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Abstract

In the early 2000s, Seoul reduced the floor area ratios (FARs) of residential areas by nearly
20%. We examine the impact of down-zoning on the gross regional product (GRP). We build
a land use-transportation model comprising Seoul and its neighboring local governments and
calibrate the model against the land and housing markets in Seoul. Lowering the overall FARs
by 20% results in the GRP 6.6% smaller than the prior level. The decrease in the GRP comes
from the decline in the final consumption of housing service and composite good. In
addition, the impact of the FAR regulation of residential areas on the GRP is almost three
times larger than that of industrial areas.
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Figure 1. Unit price of apartment in Seoul and marginal construction cost
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Table 3. Parameters for the model calibration
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Figure 2. Spatial structure of the model
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Zone 3's inner angle: 3° (6° in total)

Zone length (km): A, =6, A,=5 A,=5

Residential land share: 85.6%

Roads' land share (%): El=12, EQ=20,
hy=30

No. of Households: N=55,550

Production

Composite good producer:
1=0.8 (labor share), 1-1=0.2 (land share)
a®=0.5 (productivity)

Housing and office producer:
py=pp=-0.923

(elasticity of substitution=0.52)

a;=0.84, a;=0.51
Ef=5, EP=8 (production scale)

Household-workers

Utility function:

a=04 (X-good and housing service share),

3=0.6 (leisure share), p,=-4

Annual household income: 50 million KRW

WTP for outdoor quality: w=-261

(KRW/month/FAR)

WTP for environmental good: x =80
(KRW/month/sg. kilometer)

Time endowment: =500 (hour/month)

Number of workdays: d=20.8 (day/month)

Dispersion parameter: A=6

SAge srd E2-58 Ed EAR)

18510 91 42.8km/h, 792 35.9kmw/h, T

M g
Of

5= 0
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Figure 3. Percent price changes in each type of cities
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Table 4. Composite goods produced
[million units/month]

Base FARH FARB
city city city

I 0.26 0.18 0.25
(100.0%) (69.9%) (96.5%)
I 042 0.40 0.29
(100.0%) (95.7%) (69.3%)
294 2.80 2.87
’ (100.0%) (95.4%) (97.5%)
Total 3.62 339 3.41
(100.0%) (93.6%) (94.2%)

Note : The values in parentheses are the percents
of the composite good produced as compared
with the Base city.
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GRP = ZNPi]‘piXxij+ ENPz';piHhijJr ZPz'XXz'[ By
ij ij i

Zet|(Table 1), O7]0lA] QulAe= HSAIE A4t
5l7] QIst SR TR XS4l &
HHoz deks Nixle g&=o] OofLtt BHAe, A
A X80l dotd mf slefeh= FERfae] A
A7R] 57919(=28691-2299) 2 FA| R|CIEAAL)]
AR 1409191(=2,13591-19950)9] OF 40%E T
A HTable 5).

Table 5. Real gross regional products
[billion KRW/month]

Base FARH FARB
city city city

Housin 28.6 229 28.1
9 (100.0%) (80.0%) (98.1%)
Composite 181.0 1727 1764
good (100.0%) (95.4%) (97.5%)
Non-road 39 39 39
Infrastructure (100.0%) (100.0%) (100.0%)
Total 2135 199.5 2084
(100.0%) (93.4%) (97.6%)

Note : The values in parentheses are the percents
of the GRP as compared with the Base city.
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Table 6. GRP of various city types
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oL HRERY RE HRIEAIY E2 1:802=2
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8HE AIZAIY A2 BIE &% D).
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0l O 2 tEElE 7Retke 82 I8¢ &
LA QAR Z2 AROITE O] At FARY &
AE TAPE e Bl RV obd, ZHAeH
719e xeel= A9ER] Aute] ARRRlS HojF
Al ROl theh Astst oot Al ARAIRO]
LQR3ITh= EE ARSI

0

e
1o
ro
-
>
N

TEE SHN B& oLk SRS 2
AU AL e A9 FHIF drE
Qs AR QT Ao} HMOR REE £ U=
B, CREAlA FeRiEo] 1% A4 AlojI7}
OF 01% AR JIE ATENEBS 5,

20028 EUZ 888
H T Table 69QF AT Q17 HsIGH ]
Fol ©9 Marg HIuE 98l & GRPe 1919
GRPE 5 UERACE

ATRES 5188 Heolk FAXY 880
20% SFFAEM oF 2%9] Q197 By Hlog

Population Fixed Not-fixed
GRP GRP per capita Population GRP GRP per capita
City type (billion (1,000KRW/person/ (person) (billion KRW/ (1,000KRW/person/
KRW/month) month) P month) month)

Base city 213.5 (100.0%) 1,296.9 (100.0%) 166,650 (100.0%) 213.5 (100.0%)  1,281.0 (100.0%)
FARH city 199.5 (93.4%) 1,196.9 (93.4%) 163,317 (98.0%) 197.3 (92.4%) 1,208.6 (94.3%)
FARB city 208.4 (97.6%) 1,249.5 (97.5%) 165,963 (99.6%) 208.0 (97.4%) 1,251.3 (97.7%)
FARA city 196.5 (92.0%) 1,179.8 (92.1%) 163,317 (98.0%) 194.5 (91.1%) 1,191.1 (93.0%)

Note : The values in parentheses are the percents of the GRPs as compared with the Base city.
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Table 7. Intermediate demand by Seoul
(trillion KRW/year)

2fRIEA] glst] flall >Ert. Table 80 W=
W AEAls A 4% 88l SeiRiE E#%

Shal, Ol= AlEAlSl WA SEiA AR 140%

(=1354+4.8=140.2)9] 3.4%0l SHLSITE. O] E?%
T 34%7F -20%(20% = )ollA 20%7HK] ¥
sk M, FAXY 85E AV AGSAMol 1]
Ae deks SETo=A GRTA] oA

Al gikE AHELD

UdE 22yl mE2W(Table 9), AlEAl &
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Table 8. Seoul's trade balance of composite good
(trillion KRW/year)

Exported Intermediate demand by Seoul Imports Exports Net export
from Total  Construction All others from (A) to (B) (C=B-A)
Total 2746 (100%) 154 (100%) 259.3 (100%) Total 259.3 264.1 48
Seoul 1389 (50.6%) 3.5 (22.8%) 1354 (52.2%) Seoul 1354 1354 0.0

Incheon 177 (64%) 1.2 (81%) 164 (6.3%) Incheon 164 91 -7.3

Gyeonggi 457 (166%) 39 (25 2%) 41.8 (16.1%) Gyeonggi 41.8 488 7.0

Daejeon 5 (1.3%) 1 (0.8%) 334 (1.3%) Daejeon 334 35 0.1

Chungbuk 7 (24%) 7 (44%) 6.0 (2.3%) Chungbuk 6.0 52 -0.8

Chungnam 10.9 (4.0%) 2 (8.1%) 9.6 (3.7%) Chungnam 9.6 111 15

Gwangju 6 (0.6%) 10.6%) 1.5 (0.6%) Gwangju 15 31 16

Jeonbuk 7 (1.3%) 3 (1.7%) 4 (1.3%) Jeonbuk 34 41 0.6

Jeonnam 4 (2.3%) 5 (3.4%) 9 (2.3%) Jeonnam 59 6.0 0.1
Daegu 3 (1.2%) 2 (1.3%) 1 (1.2%) Daegu 3.1 41 1.0

Gyeongbuk 1 (2.9%) 8 (4.9%) 3 (2.8%) Gyeongbuk 73 89 1.6
Busan 0 (1.8%) 4 27%) 4.6 (1.8%) Busan 4.6 57 1.1
Ulsan 102 (3.7%) 8 (54%) 9.3 (3.6%) Ulsan 9.3 6.6 -2.7

Gyeongnam 7 (3.2%) 507%) 72 (2.8%) Gyeongnam 7.2 84 1.2

Gangwon 3 (1.2%) 1(09%) 3.1 (1.2%) Gangwon 31 30 -0.1
Jeju 2 (04%) 0 (0.1%) 2 (0.5%) Jeju 12 10 -0.1
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Table 9. Sensitivity analysis
[billion KRW/month]
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