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The Impact of Livestock Barns on Rural Land Prices
: The Case Study of Buyeo, Korea
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Abstract

In rural areas, livestock farms are known to affect the residential environment and land values. However, few studies
have been conducted on the spatial effects of external diseconomies derived from proximity to livestock barns at the
micro-spatial unit level. Accordingly, we investigated the relationship between livestock barns and land prices using Buyeo-
gun as a case study. We used individually declared land values and proximity to livestock farms at the lot level from 2022
and conducted regression analysis based on the hedonic price model. In particular, because land use regulations in rural
areas greatly affect the locations of livestock farms and land prices, we analyzed the linear and nonlinear relationships
between livestock farms and land prices in special-purpose areas. Results showed that the effects of proximity to livestock
barns on land prices varied according to the type of special-purpose area. Specifically, in urban and planned control areas,
where most rural neighborhoods are situated, land prices decreased as proximity to livestock barns increased. These
results suggested that distance-based regulations on the present locations and future installations of livestock barns must
be considered to create pleasant residential environments in rural areas.
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=T A W AAY §82 fiA], A, FEEA, 5E
A, ZAEA, ok G Tkt A Fo] Fike Ex|o|§ 4 o At
AGs] A 9 A4 I ERJo]ge] EFE 28N B
Z|o]-8-9] F 3 L7 E olojAt

A A Y, AR Y, FEAGY FAF QA= o9
NE, S22 A EY U = q, &5 T2 EX0]89] 9
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AUCHFHAIEE 915t B E371AlE, 2021).
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Foj22 20220 FHFAER7T 523 A+R3 4 A
A Aol Bet HE A3(24.3)00 A4 SE2EEA T 91
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et
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2 A9 A WA AP A YA7L 719 A4 e AREF
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© Wo] YutAo|}, R A= Hold} vl g9 S oE T
st ole Ald YAIZ 8l UL vl 8-S REL £S5
A o AR AT 3 W] Eo|cHekE A, 2003). F7E
A QR a = WYY 7], g, £AA §4 e 2H=
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Figure 1. Externality of locally unwanted facilities (2/&A, 2003)
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Table 1. Research models

EAQEE 24} A2 A7k WAL SepE e vt
371 91 Al thewt 2k,

y; = Bydist; + Boland;; +Bydist;*land, + 6, X+ f(r) +& ()

9] Ao A y= E2] i) A7t dist= A, land= EX01E &
AE=T] 9 A8 ETg)old X 24 ST A3
E4 59 Aol fin)2 S8 B9 A A E 5
etk [ARTE 7o Ay 39 43AE8E FY
shd, 7 H40] S99 aNE SN F b7 A
g ) 271 vj A= Ak £AF 4= Qo O 59E A
HOEHN F Hgo] Mo mE 2|7} e wiee Hofd 4
ek,

2 g7 ¥FE A M xS R A5AERS
FYste, HFE(100m H9)2 SR A AT, F AlF
E 95%Cl1A 3747 A7 WS cS3ta 2AA R At
A2 W5 4 ERAGY 38 A7IE AIGRTeEN, S
A o] ue} @etRl= A AR A7) BAlE 8kt

& Aatef] 2291 24 BEE B2shd (& 13 2t Model 1
2 RA| Foid "R o2 T 3AEA 29, Model 2&
Model 16] =R (4], ¥, &) A2 A A 4
SAGFE FUT ZFoIth Model 3 A15o] tjz|2 BAE
22 st Model 29 TUT ATA8FE FU 2F0]
th. Model 4= #E| A H& o2 3h A=A 9 (A2
22 A, iR, AR )2 4 AR A8
F4 2yt 7 =YL A&¥(A), HFIB) AT WeE AL
B3lo] T o] E4E s

2. He 7Y

1) Bat4
2 A7 T4 d9Hm)E ATHYE Ad=RTE
3t FEEE HEES gl 2P Arex2 T T

9] Wzl digt yo] W& (%)olekaL ARt A7tk FAIA

Distance variable
Model type
A B

1 Linear regression (Total sample) Continuous Categorical

Linear regression (Total sample) : .
€ with interaction term (Special-purpose area * distance) Lo Categorical

Linear regression (Building sites only) ; ;
8 with interaction term (Special-purpose area * distance) Gorols Categorical
4 Linear regression (Control areas only) N Categorical

with interaction term (Detailed control area * distance)
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7¥e} AAE 7H7 0] glon Aol FAIAZE F IEFAIA 7}
& ARgealct,

29 FAA7I AA 71 Alolo] Zto)7t YATHAAIFE -
H71%, 2013; o3t - AAE, 2013: 54, 2014), AAH 714
il FAAZHE AR ol v 2k RA|, A Re4t
AP ARk A AR ohE Aol slon, j2e FEI}
ZA| 7120 HFEA] =t} o= A BlaE4E ov|s)
o], ot H|EEH APFo|A e AAH 7HAL i Fe4te]
A 7Hzof ERSITHAE S, 2012). BA, AA 7Hol=
AA7E QLo ol Al E A7) 7) o, AAH 7142 A
T 309 ool Alateh = 3o, 2020\ 29 o] W7 =
3 71740l 60gol7oll AA Azl AT Al A 7ke] 7|17F
A7} g 4= o] 714 €] 9] 7Hsdo] ATHORF 9, 2014).
EZ] 7Hg0] AYAA WEdhs 392 ol (outlier) s

Table 2. Summary statistics

3he A= of2fgo] SlthAlsE 2, 2016). A, AAH A
£ 147 A B A)Y Y A7)l ¥5E 327 Holuid &
Eo| EA&Zo|HFELFEoF AFFHA1$ A3, 2018). UA,
AR} 7 g APg ol AE AR 2 39 AlaL Fo2 Qs
Alg)/do] GolA B AYE HHY| oJFHIERL TR &
FEHAIS A3, 2018),

2) =2 % SHHs

2 479 F8 SR [ARRE AZZ 4 gAY F
% H(center point) S2HE 71 717he- AR 9] A& A
Asle] A4 ¥MSE 810l MFR WS 100m T4
7709 WFE F53 olf= 2 BAI9| FAZEE ATE 100m
E s v A7) ¥d g2 8327} vlw dAs7| higelt
(3 2). A AA HFEE FD)= 057 100m Aele] gl 24

Category Variable Mean/Freq.  Std. Dev./Ratio Min Max
BRI Land price per m? 7502 4550056 0.0 18,000,000.0
Ln (Land price per m?) 35 20 -79 16.7
Continuous 39 27 00 233
0-100m 17,163 103 00 1.0
100-200 m 28,664 171 00 1.0
Barn proximity (Distance to 200-300m 29,490 176 0.0 10
theclosestbarn (100m))  categorical  300-400m 25,566 153 0.0 10
400-600 m 20,128 12.0 0.0 1.0
500-600 m 14,320 86 00 10
600 m- 31,965 191 00 1.0
Control areas 87419 623 0.0 1.0
Special-purpose areas Agricultural and forest areas 52,331 13 00 10
Urban areas 27,436 16.4 00 10
Planned control areas 63,995 732 00 10
Sgrtletl:loelda?erzzs within g::er;sservanon and control 14128 16.2 00 10
Production control areas 9,296 106 00 10
Paddy-field 60,541 36.2 00 10
Dry paddy-field 31,110 186 0.0 1.0
Land category Building site 31,036 186 00 10
Forestry 12,850 77 00 1.0
Others 31,649 189 00 1.0
None 51,264 30.7 00 1.0
e iion Narrow one side 17,922 107 00 10
Narrow two sides 86,589 518 0.0 10
Others 11411 6.8 00 10
Barn scale Number of animals 31821 14,0436 1.0 300,000.0
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& Egskar, vpA]el 45 A M= 600m ol Hold WA E
EFHi

AL 82AY, AR, HAUER, 7PhE SHEARTL7)
A& A, FAL 2o, o] MPEL it 7140 FFE vl
A= alo® oA JIcHAEE, 2012; Avl<, 2021). A7+
F22 B4 gtk A9 7 2 HEQ #EAY,
FYAY, BAR Yo FESIGA, HER Gl g 8=
g AguA Y, BB Y, YpR oz AlEst
ok, ASE 7 B3 B2 |, A, diA, YobE HE
F2 Rk, YA A5 71e YEE Joloh BA9 914
A Ao AFohe A =2 e B2 SRR A2@E Y
7Zlebe] ), AzCha A=ED, AlZHE)E AZ(E), BA9
4] MFE FES E OE A2 HeEE SUATLEY
o] AzlE FYsioict. F3AE 54E SAIs] H8l 715 4
E 7E0E SES ¥FE W AL R W4E S84

QGIS® Pythone AMERE 3t dlofe 9] A= A2 o
I gt AA FAIAZRE FA4} HlolE Y HAE AP,
GISE F3ll BAAAe} §=XY, AFFAALFAE T35t
of DAE A4 2L S ARE F7ielgie) olof, TR =l
E d|o]el & A433819] FAHpoint)2+e] 3 AR E Al4tska
LA ZRIEZRE 71 77ke: A AT JRE AT
o}, o|FA BT T A=l HAPE AR FES W £
ol &8sttt

Table 3. Price and area information of each district in Buyeo

3. g7 CHax|

1) x| 7I&8A

Hojo] IR FAA| 7} HlolEi= 3 271, 74471 2 B+t 28,5524,
2|43k 09, 93k 290,0009, F-513k 13,8000t FAIA|7}
7hogeE U "A= A9 0.8%2 2,0687H0lc}. BA] B3
2 Wt 2,295m?0] ] FEFE2 0.08m?, F|HI- 3,641,284m?,
Z913H2- 609m?o|ct,

o7 SFHE A7t BAL (& o2 JUY A7 549
Zpo|7} A}, BojFo| 7P B2 2] 7i=(35,11670)%} 7HE &
2 Wit A7H44,4629)E 71 aL e, Foge] Wi A7k
F AR 52 1 H(44,4629) 7 Bl ko] F bl o] 4 2jo] 1
o}, ¥HH B A7 7P W2 2 F3H0,587H) o2 2o
w2 4,68 ol 2to] T}, Het P HAL AHA(4,773m?),
WAMH(3,537m?), 24PA(,177m?) £02 Hon] B HEo]
7 2 9L JH(1,568m?), EH(1,678m?), Folg
(1,687m?) 2.2 QJ4hHS] Wit WX WA o] FHe| oF 3ufjo] 3
gt

2) SAt 7|28

20224 7] Fojit Ul AR 1473702 & 4} 1,213, =
A ZAF 2, 7 A 112700014 & 90,690u], =A]
80,230uk2], 735+ 4,981,628 E ARSSlal 9lcH2022d H
71, Bol SAH YR A7), FAR viBlee & 750k, S

Districts Number of land Average price Average area (m%) Total area (km?)
Guryong-myeon 13,035 16429 1,678 219
Gyuam-myeon 25141 44,462 1,836 46.1
Nam-myeon 13,381 14,448 1,668 21.0
Naesan-myeon 11,442 12,706 35637 405
Buyeo-eup 36116 95,844 1,687 59.3
Seokseong-myeon 16213 16,280 2,011 306
Sedo-myeon 19474 13,889 2128 1.4
Yanghwa-myeon 16,011 13265 2162 325
Oksan-myeon 11,298 12,282 2,264 255
Oesan-myeon 11,816 17,618 4773 56.4
Eunsan-myeon 21875 17,895 3177 695
Imcheon-myeon 20,018 16,192 2142 429
Jangam-myeon 18,182 13107 2,610 475
Chochon-myeon 14,344 15,048 1,933 277
Chunghwa-myeon 12,994 9,687 2,845 370
Hongsan-myeon 13,404 26,746 1,789 240
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Figure 2. Distribution of livestock barns in Buyeon
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=2 3,555m?, 7haSr 2,794mo|t}, FoT & & FAF F
74.2%9007))7F %7} As7t 7182 S0F vThE: 719 3Al
s71e1H, =7 SHAR= 42.9%(1870), 7HaFe 43.8%497H)7F 2
Ml s7tell et

AT U A EZ(OH 2)= FYsHA gt JFE 2 of
28] Zo|7h Egsit, 71 £ B2 A8 7IEeE 24
Hol 286712 71 W2 SA) Qlom, A Bt 2501EE
460m*8] SAPOlA] ARSSIAL ik, & AL 7P A2 e &
oz 24719] SAleflA Ht 510kE]E 922.6m*2] SARA
ARSEAL Qlct,

1. B&E 7{2| H(A)

A4 72| MpE ARSI AARA diHE 4), 4T 23
54 SEAAON FEA YT A TR W] FTAEY
o] 7ol ol =L v|A= AR Yyt A BAE
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Table 4. Estimated coefficients for the hedonic models for rural land prices

Model 1A Model 2A Model 3A Model 4A
Variables
Coef SE- Coef SE: Coef SE Coef SiE:
Barn proximity Distance to barn (km) 0000 (0018 -0019 (0013) 0022 (00200 0021 (0012
Control areas Ref Ref Ref
Special-purpose Agricultural and forest . F . P Sk
s Sits 0.782 (0.114) -0.803 (0.131) -0440 (0.122)
Urban areas 0524* (0227) 0174 (0.324) 0655 (0.297)
Distance x control areas Ref Ref
Interaction term
(Distance x special- Distance x agricultural )
purpose areas) and forest areas Gofg ooy 002 O
Distance x urban areas 0.090"™* (0.029) 0048 (0.030)
Planned control areas Ref
Detailed areas Conservation and 05047 (0.096)
within control control areas
areas ;
Production control 0510 (0.071)
areas
Distance x planned Ref
. control areas
Interaction term
(Dlstanc_e x detailed Distance x conservation 0073**  (0.020)
areas within control  and control areas
areas) Dist A
istance x production 0045 (0.014)
control areas
Barn scale Number of animals 0077 (0.036) -0075% (0035 -0060 (0048 -0017 (0.017)
Town hall : o _ o
— Distancetotown hall ~ -0.019"* (0.005) -0.018"* (0.005) -0.026"* (0.007) -0.007"* (0.002)
Paddy-field Ref Ref Ref
Dry paddy-field 0.638"* (0.069) 0630"* (0.065) 0.301"* (0.053)
Land category Building site 1716%*  (0121) 1700 (0.109) 1.099"*  (0.068)
Forestry -0965%* (0.101) -0.971** (0.100) -1.092"*  (0.101)
Others 0.886™* (0.080) 0.882"* (0.080) 0.770"*  (0.080)
None Ref Ref Ref Ref
o Narrow one side 0116 (0064) 0111 (0.062) -0628" (0.198) 0038 (0.060)
Road junction -
Narrow two sides 0.163* (0.080) 0.156* (0.082) -0.491* (0.210) 0.257** (0.070)
Others 11307 (0.132) 1.120"* (0.127) 0412 (0200) 0875 (0.086)
Town - 16 dummy variables 0 0 0] 0
characteristics
Constant 36997 (0.175) 37477 (0216) 6.019"* (0.375) 3547 (0.102)
Observations 167,186 167,186 31,036 87,419
R-squared 0421 0423 0483 0.296

Robust standard errors in parentheses
w01, % p<0.05, * p<0.1

Al Az Wl ulet GekAls A DA AvkE oot A
= o3 P

e de= {5 A Hapel £52 99 Ak Ae-ae- £
Model 2B2] 9|5 83+ HojErh, g a9} 2, 078 500m

A2 oA EAR Qi we| A G2 A7t ol W otE 95% A
ZF7tofl A A= AR ERE, A2 ¥ Wil ihE A7t Rigt
o] ol = A9 Tt freldt Ael7t Qe AL= yeyith o,
500m °)ge] 72 MeloA A Aot d5E A7k =
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a. Model 2A - Continuous distance data
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Figure 3. Plot of regression coefficients of hedonic models for rural land prices with predictive margins
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o AR, dubd o g UR|tAlE s flel digk 7]
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