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The Impacts of Greenbelt Policies on Anti-Sprawl
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Abstract

The purpose of this study is to analyze the impact of the greenbelt (Restricted
Development Zones: RDZs) on anti-sprawl in order to evaluate the effectiveness of
urban growth management. To estimate the sprawl level, the compactness index
(Cl) is developed covering both population and employment densities. As Cl
increases, the sprawl level decreases. | compare the influence of the RDZs on
sprawl level between five urban areas (UAs) where the RDZs have been removed
and other seven UAs where the RDZs are still maintained. In addition, the impacts
are compared among 2001 (previous lifted-up), 2007 (right after lifted-up), and
2013 (current). The results show that the level of urban compactness in the five
UAs where RDZs have been lifted up is exacerbated, while the levels have been
improved in other seven MSAs. In addition, the influence of RDZs near the central
business district (CBD) is larger than that in the urban fringe areas. In some UAs,
the RDZs are associated with increasing leap-frog developments, but those in most
UAs are not closely connected to the leap-frog pattern.
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Figure 1. The conceptual effects of inelastic
(top) and elastic (bottom) urban containment
policies on urban density.
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Figure 2. Density and density change effects.
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Table 1. Population density, employment density,

C]*lOOXl’I}&X(FED( ) FPD( ))

1 P
F ii*/e 2”2 dz
Xi() o2 oo
PD, = iED—Ei
AT A,

1 K3
it the /-tA unit (minimum geographic unit) from CBD
N: total number in each region
Ay unit area (Area; A)
P, E: Population (P) & Employment (E) in wnit i

PD;, EDi: Pop. density (PD) & Emp. density (ED)
QIHINE ZAIZHROA, EAeYs HH
St SAEAAREDRE F9S FAIGHEA
A0l g o188 theAlHolA =4 LIERITE
SaAl 2, O /\quﬂ HIgl ZAISAIRO
VELE AaE Qg AFAIF(C) davt §Slst
Al LFERIL ZRISd0] AW SiAlE K9
Halkz0] UiE 7IHAPIRIED =4 LiE
7 ol olF BEAYES STt Al
ULt okl (TI" 5)
ciAlE AMFEol

and compactness index b/w 7 MSAs & 5 UAs.

27
L} st
g = wBoi
@)

Eit AW

e Pop. Density Emp. Density Compact. Index
2001 2007 2013 2001 2007 2013 2001 2007 2013
7 MSAs 4,936 5,606 6,185 1,145 1,272 1,517 49.8 50.4 51.0
Inside GB 13,266 | 13,730 | 14,138 3,737 | 4,003 | 4,609 70.9 71.9 72.8
GB (greenbelt) 3,502 4,178 4,863 435 523 669 45.1 457 46.3
Outside GB (10km) 1,118 1,909 2,498 195 274 386 41.0 41.5 419
Seoul 7,220 8,330 9,287 1,738 1,952 2,326 51.3 52.5 53.5
Busan 6,412 6,701 7,054 1,668 1,728 1,946 51.1 51.1 514
Daegu 3,949 4,412 4,774 757 822 986 48.1 48.4 48.6
Gwangju 1,891 2,153 2,384 412 460 558 47.7 479 48.1
Daejoen 2,300 2,744 3,162 528 597 793 48.2 48.3 49.0
Ulsan 3,436 3,665 3914 656 768 950 49.5 49.6 50.0
Changwon 3,211 3,689 3,957 605 680 770 48.7 494 49.6
5 UAs 2,110 2,461 2,776 423 463 582 47.7 49.3 49.6
Inside GB 7,313 8,012 8,843 1,687 1,763 2,122 66.5 65.4 67.3
GB 1,115 1,480 1,788 163 204 288 441 48.1 484
Outside GB (5km) 583 764 852 68 90 129 42.2 429 42.6
Chuncheon 2,877 3,614 4,290 467 468 594 47.5 49.6 49.6
Chungju 1,800 2,164 2,535 416 472 601 47.6 49.4 49.6
Jeonju 2,114 2,391 2,623 332 372 461 48.1 49.3 49.8
Jinju 1,927 2,172 2,349 321 345 427 47.2 489 49.0
Jeju 2,727 3,167 3,570 917 978 1,238 48.1 494 50.1
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Figure 4. The employment (blue) & population

(red) density in 2000 & 2015, and compactness
index (black) in 2001, 2007, 2013 in 7 MSAs with
RDZs (top) and 5 UAs without RDZs (bottom).
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Table 2. Descriptive Statistics. TH tHee Al 7RSS RIS 570 X9
Variables 7 MSAs 5 UAs AL Aoz LA ZSARCBDVIA] ARl ZF
DCBD ’1\/'321 S;t.géz N:?:S it.g;ts Z O 145kmek 8.7kmOH, R=t7IR] 7A2ks 24
DSUB 6866 4704 | 4722 3110 A ©F 69kmeb 4TkmOJtt QTP AEES
P (2001) 0618 2324 | 0402  1.769 200185 H 2013E7HK] KNSR OZ Z7KACE gt
o | o ] S e worsiGeel B 4 g
E (2001) 0128 0509 | 0074 0323  ACZ®), BJCM, 3JE"P) & Exojgd H
E (2007) 0140 0522 | 0083 0315 2 A HISS (I 2)9F 2T}

E (2013) 0165 0583 | 0104 0355

Gb" 0244 0429 | 0198 0399

GboHt 0397 0489 | 0438  04% 2. =4 Zut

ZRes 0097 029 | 0043 0203

ZoM 0011 0102 | 0005 0072

e 0030 0172 | 0010  0.100 ol & 3= TH UEAE FME ez
RISHGIMZ(GR", GB™)' ST} ‘TAIBARCBD)Z 2 AIZ1(20014, 20074, 2013E)d @EA|S0] 1]
HE 7g7to) WSAR We(nteraction termE 2 UT HeES] QRIS 240 SlIEA
ZEl0] BAR=E, AAETe ulETl oo AMolth 40 oj8dt e Hes2 RoTE
ARSI} TABARO Azlo] met wae o 1% SAFCE FootA gEAlsol JEge
ASS st qu@om. Fe ez UEen, FAl REo] ARk (Ad]

Bio] 883 7)E EAZS (& 29 2rhy,  R-saE 0% FFEOIEL o] W SolA A
Table 3. The impacts of greenbelt on compactness index (Avg. effects in the 7 MSAs existing
greenbelt).
B Model 1 (7 MSAs, 2001) Model 2 (7 MSAs, 2007) Model 3 (7 MSAs, 2013)
Beta t-value Beta t-value Beta t-value
intercept 4053 16359 *** 3860 14399 *** 3811 13191 *=
GB" 1474 5494 * 1581 5474 ** 1778 5769 ***
GB** 275 903 383 -11.63 ** 426 -1200
Population (each 1,000) 286 13408 ** 320 15166 ** 362 163.89 **
Employment (1,000) 268 3995 * 215 3420 144 2515 *
DCBD (km) 016 -1461 ** 015 -12.81 = 016 -12.85 ***
1/(DSUB) (km) 26878 3497 39858  47.78 *** 45658  50.88 ***
Zoning: Residential 14.62 71.56 *** 12.43 5417 *** 9.94 29.96 ***
Zoning: Industrial 12.35 4079 *** 9.83 31.60 *** 9.65 1641 ***
Zoning: Commercial 1242 2403 ** 994 1809 * 1163 1854 **
GB" x D 026 -17.05 ** 027 1696 ** 030 -1693
GB*t x DCEP 0.12 897 017 1155 *= 020 1249 *=
Adj R-Sq 072 0.70 0.68
sample size 44,043 44,043 44,043

Note: *** p-value<0.01, ** p-value<0.05, * p-value<0.1.
Reference Group : Greenbelt (GB™ & GB®), Green (Residential, Commercial, and Industrial Areas).
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Table 4. The impacts of greenbelt on compactness
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Figure 6. The effects of RDZs on Cl (Model 1)
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index (Avg. effects in the 5 UAs).

variable Model4 (5 UAs, 2001) Model5 (5 UAs, 2007) Model6 (5 UAs, 2013)
Beta t-value Beta t-value Beta t-value
intercept 43.20 7373 rx* 46.91 7497 *x* 46.61 67.16 ***
GB" 19.63 26.15 *** 15.21 19.20 *** 14.18 16.24 ***
GB* -6.57 -7.09 *** -11.32 -1145 *** -1299  -11.83 ***
Population (each 1,000) 313 5176 *** 0.00 57.81 *** 0.00 60.20 ***
Employment (1,000) 847 23.09 *+* 0.01 25.11 ** 0.01 22.73 **+*
DCBD (km) -0.51 -7.53 *** -0.67 -9.21 ** -0.79 -9.76  ***
1/(DSUB®) (km) 184.88 15.09 *** 242.82 1841 *** 298.91 20.24 **+*
Zoning: Residential 1332 25.18 *** 8.54 1512 *** 5.83 6.57 ***
Zoning: Industrial 27.53 29.29 rx* 22.21 24.25 25.11 16.89 ***
Zoning: Commercial 12.84 949 *+* 740 530 *+* 249 184 *
GB™ x D -259  -18.18 -2.86  -18.99 *x* -2.38  -14.29
GB** x D%P 0.70 770 0.91 9.30 *** 1.09 10.06 ***
Adj R-Sq 0.70 0.67 0.69
sample size 9262 9262 9262

Note: *** p-value<0.01, ** p-value<0.05, * p-value<0.1. Ref. Group is same with Table 3.
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Figure 7. The effects of greenbelt on Cl (top:
Model 1-3, bottom: Model 4-6)
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MSAs except for Seoul MSA)

=277t 9d= 22 BAtiY

odRE £ Uk
SIAITE =0 AP VIE} Al SLEH

FfElo] Aolsto] ZHASHIIO] AHEko|

Q0 TH UEAIAEY & FEAS AQs 24

712 At (A" 8). £EAE

HolA ZHARo] niEl gk 2001E01A1

2013HOE AI7I7} SEFTE, FAIBARS] &




< Jeonju UA>

Dist. From CBD (km)

HEMETIR =7t EA] 244 L]0 OjX Fe
<20 = 20
a  ~o &
~ R ~
~ U~ ~
15 U~ 15 = ~
= ==
-~
10 10
5 5
— —Beta: 2001 — —Beta: 2001
— - -Beta: 2007 — - =-Beta: 2007
—8Betg: 2013 == o ——Beta: 2013 /"
o | TR
5 10 15 20 25 30 35 5 10 =15 20
-5 5
Dist. From CBD (km) Dist. From CBD (km)
< Seoul MSA> < Daegu MSA>
520 ,20
[~
15 15 |~
~
~
~
~
~ ~
10 10 | S e
5 5 .
—— Beta: 2001 — —Peta: 2001
— - -Beta: 2007 _ — - -Beta: 2007
—— Beta: 2013 - - ——ABeta: 2013
] S )
5 10 15 20 2 4 3 8 10
5 5
Dist. From CBD (km) Dist. From €BD (km})
< Busan MSA> < Daejeon MSA>
.25 420
h ~
20 N N 15 L
~ N
NS ~ ~
15 10 | ~ e
. ~.
~
‘-
10 5 ~.J
~
~
N -
5 |— —Beta: 2001 0 -
— - -Beta: 2007 2 4 6 8- 10__~
——Beta: 2013 — ol -
0 et BN = s | ——Beta:2001 )
2 4 6 8 10 1 — - -Beta: 2007 ==
== —Beta: 2013
5 -10

< Jeju UA>

Dist. From CBD (km)

AR diMs] BHH, B4 [Ulof] 9179}
Z¥zF 1,000 Z7iet
268 =OK=

Figure 9. The effects of greenbelt on ClI (Seoul, Daegu, Busan, Daejeon, Jeonju, Jeju)

ae a=x
Z0% LEHITEL LEAIS4AF(CBD)
R L HOJISS A

AL
T

8L
Z¥7Y 2. 86

1

ZIAF]

= 0164 A4t

Journal of Korea Planning Association Vol.53 No.2 (2018) |

A, REAOERE APt &
S7KACE =Alof] vl&) A A
N= 282 14.62, 12.35, 12.42

Wk olzfet dgre

44T PERISE

2RI 9%
£ 2108 U
Qo] Ak B

2ol A

59




AINTE 92 HH, RE9 K9
OO [EdE} Z0] (O™ 7)o Zht RAF
oLt ARA|o] ThEA UERITE +=eHol B¢
A S Qskdo] CBDZIE 2001
(18.78)0 HIG 2013E(15.99)0l= SF15% AT
H, ZHEAse] Q1A S HIWsHEEE 2001E
15990141 2013 1252F ©F3% ZA4sH AOFE L}
EFHTE Ol ZHEAISHII0] QAL oLt F
HojlAl 2000t ATHFEHAM 5 HLAISHA 9
BE SiA7E o] olRoRY] tEeE FHEC

=9

TEEQJ @ JRME 9#it CBDEZRE #Az|9]
WSHE Wes Ao BAR] SARCE {9

Sl ¥ ZA0Z LT BhH, TJEHE 9 7

= 20018 2007 ROJSHAl ZpAoLt 20139 &

OlotAl LR} iAol ZHEAISHY Q2o] HW

B e AP E7VEEE EElot ARe A
3H/\-IE ]:}

S thEAHe] 22, WLASHY WE9 dgk
ol Fx} Zast i JRHE Qo] Ao
2 7kt Zo= UEKICL CBD7IE 16.0801A]
9.39%  42%Z RS QoA E
36% LA} AT CBDZEE 16km AZl9l
olTte et o] 2.27014 50602 F Hi EA
S7Fet A0z UERITE Ol 2000t St #E
SHEFTAINBAN A8 ggoz F88 ¢+ 9l
Ch 7HEAee Qo] HIAA 7 $1do] Liet
L= A9e 7 49 5 +ed, F40R e
i A0IRALt B4TEAA A9 tiFe (OE

A

23,

YRR SR OlE@00D HIsh SR A%2007ol
= 9% s} 2001E0] Hls) ZA 24

OL} AJ7HO] xmaa}iz (2013 20073 FA T

22X Z2 dgs Hrt AFET E4TAMEC

uby] Wt "kt 34 TiEAE %&OL} 4=
18

VSE
WA Aol StE o= ZAT AIFAIAE Al

60 | T=ZEAZ, X538 2= (2018)

A=}
LERICE o=
YOIA] lolst 7@4% ZhAIS=Reio] SR

2 Z4uAldd vl A

FAIGEALE ShEl

ot Aos thom, 7RI el %A
Zidoll 7Rl o] niEl Jeke HEXORE &
QISIICE. oLt KOt st 2Ae Qe ZiEE]

o Qo] WIS TISSHA
OL} o] HKdEIR] HEolal, &
Ee AFPROZ fstA] ket 67417} ATk 3t
A &2 A9 ASEY dile gHFor 39
oF gOlE 2l Utk VIE AFlM FES] Al
ol & ZHERIe] Faiol ogt Al Q9] HIA]
A e SRl RG] RAIEL e
T, R, tEHEOAEE LIERITE tiddel &
AP QRQQIoT AAE Aam FESITHY,
HIRIA 7ol thet fie FA Bon, st
Hikdol otgd BAl= & 4 ATk HHH itk
H‘ﬂiﬂo}?@g A EAISE WA W
F9] Qe 1180] kT Ekshs 388 st
LIERSITE SRR ZHAISH S SiAIeH SAEAl
H AoIA] A UiFe] =iE gib7t
A5 gast ez i STt RS
EXPIEO] BE AlFdEe 1 da%ol 7 }
& WA 29 H] NS I L= S
of FA WHelk] Z2 v, AT AES FXIE
A WS HEAIS] 454 Y 27t 2 52
2 S7Rth 53] LA AE aliFlchiA HE
=AIECE AA=A] Hgo] =)E AlFdyt 53

Eﬁ@ 487 A
]A-I._. Eoﬂ

I~

r]:l

401[ N £

F



HEHETHR =L 2A] 24t G0 O1F

of ZNAISH A U]
A B2 NEHCo= A4
}-

I
o
Hy
Ba)
9r
2
=
oL
o
N
E&%
rr

A=RlofolA] SIEIROLE AWAITTA0] RAI
QR Aol APISS EgEoR BARS o) A
wEoR a7 gt @ 4 9k B2 Bd &
I SO AGolA HOE BRiEel FR tholo]

2R T0i0)

sl SRR LZolM FEeke
aliAl7E Hig=let Weke ofd & It HHsixlc
SRTAIAS] i Wef HolS AluEH, ZiYA|c
T Q9] HIXA Jdke E0I7|HTke JHYAIS
T UE AR EEE S0l gEgez T
ERACE

20008t) ¢k ZHdAle S HHaEAl & ol
Zdo] 79 giAlo] mE Jge Faskelr] ok
L9A=E M9l EXoIEAE AAIN EAIL
SAIBIIIAT FACE SHRIEE EATA A HIEA]
SPHoR el Qe dAe T5ES]
A2l B oolga et EME) AA WolA HE-d
AR =R Ul 4F olgle] AEE dEe We
OfFCt A7t Bl ARRGRIESE vl
718 QHROoR ZAIE Hlel] Hrhs

=
= ol9le St a8&3ol o

O —

rol

5

.
ol
oA
i

o
Z,
)
10
4T

o

ACH FERE Q15 A4Tt oIEHCEL o FHROA]

& FHo) e 2l Ak

Hj=ollA - aldfEol] tieh Aoz kAl 289

Ag=o] SAlol HQsHth= T

S Stk ZHE]

A&=7E 28l Qe Aol =
Q1 THO] OFAIZAA] Arhal & 4= Qrh

L @I MYsD ol BH AR} F2s| Bt

At 1935 EHEX|HAH = Q| 3|(Greater London
Regional Planning Committee)= A|7t@t 2H4t2 aF
7] Q3 HEE 474 ez Lisa F9 7k Ozl
ZE(green girdle) EXIE HA|SIRACt SHX[TH 2HH
277t A% SII5HAL, O A EH|(Abercrombie)=
L S A 2l (Greater London Plan, 1944)2 H|A|5H0]
Q0| 2tHs| o[0Tl skmEL| =X|IE X3}
of ‘Q2ME'Z YHDICL 19478 EASEALY
(Town & Country Planning Act)ol E&=x32 4
Aot XHERI DA EAE 0 QR—MEE =
gg = A 7|82 DHASHACE 19554 O &
B 0|0 o] =ASO0| JR™MEES Z2X[SIAL,
HE Qdto| JRIMETY Zr HHTHE|RUCE XY
AZME(England)Ofl2H 14712 JBIMETE U0 H
N HHO| 12%E AX[PLy. 0 F= J2™E
HEs 243 715k £AIQF0] HE TA|ZX
7b AZiRIRE EAIQIEO =XE ZHE HRE,
LY E (Ebenezer Howard)?b 18984 Z=7tsh 'LEY:
Het22 JHEe| Z(Tomorrow: A peaceful path to
real reform)OlA KAISH M= Al(garden city)O|
2ot 0|22 A4t YHo|C,

-

“to check the unrestricted sprawl of large
built-up areas; to prevent neighbouring towns
from merging into one another; to assist in
safeguarding the countryside from encroachment;
to preserve the setting and special character of
historic towns; and to assist in urban
regeneration, by encouraging the recycling of
derelict and other urban land.” PPG2 (p. 5)

. “1.4 The fundamental aim of Green Belt policy is

to prevent urban sprawl by keeping land
permanently open; the most important attribute
of Green Belts is their openness.” PPG2 (p. 5)
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