 121 641
(persons)
Response Ratio 71.8% 9.4% 18.9% 100.0%
Average Travel Period (days) 4.78 5.28 5.36 4.94
Ratio of Stay Period in North Korea (%) A 80% 60% 17%
Average Travel Cost
B 144. 173. 174.
(KRW 10,000, per person) 8 735 748
Round-Trip Airfare Estimate
44. 44, 4.1
(KRW 10,000, per person) ¢ > 5 5
Average Travel Cost Excluding Airfare
=B-C 100.3 129.0 121.7
(KRW 10,000, per person)
Average Travel Expenditure in North
E=BxA 80.24 77.41 20.12
Korea (KRW 10,000, per person) *
Annual Tourism Demand (times/year) F 2,968,371 387,179 780,811 4,136,361
Annual Tourism Expenditure in North _
Korea (KRW 100 million) G=ExF 23,819 2,997 1571
E AREoIoinh oiet 25 A0f| A AAJE 8 ¥HgA] 4.3 58X|99| ZNH mEsd £
% 53 5 33(HY, 1, AHEAN o] Hito] &3t )80 HE Zuh| AlgH], 7EH], 7Y
2 FERE AT WEAE T 60%7F FRtolA 0] 43| Sof xolu, A=A 9](2014)°] A
2QIekal 7P skqitt 25.49] 1919 et o 3H B2oj|4 AJH| AR sjslc) o BE-L 7+
€ 17353 & BN AEH= V82 7748 gapmamzs B3 AR T}, Bk 9
Yo 2 AbErt o] Aol 23 A AT WFFE. g3}, 12 ETES Ha3h Ao|rh 17.A49] eIzt
387RNZ ol 23 A WOl s SAHoM ;s 23824199900 B3t A AAA o] w2t
AEste A I8 3004 ool L AAEDEA, ZYLGEEIN A7) 6,6894]
3AL0 SR WG ASHASE FARIARR ogl bl Azt 2198499 T8RS A
THFAT 3T AAE £ FFAG 63 7124250 %0] D A 0 2 2AF K Table 17).
& UAAl o iubo] Sete]l ERIEEER, RS 300491 90] BaHA|A A7k T X &0 diE=
H TGS S OF 17%7F BRto A A1tk Bk 2310 oA ZAALSEME T A7) 8424
TR12) 331220) 1919 B PG 17488L B ojgl BorlAl o7 27741919, TEHBL ATt
ERtof|A] 2oz BE2 2017 ot 334 W2 3054 ™o] o|2TH(Table 18). 374 2] Wgzo] B

49 A7FoF 781H0l0| B g, 39 A B3kA|

12) 3349) §BRE 132, 251200 Tl 92 5 553 30| ofd Betr] HAE=I0| 3L ol §T RO o EE, F
2 Ol BAE 1AL B HAE T )X SR~ D) o 3.
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Table 17. The Effects of Expenditure on Tour Course 1 on the Regional Economy of North Korea (Annual)

Tourism Total Production Value-Added Employment
Industry .
Classification Expenditure Inducement Inducement Inducement
(KRW 100 million) (KRW 100 million) (KRW 100 million) (persons)
Agriculture, Forestry 0.00 6,843.24 2,626.77 420,304
and Fishery
Mining 0.00 4,240.09 2,169.73 91,870
Light Industry 0.00 15,296.47 999.79 398,248
Chemical industry 0.00 1,533.14 456.35 32,549
Ceramics 0.00 205.46 77.03 4,362
Primary Metal 0.00 235.80 48.10 5,006
Metal Products 0.00 242.33 72.89 5,145
Mechanical and 0.00 2,892.19 1,182.35 61,402
Electronic
Other Manufacturing 0.00 127.04 23.61 2,697
Industries
Electricity, Gas and 0.00 2,732.46 846.24 26,499
Water
Construction 0.00 1,865.78 771.69 15,649
Service 23,818.64 30,678.61 12,704.02 1,361,588
Total 23,818.64 66,892.61 21,978.57 2,425,317

Table 18. The Effects of Expenditure on Tour Course 2 on the Regional Economy of North Korea (Annual)

Tourism Total Production Value-Added Employment
Expenditure Inducement Inducement Inducement
(KRW 100million)  (KRW 100million) (KRW 100million) (persons)

Industry
Classification

Agriculture, Forestry

and Fishery 0.00 861.04 330.51 52,884
Mining 0.00 533.51 273.00 11,559
Light Industry 0.00 1,924.66 125.80 50,109
Chemical industry 0.00 19291 57.42 4,095
Ceramics 0.00 25.85 9.69 549
Primary Metal 0.00 29.67 6.05 630
Metal Products 0.00 30.49 9.17 647
Megﬁrt‘:iiind 0.00 363.91 148.77 7,726
Otherhll’[dalfs‘g?guri“g 0.00 15.99 2.97 339
Elemi\cf\ig’t'e?as and 0.00 343.81 106.48 3,334
Construction 0.00 234.76 97.10 1,969
Service 2,996.96 3,860.11 1,598.47 171,320
Total 2,996.96 8,416.70 2,765.43 305,163
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Table 19. The Effects of Expenditure on Tour Course 3 on the Regional Economy of North Korea (Annual)

Tourism Total Production Value-Added Employment
Expenditure Inducement Inducement Inducement
(KRW 100million)  (KRW 100million) (KRW 100million) (persons)

Industry
Classification

Agriculture, Forestry

and Fishery 0.00 451.35 173.25 27,721
Mining 0.00 279.66 143.10 6,059
Light Industry 0.00 1,008.88 65.94 26,267
Chemical industry 0.00 101.12 30.10 2,147
Ceramics 0.00 13.55 5.08 288
Primary Metal 0.00 15.55 3.17 330
Metal Products 0.00 15.98 4.81 339
Megﬁ‘:iﬁi:nd 0.00 190.76 77.98 4,050
Otherlrdal:;‘g?gu”“g 0.00 8.38 1.56 178
Ele““\j\'gt'e(;as and 0.00 180.22 55.81 1,748
Construction 0.00 123.06 50.90 1,032
Service 1,570.97 2,023.42 837.90 89,804
Total 1,570.97 4,411.92 1,449.60 159,963

Table 20. Summing up the Effect of Tourism Expenditure on the North Korean Economy (Annual)

Expenditure in North Total Production Value-Added Employment
By Course Korea Inducement Inducement Inducement
(KRW 100million) (KRW 100million) (KRW 100million) (persons)
Course 1 23,818.64 66,892.61 21,978.57 2,425,317
Course 2 2,996.96 8,416.70 2,765.43 305,163
Course 3 1,570.97 4,411.92 1,449.60 159,963
Total 0 0 0 0

of

13) 20201 23 B2 GDPL: 34660349 (2: B4 BEA a7 H).

http://lhilh.orkr | 17



- =5

5.1 oot

R ek LECE
S Beikge] thet BEe10] $08 S
R0l A A& Ao owle B A%

T T YAlot A 9S BRohs 53 o3
8ol 7Fs T A HAR FF 5% 9]
A g P (TR 23Fo] =A] EoliE At
G oF 64.1%7F otk Hol itk S E A
IR IALE 7|22 uHAH LOFOM AREBl= T
OB AS A-gsto] =R E =EF Aut el
o] IFr 8 A7 A0 4,136,361 02 ure}
wiTh o] g2 AP Ao] =4 Gt -FAlsto], =

4

191 BAIE N2 1537 249, F 2S5 6
% 3,369 02 UERSIT T A& FoA &
FE ARt T 2R Autt 5o AEe e
717 stoll, Bt o] 21ed Foe #9502 2
¥t 2% 8,387 0 2 YERAT. o] 2lE o] mA

53 A G7GA SYuFAIE SAA G ARIAH
S B80T = A SR 759,721
9, BrPIX RS 2% 6,19401¢, T8RS
9} 2,890,443 0 & UERTE 43 FIAS

STl g e o] 2792020 B3k B GDP
9] 2F 7.6%0] Goh= A 2= UEFHT.

5.2 Aol AJARY I SHA|
£ 7o) AR L ket ik
A, 2 Q7oA =5 507t A
et 2ulo] ojgida WSt 52 T
gho Hol, A|35S A9 Aele]
S8t ol AE hug Fo= yke

o2

AL, &
e}

H

A

ofl
ot

A
ot
O;

i
i

i)

oX,

)
)

18 | LHIJournal Vol. 13, No. 3

ZAoll frou|et
oA FHT TRk 2o 5
312020 B3 % GDPO] °F 7.6%0] S A==
Aot Bt G AelM = AAISS ARt e
2 28 7HX7} Q& Aotk B4 Bt w379
Tt S=Rlolghe A Hetekd, TN Al
53] WAL -2 A o= o

A, ojzd0] WA TH B9t gl et it
FIet FEF o] Easitt. Bk 201549 HAA
A] B sAo| FESAREETE A5
t}. o] S Bl I TAS FAIok= 20179
Ao EAA(2375%) LR A7 = &-F J
FEA S5 & HEH Tz Jfido] g

o)
(©)

pr

05 24, $HUPETE A4 I22 4
Ol R AT TAQ) A Sk} AR 917

Qiek. &5 AR Sheleie] T F71) o
93, 5ol 6&% 44 Bk 0% R0l 7}
2N St 2ol
Sk ojgo] B9tk By
S Qe HE, B2, PN
EELEER L

e

£ ¢l70) S 2% 2 a 7 Bek
o] FISHA ol0ix)7] Hel St Aol
AR 4 8. 9R= tha 2o 7} & Alolehs Aol
o, B RS o] A9 i X|ojef chal el
g 24 Zlolold T EEA S 1 85to] 4
A 0 2 oloj 0.8 WA e 7
3540 ek Ale] Thas %xg FRSAE Yk 57
vl RS A8t 5037 A, ‘ol o)
T 3ERH35.9%) B AR

0.

o

el A



r=Qlo) St HFoMet Sot XIGEN gt
T 2 4= oL} HHBA] kTt ESH65A] ofA) EE A 24 =Y QXS SR
& R} glo] 2eHAI71A) 9kt i) A 5 PR, 30(10): 455475

_ - _ 13. &2 01514 (2018), ‘Al WE+Q 5447 o

A7F Yt 3.0 2k SE AT v SHA] 9kg © ’ = -

718 goIEaL SHRA gatA] it 22 MTourism Research , 43(4): 111~124.

e FEIAE A AA| T=go| 7HA|S

o % FEEAE A E o] AA| ol Z7hAst 14, A2 (202012.17), “Jt RAZSRRRERRA T 7]
H A FARE A7 oA o] Fo1d F 87 Qi 2 239 871 AU ZH7P”. SPN Al LBk A
15. AEA-o[3]- 71-87(2014), "B3t0] ALRIIvHE} 2
23 SHARIS] - AT, TBUT, 18(2): 37~65.
16. A1AJ5}- 19 (2018), "SR H A AA Azt

1. %% 0]5E- 724 - 717143 (2009), “Saf et & B 7 gET0] 7497, TABIRISIRAL, 44(3): 43~66.
E4BA G0N R7F ARG A Do F A& 17. A184- 2742(2019), TAGETI 0] Haarak
0 TARAT 25(4): 65~62 3} 3, A8 BRESRATL,

2. AgH- AT - 2goH2016), “EoF HATEAARY 18. A143K2010), “E3te] 74 - fukg o] Hs) T}
T} Aehity] BA whE FAIE Ay, fouA] A1Qle Z4] 0 27 TEald 8l H | 14(2): 133~158.
a5} 1~
> 2 19. QFAY- V17 (2018), “FEI WY LS It W

3. A84(2002), TRE=RRYS SR IR HYHA @ 2} ODA F7}o]| that Q14] Gdt: Tyt 272 o
AE)]?']’HO]—OJ—: §§71‘?}94 ‘&7:"3:! zHowL Ui] ﬁ__-ﬂ' A o g r;&%%ogﬂqj’ 22(5): 383~402.

B0 =)0 /\Oj:ﬁ77l:ﬂ—§ ﬂ_ _ B
EAESHAR, T AT 20, £21F(2015), "W HL AJch eto] eI 7l

4. S35 -9 - 0] F3] - e & H XY - 5 A, FESHALEkS]H |, 19(1): 93~123.
- Al A] TR gl tiy] AR
A 00, VST E WU a1, opspg- w020, “BRoR 2 pge A %
WY 873 W%, A TS TRTAL _
QO] FFALY Q1Y T=7 AR, 26(3): 151~178.
oA 0]AT | «Bslalato] o) x| zho]| whE _ .
S EEEOle R0 A HUAIINE 0 wma(0e), el sema o] et
PFYT AT HAVF) F84 A4 Szo] mE _ -
= 2, T T1sls] |, 132(9): 111~122.
ZARNFHOR, AT, 35(6): 55~70.
23. A=A 71 A4 (2014 '”HT‘)‘}T&T—]—Z 7 9l SLASIE o

6. :=817(2021), "B om0 G v A= Y A e, T A % SE

_ FHHET 2AF AT, TG ATAE , 28(7): 75~86.
57]2.Qlo] Tt AT FUAITRAL iAo, m ) ”
Fj‘r‘:]_jé]ﬁ];qﬂ:’LJ’ 33(2]: 45~62. 24. ZH%E—(ZO:[S), "%ET‘C\T_]‘%%&/\}%JQJ 76]%"2:1‘ j%—g—

T EAY, A A A AT, 19(1): 153~174.

7. BRR(2018), "HEge] BRRAT} KA A RS 190
PP FHO R, IRGATS S S S 25 SIHA019), AT AIARIER TRREA
%}SJ, 485~499. ‘ZI_E—HE]“F][‘J, 3(1) 44~53,

8. oA M ALY (2006), "L Q0E ol 26. Z|A|G(2012), “AFERAto] E3HFA | A= FIF,
71l 44 AT, A1 BT "KDI 523 A2}, 14(4): 61~76.

9. BIE%(2018), “BATYS] Ay gue Bojpy 27 HNVR015), "RAIUMNRS) S5} 88, KIEP
Y o] B A7, FAVITHE S, 94: 231~ FHRAAT2 A,

249. 28. 5A, ‘e LR E =7 sfjQ]ofsi A, 2022.2.16. 9]
10. HL0- 71 9%- 5329K2019), “gisHY <] 71X o] u} < https://www.index.go.kr/potal /main/EachDtlPa

£ FUoI} Skl it A By geDetaildo?idx cd=1655.

AR S SO, RGO, 15(1): 29, B, I, SRR 4, 202271, 2 heps:

181~192 //Kosis.kr/statHtml/statHtml.do?orgld=103&tbll
11. €}52-51999 - 99(2005), TAARZ Y |, L d=TX_10301_A0028&conn_path=%20I2.

uHd AL, 30. BAH, “BeEA F AW, 2022.2.16. 2. https:
12. Hj25 - o] B(2018), “SHt= G A5 9J3t //Kosis.kr/bukhan/nkStats/nkStatsldctChart.do?

http://hilh.orkr | 19



D\J
=]
A
0Xx
2
08
ﬁ
rlo
Lo
o
=

>

menuld=M_01_02&IlistNm=%EA%B5%AD%EB% 35. Juster, F. T. (1966), “Consumer Buying Intentions
AF%BCY%EA%B3%84%EC%A0%95. and Purchase Probablility : An Experiment in Survey

31, EA1, “917, 2022.1.24. ¢S https://kosiskr/st Design”, Journal of American Statistical Association,
atisticsList/statisticsListindex.do?vwcd=MT_ZTIT 61: 689; H1-3 2](2005)° 4 A 18-
LE&menuld=M_01_01. 36. Morrison, D. G. (1979), “Purchase Intention and

32. £91(2020), “20201 EYR =9 AT 2 AF, Purchase Behavior”, Journal of Marketing, 43(2)
L. (Spring): 72; 18~ 2](2005)0)A4] A9l

33, SE23(1999), “B7HAHIERAIRI0] AAo] w]H= 37. Shin, D. C, H. Lee and Y. K. Kim (2014), “The
aIp, AL, Construction of the Input-Output Table of North

Korea and the Linkage Effects of North Korean
Industries”, Korean Unification Studies, 18(2): 37~
65. (in Korean)

34. Choi, J. Y. (2015), “A Study on Estimation of the
Input-Output Table for the North Korean Economy”,
KIEP Seminar of North Korea Research Association.

(in Korean)

EATE 85D 55 8 9EA9S A3 B aage] o shlel £:0.8 24sk, B ool ] 1%
I A0 oA PYAZNE EE5I0], B 944 B LS ST Be g0l T 4R
A= 9 59 ool sl X191 g OJto] Qx] Bol 2 Ak §HA] oF 64.1067h HESHATHL B3l
O SR MR OIAIE 7| 2.2 n g Rote] Pl o) EA S A 8510l £0.8 EEI AT HYSRE A7 AT
204,136,361%.0.2 Lehtth 1915 B (S90S 1535 299, $112 92 62336991 0.2 Lhehrh $41%
o} oAl GERE A T HHEA At FEA AE ek TPstel, B o] 12E ot S48 &
A3 2838791402 Uehgte. o] &o] B3k 74 Alo] 1] 8 SHuld i $4E 729721009,
SR 22 6,1949]9), 1209 0F2,890,443% 0.2 Uehgeh. 245 B P S ke SHe o] 3
A% 20201 53 52 GDPO] 0 7.6%0] SR 205 LeRt, 1] Bakuie] i 22 B3 9|
of .oJnI% Y Z A OR Bl TR sfelofad F710] uet BAWYL AT T3 F742 7F5Ao] 9
oB ojlo] AT, Bt BgRlmeb RS et duEYE Basid,

FA0] : -5 9 B-5- 7 YA, Bhelo] Bo weg, PAR|E, Bat x|od 74 v AT W

20 | LHIJournal Vol. 13, No. 3



L H I of Land, Housing, and Urban Affairs -

pISSN: 2093-8829, elSSN: 2234-1765

LHI Journal 2022;13(3):21-38 | http://doi.org/10.5804/LLHIJ.2022.13.3.21

ST 3 HAEH YU50 FA8Y

U FHSH0) 0]

rr

b=

Housing Characteristics of the Youth and their Determinants in Capital and

Non-Capital City Regions
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Abstract

In this study, the housing-related characteristics of the youth are reviewed using data from the 4™ - 14™ Youth

Panel Survey(YP2007) of the Korea Employment Information Service in the period 2010 - 2020. The factors

that affect the characteristics of their dwelling are analysed. As a result, males, highly educated, and employed

people are more likely to live in their own homes and apartments, but many of them seem to be living with their

parents. On the contrary, economically independent young people tend to occupy their dwellings in the form of

jeonsei/monthly rent and live in multi-family units, villas, and officetel. To support the youth in overcoming

their key issues such as housing affordability, jobs, and marriage, so that they can play their roles, the cost of

homeownership and rent should be tailored to their economic situations.

Keywords : Housing, Pooled Logit, Fixed Effect Model, Random Effect Model
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7HA 9] 71t FE2-S 0183 Haurin et al.(1993)
oAM= 7] Ad dF2 7/l F(+)
o] fojet ARe Fglov], ArRE 2]
Fogt P Hl Ao YERTE 559] 1988
d 3'dA}E (Australian Longitudinal Survey) &
19-284)9] A 7= HE-O £ St Haurin et al.
(1997)9] AAHollA = AR A G2 7R Aol FH+)
o $AH o= ol JFE BT heow
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3} 0] 753 SFgo| Wl A0 e,
S, 1991~199549 F=12] 7Hu'd*}= (British
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7FAS BAALC & 3 Ermisch(1999)9] At
oA= FE7HAo] 2T FE 7o R R
o] 3% ghgo] Ygken], 34 174 45
o] %S, T2T Hre) £50] HE4S
ERE I gE0] w2 A os FHHU:

2 A olgo] Mol thalol ohe T e
APHEE 2t T B AT R TSR]
A Al-3h= 4 a5 E (YP2007) 4~147F AR A
gttt Fdnd2 200749 715 TH5~29415 of
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of u]2]= FFL QIEC] FGlo| 1 oL H 9] J3F
S 7 EA] F7g3Ih 4~142F RAPHA] 2
oz g, A, 5H, AF
&1, 45
A 59 o] 5 FAELNY
A5 T AAGSSH, A
59 HH = SE9c TS AR 7
S SAE A, 7194 R, dE Y BEE Y
sto] gloJgjof] ZAFE HFH R F 11709
A12.2] 90,8517 2] HAR}=.29} 50,8565 2] H A=t
Am = F/3E g2tz FH 9] Pooling datas -
=3t3it

3.2 BMuy

S BeEd HASY FAZHY EA4
N3 = FFE A5 fll 2 A g vid
ALY o] 83ttt YEZALY 2 y = X+
2 Uepd 5= =T, o710l =AY SR
7} o5, oBE A olF)S YEE= y= F 7N

1) Sejuete] FABAY 39 dF71EL
AY7129] 15~244 80} 52 HIIS G A

15~29412 S| =571 7H(ILO) 7|0l T
E2 SIS, 99 28T o, Av=Hol
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_ {17 y = XB+e =09 AHFHEF: o E)
0.y = X3+e <0 QA HHFHEF: olmtE ofd)

2 AolHrk of7olA X= FAFHS E4FH

5, oftE A o f)S AYste 2959 |
H, BEFHE A, e= QAFO R o B f
St 717 o) uhet 2 A 2 ¥ (logit model), TZHH
& (Probit model) T+ =3H 1§ (extreme value
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A Aol e&Fge] 2712 =] =Tl v
s d7iA|o] whet #sh= o] /d (heterogeneity) <
UHERA]EE Pk} s A Woll A= Azt whet

WHoHA] o= B4 UE 1L
&3 QAo o714
g 2211 2)-& AL§-5}o]

Aol we} wshs

e ARG a7

4, 25H Y HEEH M
EM 210

=o =

B goMe JUfdRA 4~ 1430 ARE
ol g3lo] AT FAFH 54 BEE HWEE
5 ek 1A QA7eH E4of mhe 4 FEie] 2
H(Table 1) AT, 20209 23S 7|E0=

Table 1. Distribution of Residential Types by Demographic Characteristics (Residence Type)

(Unit: Persons, %)

All  Own House Jeonse Monthly Rent Etc

All 7,350 72.3 21.1 4.6 2.0
Male 3,316 73.7 19.1 5.1 2.1
Gender
Female 4,034 71.2 22.7 4.1 2.0
Under 25 3,797 77.9 16.4 43 1.3
A 25-29 Years Old 2,346 70.9 21.5 5.2 2.4
e
§ 30-34 Years Old 1,207 57.7 34.9 4.0 3.5
2010
35+ - - - - -
) Metropolitan Area 3,768 66.7 25.8 5.8 1.7
Residence
Non-metropolitan Area 3,582 78.3 16.1 3.3 2.4
o ) Living with Parents 5,725 82.0 14.0 3.0 1.0
Living with Temporary Independence 1,625 38.3 45.8 10.2 5.7
Parents
Economic Independence - - - - -
All 9,219 62.1 27.2 8.3 2.4
Male 4,478 62.9 25.6 8.7 2.8
Gender
Female 4,741 61.5 28.7 7.9 1.9
Under 25 2,030 75.9 16.4 6.4 1.4
A 25-29 Years Old 1,997 63.2 21.8 11.9 3.0
e
2020 & 30-34 Years Old 2,213 56.8 30.4 10.0 2.8
35+ 2,979 56.0 35.8 5.9 2.3
) Metropolitan Area 4,744 56.2 32.7 9.0 2.0
Residence
Non-metropolitan Area 4,475 68.4 21.3 7.6 2.7
N Living with Parents 4,522 75.9 17.2 5.4 1.5
Livi .
1ving wit Temporary Independence 633 70.0 16.7 11.8 1.4
Parents
Economic Independence 4,064 45.6 40.0 11.0 3.4

Source: Youth Panel (YP2007), Korea Employment Information Service (in Korean)

2) Hde3lnge daARY &
S S0 A
Lol w2t 74 o] EEA=

SEHLT o[gHigolH, QAjYo] HEAT} ofuet A AE B (Bt 0, B4 12/3,
A Bx)E w2k 7Y o] AR ok 1Akl Qo) 24 UhHe QAR ojw A o & 7S}
d), 1A a3} 2 (fixed effect model)-2 Q2}glo] 4o} & W <4>(parameter) 2 71555}
£ Aold, Ago] md AR A7 th2HA A = o](fixed) S

Aokl 7H = ZAolH, Yo)a ¥} 28 (random effect

model)}-2 @3¢ B-EH4>(random variable) 2 7} 5= Ao]ck.
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3 e} F B A7EO] Hg0] 70% oo H, A
A= 19-23%, DAI= 4-5%Z ZFA|SHAL itk A F
32 Hejete A7te] vlgo| 7P A et
U= 7heEl, AFol SUFEE A vl &
A5k Q= BHE, AA 9] vlgo] F7Fehs AR
Hol1 Qlt}. ol= AAY AIS- ob2] oA
AAA o0& =YoHA] b2 AdEoflA et 575t
7] giZell A7ke] Hlgo] A Ueht o' 7
Floh E3F o] Fod 4= FHYAR e 5A
Z1Ygste] FAH 0 & ZY3 G dFol A LA
5171 fiiZoll A7 k= of ol A = dAe] ¢
FRHE 7L = AoE FFH AFAY
F32o]| weti = = dlo] Bls] Hl=EdHollA A7t
O] vl&o] #A UehL, $=H2 39 AA2] H]
£0o] &4 yepta Qlet. Frdako] 5A of R

wehAl @A) 7148t dRe] et A el 3
USRI AR 0 R Y BuZol A4 2 Y
Ao} ulgo] i o 2 7 Lehta 9}
4201017} H }e] A7Fe] ¥l &L 7heh
/A1) ¥ &2 S71e A0 et gk
A% Aol F7lstuA Hr e A4
2 EYohA 93, 15 Ao AstA Az
Aol whe} A4 Rto 2 Ak ee] 94
glEcks /94 Fee] YFgER AYeek
259k

%8 F¥59] FFe(Table 22 JE= 7
Bojo] Ann, Ao Srde A4 9 2
A|o) ¥l go] Hl4z o] 18] A Veha v, w
SEBE AIGE S Y5 Blgo] B o2 B
931 9Iek 53], 4129 B9 FdEe 24 vlgo]

35.9%, DAl 9.9%E Aok Q= HHH, A2 ¢

o v K

Table 2. Distribution of Residential Types (Resident Type) by Gender by Region: 2020

(unit: %)
Own House  Jeonse Monthly Rent Etc
All 56.2 32.7 9.0 2.0
Metropolitan Area Male 56.6 31.3 9.8 2.4
Female 55.9 34.1 8.3 1.6
All 68.4 21.3 7.6 2.7
Non-Metropolitan Area Male 69.6 19.6 7.6 3.3
Female 67.3 23.0 7.5 2.2
All 52.3 359 9.9 2.0
Seoul Male 53.0 35.2 9.3 2.5
Female 51.6 36.5 10.4 1.5
All 67.5 23.8 6.7 1.9
Metropolitan Male 69.4 211 7.3 2.3
Female 65.8 26.5 6.0 1.7
oth Other than Seoul and All 62.3 26.0 8.9 2.8
¢ e;;e(tr;p:ita:}:igz; an Male 62.0 25.0 9.6 3.4
Female 62.5 26.9 8.3 2.3

Source: Youth Panel (YP2007), Korea Employment Information Service (in Korean)

3) QAwe 2AHA BAle] Aol
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FAA] 0]Q] 2|9 9] B2 HA E YA Hlgo] 2zt
26%, 8.9% % UEFFTH 42 d Zo| A= AL
712 o] FAXIo] uf9- o] H - Aot & 4=
. E3] HAE9] 4 A AR 54

e

e 5ol =] thee] *Jﬂ*ﬂ A/8A
Feo] FAEL S FASHL Ye Aoz FHk

3 e Aae B 6}04 iaauzw zs
1=

(Table 3)2 X, $LHL X %‘Oﬂﬁ = XPP
72.6%, A 21.3%, €A 5.4%013'_, HAR = A7
53.5%, KA 34.1%, €Al 9.9%, FIFH AR = A7t
53.7%, AA] 36.2%, YA 8.7%E LFERITh ¥h,
B 2| o)| A sHAI-9-Fof| A= =17} 83.0%,
Z1A4] 10.6%, BA 5.0%0]11, F A= 2171 65.0%,
A 23.2%, DA 8.7%, TIF A= 217166.9%,
Al 24.4%, DA 6.1%= el Aukz o 2 sH4Y

2 2ol 5AS A7t titkee] 7] whgo] 27}
o] FEE FA|okaL Ut ¥ HPAR] A
H A A3 A7t HIE(53.5%)°] Hl+=d 3
|59 A7} H|E(65.09%) E o} o9 W2 AJEfjom,
/YA Bl &S =2 Ao YRt Qlo] £=d
IS0 Ao FAE| EAAE R

o]aL Atk

5. A3 FAHEL0 DIXl= SSQI 24

5.1 7|ZEA

40 AR B S& a0kt q&sﬂr@
CHTable 4). 34|, AFFE7F A7} Bl2-2 66%0°]
A, FEIZR7} OFE HlERl 9= 59%E LrE
ok 283 949 Bl S-S 47%E ojAo] Hlg R
o 6%p WA e T 2F0HE2 11E0]51 41%,
ZAEHE 20%, thECMY 39%= VR, BAIE

Table 3. Distribution of Housing Types (Resident Type) by Region and Economic Activity Status: 2020

(unit: %)
Own House Jeonse Monthly Rent Etc
Student 72.6 21.3 5.4 0.7
Metropolitan Area Employed 53.5 34.1 9.9 2.4
Unemployed 53.7 36.2 8.7 1.5
Student 83.0 10.6 5.0 1.3
Non-metropolitan Area Employed 65.0 23.2 8.7 31
Unemployed 66.9 24.4 6.1 2.6
Student 69.8 25.1 3.6 1.5
Seoul Employed 49.7 36.8 11.3 2.2
Unemployed 47.6 41.0 9.7 1.7
Student 82.7 12.1 4.2 1.1
Metropolitan Employed 64.7 25.4 7.7 2.2
Unemployed 66.2 26.8 5.2 1.8
oth Other than Seoul Student 78.4 14.2 6.5 0.9
aItldelf/ISe(tr(t)pzliitaiIlCit?Z; Employed 585 28.2 98 35
Unemployed 60.4 29.0 8.3 2.3

Source: Youth Panel (YP2007), Korea Employment Information Service (in Korean)
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Table 4. Basic Statistics
: All (N=90,851) Employed (N=50,856)
Variable — =
Average Standard Deviation  Average Standard Deviation
Wwn House 0.66 0.47 0.63 0.48
Apartment 0.59 0.49 0.56 0.50
Male 0.47 0.50 0.51 0.50
Age 27.79 591 30.10 4.88
Less than High School  0.41 0.49 0.21 0.41
Education College Graduate 0.20 0.40 0.26 0.44
College Graduate o, 54 0.49 0.52 0.50
Higher
Student 0.25 0.43 - -
Economic
Activity Status Employed 0.56 0.50 - -
Unemployed 0.19 0.39 - -
Head of Household 0.19 0.39 0.30 0.46
Living with Parents 0.62 0.48 0.55 0.50
Living with Temporary 0.08 0.28 0.07 0.26
Independence
Parents -
Economic 0.29 0.45 0.38 0.48
Independence
Residential Area 1: Metropolitan Area  0.52 0.50 0.52 0.50
] . Seoul 0.21 0.41 0.21 0.41
Residential Metropolitan 0.37 0.48 0.38 0.48
Area 2
Others 0.42 0.49 0.41 0.49
Received Financial Support 0.27 0.44 0.02 0.13
Full-Time Employee - - 0.80 0.40
Employment Temporary/ ) )
Type Daily Work 0.12 0.32
Non-Wage Worker - - 0.08 0.27
) Small Business - - 0.47 0.50
Entse(;;;:se Medium Enterprise - - 0.18 0.38
Major Company - - 0.35 0.48
Less than 2
Million Won i i 0.30 0.46
Less than 2 to 3
. Wage_ Million Won i i 0.40 0.49
Distribution Loss than 3.4
ess than 3-
Million Won i i 0.18 0.39
Over 4 Million Won - - 0.09 0.29

Aol AL gl 8o] 250, A S6%, W13 MO BT A 20% LreRd AFAY
QA 19%= Lkekdeh 7H159 497 19%0]3, o] SEA A9 5206 Vehdeh HRE
nwote] 57 geel YUSO) MRS 620, A4 T MEORNH AAH AUS W g A9
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27%Z Vet HEARE 2 HA B
A H T, 18 oAM= A8 80%, U/ LE
2] 12%, 8|S FL2A 8% S AFAI8IAL o, 7|
THEOAE 2714 47%, 5719 18%, 71 35%
9] Hl&-& Ho|il k. mpAto 2 JFEIL A
L2009+ 1T 30%, 200-300%+ T 40%,
‘300-4007+ ||TF 18%, 4005+ o4 9% A}

sk ek

Table 5% 7] Hd5L tALo R S 9l u]

SEd Aoz el FASYE} ol

WA b 240] DSk Aol gL oAz
ok A7ke] £ FEIY sAo] 1, AL ot
A58 A7ke) 7K e ottt Shelo] ueA
15015} kS 7|20 2 o] HoldeE 2
o] E4o] 71 Hgo] & A0 ALk ot
202 ANFEANE 71202 1ol shat 39
A2) 71 7F54o] A ek, 1] 49
L 715400] u]3) A7Hed 7RsHo] ke oz vt
eRton], JAH 02 BYS P IS EYohA
Sk ok 571 AEl BdZo] ujs) A7k 7
540] |9 e S0z S B AoER
St o] B|4E e )5} 471 7R o] v
Aog Uehgom, ZAH A W Husel
A7} Kol 8 A0 vefideh S v

Table 5. Analysis of Factors Affecting Residential Characteristics (Own House or Not) of Young People in the
Metropolitan Area and Non-Metropolitan Areas (Logit Model): All Young People

All Metropolitan Area Non-Metropolitan Area
. Standard . Standard . Standard
Estimate Estimate Estimate
Error Error Error
Constant 2.157**  0.203 1.069***  0.260 2.800%** 0.328
Male (Standard: Female) 0.239**  0.017 0.158***  0.023 0.348*** 0.027
Age -0.107***  0.014 -0.072**  0.018 -0.154%** 0.022
Age Squared 0.002***  0.000 0.002***  0.000 0.003*** 0.000
College Graduate 0.243*** 0.024 0.252%** 0.032 0.228%** 0.036
Education (Standard: High
School Graduate or Lower) College Graduate 0.442**  0.022 0.459**  0.029 0.414*** 0.033
or Higher
Economic act]v]ty status Student 0.447*** 0.032 0.438%** 0.040 0.430%** 0.052
(standard: unemployed) Employed 0.214**  0.022 0.135%*  0.030 0.297**  0.034
Head of Household
-0.942%*  0.024 -0.769***  0.034 -1.130%*  0.035
(Standard: Member of the Household)
P . Temporary Hokok sokok Hokok
LlVlng with Parents Independence 0.646 0.028 0.701 0.041 0.617 0.039
(Standard: Living with 5 -
Parents) COMOMUC ~j 394wk 0,024  -1.434%* 0032  -1.339%*  0.035
Independence

Metropolitan (Standard: Non-Metropolitan) -0.644***  0.016 - - - -

Received Financial Support (Standard: None) 0.273***  0.026 0.199***  0.033 0.362%** 0.042
-2 LogL 116,039.28 62,855.48 51,835.72
LR Test Statistic 14,836.01%** 6,559.34%** 7,045.54***
N 90,851 46,935 43,916

Note: *is statistically significant at 10%, ** at 5%, and *** at 1%.
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HIGE X902 THle] FASH(RL o)
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Aol AL ot A7k 27
o1 7ol 1, A FolaE AAe

7R obit. stefo] uhebAi 1ol Het
27|20 52| ol d4% %79 E4o] 47}
o 2o L Zo A B 750 4

= 74o] Hlef A7l Hse] e Ao
Uehon], 34208 B PiEe FEoE
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Table 6. Analysis of Factors Affecting the Residential Characteristics (Own House or Not) of Young People in
Metropolitan and Non-Metropolitan Areas (Logit Model): Young Workers

All Metropolitan Area Non-Metropolitan Area
Estimate Standard Estimate Standard Estimate Standard
Error Error Error
Constant 2.614**  0.344 1.393**  0.456 3.2971%** 0.529
Male (Standard: Female) 0.271%** 0.024 0.184*** 0.031 0.384*** 0.037
Age -0.119*%*  0.023 -0.079***  0.030 -0.164***  0.035
Age Squared 0.003***  0.000 0.002***  0.000 0.003*** 0.001
Education (Standard:  College Graduate  0.318***  0.030 0.326***  0.040 0.304*** 0.045
High School Graduate  (ollege Graduate o o rx
or Lower) or Higher 0.496 0.028 0.499 0.037 0.493 0.042
Head of Household sk ok ok
(Standard: Member of the Household) 0.998 0.029 0.791 0.040 1231 0.042
Living with Parents lnfg;gg;i;’;e -0.780%%  0.040  -0.843** 0058  -0.757**  0.055
(Standard: Living with 5 -
Parents) conomic 14407 0029 -1.458%F 0039  -1428**  0.042
Independence
Metropolitan (Standard: Non-Metropolitan) -0.637***  0.021 - - - -
Received Financial Support (Standard: None)  0.021 0.078 0.039 0.106 -0.003 0.116
Employment Type ~ Full-Time employee -0.113***  0.040 -0.123**  0.056 -0.091 0.058
(Standard: Non-Wage Temporary/ . . .

Worker) Daily Work 0254 0.049  -0.187 0.066  -0.339 0.073
Enterprise Scale Medium Enterprise 0.136*** 0.030 0.123%** 0.040 0.156%** 0.045
(Standard: Small

Business) Major Company 0.054** 0.025 0.075* 0.034 0.033 0.038

Lif[?ut.hanvé 3 po71e 0.026 0.064*  0.035 0.081%*  0.039
Wage Distribution tlion Won
(Standard: Less than 2 Less than 3-4 ok ok

Million Won) Million Won 0.140 0.034 0.050 0.045 0.258 0.053
Over 4 Million Won  0.297***  0.044 0.225***  0.056 0.380*** 0.069

-2 LogL 67,270.50 36,200.10 30,433.56

LR Test Statistic 9,708.67*** 4,451.52%** 4,709.03***

N 50,856 26,529 24,327

Note: *is statistically significant at 10%, ** at 5%, and *** at 1%.
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Table 7. Analysis of Factors Affecting the Residential Characteristics (Apartment Residence or Not) of Young
People in Metropolitan and Non-Metropolitan Areas (Logit Model): All Young People

All Metropolitan Area ~ Non-Metropolitan Area
Estimate Standard Estimate Standard Estimate Standard
Error Error Error
Constant 1.093*** 0.179 0.798%** 0.246 1.447%** 0.264
Male (Standard: Female) 0.017 0.015 0.016 0.021 0.010 0.022
Age -0.104**  0.012 -0.095***  0.017 -0.117%** 0.018
Age Squared 0.002%** 0.000 0.002%** 0.000 0.002%** 0.000
Education (Standard: ~ College Graduate 0.253***  0.022 0.324***  0.030 0.147*** 0.032
High SChEgiViS‘duate or Co}lgfel_[?grssr“ate 0.595%* 0020  0811%* 0027  0361%*  0.029
Economic Activity Status Student 0.479**  0.028 0.526***  0.038 0.386*** 0.042
(Standard: Unemployed) Employed -0.066%*  0.021 -0.045 0.029 -0.109%*  0.031
Head of Household
(Standard: Member of the Household) “0.565 0,023 05197 0.033 -0.6087 0033
Temporar:
(S[;Vrigirvgit& ‘l;’iarllrger‘;vtisth n depgﬂ oY 0203 0026 0394 0.040 -0.039  0.033
Parents) Economic "o oqge 0022 0097 0031 0528  0.032
Independence
Metropolitan (Standard: Non-Metropolitan) -0.052**  0.014 - - - -
Received Financial Support (Standard: None) 0.157***  0.023 0.236***  0.031 0.087** 0.034
-2 LogL 123,177.03 63,863.72 59,292.39
LR Test Statistic 2,613.61%** 1,919.92%** 1,153.40***
N 90,851 46,935 43,916

Note: *is statistically significant at 10%, ** at 5%, and *** at 1%.
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Table 8. Analysis of Factors Affecting the Residential Characteristics (Apartment Residence or Not) of Young
People in Metropolitan and Non-Metropolitan Areas (Logit Model): Young Workers

All Metropolitan Area ~ Non-Metropolitan Area
Estimate Standard Estimate Standard Estimate Standard

Error Error Error

Constant 0.986***  0.318 1.339%*  0.441 0.490%** 0.462

Male (Standard: Female) -0.019 0.021 -0.017 0.029 -0.044 0.030

Age -0.121%*  0.021 -0.147**  0.030 -0.089***  0.031

Age Squared 0.003***  0.000 0.003**  0.000 0.002%** 0.001

Education (Standard:  College Graduate ~ 0.319***  0.027 0.425**  0.037 0.179%** 0.039
High School Graduate  (ollege Graduate - o rx

or Lower) or Higher 0.621 0.025 0.857 0.035 0.365 0.037
Head of Household sk ok ok

(Standard: Member of the Household) 0.599 0.028 0.525 0.039 0.661 0.039

Living with Parents I:;;E‘gg;i;};e 0.239%%  0.037  -0.542%*  0.059 0.021 0.049

(Standard: Living with 5 -
Parents) conomic 0.146** 0027  -0.193** 0038 0485  0.039
Independence
Metropolitan (Standard: Non-Metropolitan) -0.062***  0.019 - - - -

Received Financial Support (Standard: None)  0.102 0.072 0.208** 0.102 0.017 0.101

Employment Type ~ Full-Time Employee 0.194***  0.036 0.131** 0.052 0.268*** 0.051
(Standard: Non-Wage Temporary/ . -

Worker) Daily Work 0.183 0.044 0.094 0062 0278 0.064
Enterprise Scale Medium Enterprise ~ 0.025 0.026 -0.017 0.037 0.053 0.038
(Standard: Small

Business) Major Company 0.131**  0.023 0.188***  0.032 0.047 0.032

Lel\f[?ut.hanvé 03 00470 0.023 0023 0033 0123 0033
Wage Distribution tlion Won
(Standard: Less than 2 Less than 3-4 ok ok sk

Million Won) Million Won 0.200 0.031 0.135 0.043 0.265 0.045
Over 4 Million Won  0.600***  0.041 0.560***  0.055 0.637*** 0.064

-2 LogL 69,691.30 36,411.81 33,275.08

LR Test Statistic 2,324.27%%* 1,759.78%** 929.67***

N 50,856 26,529 24,327

Note: *is statistically significant at 10%, ** at 5%, and *** at 1%.
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Table 9. Analysis of Factors Affecting Residential Characteristics (Own house or Not) of Young People (Panel

Logit Model): All Young People

Fixed Effects Random Effects

Estimate Standard Error  Estimate Standard Error

Male (Standard: Female) - - 0.592%** 0.104
Age -0.511%** 0.040 -0.494%** 0.037
Age Squared 0.009*** 0.001 0.009%** 0.001
Education (Standard: High College Graduate 0.225 0.147 0.379*** 0.114
School Graduate or Lower)  College Graduate or Higher  -0.126 0.120 0.466%+* 0.095
Economic Activity Status Student 0.110 0.106 0.539%** 0.090
(Standard: Unemployed) Employed 0.269%** 0.054 0.320%** 0.053
Head of Household (Standard: Member of the Household) -1.509*** 0.059 -2.028%*** 0.063
Living with Parents Temporary Independence -1.686*** 0.069 -1.897*** 0.068
(standard: Living with Parents)  Economic Independence  -2.650*** 0.059 -3.270%%* 0.062
Metropolitan (Standard: Non-Metropolitan) -0.440*** 0.116 -1.444%** 0.082
Received Financial Support (Standard: None) 0.178*** 0.065 0.317*** 0.060
Constant - - 10.989*** 0.548

LR-chi2/Wald-Test 8,153.32 6,803.36

Number of Obs 33,012 90,851

Note:
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* is statistically significant at 10%, ** at 5%, and *** at 1%.
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Analysis of Relationship between Housing Tenure and Birth in Newlywed
Couples by Using Panel Data

NETSR

Hyungsub Shin**

Abstract
In this study, we investigate the interrelationship between housing tenure and childbirth by exploiting the
correlation probability effect method that accounts for household heterogeneity. Using the newlywed household
panel from 2011 to 2022, we find that home ownership has a positive impact on childbirth in newlyweds.
Specifically, newlywed households with housing tenure show a 6.2%p higher birth rate and a 5.7%p higher
second childbirth than newlywed households living in rented houses. For the case of first childbirth, we employ
the probability effect probit model since the endogeneity was not detected between housing tenure and birth
rate. We document the differential effects of housing tenure on childbirth in that the first childbirth rate is
higher for households without housing tenures. The negative effects on first childbirth could be attributed to
the economic burden due to initial housing ownership, while housing tenure could eventually provide housing
stability, leading to positive effects on more than one childbirth. Finally, we identify that households with
childbirth over the last year show a 4.2%p and 3.9%p lower probabilities of housing tenure in the total sample
and second childbirth sample, respectively. This suggests that the increased living cost due to childbirth could
delay home ownership.

Keywords : Newly-Married Households, Birth, Housing Tenure, Correlated Random Effect
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Table 1. Results of Descriptive Statistics
Dependent Variables: Total Birth No Birth
(Birth=1, No Birth=0) Avg.  SD. Avg.  SD. Avg.  SD.
Housing Tenure (Own=1,Lease=0) 0.55 0.50 0.51 0.50 0.56 0.50
Children Number 1.18 0.76 0.68 0.62 1.27 0.74
Female Spouse Age 33.15 3.59 32.01 3.30 3335 3.69
Female Spouse Health Conditon (Good=1) 0.75 0.43 0.80 0.40 0.75 0.44
Marrige Period (Yr.) 4.33 1.92 3.38 1.85 4.49 1.89
Household Net Asset (Ten Million Won) 1745 15.81 16.11 13.04 17.69 17.24
Household Year Income (Female Spouse
Earned Income Excluded) ((Ten Millifn Won) 4.35 249 431 2.63 4.35 248
Parents Coliving (Coliving=1) 0.005 0.07 0.007 0.08 0.004  0.07
Chonsei Price Rate of Change (%) 4.40 3.36 4.56 3.74 4.37 3.57
Chonsei Price (Per Square Meter, Million Won)  2.07 0.81 2.02 0.84 2.08 0.85
Sample Size 2,903 431 2,472
Dependent Variables: Total Own Lease
(Own=1,Lease=0) Avg.  SD. Avg.  S.D. Avg.  SD.
Household Age 3499 3.87 3530 3.79 3461 393
Children Number 1.18 0.76 1.27 0.74 1.08 0.77
Household Net Asset (Ten Million Won) 1745 16.69 21.60 18.65 1238 12.12
Relative Housing Cost (Own/Lease) 5.08 36.26 3.07 4.94 7.55 53.72
Household Permanent Income (Million Won) 51.11 10.55 53.65 10.57 48.00 9.65
Metro City (Metropolitan Area=1) 0.76 0.43 0.70 0.46 0.84 0.37
Sample Size 2,903 1,598 1,305

Z5}
=

AP 4o H(2021)S 2

A.

http://hilhorke | 45



>
gl
0z

Ato] ¥ 7= 43270 2 A 2] (2,903) 9
OF 15%0°] st

EAHIA 19 5% 24He AHH7397) B
A7PR 7HH(209) B[S 52.6%=, BIEAHIHA
19 32t E4bo] §1=)7HH(2,250)9] A7Hd -+ 7+
TH(1,261) B]E(56.0%) 2t} FH A et

o} A v 2-Ako] B2 EAL(32.014)7}
HIEAPL(33.35A) ot o7 Wokom, HlEAk}
T Wit 7| E AP E 127902 SAVHo i
<1 0.6874 K.t} 2uli 7k Wotth SAV M 5 o4
Bf-9-210] AFATEHE T2 02 SHTL 7 v S
0.80% H]&A7 9] 0.75 0 OF7H A Urebal,
39| 7|17k £AFL(3.38W) 7} H|EA L (4.49
W) E ok Aok

Wt 7ME SRR EAP7E OF 16,117
O 2 HEAH(17.69% ) e} thA Woko.
o} A ujQALe] ZRAES A9t /M AES] i
T SAVE eF 4317491 0 2 BlESAT ]
4353 E T} 7Nt SAV L S 7L
Hi9-2}o] F o} FASHE 7HE HIE2 0.7%2 H]
EAP1E(0.4%)0] vl =9kt AFohs X199
AM7HE 5 B2 SAVIEO)A] 4.56 %2 H
ZA7179] 4.37%HT} 97t 9k, T A (m?)
S ZA7HE Bk &4t o 7ol TAGlo] E Ao
£ Holz] ookt

2k A2 7HH(34.6141)) Aolef Z 2ol §lgl o,
71& A ee] Btk A7 HR 7H1.278) 7t
A} 71H(1.0878)°f W13l okt 7t e ARAke] Bt
S AR 742160307 0 = 9I312] 12,387+
Hot G4 ) HeitoH, 7t gAS e E
g A77HH(53.65H g )0] 91} 7 (48.004RT
el w8 A ebd et st AR (P
A8/ UAE8) 2] Bt DA 7HH(7.55)°

46 | LHI Journal Vol. 13, No. 3

H]3] A7FE3- 7R(3.07) 7 9k T A] A3 1]
8.2 AFAS 7F(70%)7F LR} 71 (84%) ] H]
) worek

42 ¥ Znt
Table 2= A4 F-S 02 FHYFFH
WA/ sl o, 7o) ik o] A
25H2] %3 -5 (pooled)H[oE}E o]-Fsto]
AR BRolA FEERFH T QAW
T S HSE 2= Greene(2018) & 0]
SR (ool By )3} ZE QLSS =S
£ F|F5H= Wooldridge(2010)HHE(0]5} =3
2)9] 435 AASI. BP13 BE2= WA
A S EE flote] shte] B o] &SI TR
HYo| SR AR = SA1Y o] jigF Za g
(RBP) . go]c}. 7hte] makt o) AAg7kA] 1125k
A BFE 8 (Correlated Random Effect, 0]5}
(CRE) 23 W E(olo B 3y 283t A9s
H] 53 Aol Tt S-2H] AT
2 BE By BE RO5E 1%9] AR (x{

EX UEERE DRSS L]

o2 Kl 19

Y ob

Q.

=]

T o XC—}

D

)

=
=
d

7

N
F g o
&

ol
1>
=
Y

N

2
ro
(B e
N
_O‘
o _H

N E
ol

—

(e
I
i)

(

o

F1sHA]
ojgh= HF7Ho]
Ao A7
Fafiok gt 34 AnE B
ML 5 g olaz 1090 A 7|2t R g A FES-
EAE G Ao A WA Al S Holert
PR H ] He] 2 AGE FH(H R
Al R 10%5}ol A -F-2Jst A7 FE AR5t
7hte ARSI Qli= 7htol] Hlsh A& E4b
| &2 Fo8 43 4 9k £3] 719
1AAE 1 H3E B 30f|A4] p=00]a= F

A

-

o
I,
N
1)

p=00lek= 7157}

A
LS|
=

1
fu

P

o

H
ol

v

2~
T

A

(DA}
(o

¢

=

(0]

o]

=
It

B 54

fus

o]ZA]

o

—_

[e]



57bo] 9Ol 19651014 71219, A7Fd ok Table 29) 2 30]41 9] Zlo] 002 Uehit
99| 2475 SOl w 71 A b A5k 519 10141 10% $2J52 S1ojIA], 127 20]
2 o R R ol ALY S A 5% 3OSl po gto] 00] obd Ao

A FA T TR EH Y AR A UERT:
#AE 2Ju|sl=d|(Filippini and Greene, 2018), 1 17} B3 204 EAHZ2 o] 85 A
pe] gko] 00| 7 7441 9] QAR At o] Q) S0l A SALEEA MR (FR)S BT F

A gpong £ 2AL EYHolm SA| 24T Usor w1, 291 1 3 Afolo i BAAL.
Lot gick oleie A9 Sl e QU M 2 o3k W4 S0l ol eRt o] Zte]

Mgt 23 o] in 5 ATke QAR Zolch  mA el W] ¥t velde 18 1
749 ol 4] melshe BHOIAE ubbAlo] G 1, 20040 ob RS A AL 10% frol

=

Table 2. Results of Birth Model (Total Sample, Endogeneity Considered)

Modell Model2 Model3
Estimation Estimation Estimation

parameter t-value parameter t-value parameter t-value

Constant 0.1 1.13 0.313 0.84 -2.054 -2.31

Housing Tenure (Own=1,Lease=0) 0.542*  2.02 0.707**  2.46 0.474 0.87
Children Number -0.593*** -11.17 -0.564*** -10.58 -3.844*** -13.34

Female Spouse Age -0.032%* 341 -0.035**¢  -3.61 0.638**  7.13

Female Spouse Health Conditon (Good=1)  0.127* 1.82 0.115* 1.65 0.021 0.17

Marrige Period (Yr.) -0.031 -1.57 -0.046**  -2.32 -0.123***  -2.75

Household Net Asset (Ten Million Won)  -0.006 -1.59 -0.008**  -2.01 0.005 0.64

Household Year Income (Female

Spouse Earned Income Excluded) 0.004 0.32 0.0011 0.82 0.0015 0.75
(Ten Million Won)
Parents Coliving (Coliving=1) 0.274 0.91 0.062 0.21 -0.464 -0.66
Chonsei Price Rate of Change (%) -0.019 -1.1 -0.015 -0.9 -0.028  -1.08
Chonsei Price
(Per Square Meter, Million Won) -0.002  -0.04 0.083 1.08 0.030 0.13
p -0.322*  -1.87 -0.420%  -2.14 -0.273  -0.77
Endogeneity Test (#, : p=0) Stat. (x*) 3.48(p-val.=0.062) 4.59(p-val.=0.032) 0.59(p-val.=0.443)
Log-L -2,798.96 -2,701.06 -2,295.95
LR Stat. ‘ 377.99 3,501.04 3,952.11
(Xﬁ.m,;m =50.89) (Xo 01,37 =57.34) (X<2).01,7.5 =100.43)
Sample Size 2,903 person (808 household)

Note: 1) * p<0.1, ** p<0.05, *** p<0.01.
2) t-value is calculated by robust standard error clustering household number.

3) Year dummy included estimating all models and in model3, household average and observation number of
all exogeneous variables are included.
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Table 3. Results of Birth Model (First Birth Sample, Endogeneity Not Considered)

Probit Model Random Effect Probit Model
Estimation Estimation
parameter t-value parameter t-value
Constant 0.872 1.21 0.913 1.21
Housing Tenure (Own=1,Lease=0) -0.220* -1.66 -0.235 -1.63
Female Spouse Age -0.025 -1.2 -0.025 -1.16
Female Spouse Health Conditon (Good=1) 0.132 0.97 0.140 0.97
Marrige Period (Yr.) -0.129%** -3.21 -0.114** -2.05
Household Net Asset (Ten Million Won) 0.002 0.38 0.002 0.3
Household Year Income (Female Spouse
Earned Income Excluded) ((Ten Milli:n Won) -0.032% -1.81 -0.034% -L.79
Parents Coliving (Coliving=1) 1.314%** 2.75 1.415%** 2.69
Chonsei Price Rate of Change (%) 0.793 0.23 0.691 0.19
Chonsei Price (Per Square Meter, Million Won) ~ -0.194** -2.51 -0.206** -2.39
Log-L -322.34 -322.18
LR Stat. 56.82 52.21
(X.01.16 =32.00) (X6 0116 =32.00)

Sample Size

556 person (273 household)

Note: 1) * p<0.1, ** p<0.05, *** p<0.01.

2) t-value is calculated by robust standard error clustering household number.
3) Year dummy included estimating all models and in model3, household average and observation number of

all exogeneous variables are included.
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Table 4. Results of Birth Model (Second Birth Sample, Endogeneity Considered)

Modell Model2 Model3
Estimation Estimation Estimation
t-value t-value t-value
parameter parameter parameter

Constant -0.147  -0.31 -0.231  -0.48 -5.249  -3.20

Housing Tenure (Own=1,Lease=0) 0.542* 1.67 0.804**  2.27 0.705 0.75

Female Spouse Age -0.037%*  -2.79 -0.039***¢ -2.86 0.838*** 5.9
Female Spouse Health Conditon 0.203** 215  0191** 197 0225 136

(Good=1)
Marrige Period (Yr.) -0.012 -0.49 -0.034 -1.25 -0.229%+  -3.34
Household Net Asset (Ten Million Won)  -0.005 -1.08 -0.007 -1.52 0.006 0.56
Household Year Income (Female
Spouse Earned Income Excluded) 0.025 1.29 0.027 1.39 0.029 0.72
(Ten Million Won)
Parents Coliving (Coliving=1) -0.326  -0.54 -0.569 -0.92 -0.791 -0.33
Chonsei Price Rate of Change (%) -0.051**  -2.11 -0.049**  -2.08 -0.044 -1.27
Chonsei Price

(Per Square Meter, Million Won) 0.041 0.61 0.128 1.41 0.074 0.22
p -0.259  -1.24 -0.422  -1.68 -0.394  -0.61

Endogeneity Test (4, : p=0) Stat. (x*) 1.54(p-val.=0.214) 2.82(p-val.=0.093) 0.37(p-val.=0.544)

Log-L -1,377.70 -1,335.47 -1,098.67
129.93 2,442.59 3,275.87
LR Stat. A _ _ —
(Xé.ol,;so _50-89) (X(Z).om? _57-34’) (X20.01.75 _100-4’3)

Sample Size

1,308 person (496 household)

Note: 1) *, ** and *** indicate significance at the 10%, 5%, and 1% levels, respectively.
2) t-value is calculated by robust standard error clustering household number
3) Year dummy included estimating all models and in model3, household average and observation number of

all exogeneous variables are included
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. Model Sample
Dependent Variables:
Total First Birth Second Birth
Housing Tenure => Birth 0.062 -0.075 0.057
Birth => Housing Tenure -0.042 0.082 -0.039
2,903 person 556 person 1,308 person

Sample Size

(808 household)

(273 household) (496 household)

Note: *, **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively.
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Appendix Table 1. Female Spouse Earned Income Estimation Result

Work (Work=1) log (Earned Income)
Variables Estimation Estimation
parameter t-value parameter t-value
Female Spouse Age 0.006 ** 2.85 0.097 *** 8.19
Female Spouse Age Square - -0.001 *** -7.46
Children Number -0.182 *** -11.86
Female Spouse Education Level
(Coll)leage Above-1) 0.253 8.93 0.262 *** 9.52
Female Spouse Health Condition
P (BadeD) -0.332 417
Household Year Income
(Female Spouse Earned Income Excluded) -0.006 *** -12.09
( Million Won)
A -0.341 -4.56
Sample Size 10,720 5,559

Note: Year Dummy Varialbes (Criteria=2020 Year) are also included Estimating Model.

Appendix Table 2. Permanent Income Estimation Result (Dependent Varialble: Household Total Income (Million

Won))
Estimation Parameter t-value
Constant -39.858 30.18
Household Sex (Male=1) 9.190 *** 36.40
Household Age 2.632 *** 56.36
Household Age Square -0.026 *** 65.32
High School=1 5.689 *** 19.06
Education Level University=1 14.330 *** 41.85
Graduate Above=1 27.608 *** 49.18
Net Asset 0.0352 *** 106.43
o 29.175
Log Likelihood -396,155
Sample Size 82,369

Note: 1) ¢ is Estimation parameter about Error Term’s Standard Deviation in Tobit Model.
2) *,** and *** indicate significance at the 10%, 5%, and 1% levels, respectively.
3) Region Dummy (Metropolitan Criteria=Seoul) and Year Dummy Varialbes (Criteria=2020 Year) are also
included Estimating Model.
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Appendix Table 3. Housing Tenure Model Estimation Result (Total Sample)

Random Effect
Model 1 Model 2 Model
L L e Probit Model
Estimation Estimation Estimation Estimation
t-value t-value t-value t-value
parameter parameter parameter parameter
Constant -3.064 -3.07 -3.285 -3.40 0.278 0.21 -18.189 -3.66
Birth (Birth=1) -1.259 *  -7.35 -1.350 *** -10.66 0.249 1.35 0.100 0.54
Household Age -0.008 -0.66 -0.009 -0.74 -0.093 * -1.65 0.074 1.28
Children Number -0.032 -0.52 -0.051 -0.89 0.339 ** 252 0.637 ***  3.24
Household Net
Asset 0.023 *** 439 0.022 *** 427 0.010 1 0.0057 ** 3.01
(Ten Million Won)
Comparative 7o s 337 L0070 %+ 335 0007 0.24 -0.039 ** 327
Living Cost
Log (Permanent
Income) 0.831 *** 291 0.915 *** 323 2.698 3.3 3913 ** 2.93
(Million Won)
Metropolitan City
Living -0.562 *** -553 -0.602 ***  -6.18 -0.651 **  -2.08 -1.715 ***  -3.68
(Metropolitan=1)
p 0.702 **  4.00 0.764 *** 551 -0.163 - -
Endogeneity Test
T 16.00 30.35 3.01
(H, : p=0) Stat. R
(p-val.=0.000) (p-val.=0.000) (p-val.=0.083)
()
Log-L -2,793.15 -2,785.31 -2,300.86 -1,099.02
LR Stat. 72730060100 =) 905.120XGp155 =) 698.52(x( 0175 =) 61.26(X; 01,14 =)

2,903 Person (808 Household)

Note: 1) *, ** and *** indicate significance at the 10%, 5%, and 1% levels, respectively.
2) t-value is calculated by robust standard error clustering household number
3) Year dummy included estimating all models and in model 3, household average and observation number of
all exogeneous variables are included

Sample Size

http://lhilh.orke | 55






pISSN: 2093-8829, elSSN: 2234-1765
l H I JO u rn a | LHI Journal 2022;13(3):57-68 | http://doi.org/10.5804/LHIJ.2022.13.3.57

of Land, Housing, and Urban Affairs -

MBA| 26 HA7170| K| HRI0I OJAF PEHRQI 24
I+ H dMEQS 1oty
A Study on the Factors Influencing the Intention to Use the Housing Support

Policy of 2030 Households in Seoul: Considering Characteristics of
Household and Policy

o A o
MEI* - £719% - FI g

Jin Uk Sung* - Ki Wook Song** - Kiseong Jeong***

Abstract
This study investigates what influences the 2030 households' intention to utilize housing support policies
for the younger generation. Using the logistic regression model, our empirical results show that the ‘the
recognition of youth housing support projects’, ‘the housing occupation’, ‘employment type’, ‘housing type’, and
‘age’ factors have a significant effect on the intention to use the housing support policies. Specifically, the
intention is positively associated with economic activity, one-room residence, monthly rent, employment status
during the Covid-19 period, and policy recognition, while negatively related to age. In addition, willingness to
use the housing support policies is greater when respondents lived in a studio, lived on a monthly rent,
recognized the policy, and improved their employment status. The results suggest that housing support
programs need to be expanded and improved. Moreover, information on housing support policies should be
efficiently delivered to eligible households, and more sophisticated housing support policies should be
provided for young people early in their careers.

Keywords : Seoul, 2030 Households, Intention to Housing Support Policy, Binary Logistic Regression, Household
Characteristics
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Table 1. Variables

~

o ot

o

y

=

A
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A7E 7|Hho 2 4

3.3 40| XxiH Ho| U 7Y

B FAR DA} QA o]-§oJFo] TR A

=A] 2030 7H9] A A
g o] tigh T o] oAt Y vX = 8

52 Table 13} ZHo] SL/d513{th WA & A+

AR AR FEFAR D FHo] oA

Type
Coding
Sub-type Variables Content
Gender Gender of respondent 1=Male, 0=Female (reference)
Age Age of respondent Continuous variable
Single person Whether Single person _ _
households households or not 1=Yes, 0=No (reference)
Average monthly Average monthly gross income . .
income for the 2019 (10 thousand won) Continuous variable
Employment Current employment status of 1=Full-time, 2=Temporary,
status the respondent 3=Self-employed,
p 4=Unemployment (reference)
1=Apartment (reference),
Housing type Housing type where you live in ~ 2=detached, multi-family housing,
3=one room, 4=etc
Household Occupation type of the housing  1=Monthly rent, 0=Jeonse

characteristics

Independent
variable

Occupation type

you live in

(reference)

Housing size

Size of the dwelling exclusive area

Continuous variable

COVID-19 Improving the quality of

Employment employment condition compared 5-point Likert scale
improvement to before COVID-19

COVID-19 Improving the quality of

Residential residential condition compared 5-point Likert scale
improvement to before COVID-19

COVID-19 Experiences of nagative

Negative employment change (job losing, . _ _
employment leave of absence, difficulties of 1=Yes, 0=No (reference)
change finding a job) due to COVID-19

COVID-19 Experiences of income

Income decreases

decreases due to COVID-19

1=Yes, 0=No (reference)

Policy
characteristics

Recognition of
2030 housing
support policies

Recognition of 2030 housing
support policies (Youth houisng
in stationary areas, Hangbok
housing, Youth monthly rent
support)

1=Yes, 0=No (reference)

Appropriateness
of housing
support policies

Appropriateness of housing
support policies

5-point Likert scale

Dependent variable

Intention to use Youth housing support policies in

the future

1=Yes, 0=No (reference)
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Table 2. Basic Statistics

WA, F2UH9 FANA, F2UH9 294 11845}
o, IRU9 A7| &5H4A R LS A
o} WAIR A B R 2o e ER A
YA Ao RoL 7 A2 2| 27 Wiag A
Zgsioict. F29 FFHskE veEfshs 754
RS W H B2 FE A5
FASE FAE] FAAY A9 3 FAE
3L

A di&oll otr 8 AAEE AIE ] & Aot

4. MEEA

4.1 7|ZEAF
A 78 Al 7S EA H|oTE 9 7 2

Al5g2 Table 29+ Atk SHA JH2 ©1/90] 69%

Variables Min Max Average Std N
Gender 1.0 20 1.31 0.46 -
Age 21.0 39.0 34.4 3.72 -

Single person households

0.0 1.0 0.49 0.50 235

Average monthly income

0.0 680.0 2962 13165 -

Employment status_full-time

0.0 1.0 0.761 042 363

Employment status_temporary

0.0 1.0 0.052 0.22 25

Employment status_self-employed

0.0 1.0 0.132 0.33 63

Employment status_unemployed

0.0 1.0 0.036 0.18 17

Chg:;;ee};fslgcs Housing type_Apartment 00 1.0 0214 041 102
Housing type_detached, multi-family housing 0.0 1.0 0.570 0.49 272
Housing type_one room 0.0 1.0 0.187 0.39 89
Housing type_etc 0.0 1.0 0.029 0.16 14
Housing size 9.0 114.0 525 24.96 -
COVID-19 Employment improvement 1.0 50 3.77 0.80 -
COVID-19 Residential improvement 1.0 5.0 3.70 0.88 -
COVID-19 Negative employment change 0.0 1.0 0.20 0.39 94
COVID-19 Income decreases 0.0 1.0 0.17 0.37 80
Policy Recognition of youth housing support policies 0.0 1.0 0.94 0.23 451

characteristics Appropriateness of housing support policies 1.0 5.0 3.62 0.89 -

Dependent

variable policies in the future

Intention to use Youth housing support

0.0 1.0 0.78 040 376
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Table 3. Result of the Logistic Regression Analysis

Variables Estimate S.E Pr >Chisq Exp (B)
Gender_Male -.251 333 451 .778
Age -.103** .045 .023 902
Single person households -.384 .368 297 .681
Employment status_full-time 2.070**  .879 .019 7.921
Employment status_temporary 1.665* .984 .091 5.286
Employment status_self-employed 1.744* 933 .062 5.721
Average monthly income -.002 .001 104 .998
Household  Housing type_detached, multi-family housing 118 .268 .659 1.126
characteristics Housing type_one room 817* 449 .068 2.264
Housing type_etc 9.713 2.023 999 1.794
Occupation type_monthly rent .633** .269 .018 1.884
Housing size -.010 .007 175 990
COVID-19 Employment improvement .347* .185 .060 1.415
COVID-19 Residential improvement .062 177 726 1.064
COVID-19 Negative employment change .233 454 .608 1.262
COVID-19 Income decreases .036 485 941 1.037
Policy Rec_ognition of youth housing support 1691 449 000 5423
characteristics olicies
Appropriateness of housing support policies ~ .014 .180 .938 1.014
Pseudo- R Cox&Snell £°=0.138, Nagelkerke R*=0.215
Model Fit Homer&Lemeshow p=0.985
Statistics Model Chi-square (df), p 2°=63.987 (21), p=0.000
-2LogL 421.580

*p<0.1, **p<0.05, **p<0.01
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Examination of Potential Unplanned Land Use in Asan City with a Spatial

Analysis Method

TiX*% , O| XS *%¥%
W PsES oS

Gyoungju Lee** - Jun-Hong Im***

Abstract

Unplanned land use, that is, unplanned development, causes various negative externalities.. In the past, Korea

has experienced significant socio-economic costs due to reckless development centered on the boundary

between urban and non-urban areas.. Unplanned land use can be viewed as a result of the interaction of various

factors.. Therefore, it is difficult to develop in areas where unplanned land use occurs intensively. It is necessary

to strengthen legal and institutional measures so that negative externalities do not persis. In this study, we

present a spatial analysis methodology to effectively find spatial clusters where unplanned land use is

concentrated. By demonstrating and applying this to individual development activities that occurred in Asan

City, we examine the usefulness of information to support decision making when establishing mid-to-long-term

growth management strategies at the local government level.

Keywords : Unplanned Land Use, Negative Externalities, Spatial Clusters, Spatial Analysis Method
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Table 1. Yearly Land Use Counts by Development Type from 2003 to 2021

Year Arrangement Permission Registration | Year Arrangement Permission Registration
2003 189 510 0 2013 1,328 196 0
2004 244 818 0 2014 1,693 244 198
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2006 417 312 0 2016 466 11,340 11,221
2007 556 146 0 2017 221 11,790 3,038
2008 680 128 0 2018 162 11,480 13,396
2009 636 208 0 2019 106 10,624 9,261
2010 838 260 0 2020 103 10,900 10,219
2011 1,030 260 0 2021 42 5,290 4,968
2012 1,186 196 0 Total 10,929 71,142 60,554
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Table 2. Interpreting Z{ G, (d)] Indicating the Level of Local Spatial Clustering

Critical value Spatial clustering tendency p—val.

257 < Z[ G:(d)} Spatial clustering of large values: very high 0.01

1.96 < Z|G(d)]| <2.57 Spatial clustering of large values: high 0.05

1.64 < Z[ Gf(d)} <1.96 Spatial clustering of large values: moderate 0.1
—1.64 < Z|G(d)| < 1.64 Spatial random pattern

—1.96 < Z[ ]< 1.64 Spatial clustering of small values: moderate 0.1

—257< Z[ ]< 1.96 Spatial clustering of small values: high 0.05

Z[ led d)] <—2.57 Spatial clustering of small values: very high 0.01

4) A2A A (geographic event)«] B 9 HrE F74517] I5to] Getis and Ord(1992)7F A|Qtet 5 7&%7411]“"
5) FASRYE | wet ¢ (d) = HFEE BEHSY. Getis and 0rd(1992)= G,(d) Q) B B4 E&31] (@) (d)] 7
O = Bigkol= ke Zﬂﬂl o}%~
6) Lee and Lim(2009)-& Table 29} -2 HFA1 0 2 7[ G/ (d)] ZF< AT 8= BIQRES ALt Hf 98-
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Table 3. Per Capita Land Use Counts by Hierarchy Type in Forest Classification System in Chungnam Province

(count/m?)

Hierarchy Permission Arrangement Registration Total
Level 0 0.0000072878 0.0000028631 0.0000080686 0.0000182194
Level 1 0.0000000000 0.0000000000 0.0000000000 0.0000000000
Level 2 0.0000008074 0.0000000000 0.0000006056 0.0000014130
Level 3 0.0000061415 0.0000012835 0.0000057808 0.0000132058
Level 4 0.0000346375 0.0000112856 0.0000353472 0.0000812703
Level 5 0.0000462271 0.0000115303 0.0000423988 0.0001001562
Others 0.0000378845 0.0000274015 0.0000362367 0.0001015227
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Seismic Retrofit Method for Piloti Buildings According to Type of Core

Z10| R %%
|:||_|T'_‘

Minjun Kim**

Abstract

After the earthquake in South Korea (Gyeongju and Pohang), interest in securing the seismic performance of

piloti buildings was increasing. In this paper, a study was conducted to propose a seismic retrofit method for

piloti building of LH. The proposed seismic retrofit method considers the priority of seismic retrofit and the

type of core. To verify the effectiveness of the proposed seismic retrofit method, computational analysis was

performed according to the type of core. As a result, it was confirmed that the seismic performance was

improved when the proposed seismic retrofit method was used.

Keywords : Piloti Building, Seismic Retrofit, Fiber Sheet Retrofit, Eccentricity, Type of Core
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Fig. 2. Torsion in Piloti Building
Source: Kim, MJJ. (2022) (in Korean)
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Table 1. Characteristics of Seismic Retrofit Method

Characteristics Strength (Rigid) Retrofit Ductility Retrofit
- Improve strength and ductility
Advantage - Improve strength - Improve durability
- Unnecessary of foundation retrofit
Structural - Fiber sheet peeling
. - Necessary of foundation retrofit - Requirements for fire resistance
Disadvantage . . S .
- Durability requirements - Slight increase in strength compared
to ductility
- Easy to install and shorten
. construction period
- Lower material cost compared to . o1
Advantage . - Parking lot of the building can be
fiber sheet . . .
used during the construction period
- Unnecessary of foundation retrofit
Economic - Overall construction costs increase
with foundation retrofit . )
. . - Construction costs increase
Disadvantage Increased construction period compared to strength (rigid)
8¢ . Parking lot of the building cannot pa & &
. . retrofit
be used during the construction
period
- No parking lot interference and
visibilit
Advantage - None Y ) .
- Low dust and noise during
Usability construction

- Parking lot and visibility interference
Disadvantage - Lot of dust and noise during

construction

- Odor problems caused by the use
of adhesive bonds

Source: Kim, M. J. (2022) (in Korean)
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Table 2. Seismic Retrofit Method by Type of Core in Piloti Building

Legend Retrofit Method
. A - Seismic design was carried out according to seismic design standards, If both the X, Y-axes have
Minimum . . )
. an eccentric ratio from the core less than 15%, Only 4 outermost corner columns are retrofit
columns retrofit
B - Seismic design was carried out according to seismic design standards, If the large value of the
Eccentric edge eccentric ratio in the core of the X, Y-axis is more than 15% and less than 30%, Retrofitting the
columns retrofit  edge columns of the X,Y-axis where eccentricity occurs significantly
C - Seismic design was carried out according to seismic design standards, If the large value of the
Eccentric side eccentric ratio from the core of the X, Y-axes is more than 30%, Retrofitting the side columns of

columns retrofit  the X,Y-axis where eccentricity occurs significantly

- If the large value of the eccentric ratio from the core of the X, Y-axes is less than 30%, Seismic

D design was not carried out according to seismic design standards, If the rebar is not arrangement
as drawing, All columns retrofit
All columns S X ) . L .
retrofit - Seismic design was not carried out according to seismic design standards, If the large value of

the eccentric ratio from the core of the X, Y-axes is more than 30%, If the wall ratio is more
than 0.28%, All columns retrofit

- If a structural defect is found during the site inspection, If a structural defect is found during
the site inspection, Ask the structural engineer for a precision inspection

E - If there is no wall in either direction of the X or Y-axes, If the story drift angle is not satisfied,
Precision Ask the structural engineer for a precision inspection
inspection (Story drift angle: No seismic design - 0.021, Seismic design - 0.03)

- If the large value of the eccentric ratio from the core of the X, Y-axes is more than 30%, If the
wall ratio is less than 0.28%, Ask the structural engineer for a precision inspection

Source: Kim, M. J. (2022) (in Korean)
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Evaluation of Ventilation Performance of a Residential Unit for Different
Sampling Points through Actual Field Tests
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Byung Chang Kwag** - Soo Man Lee*** - Gil Tae Kim**** - Jong Yeob Kim*****

Abstract
Ventilation plays an important role in controlling indoor air quality. Due to the recent spread of infectious
diseases such as COVID-19 and with people spending more time indoors, there’s been increased attention on
the importance of ventilation performance. In many countries, ventilation is regulated by airflow rates and the
number of air changes per hour (ACH). However, airflow rates and ACH alone do not provide an accurate
account of actual indoor pollutant removal and ventilation uniformity in a space. This study looked into the
ventilation performance of an actual residential unit using several sampling points instead of basing it off of
airflow and air change rates. Literature review was used to derive relevant influencing factors and the tracer
gas dilution method was used for the field test. The study measured air velocity, age of air, and ventilation
efficiency at several locations and compared them to the average value at the center of the test space to
determine the differences in ventilation performance at the selected measurement points. The study showed
that different sampling locations resulted in different ventilation values. Findings of this study will be used to
develop an experimental procedure for evaluating indoor ventilation performance of actual residential spaces.

Keywords : Ventilation Performance, Age of Air, Sampling Point, Ventilation Efficiency
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Table 1. The Standards for Ventilation in South Korea
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Standard Title Category
KS B 6879 Heat Recovery Ventilators
KS F 2921 Standard Test Method for Airflow Rate of Natural Ventilation
System

Standard Test Method for Measuring Air Volume Flow Rate of  Evaluation of

KS F 2807 o . O .
Ventilation and Air Conditioning System mechanical
AC Electric Ventilating Fans and Regulators for Household and  performances

KS CIEC 60665
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Table 2. The International Standards for Ventilation

Standard

ISO 16494:2014

Title Category

Heat recovery ventilators and energy recovery ventilatiors-

Method of test for performance

Heat recovery ventilators and energy recovery ventilators —
Method of test for performance — Part 2: Assessment of
measurement unvertainty of performance parameters

ISO 16494-2:2019

Evaluation of
mechanical
performances
of ventilators

EN 14134:2019

Ventilation for buildings — Performance measurement and

checks for residential ventilation systems

ASTM D6245-18

Standard Guide for Using Indoor Carbon Dioxide

Concentrations to Evaluate Indoor Air Quality and Ventilation

ASTM E741-11(2017)

Standard Test Method for Determining Air Change in a Single
Zone by Means of a Tracer Gas Dilution

Evaluation of
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Thermal Performance of Buildings and Materials — P
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Table 3. Categorization of Parameters

Design Parameter Operation Parameter

Floor Plan Ventilation Airflow Rate

Space Size Ventilation Time

Location of Vents Operation Mode

Number of Vents Maintenance Status

Air Tightness
(Infiltration)

Evaluation Parameter

Measurement Point

Measurement Time

Measuring Rate

Contaminant Concentration

Air Distribution
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Fig. 3. The Tracer-Gas Sampling Points: (a) Floor Plan, (b) Side Section

Table 4. Descriptions of the Test Room

Table 5. Description of the Test Equipment

Category Specification
- Length 3.8m
Room Size - Width 2.4m
- Height 2.3m
Air Change per Hour (ACH)
Infiltration = average 7.88
Rate - Depressurization 7.65
- Pressurization 8.10
Ventilation Supply Air 17m®/h
Flow Rate  Return Air 15m°/h
Ventilation . _

Rate Air Change per Hour (ACH) = 0.76
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Table 6. Test Results in Airflow Rate, Age of Air, and Ventilation Efficiency

Sampling Point Height [m] Air Velocity [cm/s]  Age of Air [s] Ventilation Efficiency
Point 1 1.8 8 5,655 0.835
Point 2 1.8 9 4,278 1.103
Point 3 1.8 8.4 5,459 0.865
Point 4 1.1 6 9,578 0.493
Point 5 1.1 7.5 8,036 0.587
Point 6 1.1 6.5 9,448 0.500

Table 7. Comparison Analysis between the Center Point (Point 5) and Other Point Combinations

Sampling Point Height [m] Air Velocity [cm/s]  Age of Air [s] Ventilation Efficiency
Center Point (Point 5) 1.1 7.5 8,036 0.587
Average (Point 1,2,3) 1.8 8.5 5131 0.934
Average (Point 4,5,6) 1.1 6.7 9,021 0.527
Average (Point 1 - 6) - 7.5 7,076 0.731
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Abstract
With increasing airtight building construction aimed at reducing energy consumption, indoor relative humidity
is increasing which can lead to condensation and moisture damage in multi-family residential buildings. This
has led to increased implementation of mechanical ventilation to control indoor moisture. However mechanical
ventilation systems consume additional energy and generate noise. As this leads to occupant discomfort, it is
necessary to select a ventilation system that addresses the energy and noise issues. This research measured the
ventilation performance, energy consumption, and noise level of mechanical ventilation devices in multi-family
residential buildings. TOPSIS, a multi-criteria decision making technique was used to determine appropriate
ventilation strategies in addition to occupant ventilation system operation preference.

Keywords : Ventilator, Multi-Criteria Decision Making, TOPSIS, Residential Building
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Table 1. Set up the Cases According to Ventilator

Ventilator Casel Case2 Case3 Case4 Case5

ERV X 0 X 0 0
Kitchen
X 0 0 0
Hood

Bath Fan X X X X 0

Table 2. Description of the Ventilator

Kitchen Bath
Category ERV Hood Fan
Number of 2 1 1
Fans
Speed High Speed High Speed Single
Mode (Max) (Max) Mode
Air Flow  SA:132.3
147. 1.4
Rate [m*/h] RA:130.0 7.0 8
Power [W] 51 100 36
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| Step 1. Setting Objective Function |

v
| Step 2. Normalizing each Value |

| Step 3. Calculating Distance of Ideal Best/Worst |

| Step 4. Calculating TOPSIS Score |

v

|Step 5. Decision Making |

Fig. 1. Process of TOPSIS Method
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2.4 TOPSIS £4 A3 ATH= Table 33} Zth 37|45 ZHoA
AT A Y7IEESoEEE B2 W de WA= 571 WEShe Case 1
M7 918 1 SAVAH PHQI TOPSIS R4S 2 OF 317k ol B S wisteyel] meetgiot,
59Tt Fig. 12 TOPSIS &4 7|0l 983 A8 W ZE B71gAS 2EAIZ Case 5 °F 31
S UERATE TOPSIS) 1 E-2 2 B23k=0] PIse} 2 Fof 'ImEoto] 2 Aol A A=k 87 1gA] =
Table 3. Results of the measurement
. Case Case 1 Case 2 Case 3 Case 4 Case 5
Criterion
Time [h:mm:ss] 2:58:20 1:25:40 0:51:50 0:39:30 0:31:10
Energy [Wh] 0 74.7 105 99.4 99.2
Leq [dB(A)] 22 23 41 36 34
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£ 0.560 2 7} =A UL, Case 10] 0472 7}

Table 4. Results of the TOPSIS Analysis Depend on Weight Factor

Wight Factor
(Time : Energy : Noise) Rank TOPSIS Score

1 Case 5 0.56
2 Case 4 0.54
1:1:1 3 Case 2 0.53
4 Case 3 0.49
5 Case 1 0.47
1 Case 5 0.72
) ) 2 Case 4 0.70
Tlr;? iafvlmg 3 Case 3 0.65
4 Case 2 0.59
5 Case 1 0.31
1 Case 1 0.62
) 2 Case 2 0.42
Ene;g.yzs-alvmg 3 Case 020
o 4 Case 4 0.39
5 Case 3 0.35
1 Case 2 0.59
. ) 2 Case 5 0.54
N0115f: 152'1;1ng 3 Case 1 0.52
4 Case 4 0.51
5 Case 3 0.44
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Proposal of BIM Application Process to Improve BIM Applicability of Basic
Design in Heavy Civil Projects
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Abstract
Recently, the adoption of BIM technology in domestic civil engineering projects has continually increased both
in its numbers and scope. However, the BIM model was developed and used after the 2D design was developed
instead of creating the BIM model from the conceptual design phase. BIM must be used throughout every phase
of design and construction to use BIM for its original purpose. However, if BIM application is applied in heavy
civil projects without a step-by-step guideline, it can confuse the market and face industry resistance to using
BIM. Therefore, BIM is currently being used step by step in the civil engineering field by using BIM as a
conversion design. However, the BIM conversion design method, currently being performed in the Preliminary
design stage, has many difficulties due to low work efficiency. This paper analyzes the existing process of
converting a 2D design into a 3D BIM model while addressing the issues related to its low work efficiency. To
this end, a novel approach to 2D to BIM conversion for the design development stage is proposed.

Keywords : BIM (Building Information Modeling), BIM Convertion Design, Full Implementation of BIM, Design
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n|gko 2 g1 €] Qlth(Fig. 3, Fig. 4).
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tisto] HESIG:

Inventoro| Al WA] 2D & 7|¥ko & 3D HES
Ay7dstal, A3/get 3D o] Wi SghS: 2o}
of o} AF3ITH(Fig. 5). A3t Inventor 1tU-Z
Infraworks 2] Style Palette S &-8-510] o] B 2]
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Heavy Metals in Road Deposited Sediments and Control of Them in Urban
Areas: A Review

=

Do Gun Kim**

Abstract
Road Deposited Sediment (RDS) is the solids formed from the wear of road, wear of vehicles, exhausts, and the
input of the emissions from various sources out of the roads. RDS is seriously polluted by organic matter,
nutrients, and metals. RDS plays an important role as the sink and the transport medium of the associated
pollutants because RDS can be carried to the adjacent water system via stormwater runoff. In this regard, the
heavy metals in RDS were investigated based on the publications. The contents of the metals in RDS were highly
variable. The concentration of Cr, Ni, Cu, Fe, Zn, As, Cd, and Pb in urban RDS in various regions was in a range
of 3.16-3,410, 1.15-1,382, 20.2-9,069, 2,980-124,853, 81-2,550, 2.3-214, 0.19-21.3, and 15.21-1,125 mg/kg,
respectively. The anthropogenic enrichment of the metals in RDS was confirmed by the high concentration of
Cu, Zn, Cd, and Pb. The contents of the metals were higher in industrial and traffic areas than in residential
areas, while they were generally increased with decreasing particle size. It is believed that this study’s results
would contribute to quantifying the metals’ load via RDS and establishing control strategies.

Keywords : Road Deposited Sediments, Heavy Metal, Urban Area, Non-Point Source Pollution
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and Lees, 1999; Seattle Public Utilities and Herrera
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Fig. 1. Sources and Transport of RDS

4 35 thEA)2}of ]3] 4Js] 0.0 (Rudnick
and Gao, 2003), AR F U A3 X H 2] RDS7}
9] = 353 299] RDSO|| H|3}| Lz0}(Shabbaj et
al,, 2018; Shabanda et al,, 2019), Q19&] R 2lj 9]
e Fus 52 9 olof 23t fI5f 7ol =2 A
oz geiA girk

£A] Aol RDSO] g4 554 092 7
90559 w0 FEF HER JelET Uk E
AR 732-9-%429] Al, Cd, Cr, Cu, Fe, Pb, Ni, “1E]
3 Zn == 742} 0.15-4.9, 0.1-400, 0.056-1,900,
1-9,650, 0.0334- 162,000, 0.5-13,100, 5.5-19,100,
719]31 1-21,060 1g/Le] E3FH(Baum et al.,, 2021;
Wijeyawardana et al, 2022; Hwang and Weng,
2015; Kayhanian et al., 2003; Kayhanian et al.,
2012; USDOT and FHWA, 2017).

188 g, =204 RDSY A|AE= TR HIH
H=E2 Aloloh= 585 HiFo] 2 4= Sk A&,
of3h, AFAIE 52 v LIAFAIEEL st
AR 7F$- 584 57 9 0] 28] A2o] ol
3L SR HE] 9] o]#20] ] O L (Siriwardene et al.
2007), =2 4= U724 (non-constructive) T
A0 2, o 3)91e] w5 2 ¢ Azko] 7Ksiehe
&30l AUtk = A 2] RDS Al A= T2 A 4]l
I3t Ie 2% 4> (road sweeping) ] 2]3]| o714 £
o, o]0 23t F-FEF LG F5t Aol &<l
)27 Ith(Martinelli et al., 2002; Kim et al., 2014;
Kim et al.,, 2019).

126 | LHI Journal Vol. 13, No. 3

RDS A 7of| o135t 2. F-o} #74e] AeF2] vt
S 9S4, RDSO] @ P& H=9] Hjojo] AFYw]

ofo} Fick. QHE0 2 ROSE $71E, A 113
2, 449 21 5 3R 4% FER0 W45

Al L@ = o] glom, Ao m} ul-$- Z WA U
EF 21 Qt}(Seattle Public Utilities and Herrera
Environmental Consultants, 2009; Wei and Yang,
2010; Shabbaj et al., 2018; Shabanda et al., 2019;
Kim et al., 2019). 12|02, RDSQ] Q ¥Eof thst
FAAT7E HZ7HA] 0]Fo1 A AL Ath(Gao et al,
2021).

53], Se&FeAAA 0 £4H1L 44 5= 0]
Ao A 32 ot RS | X 22 (Maetal,, 2017; Shi
etal, 2011), RDSS] £2<& 5o} o], 18|11
Aol vlAl= FFY vhol EA] A|H9] F33% F
=% 2%, = RDSE} o]of] THAH FF50f tigh
olsiE AA &Y F U= A= Y7

J8ug, # AFA=RDS| L 5
AZHRF O 7 HES, RDSO| Ofet A9 S5
so] A3t A7t thaje] 2dlo] Ego] H 1A
=

-

foor

ot

2. EAIX|Y RDSQ| 3384 sk

EA] A9 RDSO| F5 F=of tieh24 A=
F2 20009H] 2Ho] o] U2e] o2 ZAofA
o] Fo{ %tk (Table 1). Z12{Lt, RDSE| F5< 50
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Table 1. The Concentration of Heavy Metals in Urban RDS (mg/kg)

City Cr Ni Cu Fe Mn Zn Ccd Pb Reference
Oslo, Norway - 41 123 - 833 412 1.4 180 De Miguel et al,, 1997
Madrid, Spain 61 44 188 - 362 476 - 1927
Sydney, Australia 42 14 263 19645 567 6.5 0.2 165  Nguyenetal, 2015
Svdnev. Australia 49- 20- 314- 22,036- 489- 557- 0.2-  36- Mohammed et al,,
yaney, 486 208 730 103,000 3966 2117 17 379 2012
Sydney, Australia 34 27 160 - - 850 . ggo DBirch azra%gc‘)"en'
Birmingham, UK - 41 467 - - 534 1.6 4g  Charlesworthetal,
2003
Coventry, UK - 130 226 - - 680 0.9 47
Inner city, i i 39- 7664- 160- 402- i 120- Robertson et al.,
Manchester, UK 113 17214 433 1,016 645 2003
Outer city, o320 2492- 49 172- 25
Manchester, UK 283 15,000 411 2,183 260
Avilés, Spain 42 28 183 42 1661 200 223 514 Ordonezetal, 2003
Amman, Jordan - 88 177 7,132 - 358 1.7 236 Jiries, 2003
Istanbul, Turkey - 32 208 - 398 521 1.9 212 Sezgin etal,, 2004
Tokat, Turkey 41 128 38 - 415 98 5.4 266 Tiizen, 2003
Aqaba, Jordan - 57 67 - 274 - 10.1 165.5 Al-Khashman, 2007
Tehran, Iran 33 35 225 47 1,215 935 10.7 257 Saeedi etal,, 2012
Ferreira-Baptista
Luanda, Angola 26 10 42 - 258 317 1.1 351 and De Miguel, 2005
Ottawa, Canada 43 15 66 - 431 113 04 39 Rasm‘;fg? etal,
. Sutherland and
Hawaii, USA 273 177 167 - - 434 - 106 Tolosa, 2000
Urumqui, China 54 43 95 - 926.6 294 1.2 54 Wei etal,, 2010
i, . 33.3- 77.9- 544.5- 384.9- 140.6-
Baoji, China - 5193 2599 23358 17783 18466  -uetal2009
Hangzhou, China 60 28 212 - - 709 3.6 194 Zha“gza;(;igwang’
HongKong - - 173 - - 1,450 3.8 181 Lietal, 2001
Taiwan - 17 51 25 338 467 - 102 Kuo et al,, 2009
Singapore 1245 186 9,069 - - 1696 2.4 338 Joshietal, 2009
Jilin, China 19.6- 11.1- 9.4- ) 167- 0.04- 35.6-
(Highways) 968 48.1 53.1 272 011 egy  Caoetal, 2021
USA 95 - 105 - - 240 - 38 Apeayei etal, 2011
China 132 41 91 - - 496 1.86 155 Cai and Li, 2019
Malaysia 28 - 98 - - 230 - 70  Shabandaetal, 2019
Thailand - - 90 - - 519 213 19 OSrithawiratandlatif
2015
. Surayawanshi et al.,
India 149 364 192 - - 284 265 121 2016
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G v|R|= JAA=0] tHFol L E (Yuen et al,
2012), 5013t B3k HehA] okt wie- |
2 HRloA B Lt 542 7.

De Miguel et al.(1997)2 RDSQ] S5 o]
A #5027 ATES 2SI olse
199033} 1992 059 Spain®] Madridof| A, 1
217 19943 o] E9]] Norway2] Osloo]| 4] RDSE £
A5}o], o = 4=39] Ni, Cu, Zn, 181 Pb7}
RDS9]| $k5-5]0] 9J-2-8 913t} Australia®] Sydney
oflA= 200340l|A] 2015 0] A, A} A
2109, Cr, Ni, Cu, Fe, Mn, Zn, Cd, Z12]1 Pbo] 5=
=717} 34-486, 14-208, 160-730, 22,036-103,000,
489-3,966, 6.5-2,117, 0.2-1.7, _12] 11 36-880mg/kg
o=, A|ejzt 2] A Ho] nle} 2 WA Leh
QJt}(Birch and Scollen, 2003; Mohammed et al.,
2012; Nguyen et al., 2015). £35], QIS0
A 21 %3t RDS(Nguyen et al., 2015)9] 24 =
TV ©& X]9oj H|8}(Birch and Scollen, 2003;
Mohammed et al., 2012) W& A © & vJehl, 917k
9] Y32 B50| RDS Fa< & =0l v A= ol
E LAY A S UrER Tk

Charlesworth et al.(2003)< United Kingdom
(UK)9] West Midlands©]| 3] 21+ Birmingham
3} Coventryof| 4] 33t 2+ 100 712} 49 7HS] A]
F2E B4} RAFZA], Birmingham] Q14+
©F 23,000,000 H O 2, UKOJ|A] London Th&-0 & &
THEOI O, AHY, A, A A 5o & E]tA
O & o]20]A] QJt}. HHH, Coventry+= Birmingham
Q19| OF 1/7 4:0] 21 Alo] i, T22] 4114
A2 A &fof IF[SkAL Ui Z1Eu, RDSO
Cu®} Cd+= Birminghamof|A], 18|31 Zn%} Nix=
Coventryol| 4] B o}, A9 1FH2t EX] 89}
o] A= UEhA] ekttt

Robertson et al.(2003)< UK North West England
9] Manchester AU} 2]29] RDSE EA51% =
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gll, AlUi9] RDS7} @] H]3f| S5< 5= 7k =ok
Ao o} 2ojA) Tkt 850] S 2o
AL 112 5 9SS eelct

Ordonez et al.(2003)2 Spain E-5.0f Q]x|st
Avilés®] 7km* Tl A et 1127]9] RDSE &
A5t Avilés= Q19- 9F 80,000 HO| S =
A&, A 9 g o] FFEO FEE5 st ==
7Fs/do] Qlet &4 A3, AFdA] ol FHERE 3o
RDSO||A], Zn, Cd, 712]31 Hg7} 242} 4,892, 22.3, 1
2|11 2.56mg/kg O 2, Ht(Table 1)°] H|5f &=A| L}
EREtT

EA] X3} TLE S RDSO] =& Ni, Cu, Zn, 7L
2] 31 Pb $}5F0] Jordan®] 4~ Ammani}(Jiries,
2003) Turkey(Tiirkiye)©] Istanbulof] X3t E-5
highway] 18km 771014 BHIEI9Ic. E-5 highway
L m5ego] 27, 74 100-1,000m o] Al
QA7) o], A 42l 5] B AR
“go] Wrt. 2HH, Tiizen(2003)°] 2|5}, RDSO| &
% 57t 5ol wt Haksl gl

Al-Khashman(2007)-2 Jordan2] Aqgaba ¥of 9
]38} Q141 2F 120,000 (20049 EAY) Q] Agaba A|
©] RDSE ARSI Agabarl= A, Bl= 5]
%8 4191010 Red Sea |04 F23 448 o
0] oJgHe 831 Tk RDSO] 534 5L T
Aol Hlsf 4] ko, Pbi= FARE S LE
ibig

Iran9] Tehranoj| 4] Z%]= RDS+ Cr, Ni, Cu, Mn,
Zn, Cd, 71811 Pb9] ==7} tk= ¢45L9] RDS9} &
Aol O, Fe 5= W T (Saeedi et al., 2012).
Tehran Irano| A 71 Q31H =A] - 3huz, &
A E501H 72 AT} I,

%927)19] RDS A|F-Z 200213 893} 90| Angola
O] 4% Luanda®] S4A|eF 7 FAX A 2
F 5l t}(Ferreira-Baptista and De Miguel, 2005).
AR 9GS 0.25km” B2 FESIA Y, 2 59



MO
ol
=)
2
=2
o

[oh BAl XY E2EMZ0| S35 54 H MY 2=lde

B2 20 FoA WA S 5mo] g AL
=

A o] vlsf Fetou, e F&5F= AR %
= UEHI ]I

Rasmussen et al.(2001)= Canada®] Ottawa2]
ZARGOA, BL9l2 A 107] Aol 2
7} 50 7119 RDSE AF A 5472 T=e= T
2 Q1] )8 Wk, ol 41 % o] Ojt
47 f00] M2 tjRo 2 Az,

Hawaii2] Manoa basin®] 137} X 2] RDS9]
+42.9] 5 (Sutherland and Tolosa, 2000)= T}
2 4117]0] 9 A olo] RDSel-fArsHct
(Nguyen et al., 2015; Mohammed et al., 2012;
Birch and Scollen, 2003; Charlesworth et al., 2003;
Robertson et al., 2003; De Miguel et al., 1997). 0]
© A1 9] I-5F0] <3200-45,200 Hi/ L= &
o g0z e

WEei etal. (2010)-2 China £-A4]5- Xinjiang Uygur
AR 9] £=&Q1 Urumgiol A, 2007 84, &
169 712 Al &2 A5 o1& 5, 24 7= 1%
T2, 64 e LR, 65 /= AAER, 10 7=
FAANG B2, 187 6 7= F2PE E2oA
SIQATh RDSO] Bt S5 F s A, A 2
DA A Q3 -FASIAT

Lu et al.(2009)-2 China 45 Shaanxi 3-0]| 4] 2
9] 75 =A]Q1 Baojioll 4] RDSE A5 5ttt AH
A, AEERHAS, FAAS I FAA A 2L
F A2E A5t olofl ol RDSS| 47
= WAL - Ak AQE 457 s
Aol Hr= 2 AAEA] hgton, CugtZno] 211
= WEDHAH] RDSOIA, 24 T A

b OU
e 5 A%, 4] 9 FA X oA ek

off

Zhang and Wang(2009)-2 China2] Zhejiang £

9] Hangzhouol| 4, At 49, -9, 7 A 18]

Aol A 25 7 Al=E AF5te] RASHIL Li et
al.(2001)2 Hong KongQ] TA| 3-of|A] 45 79
RDS A &5 ZFI3F3ATE 0|5 A4 9] RDS=-FARE
57 TS eI 9, Hong Kong®] &=
Al A9 9] ZU EFO] Bt Cd, Cu, Pb, 121 Zn 5

L 7}7}2.18, 24.8,93.4, 712] 7 168mg/kg, 2]
11 E A Y FLo| A =2+240.15,5.17, 8.66, 12
11 76.6mg/kg O &, RDSO| H|&} 1|5 LFo(Li et al.,
2001), =AA S RDSY] 420t 554 2 HS RHS
shsick

SHH, Kuo et al.(2009)2 AFGA]AE T i
Al}o] Q1= Nantou County?] Jiji, Shuili, 12|11
Shinyio] 4] RDSZ )35}tk RDS] Fe, Al, Mn,
As 59 EL 314 EY fAsls o), B
HHE Pb, Zn, Cu, Ni, 13|22 Mo =31 E
ol Hlsf =T

Gao etal.(2021)2 China9] Jilin 9] 4 7§ 1<& =
Z=(Ring expressway of Changchun city, Changchun-
Siping, Jilin-Yanji, Changchun-Jilin, Ring Road of
Changbai Mountain) 2] RDSE £330, A
29 Cr 4 ZnE ERI5H

"1 Q)oJ| %, United States of America(USA)S]
AR (Apeayei et al.,, 2011), China®] W-EA]F(Cai
and Li, 2019), Malaysia2] 4}}ZX| ¥ (Shabanda et
al,, 2019), 718]21 Thailand®?} India®] FAX|F
(Srithawirat and Latif, 2015; Surayawanshi et al.,
2016)2] RDS| thgt A7} o]Fojf o, E3],
Cr, C,Zn, 18|11 Pb =7} =9)th

Table 1°f " 2]® tF-22] Aol A, Cu, Fe, Mn,
7n, Cd, 18] 1 PbQ] == 7} =A JEPSTh Fe@t Mn
2 & X]Z{(Continental crust)9] 8 AEo =7,
RDS £0t of e}, At EFoIAE 11 5=t wr
(Rudnick and Gao, 2003). 121}, &2 Cu, Pb, Zn
Fre Efolojo} =20 niH, 545 (Fe, Mg, Ca,
A, 2n 5) o] s w7k ok Q1 12l
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25 5ol 23t Z o=, Q1914 &5 9Jsfi RDS

T4 T/t woMlES 2t (Kreider et
al, 2010; Crosby et al., 2014; Agarwal et al., 2015;
Kim et al.,, 2019).

3. EAX|Y E&0f| I}E RDSS| 3% sk

TA] A H92 gukd o 2, A (residential), Y
(commercial), At (industrial), W-5(traffic, A}
7, Huld 5), 54 (park, 3-90) A9 2.2 S %o]
UL, o] ST A G| RDSO A= THE S5
LSS AS S o Utk 1R, A o] E
of w2} RDSO| T4 o] g 4= 3lom, o]
= 559 9l 9ol F-E3t HHE Als
AUk 1B, 2o thE RDSO] 5457 5 5
‘35 AESISIth

Ahmed et al.(2007)2 Bangladesh®] Dhaka A|
o 225 RDSS BAHACE 23] A2 41914
90 F Dhaka 52} 55, Tejgaon, 121 Old
Dhaka, A X< 0 & Motijheel¥} WEFFo| I
A== (>1,500 T /A7), TR FAXH 0 2=
1919 A9 o0& WEFS 100-700 T/ A7k 0]
o} 24 23, Cr, Ni, 21832 Pb= A & {9
Sk 2ol 7} IO, Cu®t Zne= 4] > A} >
A2 9] g=o] Tk

Gunawardana et al.(2012)-2 Australia®] Southeast
Queensland®] 47} <o A & 16 7]2] RDSE &
A5} ) AR Y £, Clearview Estate= F# X]
9Z; Nerang> AFA%| 52, Benowa=71 /4 /
AFQ] E3MA|9E, 18] 7 Surfers Paradise= 2
A2} 0.2 oo} itk o] 2Bl Atk
RDS®] 534 e S Aol 7} giglenh on
Ni, Cu, Z18] 11 Cd= =1 Bl BIsh =0tk 6
E9F] Cr, Ni, Cu, 18] 1 Cd 5= 2+2F0.00, 0.00,
8.09+2.10, 127 0.11+0.08mg/kg |2t} T, Fe

s
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S Zne FAXN G FA /A48 D A Hol 4k
FA T} G AR Hof| H]sf &=t °l+= Fe?} Zn
7} A s 2R5AE 5ol 93l (Crosby et al,
2014; Agarwal et al., 2015; Kim et al., 2019) 8} ]
== Aolch E3h A 2| Qof|A Fe, Zn, 12|11
Pb2] F=7} 1 Eof] H|s] =3kt FH B9
Fe, Zn, 18] 11 Pb 5 %+= 717} 61,200+20,000,
352.9+101, Z12]1. 272.1498mg/kg ]Itk ol=
RDS] Fe, Zn, “L&] 11 Pb7} 8 EQfof| 93k ojn]
9l

Jiries(2003)+= Jordan®] 4~ Amman®] RDSE
AT 24 4711 L) 77495, 20011 80,
FA, T2, A 829] 36 7| 2|4 RDSE A
215ko] 245190} Amman] E|2jE9] 20 A5
o] &F< =57} *8 carbonate rockYS 11T
o, 243t RDS= ARt S35 292 HERd
Tk Fe 5= Al A|90] FASHICH, Cr, Ni, Cu,
Zn, Cd, 18] 11 Pb 5= XA X 9 9] RDS
7hEAA o vlsh =34tk

Singaporeol| A= F&olA FEE= FA, A,
AFY Aol A, 2007'd 504 109714 6 7HE
Zk o5 RDSE AjF{sto] &A1 (Joshi et al,
2009). A= Cr, Ni, Cu, Zn, Cd, 18] Pb2] A g+
Fo|A 4HAA 99 F L7} ThE A o] H]sf &-5-5]
EUT FAA G A A Hof| Bl Cr, Ni, ZL2] 1L
CusEE £, In 55 2 ol =4 AH 9
WE UYL ok Zno] URI0] H= Eo]o] np
Lot {F8-Ro] AMgo| B B7] HlEo® AZE.
Sri Lankao]| A &= A A| ¥ RDSS] 45 55271 F
AR ol v]3] 2 A 02 e Th(Herath et al,
2016).

USAO|A 2 7] A X Y (West Seattle, Southeast
Seattle)1} 1 7]9] A+ A< (Duwamish Diagonal)
9] RDS £4] A}, Cr, Cu, Zn, Cd, 18] 1L Pb 5=

+ ARGl FAA ol v]3] 2o, 41 viEo]



HO
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=
2
=2
o

ind

[oh BAl XY E2EMZ0| S35 54 H MY 2=lde

RDS| $24:9] Y9lo] F % 9SS Lehpglct
(Seattle Public Utilities and Herrera Environmental
Consultants, 2009). T, A 2] Hoj|A|, Hg %= j
EREIEY

Malaysia@] Petaling Jaya2] 7 7} ] < 2] RDSE &
ARt AofA L, T = A A oA EH, A
o190 W Ao R Aol 215 RDSC]
Zo<&8leFo] AUk © 2 T =9kt (Shabanda et al.,
2019). o= E&, E2AEE, ASAF5ARAAE
of|x12] Hlj&o] RDS Fa4:2] ’lo] HE oJm|gct.

0]+=Saudi Arabia2] Jeddah(Shabbaj et al., 2018)
2} China®] Panzhihua(Yang et al., 2016)°] 4] =33
H Ao = FRI=] ATt Jeddah+= Red Sea 33t
of 91xJ5H, WE7Fo] 1,400,000 /L =2, Saudi
Arabia®] ] A[0]t}. Jeddah®] A, W8], A
[FA, FAE, 1, 12]AL 59 7 7] 2|9 S RDS
BA A3} Cr, Ni, Cu, Zn, As, Cd, 18] Pb ==
E AGolA 7HE 1L, 5E A HoNA 7 R
Qft}(Shabbaj et al.,, 2018). £3], 5& X F RDS
o] Tu% T thE A Hls A 23k
Panzhihua®] W% X9 RDSQ] Cr¥} Cu 5=
A Hof] B3| ot =3t o, Zn@} Pb= H-55H &
QftH(Yang et al,, 2016).

Singaporeol 4= 212} 15 749] A28 A1 x|}
= AR o 2SO, Cr, Ni, Cu, Fe, T2/10
Pb 57 FAEIA| HoflA] B =31t Yuen et al,, 2012).
Zhang and Wang(2009)-2-China2] Hangzhou2] o]
A4 223t 25 7§2] RDS A2 BA5te
Cr} Nit=AFIZ] o], Cu, Fe, Cd, 18] 3 ZnE=AY
AR o], Phi= A Ho] A o= &)k

Jeong et al.(2020a)2 -2 L} QHARA| 9} AJ S A
9] 227} A3 A RDSE A|F o] EA519]tt. A
HEFAAYG 570, 25 A S 6 71, 2P 4 71, A
A1 3 71, AFA AR & 4710k 24 A}, A
A /AR A= 9] RDSS] Cr, Ni, Cu, Zn, As, Cd, Pb, 71

2]1l Hg &= 717} 3410, 1382, 2109, 2550, 214,
3.16, 551, 18] 11 0.09mg/kg O &, E} 2| <lo] B]3|
LS =UTE FUA G RDS7F 20 & =2
S a5 T E UEHIIT 8492 S AH
g, EFEE, MA 2] SO Al
), FAA G| BlsiM = F55 st =W,

g BleA = ke

4. UXt 3710 IE RDSO| 34 Sk

U4 © &, RDSO| A A ofli= Haatof ofgt =2
348 ol 8st=d), QIR 2717} okl wet 4
Amgo] Woll i, 0 R Sl ZIc
(Kim et al., 2014; Kim et al., 2019). 18|22, AL
o I F5E T ol A4 2t RDS B
SEEAAE L A-FEF FotdAPgel -85t
A golct,

Jeong et al.(2020b)©] FFTtES] RDSE ZAFSHEE
of| 9J5}9, Ni, Zn, As, Cd, Pb, 18] 1 Hg = YA} =L
77} e 5w Sk YA 2717}
Zaol Het, 1 YAkl vEEdo] Z7lshu g,
ol ol B T4o] PSP RO 2
She ool i), B4E AAto) Eelol FRelol &
Aok= oFo] o] B2-8- Ju|$H}Lau and Stenstrom,
2005; Kim et al,, 2019). 2|1}, Cro} Cud] HEi=
>1,0004me} <125mof| A, & A= v =
Ao, o= Cre} CuZ Esh= YAHE°] RDSE
T 7HsAo] g ot

Lee et al.(2020)= e} A3 RDSQ]
T 355 58 246t AR Cr, Ni, Cu,
Zn, As, Cd, Pb, 713131 Hg= A =7 haxgtof we,
71 %57}t 27k}, o] 50| RDSQ] HHo| S35
o 248 71540 22 Ly gith(Lau and
Stenstrom, 2005; Kim et al., 2019).

Zafra et al.(2011)2 &5 Spain®] Torrelavega
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ol YAt FAXYQ] Rufino Peon Boulevard®]
RDSE Y=g BRdto] S545 55 345
t}. RDS9] a5 B Y=7t Aastol w2
A8tk 13y, 11 B AR A9 (Jeong et al,
2022b; Lee et al,, 2020)°] B]3} Wt oH, o= F
5 HiE o] A2 flwo & Ak

AL, -2t A& 2o A |33 RDS=
Jeong et al.(2022b) 2} Lee et al.(2020)°)| 42} o]
=2 < 58 YERITHKim et al., 2019).
E3 1 sEe A2 YAH<63pm)olA F IR
(2,000-63m)o]| ¥]3} & &=k Cr, Ni, Zn, 18] 1
Pbi= 4AFAA] o B RO, Cu B AFIA
o RDSO]| B3] = th 1& = 20 U H 5T
VHG |, Cu= A 529} =2, 18|31 Cr, Ni, Zn, L

231 P Ak HZ] 19 24T 5 e,

5. £E E¥E =5 242
Y aolder mM

Mzhm

Nzby

5.1 = EXME 3% 2¥9

EAZ+9] Cr, Ni, Cu, Fe, Mn, Zn, Z12] 1. Pb 5
%7} 22k 92, 47, 28, 39176, 774.5, 67, 181l
17mg/kgY-& 112 3H}HH(Rudnick and Gao, 2003),
H Aol A AR B 52| Ao A, RDS7} S5
&o] AZteHA o dd Ao R e} Sydney
(Mohammed et al., 2012), Manchester(Robertson
et al,, 2003), Hawaii(Sutherland and Tolosa, 2000),
Baoji(Lu et al.,, 2009), 12| 3! Singapore(Joshi et
al,, 2009)2] RDS: Cu, Fe, Mn, Zn, As, Cd, 18|17
Pb FL=71A|Z] H]3f & 3kth(Table 1). &3t -2
U2to] AFA A9 (Jeong et al., 2022a; Lee et al,
2020)7} 745 2 (Kim et al., 2019)2] RDS+ o &

Table 2. The Concentration of Heavy Metals in RDS in Various Land Uses in Urban Area (mg/kg)

Cr Ni Cu Fe Zn As Ccd Pb Hg Reference
Dhaka City, Residential 100.4 22.9 222 - 95.9 - - 343 Ahmz‘i)%';tal"
Bangladesh Commercial 107  25.4 47 - 151.7 - - 75.2
Industrial 136.1 352 1049 - 168.7 - - 533
Brisbane  Residential 148t 7:92% 1314x 7,220t  296.6% 0.51+ 32.5% Gunawardana
g 870 500  26.0 4,000 78.0 0.10 122 etal, 2012
Austalia Industrial 396t 611 655: 4230+  176.4% 0.19+ 257+
040 1.80  20.0 1,200 100 010 11.0
F}i;‘gset‘g;l/ 937+ 7.01+ 984+ 5730+ 2365 035+ 291+
/230 160 240 1,900 42.0 0.10 4.70
Commercial
c i 316 453t 708t 2980+  90.4x 0.54+ 384+
ommercial 940 070  20.0 100 23.0 0.10 9.50
. 08.09+ 61,200+ 352.9% 0.11+ 272.1%
Soil 0.00 000 "5, 20,000 101 008 98
. . . Herath et al.,
Sri Lanka  Residential 72 57 - 253 2016
Commercial 67 - 107 - 349 20
.. 173 096-  50- 5,075- 200- 0.15- 175- iy
Jordan Residential 5 43 115 110 6,525 285 019 305 - Jiries, 2003
parking  19:13- 17.5-  150- 5,150- 550- 143- 1,000-
8 4680 425 300 6,650 675 1.73 1,125
Commercial 373 12:5-  175- 4,275- 250- 0.16- 950-
19.03 250 325 9,125 525 1.66 1,125
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Table 2. The Concentration of Heavy Metals in RDS in Various Land Uses in Urban Area (mg/kg) (Continued)

Cr Ni Cu Fe Zn As Ccd Pb Hg Reference
Sineapore  Residentia] 857% 531% 246.9% ) 2747+ 071t 686+ Joshietal,
gap 114 185 535 55.1 03 259 2009
Commercial 732t 103+ 97.7% ) 619.7¢ 03+ 1113+
409 77 764 185.9 01 15.0
Industria]  1245% 185.6% 9,069x ) 1,696+ 241+ 338+
664 118.7 3742 446.4 1.0 556
West . .
Seattle, USA Residential 77 - 39.7 - 165 - 0.5 625 0.1 Seatt.le
Public
Utilities and
Southeast . . Herrera
Seattle, USA Residential  25.1 - 49.1 - 231 - 0.7 545 0.1 Environ-
mental
Duwamish Consultants,
Diagonal, Industrial 69.5 - 76.5 - 304 - 1.1 193 0.1 2009
USA
Malavsia Traffic/ 5697+ 20152t ) 403.94+ 14453 Shabandaet
¥ Industrial  1.36 4.49 9.37 +10.20 al, 2019
Traffic/ 3188+ 135.86¢ ) 31556+ 7469
Commercial 0.7 3.22 7.22 +7.99
Ianraftfﬁ/l/ 4334+ 139.19¢ ) 40342+ 18331
ustrial/ g g7 3.18 7.28 +10.30
Commercial
Congested 59.36+ ) 179.82+ ) 596.60x _ 13010
traffic 1.35 1.36 3.44 +15.75
Residential 21.58+  39.62+ ) 14895+ . 5222
by roadside 0.36 0.73 4.90 +7.91
Residentia] 1811% _ 4041x ) 169z ) 4961
esidential 4 22 1.90 5.67 +4.18
Commercial 2505 60.39% ] 14509+ 6528
0.48 2.30 4.15 +4.64
Saudi  poio o 4822 382: 10069+ 13543.06: 3464+ 157+ 531 1000+ _ Shabbajet
Arabia 45 406 1232  996.92 316 18 053 101 al, 2018
Suburban 599t 47.91x 1277+ 13119+ 4489: 201 69+ 1207t
71 565 1423 11341 420 28 087 143
Residential/ 63.0+ 50.04+ 13439+ 11,900+ 4725+ 21+ 7.2+ 1360+
Commercial 7.6 654 1514 1123 527 25 091 157
Parkin 713+ 55+ 15211+ 11,2004+ 534.6+ 233+ 82+ 154.4%
8 85 7.07 19.49 1091 591 29 104 206
Traffic 847t 653t 18067+ 12,4853+ 6351+ 27.7+ 9.71 1835:
106 861 231 1211 725 24 122 239
41.0% 202+ 18,500+ 23+ 04 1521
Rural 38 22*19 4, 965 8157 02 004 142
China  Residential 196 466 98 - 289 - 098 73 - Yag%izal"
Traffic 232 465 101 - 345 - 087 111 -
Singabore  Industrial 402 204 720+ 73,020+ 1649t 280t  Yuenetal,
gap 115 116 265 20,890 807 913 2012
Residentia] 312t 755t 498  51700: 1543: o201
103 168 129 15,300 425 28.7
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Table 2. The Concentration of Heavy Metals in RDS in Various Land Uses in Urban Area (mg/kg) (Continued)

Cr Ni Cu Fe Zn As Cd Pb Hg Reference
Hangzhou, Residential 37.7+ 19.3x 49.2+ 25,200+ 220.0% 1.02+ 127.6% Zhang and
China 55 6.4 17.5 1,600 76.6 045 488 Wang, 2009
Commercial 34.2+ 16.6+ 206.6x 19,000+ 344.0% 212+ 521.6x
6.7 2.6 75.1 7,200 154.8 0.80 244.8
Industrial 60.2+ 284+ 211.6+ 35800+ 709.0% 3.62+ 194.0+
18.6 11.0 47.2 15,100 309.4 1.59 331
Korea  Residential 119 29.5 101 - 549 117 085 126 0.03 'eoznogz‘ataal"
Traffic 179 61.1 190 - 653 13.2 0.74 181 0.03
Commercial 302 115 404 - 866 10.2 1.09 182 0.08
Parking 161 44.5 93 - 530 133 0.69 140 0.04
Commercial 5,15 1387 2,109 - 2550 214 316 551 0.09
/Industrial
. . Apeayei et
USA Residential 95 105 - 240 38 al, 2011
. . Cai and Li,
China Traffic 132 41 91 - 496 1.86 155 0.29 2019
. . Shabanda et
Malaysia Commercial 28 98 - 230 70 al, 2019
Srithawirat
Thailand  Residential 90 - 519 21.3 129 and Latif,
2015
India  Residential 149 364 192 - 284 - 265 121 Surayawanshi
etal, 2016

7¥

9] Fa50] A7 Feol Hlsl E55kA =S8kt
(Table 2). 5% HZ3H =, FAA 3} FAA S
oA F& Cu, Fe, 18|17 Mn9] %7} =9koH
(Ahmed et al,, 2007; Gunawardana et al., 2012;
Herath et al,, 2016; Joshi et al., 2009; Jiries, 2003),
Cr7FNife A2 525 237519t Joshi et al., 2009)
(Table 3). USA(Apeayei et al., 2011), Malaysia
(Shabanda et al., 2019), 12|17 India(Surayawanshi
et al, 2016)°)|4] 2] AL A= AR AT} AFI A
&of| A Cr, Cu, Mn, 18] 3L Pbo] 57} 5 =7 =%
ot -2 yetoll A= EA] A 21 Hof|A Cr, Cu, Mn, L
2|1l Pb2] 57} =o}(Jeong et al., 2020a; Table
3), B8 A7ket ko = Azt

Szt R HAdRo mbar, EaloA =
AFel 827119] RDS ZAFARS, Ci, Cu, Zn, 1|31 Pb
SE=7V721, 50,40, 18 34 A7 EF QA

T 1

134 | LHI Journal Vol. 13, No. 3

Q8712e 26 9o, 742k 2, 14,15, 18] 1L
10 7} At oA EFL A thA7 &S 26t
(A (EFSHEAY, HE A16613%, 2019.
11. 26, @F-70A). £3], S2vzte] FdH(Jeong
et al,, 2020b), AlSF5H(Lee et al,, 2020), J12]1L
& E 2 O] RDS(Kim et al., 2019)= | B R EFQ
Y 7S 2SR oW, = Cut Zn 5
L EGR AN 7ES 2Tsleich

Q@ ue} 5444 Cd, As, Hg, Pb, 12|11 Cr®* 9] 4=
AgHg71E0] 27} 0.005 ©Js}, 0.05 o]}, AZEE ]
A= 9t H(HE314 0.001), 0.05 ©]3}, 712]17.0.05
o5t 1L2{5HH, RSDO] A F-Yoll o3t S+
& ol 3719 7hs/d2 et A0 & AzEnt
(B3R AY, ¥E A|1846935, 2021. 9. 24, EFY

7178).
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Table 3. The Concentration of Heavy Metals in RDS of Different Sizes in Urban Area (mg/kg)

Size (um) Cr Ni Cu Fe Mn Zn As Cd Pb Hg Reference
Industrial area
Gwangyang, >1,000 1,591 92.4  52.2 - - 248 114 03 596 0.01
Korea  500-1,000 405 821 126 - - 455 13.7 0.7 87.5 0.3
250-500 368 633 227 - - 782 137 05 764 0.06 Jeongetal,
125-250 554 101  87.6 - - 1,114 107 09 120 0.08 2022b
63-125 736 146 175 - - 2,017 11.9 14 155 0.16
<63 841 246 193 - - 2982 16 2.1 221 021
Shihwa, >1,000 154 35 120 - - 633 7.8 05 130 0.02
Korea  500-1,000 287 96 251 - - 1,797 20 0.8 283 0.02
250-500 539 145 484 - - 1,167 16 08 147 0.03 Leeetal,
125-250 476 162 1,949 - - 2,573 16 13 484 0.06 2020
63-125 579 231 1,997 - - 3290 19 19 706 0.11
<63 769 312 1,810 - - 3,605 24 3.5 1,438 0.24
Urban area
Spain >1,000 - - 36 - - 83 - 8 154 -
500-1,000 - - 47 - - 139 - 11 210 -
250-500 - - 141 - - 268 - 22 297 Zafra et al,,
125-250 - - 104 - - 309 - 19 273 - 2011
63-125 - - 91 - - 399 - 23 280 -
<63 - - 124 - - 630 - 38 350 -
Traffic area (Expressway)
Korea 632000 208 292- 2506- 206553- 2646- 2837- 228 Kimetal,
’ 155.3 212.4 10,4468 37,6744 459.7 694.1 97.5 2019
g3 1167- 467- 183~ 29,1635- 4197- 7141- 594
2158 115 6,286.1 42,1920 640.5 874.9 93.4

5.2 T2 FA0 23t +H F3% Fob XMz et
2 oY Eat

"ot o g AYZFE T} (Calvillo et al., 2015; Kim et al.,
2019). 0|2 $I8IAI= W4 5712] H=jsiel A7tk

RDSO| 759520} 78 7] 534 Heafo]
YFe nd 4= 9lou g RDSY FE4 o0 A
2 9oL a4 wige) Belsl wast 1
2L}, RDSO| Sa<4-2 A Ago] Z4-A ] =22}
153} v} ol S22 e 9] wjZo] 1 feloln
Z(Yuen et al., 2012; Nawrot et al., 2020), W5
o] A7 MY Bl oS of2ig o2 Mzt
et

aJ3Eg, AE3 =g Y40 4230 RDST}RDS

of o3 G AL 9I%), AUl T AT

APE 918E 2AL o] A= ofop & Z o & Y7t
EIth RDS SHFS 4 T 49 T w2 A 371
oL, o] % F7t &7} ZAsket, o= RDS 'HAY
o] Zanof] 213k o] of e}, BlAte] 23t A }lo]
A Ao B, HARS X|48)5tal RDS Al AT S
gt & 4= = A A1719) Aol Zastt
(Kim et al,, 2014). T3}, & &% 4vof] OJ 5t A A AF
42 95l SE3H 52 RDS Al &S A3 5] &
A FFS BAIstolof gtk £9], RDSO] 4
I QHE S AT AR v 2 HAE W

o
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EFJZ 2 (Tables 1-3), thst X|Foj|A] A7} o]

FojzopdZog *“74%4-

$HH, RDSQ] A|AL 44 9 FXal A7t Qlow
thkeh o) e A 0= At RDS Al A=
FRETY IHE TS AAA HHL A A

HAE, 53], Bol o] 8H= o3 A9 HiAo]

Z7+E 4= lt}(Siriwardene et al., 2007; Calvillo et
al, 2015; Kim et al, 2019). T3}, T 2440 olgt
RDS®| #1712 RDS2| A B|At & a1 d = Uk
o|o} TAstol, A SEHA](2021)0] 4= Au]AEH
A RS 3 T2 A4S 58T

= =
&2 Ave FH A9 S5 Fool 2 932
012 9, £l 2707 OS] B4 SR

2310] oJs) =t

AR RDSO] 5% wew ¢ W HA=
EL5193t}. Norway, Spain, Australia, UK, Jordan,
Turkey, Iran, Angola, Canada, USA, China, Taiwan,
Malaysia, Thailand 12|17 India®] T=A] X|¥ RDS
9] Cr, Nj, Cu, Fe, Zn, As, Cd, 18]11 Pb 55 = 717+
3.16-3,410, 1.15-1,382, 20.2-9,069, 2980-124,853,
81-2,550, 2.3-214, 0.19-21.3, 18|11 15.21-1,125
mg/kg °]2it}. £3], Cu, Fe, Mn, Zn, Cd, 12]1L Pb
) Frt oL AAL B2 R =2 AL E, 18
19} S 91915 8.910] ofs] RDSS] Z24; Fpol
o152 e oick

RDSS] 324 S5 A]%0] §=0] njetd 2o
7} 9191204, AR o]t B 5 =47 ofo] v
3ff, W-FA Holu 4FAA] oAl Cr, Ni, Cu, Zn, Cd,
Z18] 3L PbO] 57t =kt T AR AL 5
F2oll A, RDS Y&=7h gadtol whet e 57t
oo, ol SE&ECl A2 YA, B¢
7 FrHo] F2kE of A ek LR i

[¢)
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