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Evaluation of Urban Growth Management Policy using Urban
Dynamics Model
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— Abstract |

This paper evaluate and compare effectiveness of urban growth management
measures in Korea using system dynamics model. Simple urban dynamics meodel
was used to compare urban growth management measures. Since the late 1960s,
Korean government has been implementing various urban growth management
measures without much success. In the 1960s, factories, universities, and public
agencies were strongly encouraged to move out to local areas. During the 1970s,
regulations on greenbelt area was adopted to prevent urban sprawl. Besides,
regulations to prevent location of population inducing facilities, and promoting
dislocation of those facilities were implemented simultanecusly. During the 1990,
regulations on total number of factories in the metropolitan area, development fees
were adopted. These various method of urban management were compared.
Simulation results shows that promoting decentralization of population, preventing
population immigration, expanding greenbelt area are effectiveness ones compared
to controlling total number of population inducing facilities, and preventing
construction of new industries. Some implications of the findings were discussed.
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I.M &8

EE EAE AF-Hol-dEe A7tA & dAE AXY AAstn g n=e A
+ 1790'd-1990d ] Ato] dldtgh, EZOE, HUER oL, A7lT, RAE F& 59 &
152 49ER J9glo] ATHRY HF-AA-HE e F718 BoldA EAE FAs
HE3e so2 Yepar gltkRichardson, 1982). EA1S] AA-AA-4]Eehs SA|AH
F7oNA =AY A ZrIdAE HA dxelel Mu|ar) FFHD FRY AANE &
AstEA AAAEE AT AR B A a2y AddAe S0z B4
T A er AR oo WA AYE YA Bk EANEFL AT, A
7, 71eHd, A2 g § 45A%E 2480 A5FE9] AFAY AL A
g ZAE ol2jd dBE 22BN 43 AsALo ATE F43 YsiEA 2
Hoz PAAUsL] ok AT FUT T Bk M BPEA g o
79} AR AU FANT IAAHA AL $AHUA Z4F ZARAES LA
ITE FUHAA AR 4A% TAY B A, A, BN SRA F
&3] ZAsHM TAY] o] AAHL 27 =AY HEZ oloj|A HE Aot

EAREE ol2g EAEA g7 AT Yozt & = ok wmelA EAN
Fage T2 BN G453 JAGANA FAMG F0H Fiba Aod d7e §98
28] gEjstal 2A19 EHI WP A&Ho2 {x]317] AF FAoly & 4 it
olg¥ AV YL AT =AMLY X, A7), £, BY 5& FASE A=
2 Ao BAHOE AR T (Levy, 1991:218) /e ¥ SHnc FAREUL 7}
ZeAM EARS &8 FAE A7) A Aol o FE §2)71 F

vt EAERERAL A Y TS 2ULE e FEARH F
Aol o] 19643 dE=A ATFHFFANAE Ao Ao +EARU AN o]27)
7HA Z+E Alde] Edgle] FAHo frk 1960t HE +£EA ATFHF tLstd
FA87) ARG AZ - Z& - FF7IBY AWold, 19700t ALAFTHY 2)F,
EAYA A, TFolAY FRF FAAAY AA, TE7IBY AFAH A, ATRY
AAE A% FUA F3, 1980t FEAAUAG Y A% AFAFAA g o
A, deFdel A, 19908 ARG FAE, FFHA 5L 217 FAHA| L TAA
Faes) dEAA AYERZ odg 4 Utk

gy olg @ FEEAAE 78I 2% £ERY ATE A&HeE A %
o8 =AMRREE A% AATEES Agdd UF B2 =] AFH gt} 53
FEEY LR AF =AY FRAAI A Pl UiF ALY o &o] HIFEWEA
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200039 & 71&e] FEO|EAAE UE Nusle FEAYLo| Lo #F Ho| Aj2o] A
5ol 200335 E APE Aol T2 Atk ;

olg@ wesle o] dFE a3t FeUA AYIYR EANAGEE AASTE
ARE WrEln v@et EAGEE A0 g3 AHF YA FE o] ol
ol fl3q B w§& AzddoluHa BdQ Alfld®} & Graham®] EAFHEY
(Alfeld, Louis Edward & Alan K. Graham., 1976)& ©o|-&3lo] TA|ZAHe]S oy A4
e JALEE Foo WX - Fristn 2 AR g 2SN

I. TAlMER|0 28 M7 2E

dReeEe fole 1960 ol AT EFAHA guE AW Aot 7] 4%
w2 A A7 ulg BEfFez AU AR AA, BE(managemen)] B o
g Bzshe e, A diE F4 T FA@gowth control7} FREE A, AlA,
e AAE =& AU F4% 0o growth)e] S BEHoZ Yz gt 23
u Alzte] Z3gel wet e Ade dFHe2e JATAY FA4e vz §
A o2 454 "ol webd AFdee odd FATAdME gukstd o] opd
b ol FAEAY FAe FEES 4R A& A Y& shsAel we 7tg
olty. metA AABe|g Aol sH BEF nXHo|v AFRAHo| TR FAEA
A o]FolxE o] HEolth o]FA B EANZREAT =AY o AFEY *
BEE 33 AL 2457 st 2ALEAY 94X, A& 283 AVE FAsE A
Hog ML ¥4 FUEY FHEZAE PIATIET A & 5 AUckLlevy, 1991:218;
A9 2002).

EAAEE Y A 2 2y ARdsT Bgd S vs Fusd M2 o
€ S wn A 230A F ARG oSS 48] AYHEA B3I F43
AT F7He} olF, 18] WGE AEA ot AQ3] EAFNY EA 7|9 Ao o)
g Fa7 FFen 2 23 diste AuetEe] =9 RAF e ZHAA =Hh
a2y old g &S AFE Aleld T 43 vFS 43T Aol HojA H
o A2 Aole Aoy FYE F43] BPde TAJATE AT EAFTLTG BNV
WAl o] di® 8 F7HE I7te HFHA AYT A ot @At sk v
W o5 BEge AHEgAQ B8-S stk oleld vRe] dge vFE “MAA
Ex|o]&o] dig #FAI7} 71 3 HEE Ad YepeEhe HHE SAA Y. a1
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U oA ol AYE 1970dtle] EolMAME whH7] AR 1980 il A
Z@ A Ho] nFoA 2= ARSI vFe B A FelMe JFEE HF YUz
A7} PEAAA ot HAEL FE EAY AFoZ A R HE AL R
& FEHo2 33 U A4 AFBURZA “EARHY X, A= 183 AE
FAsRs Y o Zt FoA A7) AFg Aolch. 2y v|Fe] AR AL &
He ARG 2 o] dH Bl FE AFsle] Aol 1 A=E g
YL vz Hng o AFHoE A rf go] & Frh a2 EAE FRY
e A FolXe ALE AAHUeH ol AF BAAUY FFo|r |k FHrt &
3] FY SAAIELE O FRA QoA mFE EF FYY dzAEY AL vF
AMAT e =AY st B Ae| ofe} TR ZAEE sk F9F
¢l TA|AIE e RG-S BAFI QTKEvers, Ben-Zadok, Faludi. 2000; Heidenheimer, Heclo,
Adams. 1990).

Azdeo] oigh APATE AE 3A FUHA FsEA Aol wAHEY
(Niebanck, 1986) RA, 4AEA) Hao] VUL T2 71$HQ BAld VUL & AFE
oltt. A7|ME o utd} EF7} o]8HY olEE %A FHEE Aol of At &
Z37te] the YAFLEN BHE T2 Ao B4, Ay g7 g8 dFE
2 ARgeAAe] ARYE FAHUA, FAHAA, AEHAA, vELHUANE 84
s o #4E § d7Eelth o RFY dFES FE AGdAZ A U AR
e FAAA 9, a2z A U EAY @ g FAEC] =951 U9
(Connerly, 1986; 83719, 2002). EA|AAE] ] #F FUe A7 SE3HA & Ho
U AgaE A el dig 40, v, el e dHEHI, 1998, 2EF, 1999, ZE
74, 2000; AHZ, 200)%}, FEERAT FHE PR AYY] Hrlo i A
71449, 1998; MAAMNLEATFH, 1998; £AF, 1998) Eo| FHE o|F1 o). ol
ATEL 2 £EAAAAA AHHAUD e 85 ATFIFTEAY, AF/LA4
o AuHEit A, FERGFAE, FEFAAL, AT, A=A NEZH F- o] <
T oy F7he) FEEE BAE JAFTE FHAN 2 I AR v AR
HEE ¥ FEHoE AHE 9rh
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II. TAISEN2RITHE

EAGAL AT AEER 7lewd Az o 5 AEdEE 8480 43
€9 2otk & =AY 433 HEHE FAHAA, A 314 a9, 847 ale 4
32 93t o]Fo|z]E Aot} EA|FEH R (Urban Dynamics Model)} EA|E A4,
FH, A7, EA 59 AP FE}T o]E A2H7te] FHHA det@A ) 9
3t ZAle] AT Ho|, AEE FAste Aaduelgs HZ W o] &3 HFY
A1 E#o)d FdlojtkAlfeld, Louis Edward & Alan K. Graham., 1976).

Alz"tolfg A FHHoln £8F AF#AY AzZteZ  (dynamic feedback
perspective) S ot U}, ol olFel] 7|2 HFEH 2L FHa] &
e QFHAAR FHE dAo] oRA FHAHLE W ke E AFEAAA 4Ys)
B Y Eo)al A4S HIEtRE A Zoln A E(framework) o]tk o] FE|H A Alo]EL
1961'd MIT®] J. Forrester 7} AAAA RS B4 T ¥} =5 BAAS ¥
3, 293 A& Za FAE tF7] ek F8e] Ao o] &(Control Theory)ol] v}
Be £ AFEH 294dd ZAE 9YY 452 FAT Industrial Dynamics T2FY] 5
B1 & A Ao WHEAHL NI} o ofF, Aagrioliglae AAH 2
Me EA 2 AAEA, A7bed THEAES TES thFT A L HAEA S tE
olsivt A AE TS flgte, 22| MAAQ AYdME 71 BYRA, At
it thF ojAE FUAIY] AT FHoE BEYEA &Y g0 =
g, FoF, AEFE, 1999; Choucri, 1995; Radzicki et.al, 1995; Forrester, 1961, 1969, 1971;
Hamilton, et. al., 1969; Mass, 1974; Sterman, 1987; Darling and Richardson, 1990). °] H<
Hhiel EAL RE A4S 989 #F A A (Circular Feedback System)e] oA o] 3t
the A3, setve e A48 SR ge dstaasie E4USrt A7) Bl ojel
oAgA oz wals] yrkerlel 7124 #HdE o Aol (Richardson,1982:
1-2; Meadows,1980: 30-36).
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o] Fj=w Fzo] YA TA Y 4A-Hel-HEE EAE T BAA, AHEE, E
Aot AR, #7434 29 59 FeiH F5Age 472 dydnt EAAGL e F
2 AAA 894 gste] o] 2ozt A 7187t AR e BAZ U7V HEH
A EAE AR AFsle Aelth a2y ol d AL EAAAZ g ARE ¢
AE F&& dolMEA MM e A6 AAgich o] &7t EAVL e xE3o 7}
LEAZo] ZojE7] AFH EX RS Arte] FEoR A2E APAHe] dig 73t
U 71&Ae) o] oA | Atk ARAe] of AaiAE =Ald YAE d
AdAEL 20 FEF B AYog oA}y AlFste Aoltt oA E AP o]d2
AR & ZaA7IE EANRY ATFRAE dAS] AFEH EARITE FaAT &
A Te) Ztae AQJA =5EHe ¥57 FYE HRE ASEEH oAd i £8E
ZAAFIEN Agae £8H oldT ALBEsH oA HEE JHAHLE Ge#e
olojAt}. ol g HAL AXH EAlE FA HHA HE Aot

olgg HEE 27 Yt EXY AL Wit TAFHsE APATE AgAE
A8 B3AY, dTE a9 Ve |k ey ol2d 4ol LAV A&HAE
nith £A9 B3k 25 EAEAY $F0EE MFATI YA G HY 38
Ay EAIE E(Urban Attractiveness)& A3HAIA A7 F0& ZAATBA JAR olojA]&
822 AL ARA He Rolth d7|N EAY P 2AEF, FUALES, ALSF
9] QTS FHINYGo g RE FojEo|n FYE AFE JTE AU & U A 2 BAH
ol & wirh
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EAFHEYL o4} Zo] EAE HAMAL U 84 AnuA 437
302 THE FHHY N2YeE ofdtt <ad 1>9 AR 83 dga
HeuT2E AEHode] 7led E29tolojagoz Yehld <a9 2>9 2.

{ Urban Growth Wodel 1 2062.10.9
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ol EAFHED AEH oA dH7t YEille ZAUT, YA, FETRES AY
Hog g3 e Y Bojy Wge.
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<1y 3>& EAIFZL WelA dojuve ARITE FY, 479 954¢ vehlz gl
ot EAARY] 271gA M e AYTER7 A3 wet ZAR AT/l 43 Yo
A Eoh 271 oF 253k H AT FYAA 0] Fastd BAZ ATV F43 fdHL
ded oRE o 7IZF =¥ & Ad-FEulge] AR 1 o5 ¥ &E §A
gt o] FAA A FeAlgo] vind Y3 F Ao ol <Y 4>¢ Yehta gk
a8 EXAREol A AAUA JMEEAT REHRA)] AREY A2 AGTRY
Ad3 Fee AMLE b 7] AlFSR 3797 olFREE AYTRE YAE Y
7ol Eol7tA 8t} ATFHEE ZAH7] AFSR FHE F7HE 933 AAH =
g5lA He 2ol e gtk <y 4>E FHAEHC S0 =AY A dHEd
el F2 ek $4 Ais-F9u gL 07580 E4 B AN FERE FA8
Wi glen xE-APuEe 138294 YRS FA4sn ok aga A+ 438
< A9 ool gt Q7 Fgo] A gl AHd EEsn 3SE RoFT gtk A
-Feu|go] 180 drie AL FEeaxing FYFFo] gol 2AY JTE F4
ST FE FEC] Bol AAUL J&E Eg FY9 I3} wety isiE T
e Golx Feu|go| wly AYSAUA 7tEe] AAYE FHE & & gtk g
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Uz LEAQulgo] 18T EUe AE D8ARo] BA 28 TUT dxEs)
BEsl] AR LEAT0| g4 A BT o FY FYH AT AgEo] Bol
A =Y BAZ @Y ol
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EAFHREY YA EANZRRYL oY EA SAMAEDY 954U 4%
444 AFE AYLY 242 JEsto] =AY RTE AT AT =AY EC] e A
ANRE NPt 7 FHEY A E 7MY ALY L =AM edes O
RN AYEHAD FEd AFAAY ALolde te FAH FUAY B, £24
Aol hek BgFe] Fof, ALAFTH AA, FAFFAEY MY, HEREIAE
T EYg ez HAAgt ol okge] NYAAAL, FENY, TUE =AU A
A EAAD] 7S EALRTE AT el YALPE WYt

SAdRREE $ HAo FHolgdn HetsE UdTe YT FE flo. oAy
A3 AAPRAEL AA it AE=7] wie] EAZRRE FHEAAG A9
E2be) HAHF MM BE AAES A goh 2ddE 2783 EATHEEE
ol 4% =AAARE tF A4F AALEL 74F =R 2HE Brlstn
EA9) A71HQ wjHE AAL ol ABATIY] HF WHES AMskeH E5E &
F Y& Aol
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V. 8= EAldEREY U Cist Faad 8ot

Sl A AFEAR] 2 Syt EARFAAAL 19603 THE FEA
FRAZA &t FA87] AR Ax - & - TNV APolH, 1970de S
AT A4, FEEYA AAl, FFAdY A FFILY oA, 2571H AT
A oA, ATFRYY dAE AP FUHA F, 1980 FEALHAG Y 47 A7
AFAA g 94|, dFFAe 94, 19909 FLFLBAL, FFTA T2 of
g3l £ 5 slok ol @ 2/ saEL A XY 3 AR R4
oA, ATEA MEATTH 2, FHL HES AF ATHFAAY AT A%
ATfFrEalde Adoldes gEd. 2y a3 FEAREHL 4AAY SN
Aol edstrh ARG MEAZF 1960 E FAYD FHFHL AL JE
739 Ru|gt Fedd tisle] FHs F2 APoE e =A4FRYY sEEH
B AYE 238 Uehd & Ye Ao FHe FHo| drhd ATRFYY ARE 7}
A, 283 FHo F4E dAske AL gvid ATRYAL dAlske AFE Ade
A & AgdeldE Bt nlw Hrigo

1. Base Run

=AY EE0] dridt AdFoRlen drd FAEREE ARSI g
AE odg d7t ok Y drixe a3t AR SR sdes JEHAD F
FT NHE9 EAE EAITHEFES o83y Hla, H/HRT ol H8to Alfld%} &
Graham @] TA]FE] 2. ¥ (Alfeld, Louis Edward & Alan K. Graham., 1976)¢] HE}0|HEE A
£A19 Z4F FAANE At 243 4F 4PETES EYUst AR shest
EE 3ok 2HE AEAIY ANAL T, A7 WESE oS a9 o] AEY
old Ho
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2. EAMIUZIYY S| H30f it UM WY

AR aE sEEd A ¥ Hrhks ol ARE EAF L2 (base rn) I A
233k HolA AU EAGFE R £EE Wb AA, AFHEALY] Fx
U A A, g4, ATFEAAY Aold &1, AA, FHY] TF, UA, ATHYY
AA oAA, AT Awelde £, AAA, NEARTH] 4 Fo2 & ¢ ok

AR, AFFEAEY F2F YAGAY ARG F3 & VEHes e 7Y
8 AAFGo g MEA ATFHEANEY YAE JAstd A2 ATHAE HHFPL
2 JALR sk Aol oy § JAree TAFHUREFA AlgAe] ALE
(business construction)& HASHE AF FUF AMUFTOE & & Q). A4l AME
& vid 10%4 ZAAATD Boke of HEAY AT, mF-AYulE, Adis-Feu) g,
ATHE & uE AIsuy v EA, AR, TS, TEF 5 IT7S
A Aol F3, T HEFIA L 3 T2 AL dAd T gle AFEAA
& AR o|HAA MERY JATHFE d3}stuA sk AAFTolt). o7 Y
FEE ZAFHEHAA ARIAY HFEE FAANIE A FY% AAE AYe ZF
FEEo|th &, AEAd AL e ATFHLANLES PO R o3l M9 Q
TE BN FAl ATHY Y€ AdsiEe A Aotk dr|ME ARIAY
AAEE id 1024 F7MATIE B A9 AT, =5-AQ8E, Ads-F9u)E,
AT7EE 5 the AAsda vusigda AA, AR Fgozes B £ glo
U AEAE B R EAZE 196003009 197037 &Aoo AU EAEs TR
FEAG. ZAAHY FHEAE Hdst] et FRe A&HoE FHFFE ¥
& stk olgld Fd9 A&H FF9 TV AR oE FFE vAERE
AW B7] ot TAFHRDAN Fee] FFEES wd 10%4 F7HIe BF A
8 AT, F-AYH &, Ade-FEu g, JAFRE FE U e vasyo U
A, A3 BEY FFHY BB 2AY HAHATE A EATY 49 AL
AN7E Aolgt B + glth o& YN T TARY AFAFTE A of sl o8
A% 713 AFAHY e AT FAE B3t EARY AYS AAss Aol B &
Ack. FRAL 2 A BAE Tt dupitE Y AFRY AR} SR E

2) -laborforce
Job
housesx householdsize
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BEHY ATEHN7F HeF FEoIRoY Hok ATHUS AHH LR JAdE ol
& =AM gRE Y Fdol A 4 ofd ARE vjAAe AES B FEH £
F A% 2 dFME EARY A7RYl wid 10%Y AAFEE B¢ MEAY AT,
EF-HYHE, Adie-FEYnE, ATEE ofd FYE vAEAE e AAsd H
wagt oAA, EAR JTRUE AP dAste AT BRYges A7 f
€ Fgke AL AAHes Hulde FU98 AAsdd ReE I 5 Aoy
EAS 4FHY F3AELE o] F7HA HE9 e o] 9 ARE xS @
T = ok dE 89 A=A Y TE T BN A7 frEel Wid 1024 F3
He 3% BAYT, =F-AYGHE, Ads-Fdul g, d7EEd ofd 93 vAEAE
ANEdoldE Foto o AMe, 55 ATHYE AdAstke By A3d vl
A A, ALARTHY AL 1970dd =AY FEEE HHE dAE] Hso
=49 Axolth. o] Axe AzoHo] thEME 2 BE =47t ey EAFHE
Follde MLAGTHE Sl BAY AT eF-HYu] &, Ade-FEulg, A7LE
of old JFE wAEAE e FHFus Ban. ALATTHY FH4LE LA
THA @ Al 43t} B3z s e AYH ole FF EAY THEATH A
AL 98E v ea2H ARIAS FE GRo FFE VAN A7 FHE 2P
E9E 72 A do B dFdMe AEARTHol wid 1024 St A9 da
gE A, 22T ALARTI0] $HE AN A TN nAE G Agol
A sk

3. MU =t

ol ANE AF =ASFAHE A EIHNYE AHFDEC] =AY 4R od
e nAEAE ABHoA Y 2 dFE g B9 2T
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(B 1) EAgZR C*'ﬂ EAIQQOH O|xl= S8

. , |Moie-FeEX-E EX|
masn (MRS R R CoueTMaug | ase |2TIS
HHR LJR LFO

1.37 1.37 0.82 17060

base (2000) | 720000 | 1968054 |1032149¢

base (2150) | 1028182 | 2194142 | 124 | o098 | o095 | 17309
Al &4m) 993943 | 2207614 | 10 1.21 0.99 0.95 17014
MRO[H&RR | 1017576 | 2198341 |1 1.23 0.98 095 | 17222
FEALZAS | 1060485 | 2165945 | 10594718 1.27 0.96 0.95 | 17511
FeANETA | 1000875 | 2217970 |a03ss72s | 122 | o099 | 095 | 17116

A

NSNS | 1056532 | 2168786 | dos7ese9 | 127 | 096 | 095 | 17485
QRRUCIHE | 1025715 | 2188907 | 10066319 | 12 | 094 | 095 | 16638
OITSEEXT | 1025534 | 2188332 1@035{@4 119 | 094 | 095 | 16587
HYHBIRAZAS | 1054664 | 2282782 | 10802366 | 123 | o098 | 095 | 17855
JHHBI AR | 1002118 | 2105280 [10142030 | 125 | 097 | 095 | 16763

AtgRIE AR, ) "
ALeIR|0X&XH0 983622 | 2211511 | 10236351 | 121 1 0.95 16919
FEHAMAF, oo

meyaz&xy | 1090868 | 2138709 | 10693606 | 13 0.94 094 | 17675

THumIBtReiel &2 | 1310699 | 3069326 | 138125681 117 | 101 | 095 | 22830

1) -10% bc rate 2) +10% bs outmig 3)-10% hc rare 4) +10% hc rate 5) +10% hd rate 6) -10% in mig rate 7)
+10% out mig rate 8)-10% green space 9)+10% green space 10) -10%% ber, +10% bor 11)-10% her, +10% hdr 12) no

green space

9l HolA base rund EAGFBHARAY S H LA 4%E 9 AlEeold =7
#2719 ARAE vehiz gl

) LTINS AFEGASE o AFA e vl

FRelY &7 FEA AHS F4E Ak “ANRIATEGA A= AE
#old B7] AMgA] A7V} 102970 o] AL 2 FAHZ, A2YA, 2&7)E, TF7
o] Aol A diddle “AIAY old”e] AAFe Mg 27 MEA ATt
10419H94 o]& Z oz FAHT F7HA FUvre ¥ vt A 4gas
AA o) A3 AT dRoleke FHAM AIAY FHGAE AT FHe] AYAY o
AL A% AAFdEY o g3Folge A AARITL F71R) FEM EF base rund



SMBHIHE OIRE SAHHREIZM Bt 19

ZHAQA 10474 R AL A7 FAHD Qo] FRHYY AAFdo] B 1HE Y
ERli7l= SRR AFREA Y Adold o] AR HAo] vlXE T Hlw)
8o ATFENEY AFE A2 o ABHolghe Aotk o F AR A9
X, ARA, 78, JT7FEE] M2 2 BAE AU JE EAXN2HEY 95F
A BZEAA ZIAPTE A2l YRS PG 718 AYATE Aoz o)A Yot
A HRFEA|U&LFO)0] o EA HI JHEAFE 5EA doh /REAFY e
AlIA S T4E FAAFIE oA MR e M2 E A AYsA Hed AFgAsE M2
T YA E B A7 EX842 LA HE Aotk BF AZo] o)A
A He AAE 71E9 AGA 2ot o HA9) 716E AEEN 1gaat e 4
AQ A7 dH A o] R JA ATHYS FHHA FRQ 4R A4 £ Qo AR
A7HLE A7) feide dFFEALY Agelns BAAARTE dFFEAA
o] ATHE dAIske AHHA AlFe] o Aol ouolo).

2) FYMY 343 F&

FHUEE FYgke FoH AdAlEe £92 FAAQ dade we 298 vehy
I Aok &, FYULE AAshs Aol 238 FHAEE Fshs A Bt AT
i€ o 3A o Aot FHHME s 49 AEHNA Tl AFEFEE
10357kl Hhd, FEAAE FA2ANE FF AFTEE 1059TH 22 238 base run
9 104749 & A} Ut ol ¥ FF HA TAA =Y B Azl 71U
O & F 30 FER4Y qAlE A9 FHEASFE FUATIEd 7HEEA 3
Fe FE9 ARG ARIAL] UAE o e FAAAY ARIAY YRE o B
AdE FEA 3 371 NS} 2R ATRAE FAATEM FFHe
2o B2 d7RYE 2YsA He etk a8y olgd EAARLE wFA-HY )
£ BFUAM TH 9 718 F7MAIIAT N e ATFYE 2YsEA A3
ol AuA fh a2y FYPLEE FANIIE AS 7RREA7 Fdo WA avg
HA ARIAS] YA E AAEHA Hed FHAE L SAFRA WA - FHu]go] 1.22)
ol % xFA-ZYHEE FFAA FYALE JAlEe Aol vlmste] AYArHS
Wzl H9 ol EAZY) ATRUE JAske ERE 7HA A He olth

3) AT dAs} dTFREY A
AFHEUE AW A AL the Ausel vmslel /18 BEe &



20 THE AlagciolugA HR, XHIY H2E 2002, 1

g /A0 A7A9E d4AE dAge Ay ATFTEE 1006T, ATRHES U8
E A% AFFEE 10039902 g AR5Fen vz | MY E 4THT 9AE
g B3 qlok Auie-FHu &R 128 thE A5 vusie] FHEA7L vy &
353 AR, =FA4-APHEL 0942 ThE AHFYe] vlmad YAl e AL
2 AEYold HI Aok oA FUAE A FAAY A& FHd AEAE A4
ste] A ge] AFolAE FHHoE JASFAY HEAY UTFRES Fke Hel
FAFSA 713 EHHoleks Aolth F AMFHo] A FAR AIE Holn glof
o= AAFTo] ATHFY Al o AHHolgn  FE Yo dTHRES Sl
Rol 2ashirt o AL APo] E & Y& RAFI 3T 1Y olHF AL
AgA 9 gdMt Bobd A7Fe) JAde] d & gAY F7EE E@s= WA
29 AFIM 8 w AEAS F42 Al AT7 FUE # oiE AEA RS
27149 ATHYE FEANA £EA AA9 At ASHez 7R F ke A€
Ak A2} Mgale EAA 0] F7)mst HE AAGAA o]FojAof T AAs
£ dEolg & 5 Stk

4 ATAPTYY] F718 AL

MR STFo] gt FALE AAY o2 ALARTFIE F2AA AEAY EXF
Fge A g ol AZ AEAY HFEANFE FUAA AdAS FH9 dAE
A8 H3 F&5T A7Y £9L FHALA dok ol @ Ayt NEH A et
Un gich AeAle AgAsTdd @ FA7F d3lse] ALATTH HEHo] 10%
2903 9e w, AN ATFFEE 10807HF o F/4sta R ALATTHE
WHo] 10% 2718 W &A1Y UTFFEE 10109528 Foj=E ARE HAF T g
o}, AgAE o] gHs ANHAE 49 AEA e JAFFRE 381U o2 §53] T
7take Aoz Algdold HAUh o] AL MEATTH g FA] F3rt el
S EADE 2AAA ATHAY AT JAETE E42 F dSE RAFE AHAY
g & gtk ExXAREC] gt 483 AASdo] EA4ZREE Aste dids] AT
AAsto] E 4 UL BAFE Yy ¢ 4 Uk



ZASeHRYE OIBE cAlgBR2YNY Bt 2]

V. 248 - =2 1A

AB7A EAGREE Y £HeE A2 ATREANLY AT A, ATREA
Aol Apgold £, ATRUY YA, ATHEY &3, FYALY £33 oA, LA
7 AAY ERE vaIFT AARY ATHFE GAs] e dsta &
9 & YNNI Ao] EAYARY Y Fd W 7P AR Y A
8 2o Sapd =AYY A7 FE FA, ATRYY AR, AEATTHY goh, A
AFAY A, FHALY 23, 223 AgACIA F o8 dehda St

ATF&E -] MEAS HBE 287 A% 7P ARHA Fyoletd Algoiv
FH AZAY FHEE T U7HUY FAY FEY FUL vfs RHA o] E
itk iy AMEAE HIER SEF AAY QAAAM B 2F A=A FHL2 g2
E=HZE MEAE NIRRT FEHY FHEE 3HNA FEE A AFHFE FLA
4 7heAe] e EAE AU A &, 479 FYE AAske A JA v a3
A AREE e sl HA 7EH2E AR AFo|A ARE ALt Aolmz
oleld FAe FHAT Hgole A} Utk

/M) FEG AML FYHALE Fske Aol FHPREE Alshe AHY A2
ATFYE o AFHes JAde ZHE el gloe Holu. ol v 9
%ol Fe g9 F7HHA 7} 7HGEAFE Fol1 oA AAY FHEE AT
ZH s BANTAYE JAske 238 YeEhZ] dEelth 28y FYHY
228 AdF-FYu &L @Fo] FURZEAZ A7 E ¥ g8 gHezE 71
EXZFE Fol7] 2ol A YA E oHA dtx ol HY FE9 713E #HaMT
22 FA7|8E A dAIA ok FHAET 3 APEE T HEA7E ukg
Aot 43dad ZANLHAAN FAE FAO AFHoE FENI7E dE
Aoz wth ARIAFTAY AAY ALATTH G FA FAHE E£A1E o1
AiAe] FEGAE BARY dTHUS Hud ZFHoR AdATIAA 739
olelgg F7MIIE, AEATTHE & HA] ATRYE EFHHLE AT EA
o) oMUE & F7HAI7IE W JHEARE F2MA EXAY FH, B AE7HHY o
wa] dEA7E EAE ob#rh

o]gA B EAAREFDOR EAY BE FAE FAY UHELYA AP v=
$E 2o Rt EE o] dTlA AE EARYF AlEolHE dAYRE 1
2 AdF Aolgtn & & flon B2 7Hd 478 e, FAHA A} of
Yzt o guzh §8E JHESE A loks AHodA Be AE AYx ok



22 "HI AMAHCIOLYA AT, HBY M2E 2002, 1

o2 o] R A FRe e Aug 2HHe| 7FeHAES o dHFH ok
Aoty 2oz EFEL ol ALY 43 AR BE AEYHE o s
@Eo| TAIE T 98 MM @A F3AEoE st dNAHY 4%
7 e 238 7S £x o8, EAGRRA 0] B Y EAE te] FAA
ZANA & e Aol ozt Uzt A EHrade-of)7t Y& HAFA girke]
A 2 oulE #E & vk 2T =ARBEN =AY ofd 2AE HEsked e
E AW s A old AR sz} ol AR AAHA A st
of 1 $MEH7 ZHE & Holl vk A S BRFE AAdo] op7|dhe 9FHU wA
7t EAAARE ] tsloq ZHAE BelE AlRst AAZAANA ALt A 29
£ g g AFIE d A7 97t A& Ao



CASHR2YR O[8Y SAYT TN Wt 23

[ 88 ]

FTEATY. 2000 “=ANFBYAAY vwe A FTIA T SRR TEANGHR
A FAURAT -3 5 dEAE FH2E,, pp.1-3L.

HeF - FeE - AFE 1999, TA2gool s, FESAL

=704 AED - AEA. 1998 TFEARAY] Hrie 7lewE,, dEAEdT Y.

MEARNEATY, 1998, 1214718 ¥ s=d Y B,

&A1Y, 1998, "FRAPA N TEAY] JE 21471 E I FEAAFBRAY,, Mg
AL QLA T 7T

A7, 2001, “ENAFBIYAE £ AT =W, TEXTIENE,.

ZAF, “A3aE Y Y, ol % AASFTD : v|x AFTAY AR HEE T AR
o] =&, TSR GNLEI A, A11Y A23E, 1999, pp.95-108.

ST - AAY - AER - FEE, 2002, "EAAGEEE,, 22

#43 1998, 214718 T AR FEBAZAYZAY B4, 2147|188 F8 £
A AR, A9 uRE Y (www. moct. go. kr).

Alfeld, Louis Edward & Alan K. Graham. (1976) Introduction to Urban Dynamics. MA:
Wright-Allen Press, Inc.

Connerly, C. E. 1986, “Impact fees as social policy: What should be done?” In A. C.
Nelson(Ed.). Development impact fees(pp.362-372), Chicago, American Planning
Association.

Darling, Thomas A. and George P. Richardson. (1990) “A Behavioral Simulation Model of
Single and Iterative Negotiations." Prodeedings of the 1990 International System
Dynamics Conference.

Evers, David, Efraim Ben-Zadok & Andreas Faludi. 2000. “The Netherlands and Florida: Two
Growth Management Strategies” International Planning Studies. Vol.5. No.l. pp.7-23.

Forrester, Jay W. (1961) Industrial Dynamics. Cambridge, The MIT Press.

Forrester, Jay W. (1969) Urban Dynamics. Cambridge, The MIT Press.

Forrester, Jay W. (1971) World Dynamics. Cambridge, Wright-Allen Press.

Forrester, Jay W. (1980) "System Dynamics - Future Opportunities." TIMS Studies in the
Management Science 14. North-Holland Publishing Company.



24 TER AAHCIONAL AP, HIW M2E 2002, 11

Forrester, Jay W. (1987) “Lessons from System Dynamics Modeling." System Dynamics
Review. Vol.3. No.2. Summer. '

Hamilton, H. R et.al. (1969) System Simulation for Regional Analysis. Cambridge, The MIT
Press.

Heidenheimer, Amold J., Hugh Heclo, Carolyn Teich Adams. 1990. Comparative Public
Policy The Politics of Social Choice in America, Europe, and Japan. NY:St. Martin's
Press.

High Performance. (1994) Stella, An Introduction to System Thinking. High Performance
Systems Inc.:NH, USA.

Legasto, Jr. Augusto A. and Joseph Maciariello. (1980) "System Dynamics: A Critical Review."
TIMS Studies in the Management Science 14. North-Holland Publishing Company.

Mass, Nathaniel J. and Peter M. Senge. (1980)‘ "Alternative Tests for Selecting Model
Variables" In Jorgen Randers. (ed.) 1980. Elements of the System Dynamics Method.
Massachusetts, The MIT Press.

Mass, Nathaniel (ed). (1974) Readings in Urban Dynamics 1. MA, Wright-Allen Press Inc.

Meadows, Donella H. (1980) "The Unavoidable A Priori." In Jorgen Randers. (ed.) 1980.
Elements of the System Dynamics Method. Massachusetts, The MIT Press.

Niebanck, P. L. 1986, “Dilemmas in Growth Management” Journal of the American Planning
Association, Vol. 50, No. 4, 404-4,

Peterson, David W. (1980) "Statistical Tools for System Dynamics." In Jorgen Randers. (ed.)
1980. Elements of the System Dynamics Method. Massachusetts, The MIT Press.

Richardson, George P. & A.L. Pugh. (1981) Introduction to System Dynamics Modeling with
DYNAMO. Cambridge, MA:The MIT Press.

Richardson, Geotge P. (1991) Feedback Thought in Social Science and System Theory.
Philadelphia, University of Pennsylvania Press.

Richardson, George P. (1999) “Reflections for the future of system dynamics” Journal of the
Operational Research Society. Vol.50. pp.440-449.

Sterman, John D. (1987) "Testing Behavioral Simulation Models by Direct Experiment.”

Management Science. Vol.33. No.12. December.



EASEHSHE OIBE TAMTRITAS Yot 25

[ R SAISEi2S ]

(3 Business & Industry Sector

business_structure(t) = business_structure(t — dt} + (business_construction — business_
demolition) * dt

INIT business_structure = 720000

business_construction =
business_structure*business_construction_multi*business_construction_normal*business_constr
uction_test

business_demolition = business_structure*business_demolition_normal*business_outmig _test

business_construction_multi = business_labor_force_multiplier*business_land_multiplier

business_construction_normal = .02

business_construction_test = 0.9

business_demolition_normal = .001

business_outmig_test = 1.1

jobs = business_structure*job_per business_structure

job_per_business_structure = 5.1

labor_force = population*labor_participation_fraction

labor_force_to_job_ratio = labor_force/jobs

labor_participation_fraction = 489

land_per_business_structure = .0000787586

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_rmultiplier = GRAPH(labor_fotce_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)

houses(t) = houses(t — dt) + (housing_construction — housing_demolition) * dt
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[J Housing Sector

INIT houses = 1968054

housing_construction =
houses*housing_construction_normal*housing_cons_test*housing_construction_multiplier

housing_demolition = houses*housing_demolition_notmal*housing_demolition_test

green_space = 166.82%green_space_test

green_space_test = ]

household_size = 3.84

household_to_houses_tatio = population/thouses*household_size)

housing_construction_multiplier = housing_availability_multiplier*housing_land_multiplier

housing_construction_normal = .04691

housing_cons_test = 1

housing_demolition_normal = .017

housing_demolition_test = 1

land_fraction_occupied =
(land_per_business_structure*business_structure+land_per_houses*houses)/total_available_area

land_per_houses = .000152653

pop_density = population/(total_available_area+green_space)

total_available area = G05-green_space

housing_availability_multiplier = GRAPH(household_to_houses_ratio)

0.00, 0.1y, (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, 1.93), (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)

population(t) = population(t — dt) + (inmigration + birth — outmigration — death) * dt

{1 Population Sector

INIT population = 10321496

inmigration = population*in_migration_normal*in_mig_test*attractiveness_multiplier
birth = population*birth_normal

outmigration = population*outmigration_normal*outmig_test
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death = population*death_normal

attractiveness_multiplier = attractiveness_of_housing_multi*attractiveness_of job_multiplier
birth_normal = .012837

death_normal = .003642

in_migration_normal = .052
in_mig_test = 1
outmigration_normal = .050
outmig_test = 1

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

attractiveness_of_housing_multi = GRAPH(household_to_houses_ratio)

(0.00, 1.40), (0.2, 1.40}, (04, 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)



