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A Study on Mea’sures to Improve Housing Policy for
Population Declining Cities

Sejz

Moon, Tae-Hoon*

—1 Abstract |

The purpose of this study is to examine measures to improve government’s supply
oriented housing policy in population declining cities. For this purpose, system
dynamics simulation method was used to build urban-housing model and different
sets of housing policies were tested to see their impact on local housing problems.
Simulation result shows that there is no best set of housing policies that can solve
all housing problems in population declining cities. It also indicates that housing
policy that solve one type of problems can worsen other type of problems. Housing
policy that increases population size has negative effect of housing oversupply. It also
increases proportion of old houses in population declining cities. However, housing
policy that makes city younger with newer houses tends to increase housing shortage
and housing price. So, policy choice needs to be made with clear understanding of
trade off between different policies. The result also shows it is difficult to expect a
full scale effect of housing policy on local housing problems unless it is executed with
regional economic development policy because local housing problems are so closely

related with local economic problem in population declining local cities.
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& JrHstal TAAE S3ter] A AR S8 flete] PEEHAT EA S Y
(Urban Model)ol|+= Forrester®] =X =B Z @ (Foresster, 1969), ©]& ©=d}A W33l Alfeld
o] Urbanl REH o]F AlEstste] WAZ Urban2 R4 Fo] ATHAlfeld, 1972).
Forrester©] TA|EE| RS mA] Al2HlE AL, QI FETEH AT, BANEREOR

7% qlof 7 Bwo] AuATE B9 A HEE oA 2R ERE R
ATk ool Wale] Alfelde] EAFHIEDL TA] AlAES 2b]], QI FEIREO

t<=8keto] Forrester®] =AIFE|RE T} 2ke ol Ayl AH o BHS AFAI)L ok

Zb BiEe AlEshgh Urban2 RE: 7]%29] B A2 QAT HEY EEs Adsta
det B Ao AFEE EAFE RS Ubanl RES 7|WHO R Fha FEREOS W
galo] Feo] AZAdwz AT, %7&, wirHon MRS AHalgith =R
AR EAl-FE RS A ARl 25 B [1E 1]9
Population QIFHZ
deiszm rge  [€
Industry MHEZ Housing FEHEZ
IbNE]] AFZE = 7hRE 1 S ZEH
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A%

BG4l -1.0 AT 0.8
Q] AkA] -1.0 EAA| 0.7
BrEA -1.0 ZaAA] 0.7
7354l -1.1 AAA 0.7
S| -1.1 AFA] 0.7

AHAEZA 1.1 ShdAl 0.7
oA -1.1 TGA] 0.7
TAHA] -1.2 o FA 0.6
7aFA -1.2 o] %Al 0.6
Al -13 AFA 0.6
=4 -1.3 AT 0.4
T -13 A 0.4
A -1.3 AHFA 03
A -13 T 0.2
HEAl -1.5 A A 0.2
A ZA -1.7 TEA 0.2
ARIA] -1.7 AEA] 0.2
2IELEY -1.9
LA -1.9
FFA -1.9

= o7IE7I82 J|sIETIR AL
Rez: A 2l (2007). FRESFoizigsiol CiSE FUBAM JfEuel, Iseivel.

2. 29| A2t HIolE

Rl A ARgEE ghetuEf o] gt HlolE o] A= ofdf #oF

(E 2) TAFERY Ho|EQt Al=ZH(Parameter)

i ¢ He|, Hlo|HEX A2k
population Q1+ 20003 % Q1 oFA|EAAR 324,219
birth normal A& 0.009483
death normal A}E 0.006052

2000-2009 AHTHI}E. AFA AR
HslE. AFAIEA 0161495

outmigration normal AN&E 0.177107

inmigration normal HYE

business sturcture

A 4 20009 AZJA+71ENGA. AFAIFANAE | 21,284
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A%
business construction normal

- o] % b= e =20 ] ~
AL E 2000-2009 AFHA ABAES7HE 0.006986
job per business structure AdAG LdAe) 4164222h
AT LA 2000-2008 AHTF (2008%) 4369

2000-2009 AP FAIIA G EXHA
SAAEE AFA G+ FAA D)/ ARG A S | 2,680m /AFG A
(m2/AFAA). AFAI A AR

land per business structure
AT A

house less 20 yrs old

. 20037 RF FES 2000 AFAIEAAE | 58,497
<RI T
house 30 yrs less old
S0un e} e 20-301d FE4= (200043) 21,719
a5 TS
house 30 yrs more old
30d0] g ZE2 30 o) FEISE (2000%) 16,314
4>l T =T
housing construction normal o
2ezote 2006-2008 FEZ71S =g+ 0.028
= =Z e 2 5
FAA G A/ FE 4= 2000-20095 F
Zel ] A )
land per houses B2 2N B A A 265.93m
new house obsolescence normal At =g 20d
medium house obs normal ST =T s 30
. oAl HA 2000-2009 Ht
area HAZ T 3 © 499kt

1 2000-2008 FEiGLAE7IE2 0.0138, == 3 "W 0.032, == 3 S2gt 0.028. 0I5 0.0282 ZHELE
ALZEH O AIEAIIE). ofAIBAIRIE. 2010, 8. 3. http://old.yeosu.go.kr/gallery/stat/sub__01.html
2000-2009, SAIA AlslSAIR oltsdm), M9s| of=SAIodE 2006 (2000-2005).

FUS A7t AFFE, e, wFrE0E BRI

o] 1ge 2l AY Asfsl A volEE Hlad Aolth AP Tha Ak F4HI
QOLh fAEE FANG WolT Qlor], AAFSE FelsE AZAs A9 fA1E Y

2) 249 METzE UJeh& Flow Diagrame B2 Zhx
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4. Base Run0M 20{X|= 0iFAle] A

299] Base Run A3}, o}2AE A 1k, AARE, Fh] A ) wF
Fe) 3] 37 5, AFHAE BAVF HolFl A8A BASS wolFa Tk 3,
T 9. QA gast QA pEoz TANE Astslel BARAY EEE da
s ol Qlafe] wAS] ATE ALHOR PaHT YtkIY 6. 30d oY ¥ =FF
gl vFe A3 F7kstel @ gulel FUF7E FAZE SR 20209300 wFE
gl9] ule] 204 ol3tel Fejnr} wFo] AL B AYL HOIEKE 4. 1e)3 WA
B Fuol gob FAR FUSE AT Yrhd ol FE ALEAZOR AP
Fejo] plEn Ul RoelE ARiEe] AW ThsAe] Ak F4E ol 25730
A9 QATfrEol AAEAZY ATRURT ¥ B TRE, AFE Fhdh] ATPRE F
WEEn AaE30] BB AAshs TR WEE A5yl 2 B4 wolFT Ju
CE 3) oAl I, AldA|, ek, McHe/FEH|E, =Sel7/ A2 Hig
g ol 7 At Feis HHR LFJR
2000 324,219 21,284 96,530 1.12 1.15
2005 273,166 20,278 103,336 0.88 1.02
2010 264,849 19,372 108,017 0.81 1.04
2015 256,100 18,487 111,553 0.76 1.05
2020 246,764 17,629 114,288 0.72 1.06
2025 237,181 16,801 116,403 0.68 1.07
2030 227,560 16,005 118,031 0.64 1.08
F © HHR=AM[ch/FE4 HIE, LFR= 3¢9/ LAI2| Bl
CE By 47, B2, =hFE 2o Folot uiE
= £ FE(2) 20 0lsk(%) 304 olsh(%) 30 olek(%)
2000 96,530 60.6 225 16.9
2005 103,336 49.7 30.3 20
2010 108,017 40.7 35 244
2015 111,553 33.3 37.2 29.5
2020 114,288 27.3 37.7 34.9
2025 116,403 224 37.1 40.5
2030 118,031 18.3 35.7 46
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2000.00 2007.50 2015.00 2022.50 203000
Page 3 ‘fears
ﬂ a = f ? Untitled

(38 6] TAEE, THOEE, FAHMHE Bst

(29 6] T E s} A& o w Fadhe v FeuE e S7lekal e Bas
UeERaL vk A E RS Aotz EAPEAY] e Es A

TN Qe AEHoR Fadch RHdA mAEEE agdsz gojE FAu)
Aol A osto] ARy =], TAMHEEE =Es/dAe] ] HISWLEJR: labor
force to job ratio), T BEEE A|t)4/58] H]E(HHR: household to houses ratio)ol] ©]a}
o] 29t =Fs/dAE 9] HELER)O] WE5E mEE ol Hal dAErt Bk o]

olmE FAMEE ol r, AT E Ul SHHRO] FE5E Alise] vla) Fuol

T2l 8 S (attractiveness of job multiplier):

e attractiveness_of job_multiplier = GRAPH(labor_force_to_job_ratio)
(0.00, 2.00), (0.2, 1.95), (0.4, 1.80), (0.6, 1.60), (0.8, 1.35), (1.00, 1.00), (1.20, 0.5),
(1.40, 0.3), (1.60, 0.2), (1.80, 0.15), (2.00, 0.1)
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¢ labor force to_job_ratio = labor_force/jobs

7 ) 3 E(attractiveness of housing multiplier):

* attractiveness_of housing multi = GRAPH(ousehold to_houses_ratio)
(0.00, 1.40), (0.2, 1.40), (0.4, 1.35), (0.6, 1.30), (0.8, 1.15), (1.00, 1.00), (1.20, 0.8),
(1.40, 0.65), (1.60, 0.5), (1.80, 0.45), (2.00, 0.4)

* household_to_houses_ratio =
population/((house_less 20 _yrs old+house less 30 yrs_old+house 30 yrs more old)xho

uschold_size)

S A v 3 E(attractiveness multiplier)$} ¢17--¢] (inmigration):
e attractiveness_multiplier =
attractiveness_of_housing_multi*attractiveness_of job_multiplier

e inmigration = population*in_migration normalXattractiveness _multiplier

1 7} ek ol F2 AasAZoR
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V. A

AAFL o] HEF Base Run®] AHE 71F02 UId FR| Fe4Y 2Fo
2 2o89g Saek, PAE vmalTh A A8E FARE O FUAERE T
A7l AR, @ A BEE Fae] AAE AR A4, @ Feue A
Bom AFFHel wFHE ALY A, @ AFFHe AL FaATUA T1E
AT FEe) wF e AT A, © wFFEe] BAR F2he 4As
olgieh. AU Ake aokelyl vhy GE 5SSk (E 6 Rk (E 5 74 AHe] o
A QT ARIAS, FEge] wseh AU/ FES u, el elA v g n)A
© 4% (F 6L A 4A] 45 FAAPREA nAE G e



CEH 5 FAHsie 17, AfA|, FEio| vig}

A HE el AL SR HHR LFJR
Starting 2000 324,219 21,284 96,529 1.115 1.155
Base Run 2030 227,560 16,005 118,031 0.640 1.078
1. hen 0.028->0.0308 2030 227,825 15,988 120,425 0.628 1.080
2. ben -0.0069->0 2030 288,516 21,284 121,494 0.789 1.027
3. ben -0.0069->0.01 2030 376,244 30,602 127,937 0.977 0.932
4. ben 0.01

2030 382,595 30,690 135,218 0.940 0.945
nhon 20->30
5. ben 0.01
nhon 20->30
mhon 30->40 2030 361,203 30,304 115,962 1.034 0.903
hen 10% 74
0.028 ->0.0152
6. ben 0.01
2030 324,710 29,707 93,021 1.159 0.828
ohdn 0.1
Z=: hen: housing construction normal(FE4ZA1ME), ben: business construction normal( MHAME

nhon: new house obsolescence normal( AFFE &), mhon: middle house obsolescence normal
(BZ74F8=%8), ohdn: old house demolition normal( cEFEAXIHE)

<

6) Mauisie} Feloi ol sl

kkl

=g
SHALS 4 ojat 4 o|at L9 o|Ak
Starting 2000 96,529 60.6 22.5 17
Base Run 2030 118,031 18.3 35.7 46
1. hen 0.028->0.0308 2030 120,425 19 36 45
2. ben -0.006->0 2030 121,494 19.5 35.6 44.9
3. ben -0.06->0.01 2030 127,937 21.8 35.2 43.1
4. ben 0.01,
ahon 20-530 2030 135,218 33.7 29.6 36.7
5. ben 0.01
nhon 20->30
mhon 30->40 2030 115,962 28.6 35.1 36.2
hen 10% 734
0.028 ->0.0152
6. ben 0.01
ohdn 0.1 2030 93,021 33.9 50.3 15.9
Z=: hen: housing construction normal(FE4Z4&E), ben: business construction normal(AHIZA4E), nhon:

new house obsolescence normal(A#FEI-Z&), mhon: middle house obsolescence normal(EZtFElc %
€), ohdn: old house demolition normal( cEFEVEAHE)
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t}. A A7 E(ben:business construction normal)©] -0.0069 2 A A 9] 71 A F2H A
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B2 2] TA|FEIRE(Urban Housing Model 2-2)2| =4l

Business & Industry Sector

business_structure(t) = business_structure(t —dt) + (business_construction — business_demolition)
* dt

INIT business_structure = bn

INFLOWS:

business _construction =

business_structure*business_construction_multi*business_construction normal

OUTFLOWS:

business demolition = business_structure*business_demolition normal

bn = 21284

business _construction multi =

business_labor_force_multiplier*business land multiplier

business_construction_normal = -0.0069868

business_demolition normal = 0

jobs = business_structure*job_per business structure

job_per business structure = 4.164

labor force = population*labor_participation_fraction

labor_force_to_job ratio = labor_force/jobs

labor_participation_fraction = 0.3156

land per business_structure = 2680 {m2/business structure}

attractiveness_of job multiplier = GRAPH(labor force to job_ratio)

(0.00, 2.00), (0.2, 1.95), (0.4, 1.80), (0.6, 1.60), (0.8, 1.35), (1.00, 1.00), (1.20, 0.5), (1.40,
0.3), (1.60, 0.2), (1.80, 0.15), (2.00, 0.1)

business_labor force_multiplier = GRAPH(labor_force to job_ratio)

(0.00, 0.2), (0.2, 0.25), (0.4, 0.35), (0.6, 0.5), (0.8, 0.7), (1.00, 1.00), (1.20, 1.35), (1.40,
1.60), (1.60, 1.80), (1.80, 1.95), (2.00, 2.00)

business land multiplier = GRAPH(land fraction_occupied)

(0.00, 1.00), (0.1, 1.15), (0.2, 1.30), (0.3, 1.40), (0.4, 1.45), (0.5, 1.40), (0.6, 1.30), (0.7,
0.9), (0.8, 0.5), (0.9, 0.25), (1, 0.00)
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Housing Sector

house 30 _yrs_more old(t) = house 30 yrs more_old(t—dt) + (mhor—old housing demolitin)
* dt

INIT house 30 _yrs more old = 16314

INFLOWS:

mhor = house less 30 yrs old/medium_house obs normal

OUTFLOWS:

old_housing demolitin = house_30 _yrs more_old*old house dem normal

house_less 20 yrs old(t) = house less 20 yrs old(t—dt) + (new_housing construction — nhor)
* de

INIT house less 20 yrs old = hn

INFLOWS:

new_housing_construction =

house_less 20 _yrs old*housing construction_normal*housing construction _multiplier

OUTFLOWS:

nhor = house less 20 yrs old/new house obsolescence normal

house_less 30 yrs old(t) = house less 30 yrs old(t—dt) + (nhor— mbhor) * dt

INIT house less 30 yrs old = 21719

INFLOWS:

nhor = house less 20 _yrs_old/new_house_obsolescence normal

OUTFLOWS:

mhor = house less 30 yrs old/medium house obs normal

housing price_index(t) = housing price_index(t —dt) + (hp_change) * dt

INIT housing_price_index = 115.6

INFLOWS:

hp_change =

housing_price_index*housing_price_index change normal * hp change multiplier 2

area = 499*1000000

hn = 58497

household _size = 3.011

household to_houses_ratio =

population/(thouse_less 20 yrs old + house less 30 yrs old + house 30 yrs more old) *
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household_size)

housing_construction_multiplier =

housing_availability multiplier*housing land _multiplier

housing_construction_normal = 0.028

housing_price index change normal = -0.01258

land_fraction_occupied =

(land_per_business_structure*business_structure+land_per houses*total _houses)/area

land _per_houses = 265.93

medium_house_obs_normal = 30

new_house_obsolescence normal = 20

old house dem normal = 0

total _houses =

house_less 30 yrs old+house less 20 yrs old+house 30 yrs_more old

housing_availability_multiplier = GRAPH(household to_houses_ratio)

(0.00, 0.1), (0.2, 0.2), (0.4, 0.35), (0.6, 0.5), (0.8, 0.7), (1.00, 1.00), (1.20, 1.35), (1.40,
1.60), (1.60, 1.80), (1.80, 1.95), (2.00, 2.00)

housing land_multiplier = GRAPH(land_fraction_occupied)

(0.00, 0.4), (0.1, 0.7), (0.2, 1.00), (0.3, 1.25), (0.4, 1.45), (0.5, 1.50), (0.6, 1.50), (0.7, 1.40),
(0.8, 1.00), (0.9, 0.5), (1, 0.00)

hp_change_multiplier 2 = GRAPH(household _to_houses_ratio)

0.9, 0.94), (0.95, 0.95), (1.00, 1.00), (1.05, 1.02), (1.10, 1.02), (1.15, 1.02), (1.20, 1.02)

Population Sector

population(t) = population(t - dt) + (inmigration + birth - outmigration - death) * dt
INIT population = pn

INFLOWS:

inmigration = population * in_migration normal * attractiveness_multiplier

birth = population * birth normal

OUTFLOWS:

outmigration = population * outmigration normal

death = population * death normal

attractiveness_multiplier =
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attractiveness_of housing multi * attractiveness_of job multiplier

birth normal = 0.009483455

death_normal = 0.006052419

in_migration normal = 0.161495224

outmigration normal = 0.177106947

percent_pop_growth =

PCT((birth+inmigration-death-outmigration)/population)

pn = 324219

attractiveness_of housing_multi = GRAPH(household to houses_ratio)

(0.00, 1.40), (0.2, 1.40), (0.4, 1.35), (0.6, 1.30), (0.8, 1.15), (1.00, 1.00), (1.20, 0.8), (1.40,
0.65), (1.60, 0.5), (1.80, 0.45), (2.00, 0.4)

Not in a sector
percent_less 20 _house = PCT(house less 20 yrs_old/total houses)
percent less 30 _house = PCT(house less 30 yrs old/total houses)

percent_more 30 house = PCT(house 30 yrs more old/total houses)



