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Climate change and agricultural income
— an empirical analysis using farm household
economic survey data in Korea”
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Abstract

This study estimates the impacts of yearly mean temperature and precipitation on agricultural
income and productivity in Korea. The data used are panels consisting of 9 provinces from 2003 to
2022, which are constructed using the farm household survey data in Korea. The impacts of mean
temperature are the most evident when agricultural income and productivity are normalized with
respect to hours of work. Similar results are obtained when agricultural income and productivity per
unit capital are considered. However, slightly different results are obtained when agricultural
income and productivity per unit area are considered. Overall, the marginal effect of mean
temperature depends on the level of temperature and it switches sign from positive to negative
around 13C. Furthermore, when the marginal effect is allowed to differ across provinces, it is
positive in the central provinces where there are relatively low mean temperatures while negative in
the southern provinces where there are relatively high mean temperatures.
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2 3B A 2o A2 thEo] o] qUnh. ARAF-0l3HHI(2012)2 7153}
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At ESF 2|9 =82 Dell et al.(2014), Hsiang(2016), Auffhammer(2018), Tol(2018),
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£ A= Burke et al.(2015) 28|31 A 1H2023)2F EAT TAZF ot Burke et al.(2015)2
16071 =719] 191" GDP AA=E HI'F 2 & 7]20] 1919 GDPol| WA= A a7 7 13CE 71508
oA =22 M th= JE ASH & Bt AYnt (2023)= vzt 1670 FI9A = sd=t
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1. ZYAE A8F 7|22 #a}, 2000~2021H

YA Yt Z| 1 -Z| X = Yt Z| 1 -Z| X
Ae 12.9 1.7 737 11.8 1.7
7(;—0_] .
BA 15.0 1.9 °T 1.2 1.6
=X 11.8 1.5
i 14.5 1.2 2 12.4 1.5
SE| 11.8 1.7 HE 12.7 15
316}-‘%‘ 143 16 %:]_IEIP 136 1 8
A AE 12.5 1.5
i 133 L9 e 13.9 1.2
241 14.5 1.5 S 16.2 1.5

2 =50 7L e} 2ok Aol A B4 A8E Auo] digt AT AEt ko2 AT
o}, £5] AR B0l wE A7 ARA, A% WA o] A X2 27 BEShE AT HY A

7189 FAZI P4 Fol ATk, T A B AP 7180 1 Ao] T B
LYo 7] 20] AARIE 7|8 SFo] AL Weth WALHTF 71 20] AstuiA ofF A wsh
SRR 2.0 T Aleleh, Al WA gL ARF 7L 193 AR 7183 Ao HE) Lo wag
5l molch, o] mYo)A] 7129 AT Ao

A A2 Hx 74 diz Attt 4284 IZaNE Xk 49U mES AASA
(unobserved heterogeneity)= BASHAY 7338 EQ2Hrobust standard error)& Al4H}H]
of frEigt Ho] ot 1y 11 Fasdo] R o] 204 HE W 2 AN AR S Ame
FH A ek AAD BEA 9 A B Al olghs A2 ALEsk AldgollM = 8 A
£ Ho|iL AAE =2t A5 AEoltt.
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NLO.E BERY) LS N & 5 otk B AT AR 27 BA ks AHOE 3E

BS99 Mefdth FH8900] 0742 B9 Aurael 43 HdelAngol |
o )% AR F ] Bet BATH AR AR thEE 0|22 ol §3te] S
of glom B ol FEAo] g A9E 74 HYoR 315 1719 2719 A9 Hx v

A9uH2023) A9 RFE= AHSAA ] A8kl (L3P 1) e A= $AH2
B fFoJotA] ko, (2F 2) oAM= Hi=F 13CE dAA =2 4 A a7 29 A etz M
SHL, (23 3) ollAe gt 710l ¥ FEA oA dAl= Fof FARR7T APt 710l =

= FRA oA 9 AR S-S EAT 53] AR 13C& Burke et al.(2015)°] oF
1607} =712] GDPE HIg 22 AAISE A A 9F 25| dA|ote =T Tt 2H . & Aol

24 23}

4 DA} U A9t Bai009)7h AT FHE BT HAA5ES £A-PEAOR A
SH e A8t HANSHOR 23T A (@S BEHQ WA 07 Togom, HEE
2 DA BFL Bai(2009)7} AL o EAHI T <71 e] ZAT EEBUAE AHgIHATES

(& 39 713210 =AY shLS0 v T2 EAIBIAIH. A Pl LS= BAIE Foll=

7 Qe A9 2R E BIBAT. t-values EAE Lol A2 o] ghe Bstgich. A 3
o ofez A A B2 77t (LA 1), (28 2), (2% 3)'9 Atolc

WA (2 1)'0) Arke Be ABF 7120 EAA o 4o] UErA] ghe v, gkt 1 A%
G2 WE Gol3t A0 R ehgth Eat o] AT 45 WA Ao} LA et
74 0) A7) 9ol 3 AT A%t 8421 GURFE 9] o]x4]o] 9-0J3kA] Lehst] 11 2
FHE A B e 4 1,250~1,350mE 71 H 02 Foq G0z Asel Aoz ekt
om, ol el st Wt uat Saoltt AT edslo] whek -2 uete] 7]2o] A44

0% A&t AT Dol AYSTS WA 24 JehiA) ki Yk tht B5U%, U3 P4

rst

6) Bai(2009)2] 4] (23) € (24) =,



7|3 sUASO| OR|= G - &= S7HMEM MRS 0185t HERM 1567
S A5uigo] v AL =T, ol=jt A4 o] 919 A EA S0l wPAS vl A= YOl T E
AL IS JA 2 AT
B 3. =AY SUASY TI4xY
T2 LS t-value IFE1 t-value IFE2 t-value
tmp, 0.974 1.144 0.589 0.732 0.048 0.066
=3 1) preg, 0.833 2.588 0.893 3.922 0.461 1.728
pr; -0.033 -2.954 -0.038 -4.798 -0.018 -1.824
yoegk 5
3 03 }?rlmﬁj* 1,281 1,184 1,310
tmp,, 12.318 3.906 8.851 3.545 4.590 2.047
tmp -0.451  -3.726 | -0320  -3.505  -0.176 -2.211
(2% 2) prey 0.889 2.858 0.880 3.911 0.561 2.132
pré: -0.033 -3.102 -0.035 -4.600 -0.021 -2.267
Q235
710174 ”ﬂ?f 13.7 13.8 13.0
Yok 5
z’gﬁiﬂrﬁ* 1,348 1,246 1313
tmp, 12,510 3.849 9.545 3.812 4.593 1.984
tmp; > tmp, -0.918 -3.669 -0.696 -3.727 -0.354 -2.128
(23 3) pre; 0.906 2.909 0.892 3.923 0.563 2.125
pré -0.033 -3.147 -0.035 -4.574 -0.021 -2.251
7| StA a3t
A () 13.6 13.7 13.0
7333 dﬂﬁ” 1,354 1,258 1318
F 1) LSE Haxs34A), [FE12 452484 147537t 17 e 499 34X, [FE2& 452484 a7} 270 Sl

A%0] /o]t
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NE & AR A & = qlek ol ABF 7]20] A&H 0 A5t QOB R 2 ABH 7|
2o T 29] gof= A& Fid A0 & AT = ok AR 7|E0 R A¥d 7|20 I
A 13.7CET 1T *2 W9 FAAH}E oF +900¥0lL 1

0.451*2*1,000)°]c},
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7) 2,230=[12.510-0.918*11.21*1,000, -2,360=[12.510-0.918%16.21*1,000
8) 590=0.296*2*1,000
9 720=(7.114-0.571*11.21*1,000, -2,140=[7.114-0.571*16.2]*1,000
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3 d
= LS t-value IFE1 t-value IFE2 t-value
tmpy -0.057 -0.065 -0.366 -0.422 -0.794 -1.097
(=9 1) preg 1.012 3.056 0.803 2.865 0.505 1.557
prey -0.039 -3.404 -0.034 -3.863 -0.016 -1.415
FEgARH YA | 1312 | s 1575
tmp 7.392 2.225 6.723 2.447 1.155 0.464
tmp?t -0.296 -2.323 -0.281 -2.843 -0.076 -0.834
(23 2) preg 1.049 3.203 1.029 3.002 0.530 1.614
pre;, -0.039 -3.473 -0.032 -2.564 -0.017 -1.467
lewAandAd © | 125 | 2o 76
g ATT AAA ()| 1,350 1,606 1,573
tmpy 7.114 2.076 6.908 2.389 0.815 0.308
tmp,; X tmp, -0.571 -2.163 -0.577 -2.747 -0.125 -0.642
(=9 3) preg 1.058 3.221 1.046 2.984 0.525 1.602
prey -0.039 -3.492 -0.033 -2.544 -0.017 -1.453
7]%§_}7gﬂ§;+ gzﬂ;q (C ) ....... 125 ........................... 1 20 ........................... 65 ......................
B AT AAA (m)| 1,351 1,604 1,576

(G 5)9} CE 6)2 H9IAHET 5 A5 AR et 24 ATpolth BET SA2E/

AR L B AN S UL G v T BESHE 9T R WA b T 24

3 ARAY A5 FAH 02 Metste] 1 GaFo] 414 H o] wo) F]efstuz 51940

B £ AGZA o] 5] B FEo] AAD 4 Utk webd BT FALE AR
A
=

Wt =B AN SYLE/=FRAE o188 Ao B FHOIA FEHo] AL O
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7= LS t-value IFE1 t-value IFE2 t-value
tmp, -0.001 -0.033 | -0.014  -0.555  -0.064 -2.977
=F 1D preg 0.014 1.236 0.013 1.515 -0.005 -0.622
prey -0.001 -1.756 | -0.001 -2.068  2x10™ 0.648
FArgAan A m)| 1020 | of0 -
tmp, 0.433 3.842 0.545 3.552 0.474 3.503
tmp?, -0.017  -3.989 | -0.022  -3.866  -0.020 -3.990
(29 2) preg 0.016 1.479 0.014 1.908 -0.001 -0.150
prc -0.001 -1.874 | -0.001 -2.437  6x107 0.221
ledAsd 94 © | 126 | 123 e
35% FARY YAA ()| 1,155 1,098 -
tmp, 0.461 3.981 0.524 3.510 0.440 3.309
tmp,; > tmp,, -0.037  -4.125 | -0.043  -3.804  -0.039 -3.772
(29 3) prey 0.017 1.554 0.016 2.151 -0.000 -0.053
pre, -0.001  -1.93 | -0.001  -2.709  5x10° 0.140
ledARd 9AR ©) | 125 | 122 14
735% FARY YAA ()| 1,175 1,118 -

Lt
T2 LS t-value IFE1 t-value IFE2 t-value
tmp;, -0.013  -0.621 -0.026 -1.610 -0.056 -4.146
@3 1) preg 0.010 1.243 0.007 1.197 -0.005 -0.957
prey -5%x10%  -1.719 | -4x10%  -1.700 2x10™* 0.880
AEg AR AN ) | 1057 | o7 -
tmp;, 0.273 3.652 0.302 3.104 0.218 2.530
tmp?, -0.011  -3.957 | -0.013 -3.579 -0.010 -3.294
=g 2) preg 0.011 1.484 0.008 1.495 -0.004 -0.699
prc; -5x10%  -1.834 | -4x10*  -2.029 1x10™ 0.672
S lewAaR AR | 120 | 16 104
7355 SA AT UAA] () 1,183 1,039 -
tmp;, 0.281 3.656 0.266 2.709 0.174 1.966
tmp; X tmp, -0.023  -3.949 | -0.023 -3.154 -0.018 -2.671
(2% 3) preg 0.011 1.545 0.009 1.677 -0.004 -0.722
pre; -5x10%  -1.887 | -4x10% = -2.239 1x10™ 0.704
CdlesAsER QAR ©) | 120 | 114 08
A5 SAET IAA () | 1,199 1,057 -
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2
T2 LS t-value IFE1 t-value IFE2 t-value
tmp, 0.200 2.680 0.180 2.189 -0.016  -0.203
() preg 0.016 0.584 0.042 1.841 -0.023 -1.042
prc; -0.001 -1.012 | -0.002  -2.229 0.001 1.459
e AR AN m | 843 | L4 -
tmp, 0.985 3.506 1.485 4.082 1.697 4.800
tmpy -0.031 -2.893 | -0.052  -3.633  -0.061 = -4.421
(=% 2) preg 0.020 0.735 0.037 1.750 0.015 0.660
prey -0.001 -1.065 | -0.001  -1.971  -0.001  -0.650
CesARR QAN ©) | 158 | 143 138
5% BARY AR (m) | 1,010 1,279 1,370
tmp, 0.977 3.369 1.431 3.984 1.631 4.762
tmp; X tmp,, -0.062  -2.767 | -0.100  -3.504  -0.118  -4.343
(=9 3) preg 0.021 0.772 0.040 1.841 0.020 0.841
prey -0.001 -1.099 | -0.002  -2.054  -0.001  -0.851
T R B e
5% BARY DA (m) | 1,028 1,291 1,337

F(E 3N 5L

2 8. EXdihdat 7| 8=

T2 LS t-value IFE1 t-value IFE2 t-value
tmp, 0.230 2.745 0.156 1.655 -0.120  -1.522
(23 1) preg -0.025  -0.783 | -0.012  -0.393  -0.057  -2.061
prc; 3x10*  0.263 | -2x10*  -0.185 0.002 1.655
AEgAEs A wm | - - -
tmp, 0.539 1.674 1.506 3.238 0.978 2.887
tmp’, -0.012  -0.993 | -0.052  -2.919  -0.041  -3.047
(23 2) prey -0.023 -0.733 -0.005 -0.180 -0.042 -1.531
pre; 3x10™ 0.252 | -2x10%  -0.276 0.001 1.183
ClewAast AN © | 220 | 145 1o
35 AR AAA () - - -
tmp, 0.504 1.520 1.419 3.136 1.002 2.992
tmp, X tmp,, -0.022  -0.853 | -0.097  -2.791  -0.084  -3.125
(29 3) preg -0.023 -0.725 -0.002 -0.074 -0.041 -1.482
prc; 3x10% 0242 | -3x10%  -0.373  0.001 1.125
RETTE et e e B
735 AR AAA () - - -

F(E 3N 5L
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4,000Ce] o|=® HF-E FF2| A7t 7hs stk A&, A7k, F, S, B, 2 5 8 2]
28 AT BET 22 3,000~3,500C FEolth1) webs dAget 712 130 Ee A4

4,000C7t SEEWH 7] SHAA AEAH ] A2 AR EA hEE ZE9] Auli7t 7HsoHA
ot o] W& Wotd AB+ 7]20] 13CE dol AAR2E714,000C o2& F71stol e Auj
A2 Y&270] AAEAY Al 7Fs ZEo] F7HEE 5 sJJAE S7HAZ A= 7187 E
2 A AtHozgk BT Ao 25 & £ Qlrh & 23 o UolrhAl, gl dFe s
(2016) 59 AFZIE WolEo|H AP 7]-20] AUA A EolAH Q5] 5P B4t 59 FF
S &t BEE 2 A ARG 9AI-o] 13Tl 349 FESt o5 Tl YA A% 7]
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