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Estimating the Economic Impacts of Extreme Climate Events
on Agriculture: the Case of Gangwon-do
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Abstract : This study attempts to estimate the economic effects of extreme climate events on agriculture
with the case of Gangwon-do, drawing upon the Ricardian approach based upon the panel data on extreme
climate events, soil and geography, farmland prices, and economic and social variables for the 11 munici-
pal units of Gangwon-do during the period of 1993-2010. Our empirical analysis shows that the heavy
rainfall-related extreme climate variable negatively affects the prices of rice paddy and dry farm field. The
summer-related extreme temperature variables have negative economic impacts on the land values of both

farmlands, while the winter-related ones positively affect them except for the extreme cold wave variable.

Key Words : extreme climate events, agricultural land prices, rice paddy and dry farm field, Ricardian

approach, Gangwon-do
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Table 1. Definitions and Sources of Data, 4> 3! 0|2XI=2

Variables Definitions Sources
Dependent Variable Beal land price Real land price index deflated by the CPI heeps//www.onnara.go.kr
indexi of Gangwon-do
Drought | CDD, Max. o.fco.nsecutlve days where daily
precipitation<0, Imm (Days)
Heavy Annual count of days when daily precipita-
rainfall 80pNoDx tion>80mm (Days)
TXx. Monthly r:lax, value of daily max, tem-
perature (C)
Extreme Summer- TNk, Monthly renax, value of daily min, tem-
related perature (c)
events of - heep://www.kma.go.kr
climate SU30, Annual count of days when daily max.
temperature> 30T (Days)
TXn, Monthly r:nn, value of daily max. tem-
perature (C)
Winter- Monthly min, value of daily min, tem-
TNnir o
related perature (C)
TXice, Annual count Of days when daily max,
temperature <0C (Days)
Latitude; Latitude (degree) heep://www.kma.go.kr

Seoul-accessibility
indexic

Geographic-edaphic

Based on the gravity model

authors’calculation

Share of 1 SQI;

Share of 1" soil class out of 5 soil suitability
classes (%)

heep://soil.rda.go.kr

Farm land;.

Farm land cultivated (ha)

heep:/Iwww.kosis.kr

Per capita real local

taXic

Per capita real local tax deflated by the CPI
of Gangwon-do (a thousand won)

heep:/fwww.kosis.kr

Socio-economic Population densityi

Total population divided by total area
(persons/ k)

heep://www.kosis.kr

Share of urban land

use areaic

Urban land use area divided by total area
(%)

http://www.onnara.go.kr

Share of agricultural
promotion areaic

Agricultural promotion area divided by
farm land (%)

heep://www.kosis.kr

Note: i and t respectively indicate region and time,
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Table 2. Summary Statistics. 71& EAHZF Q9F

Variables Mean Maximum Minimum Std, Dev.,
Re-al land price indexi 176 176.0 9.0 201
(Rice paddy)
Dependent Variable Real land orice ind
eal land price indexi
111 161 1 1
(Dry farm field) 8 61.5 719 >8
Drought | CDD:x 22.2 48.0 11.0 7.3
Heavy 1 g 0pNoD, 2.6 7.0 0.0 1.8
rainfall
TXxie 34,1 393 25.3 2.1
Extreme Summer-
events of TNxic 245 29.5 16,9 2.1
; related
climare SU30; 26,6 69.0 0.0 17.8
TXn; -6.3 0.1 -15.4 3.2
Winer- 1 -17.0 6.0 -292 45
related
TXicei 18.5 79.0 0.0 15.0
Latitude; 37.5 38.2 37.1 0.4
Seoul—accessibility indexi 0.00079 0.00183 0.00030 0,00049
Geographic-edaphic -
Share of 1% SQI (Rice paddy) 0.108 0,688 0,000 0,202
Share of 1"SQI; (Dry farm field) 0,862 3,472 0,000 0,999
Farm landi (Rice paddy) 3,670,9 11,445.0 286.0 2,978.9
Farm land;. (Dry farm field) 4,108,8 10,085.0 678.0 2,791.6
Per capita real local taxi 561,5 1,864,1 214.4 236.7
Socio-economic Population densityi 160.2 579.8 19.3 159.9
Share of urban land use area; 3.0 9.9 0.8 2.0
Silare of agricultural promotion 396 116.4 13 28,7
areaic

Note: The data of rice paddy are collected for 10 si- gun due to the missing data on the land price of rice paddy for Taebaek-

si,

E A51=1993-20109 7|7F B9t = 117 Al
o= oj2oldl HUARE AgSHL A, 0] A9 U
HHAo g A ANE TSt AN S 2§
3t} SFAYF Garcia and Viladrich-Grau(2009)7} A2
3 o} o), e 71527o] oA FE] 9l
o5 FA 47lol AA kel WslR Qi A%

oflA x| aIE FAISH] S8l P AP AR
S 715220704 FAISHA Eo] 71552 SA
How geojax) gl 7k o), thE wHew, 2

s

rlo

Q0N $1AI2} mepIs: o) AR A7 W
@1(time-invariant) H4=0
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ol2fgt A2 Aetste] sid OLS mF o= 3|74
Aok FskoAt, 12)al AkmTE A 9Hatol 7| ‘Iﬂ—coﬂ
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= %85t EGLS(Estimated Generalized Least

Squares) S ARSI thA] 8] 7)1 51
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Table 3. Regression Results, 3|FHEA! Z1}

Rice paddy Dry farm field
Specification Variables Model 1 Model 2 Model 1 Model 2
Coefhicient Coeflicient Coefhicient Coefhicient
(t-statistic) (t-statistic) (t-statistic) (t-statistic)
—0,001 —0,001 0,001 0,001
b . . . . .
Drought | CDD (0,651 (-1372) (0977) (0525)
Heavy —0,013 —0,011 —0,013 —0,010
rainfall | SOPNODx (~2.691)%% (—2.554)% (~2.314) (~2.076)**
TXx: —0,003 —0,004 0,005 0,003
e (~0.261) (-0.433) (0.566) (0,450)
Summer- ™~ —0,011 —0,011 —0,015 —0,013
Xit & seste A
EX“‘“—““; related (-1.572) (-1.656)* (~1.994)** (-1.868)*
events o
climate SU30, —0,002 —0,002 —0,002 —0,002
i (-2.401) (~3.622)%** (=2.077)** (-2.323)**
TXn. 0,026 0,025 0,027 0,025
i (4.126)%%* (4.620)%%* (4.424)%%% (4,575)%F*
Winter- TN, —0,011 —0,010 -0,013 -0,012
related * (—2.044)** (—1.983)** (—2.241)%* (—2.149)%*
TXi 0,004 0,004 0,002 0,002
1CCic DR O = b
(2.922)%F* (3.320)%* (1.697)* (2.220)%*
Latitude 0,013 0.029 0,143 0,150
antude (0,500) (1.296) (4756 (5,265)
G hic-edaphi ln(Seoul—accessibility -0,168 -0,136 —0,164 —0,121
COBMAPRICTEIPIIC 1 i dexy) (—4.220/5% | (4,101 (—4.327)/5%% | (~4,310)%%F
0466 0.644 0.020 0037
Share of Ist SQL (5.305)% (8,421 (1.381) (2.690)*
In(farm lands) 0,098 0,087 0,104 0,089
" (6.043)%* (6.629)%* (7137)%* (7290)%*
ln(per capita real local -0,156 —0,151 -0,152 —0,146
taxi) (—4,593)%%* (—5.187)%#* (—4,437)%%* (—5.282)%#*
. . . 0,023 0,060 0,032 0,046
Socio-economic In(pop. densitys) (1269) (4,342 (2347 (3674
Share of urban land use 0,045 -0,079 0,006 —0,011
areay (=5.087)%* (-9.729)%#* (0.945) (-L77D)*
Share of agricultural —0,001 -0,001 0,002 0.001
promotion areai (-2.375)%* (=2.545)** (3.135)%** (2.777)%%
Constant 3,645 3,308 —1.803 —1.640
onsta (2.661)%+ (2.749)%% (~1.114) (-1152)
Adj—R2 0,631 0,709 0,521 0,561
N 178 178 196 196

Note: % % *# qre significant at 10%, 5% and 1% level respectively,
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