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ABSTRACT

This study empirically analyzes changes in production patterns of farmers by
agricultural disaster insurance. The aim of this project is to achieve stability of
farm management by paying insurance in case of a natural disaster. However, it
causes farmers to change production patterns in the direction of increasing
production, and leads the crop price to drop. This can be explained by producers’
risk reduction through the disaster insurance, The empirical analysis is based
on IV approach with using two stage least squares method, The first stage
estimates by difference—in—differences methodology indicate that the production
of insurable crops increases more about 80,000ton on average than that of
non—insurable crops. In addition, to solve the endogeneity problem caused by
general supply and demand model, I use the first stage estimates and find that
the price index of the crops drops about 2.3% according to the production
increase by 10,000ton. The credibility of these results is also attained by various
robustness checks, These findings suggest that it is necessary for government to
analyze the whole economy which consists of producer and consumer welfare
when it determines the policy. Besides, it implies that it is essential to develop
a new market to cope with the unintended effect,
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(Table 1) Pilot Project for Agricultural Disaster Insurance by Year

Year Crop Crop quantity (aggregate)
2001 Apple, Pear 2
2002 | Grape, Peach, Persimmon, Tangerine 4(6)
2006 | Astringent persimmon 1(7)
2007 | Kiwi fruit, Plum, Chestnut 3(10)
2008 | Sweet potato, Bean, Onion, Chili, Watermelon 5(15)
2009 |Rice, Sweet potato, Corn, Garlic, Japanese apricot 5(20)
2010 | Strawberry, Tomato, Cucumber, Oriental melon, Jujube 5(25)
2011 Rubus coreanus, Pumpkin, Green chilli, Chrysanthemum, Rose 5(30)
2012 | Ginseng, Mulberry, Melon, Paprika, Green tea 5(35)
2013 Chives, Spinach, Lettuce, Shitake, Oyster mushroom 5(40)

Source: 1) Ministry of Agriculture, Food and Rural Affairs, Agricultural Insurance Yearbook, 2001~12
2) Ministry of Agriculture, Food and Rural Affairs, press release, 2013. 1. 17.
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(Table 2) Disaster Insurance Purchase Rate by Year
(Unit: %)
Crop name | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
Apple 139 | 247 | 208 | 350 | 485 | 519 | 559 | 588 | 683 | 80.4 | 86.8 | 84.9
Pear 243 | 358 | 369 | 420 | 527 | 553 | 585 | 557 | 585 | 626 | 69.4 | 68.6
Grape - 5.7 2.4 2.5 2.6 2.3 2.7 4.3 5.1 6.2 7.2 5.7
Peach - 20.2 88 8.0 8.8 8.6 98 | 119 | 187 | 17.4 | 194 | 186
Persimmon - 132 | 126 | 20.1 | 247 | 248 | 266 | 30.2 | 30.0 | 36.1 | 46.0 | 438
Tangerine - 15.2 0.2 0.0 0.1 0.4 0.1 2.1 2.7 1.7 1.2 1.0
pﬁg;ﬁ:g; — | = | - | - | - | 81| 93| 112|144 | 200 | 353 | 378
Kiwi fruit - - - - - - 59 58 54 | 74 12.0 59
Plum - - - - - - 46 | 112 | 131 | 354 | 140 | 11.6
Chestnut - - - - - - 4.8 3.4 1.7 - 0.3 0.9
Potato - - - - - - - 46 1.6 | 48 6.7 8.0
Bean - - - - - - - 13.1 | 279 | 25.0 | 10.9 9.1
Onion - - - - - - - 59 57 | 4.1 2.6 2.4
Chili - - - - - - - 369 | 347 35 7.1 7.0
Watermelon - - - - - - - - 193 | 20 1.7 0.3
Rice - - - - - - - - 6.9 6.9 12.1 12.8
Potato - - - - - - - - 36| 08 0.7 0.1
Corn - - - - - - - - 10.3 | 3.1 3.9 0.7
Garlic - - - - - - - - 26 | 09 0.4 0.4
szijlzife e e 137 | 37.7 | 305 | 89
Strawberry - - - - - - - - - 0.1 0.3 0.6
Tomato - - - - - - - - - 48 2.7 2.4
Cucumber - - - - - - - - - 2.5 2.0 1.4
On:;g[:‘ - - - - - - - - - 08 | 121 | 132
Jujube - - - - - - - - - 7.2 23.1 | 286
R
cor:t;l;is B B B B B B B B B B 67 37
Pumpkin - - - - - - - - - - 0.1 0.3
Green chill - - - - - - - - - - 1.1 1.8
Chrysanthemum| — - - - - - - - - - 0.1 1.7
Rose - — - - — — — — — - 15 39
Ginseng - - - - - - - - - - - 2.2
Mulberry - - - - - - - - - - - 7.4
Melon — — — — — — — — — — — 0.9
Paprika - - - - - - - - - - - 6.1
Green tea - - - - - - - - - - - 10.2

Note: Disaster insurance purchase rate is calculated by the ratio of insurance purchase area to total area,
Source: NongHyup Property & Casualty Insurance Co., Inside database (accessed: 2013, 10. 25).
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(Table 3) Farm Area, Insured Area and Quantity Produced for 6 Crops

Apple Pear Grape
Year |Farm area Insured Quantity |Farm area insured Quantity [Farm area Insured Quantity
ha) | T2 | on) | (ha) | Zo0 | o) | (ha) | S0 | (ton)
(ha) (ha) (ha)
2001 | 26,328 3,660 | 403583 | 25,535 6,205 | 417,160 | 26,803 - 453578
2002 | 26,163 6,462 | 433165 | 25317 9,063 | 386348 | 26,007 1,482 | 422,036
2003 | 26,398 5491 | 365354 | 24,025 8,865 | 316568 | 24,801 595 | 376430
2004 | 26,676 9,337 | 357,180 | 22,906 9,621 | 451861 | 22,909 573 | 367,894
2005 | 26,907 13,050 | 367517 | 21,735 11,454 | 443265 | 22,057 573 | 381,436
2006 | 28312 | 14,694 | 407621 | 20,656 | 11,423 | 431464 | 19,248 443 | 330,049
2007 | 29,358 | 16,411 | 435686 | 19,888 | 11,634 | 467426 | 18,843 509 | 328,680
2008 | 30,006 17,644 | 470865 | 18277 10,180 | 470,745 | 18,240 784 | 33359
2009 | 30,451 20,798 | 494491 | 17,090 9,998 | 418368 | 17,996 918 | 332978
2010 | 30992 | 24918 | 460285 | 16,239 | 10,166 | 307,820 | 17,572 1,089 | 305543
2011 | 31,167 | 27,053 | 379541 | 15,081 10,466 | 290,494 | 17,445 1,256 | 269,180
2012 | 30,734 | 26,093 | 394596 | 14,353 9,846 | 172599 | 17,181 979 | 277917
Average| 28624 | 15467 | 414157 | 20,092 9,910 | 381,177 | 20,759 837 | 348274
Peach Persimmon Tangerine
Year |Farm area etcee) Quantity |Farm area Irecee) Quantity |Farm area Irstee] Quantity
ha) | 2% | on) | (ha) | T2 | ton) | (ha) | T2 | (ion)
(ha) (ha) (ha)
2001 14,412 - 166,275 | 30,489 - 270,338 | 26,655 - 644,731
2002 | 15,598 3,151 187,542 | 29,070 3,837 | 281,143 | 26,248 3,990 | 642525
2003 | 15,880 1,397 189413 | 27,943 3,521 | 249,207 | 24,595 49 | 631,929
2004 | 15,566 1,245 | 200534 | 27,159 5,459 | 299,046 | 22,107 0 | 584353
2005 | 15,014 1,321 223701 | 26,831 6,627 | 363,822 | 21,504 22 | 637,961
2006 | 13,383 1,151 193816 | 28,436 7,052 | 352,822 | 21,382 86 | 620,292
2007 | 13,188 1,292 184,497 | 28,839 7671 | 395614 | 21,476 21 777547
2008 | 12,638 1,504 | 189,064 | 30,669 9,262 | 430,521 | 21,229 446 | 636,413
2009 | 12,967 1,776 198317 | 30,347 9,104 | 416,705 | 21,396 578 | 752837
2010 | 13,908 2,420 | 138576 | 31,808 | 11,483 | 390,630 | 21,143 359 | 614,786
2011 13,795 2,676 185078 | 31,339 | 14,416 | 390,820 | 21,424 257 | 680,507
2012 | 14,335 2,666 | 201,863 | 30,264 | 13,256 | 401,049 | 21,362 214 | 692,186
Average| 14,224 1,873 188223 | 29,433 8,335 | 353,476 | 22,543 547 | 659,672
Source: 1) Farm area: KOSIS, Crop Production Survey Database (hitp://www.kosis.kr, accessed: 2013, 11. 28).

?2) Insured area: NongHyup Property & Casualty Insurance Co., Inside database (accessed: 2013. 10. 25).
3) Quantity: KOSIS, Crop Production Survey Database (http://www.kosis.kr, accessed: 2013, 11. 28).
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[Figure 1] Changes in Farm Area (Acreage) and Production for 6 Crops
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Source: NongHyup Property & Casualty Insurance Co., Inside database (accessed: 2013, 10. 25).
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ARk= B3 H A (insurance coverage) HlE-& agtal 31, Aol 71U o HF
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= 7FS A Y (http://kosis kr)& ©|-83to] =3t

(Table 4)+= & EAol|lA ARERE o B3 7= AES

Argsial ok, 12)al

HEES A|EE 4t ZE(insurable crops)¥t H|thA} 2= (non—insurable crops)=
Fuato] AN, $A BAo] AMgT A 4 % 3070l I6 o5 HEEe) 2
2 AN BEL 4.5100]e TR BAROIA AT A 2o dig 714
(Table 4) Descriptive Statistics
Variable Obs. Mean Std. dev. Min Max
Crop 1,287 - - - _
Insurable 693 - - - -
Non—insurable 594 - - - -
Ln (price) 990 4510 0.546 2773 5.837
Insurable 586 4.540 0.513 2,773 5.837
Non—insurable 404 4.467 0.588 2912 5.822
Quantity (ton) 79N 434,168 606,509.2 9,126 3,730,452
Insurable 527 312,044 247,634.8 17,859 1,620,016
Non—insurable 264 677,953 944,865.3 9,126 3,730,452
Farm area (ha) 791 18,311.45 18,976.28 1,049 151,037
Insurable 527 19,879.72 20,445.68 1,052 151,037
Non—insurable 264 15,180.84 15,193.74 1,049 54,686
Productivity (ton/ha) 791 25.659 17.745 0911 75,489
Insurable 527 22.538 16.842 0.911 74.122
Non—insurable 264 31.888 17.888 7.833 75.489
Export (ton) 436 2,185.088 | 3968052 4 27,200
Import (ton) 271 6,303.592 16,000 0 92,400
Net export { =export =mpor 230 4,009,086 182,000 | —91600 27,100

(ton)

Source: 1) Price, Quantity, Farm area: KOSIS, Crop Production Survey Database (hitp://www.kosiskr, accessed: 2013,

11. 28).

2) Insured area: NongHyup Property & Casualty Insurance Co., Inside database (accessed: 2013. 10. 25).
3) Export, Import: aTkati (http://www.kati.net, accessed: 2013, 11, 19),

16 397l ZHE = 217l ZHES A X F-Htreatment group) 2.2, 1871 AHES EA| & control group) 22
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(Table 5) First Stage Estimates: Results of Change in Production before and after Pilot

Program
(1) @ (3)
post X freatment 123.8 132.8** 79,618.3**
(ton) (72,853.8) (53,653.4) (32,0185)
Year effect Yes Yes Yes
Crop effect Yes Yes Yes
Time varying controls Yes Yes
Linear time trend Yes
R 0.166 0.468 0.676
N 791 7N 79N

Note: *, ** ** indicate the statiscal significance at the 10%, 5%, and 1% level, respectively. Numbers in parenthesis are
robust standard errors,

o APAZEEA 1S Bl 19804 ol FE AYAero] sl Z7bsHs &
SABIA, 19A #9219 2, AR [FAT oM A(+)e] Eart
‘ﬁﬁh Z, A FRlohy e AsEE Ad T aklohy A2 3
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A BT} 3 AT ARS 0|87 BAolA AR It 2Ee] gk 1919
AHRES OF 73.5kg 0.2 LEREA 80,0002 ARG S7h= APolA oF 108vh8 9] 4
HjAHSo] A7k Anlat 4 Gl FRetn 2 B 5 Q& Holth (Table 5)¢) ATk
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(Table 6) First Stage Estimates: Results of Change in Production before and after Project

(1) (2) ()
post X treatment 67,721.5 77,2442 73,763.4*
(ton) (75,713.6) (48,896.2) (35,722.8)
Year effect Yes Yes Yes
Crop effect Yes Yes Yes
Time varying controls Yes Yes
Linear time trend Yes
R 0.140 0.439 0.671
N 791 791 791

Note: *, ** ** indicate the statiscal significance at the 10%, 5%, and 1% level, respectively. Numbers in parenthesis are
robust standard errors,

[o
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act AaFoz A EgEo] AARES AES TAAAA AWARS Sl AR

W3S dezithal & & Qi
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(Table 7) First Stage Estimates: Results of Change in Production before and after Pilot
Program since 1990

(1) @ ) )
post X(t‘;erjmem 108,222.3" 75.210.6*
(piot program) (38,769.8) (40,444.6)
post X&fﬂ";“mem 132,202.3"* 114,180,0%
(oroject) (34,723.9) (561,128.9)
Year effect Yes Yes Yes Yes
Crop effect Yes Yes Yes Yes
Time varying controls Yes Yes Yes Yes
Linear time trend Yes Yes
R 0.747 0.778 0.756 0.785
N 202 202 202 202

Note: *, ** *** indicate the statiscal significance at the 10%, 5%, and 1% level, respectively. Numbers in parenthesis are
robust standard errors.

4 9ty A (B W BAR] AEF o] AAeF 2717} (Table 6] Auhir) ¢ 27
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sheg sz,

(Table 8yolA W7l Sl w2 A ¥slE 248 WOtk (Table 22} 2
o] Ael e 7HIBE 2ol whel WAL s A WATS oF 4 lrk wakA A
sEe] e Z7HEIE REsl Bl wet dRke WS dohE Wast g,
OIFAREAE HaAel AN EIE i Aol7] fEe] Asrge] arkE vt Hu
Al BAs] SlelAe Bzl Eo] we 2l whe 248 hof Hjol7} MAIsh=A
2 AWRE Aol Fasith ol 93 BAMUES 78] M B A% 3
Ao w sl glolA wmateR Aord Wit ARe EAdeR
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(Table 8) First Stage Estimates: Results of Change in Production before and after Pilot
Program by Insurance Purchase Rate (Apple, Pear, and Persimmon)

(1) (@) (©) (4)
post XJ;eﬁmem 1251579 243.254,0%*
) (83,106.3) (81,431.7)
(pilot program)
X
post (:;en?tmem 129,466.8 025 062.2%*
(project) (74,663.6) (73,312.6)
Year effect Yes Yes Yes Yes
Crop effect Yes Yes Yes Yes
Time varying controls Yes Yes Yes Yes
Linear time trend Yes Yes
R’ 0.671 0.785 0.670 0.779
N 363 363 363 363

Note: *, ** *** indicate the statiscal significance at the 10%, 5%, and 1% level, respectively. Numbers in parenthesis are
robust standard errors.
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(Table 9) First Stage Estimates: Results of Change in Production before and after Pilot
Program by Insurance Purchase Rate (Excluding Apple, Pear, and Persimmon)

(1) @) (3) (4)
post X(Igen"’;‘mem 156,020,1%* 70.716.9%
) (61,373.6) (32,372.8)
(pilot program)
X
post (ttgen";”me”t 812807 419496
(oroject) (50,719.3) (26,072.5)
Year effect Yes Yes Yes Yes
Crop effect Yes Yes Yes Yes
Time varying controls Yes Yes Yes Yes
Linear time trend Yes Yes
R* 0.445 0.668 0.409 0.663
N 363 363 363 363

Note: *, ** *** indicate the statiscal significance at the 10%, 5%, and 1% level, respectively. Numbers in parenthesis are
robust standard errors.
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H)XE Aoleka |4 4 gl

7R A o] AAERFS] AARFAL]
B4 A AARES T S
wheh B oA AEe] AAkEE
sle] ARWATFANNHT WS F7PA7)E WEO 2 o] YFPA
A M= WA AT 5 Qlek. Tejt o] Aakee] F7ksHA ek %
BAPgAe] AEAMAL S - B WAl o8 steke 4 gtk of
o AHAQ FaEE vX7] o], AA] Z2AAA AEHe] I

ol 93} 7HA Walh of B WABHEAE Pobri S Ul AU Aol

-~

159



160

AL 71 209 BAE BASE) 9IS A ()M B AR el o8 A
BBk FAAE o83t 2 H2ASFAUE BEFGCh ol PUEL ol
QLR ET

2 AARpe] WSl 9T uA & Yl AAE FobA] mTEAR
[}

A wokth, 193 A, AEAT, A7)t} Weks BAMs, APATEAE T
s}t

FHAE SR vle} 2ol BAHOR 5% FSFH 2o AI} WX

1
o
o ek ole LdHHE ] AL 714 7o) whElEAE HojFal o, WA

A Ho] o] 2ANE A=lsrlol ojzgo] Atk o @olAE NARHRGE ol
sto] A8 mokth W IAR 5% folhZold BAHOR &
o) FElh WASA ofd] YAy BAL SlAEAE gl o (e nAENE
TEslA) @ oA HASRNe o4t Aol A ()9

UERAARE o 3] Wy 2AI7E sia=A] ekt vpAefe R mqtHaeE o]8-5to]

>
H1
iy
flo
i)
&
N
N

(Table 10) Second Stage Estimates: Price Effect

(1) ) (3) (4)
OLS FE IV Pooling IV FE
Quantity -0.000113** —0.000657** -0.00109* —0.00234***
(1,000ton) (0.0000475) (0.0000284) (0.000609) (0.000806)
Year effect Yes Yes Yes Yes
Crop effect Yes Yes Yes Yes
Time varying controls Yes Yes Yes Yes
Linear time trend Yes Yes Yes Yes
R 0.490 0591 0.222 0.1099
N 750 750 750 750

Note: *, ** ** indicate the statiscal significance at the 10%, 5%, and 1% level, respectively. Numbers in parenthesis are
robust standard errors,
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(Table 11) Second Stage Estimates: Price Effect

(1) (@) 3)
IV FE Apple, Pear, Perssimon Excluding 3 crops

Quantity —0.00234*** —0.00313*** -0.00144

(1,000ton) (0.000806) (0.000571) (0.000995)
Year effect Yes Yes Yes
Crop effect Yes Yes Yes
Time varying controls Yes Yes Yes
Linear time trend Yes Yes Yes

R 0.1099 0.1406 0.1694

N 750 348 651

Note: *, * ** indicate the statiscal significance at the 10%, 5%, and 1% level, respectively. Numbers in
parenthesis are robust standard errors,
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10,000% S71etH 7HAR| = oF 3.1% % stetels avprt vepdt) ol B3l
IS FHAE okl dolA BAZIIES] Aol7t RS RSt g F3
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& WASAE AE AR ARG FEAN A e 2un AR o] ZHEA]
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3. BU4 ¥

1z

7t LHMA EZ(endogeneity test)

ETNSE ol 85 HAlel] qlolA] Fa HAE Fo shibs B WK BAVE B

AHOR fol e S Kl ypelct, ok JIY Fue Sk
Rob SW AR 74E Alole] Aol EARTH: e 8% 4 o ek

WG A7 AN =S ol 8Rttke 7S ARl WA ‘ﬂ Fehe Aol
o, oA WA S AR AF7HE(null hypothesis)2 W50 2822 F0]
Aeks 7Hgoltt, fhef SAM oz gt oA AR HES 714e o= A =d
AR Wl Aol SR AL T 4= Qlok dbd o s YA dde HsiMe
ERl HIAE(Durbin test)@} 3120 B AE(Wu-Hausman test)& ©]-83th, 2t
zto] A7 A3 ol QAL 5% SOzl BAHOR folsitie b gk

=S HIAES] Ao 10% ool SAMLR [Fosiths 2ot
51 el o] 5 HAES Fald ATALE 4 % 9 Heln A v
ol oiA WAd 2APE EARE & o AT b YA dde EEl 2 2

THa=
AolM ARG et o] g-2] Aol FEEITAL Wk = QL& Aot

24 2 YA AAEe AF7HELE Ho: Variables are exogenous®|th Durbin—Wu—Hausman A7 23}
L &y} Zth Durbin (score) chi2(1)=3.93777 (p=0.0472), Wu—Hausman F(1,702)=3.70521
(p=0.0546)

25 Uubro g wARE o] 83 Alof= WAHR =ot Etia=0] =5 H|WEl= 14 (overidentifying
restrictions) 4SRN, B B0 YRIHeet T =7k AX|Sh=(just identified) A
golola olife]l EAS AlgslA] ottt
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(Table 12) Robustness Check 1—Change in Quantity over Time

(1)
26,501.4
3~4 years before s
31,694.6
1~2 years before 23 000)
Implementation 58,276.1**
" (23,233.5)
1~2 vyears after 78,948.0*
’ (40,598.5)
130,991.0**
3~4 years after 08108
156,722.2**
5~6 years after et
R 0,683
N 791

Note: *, ** *** indicate the statiscal significance at the 10%, 5%, and 1% level, respectively. Numbers in parenthesis are
robust standard errors,
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(Table 13) Robustness Check 2—Placebo Test

(1) () ©)] (4)
° ietraerszgire 323180 442440
(26,180.9) (26.973.3)
(ton)
post X(It(r)em?tment 74.840.0%
(oroject) (35,462.5)
1oxyizflmbeer:fre 16.476.4 20,0826
(19,739.5) (28,254.5)
(ton)
postX(Il(r)en?tmem 77.609.4%
: (34,703.4)
(project)
Year effect Yes Yes Yes Yes
Crop effect Yes Yes Yes Yes
Time varying controls Yes Yes Yes Yes
Linear time trend Yes Yes Yes Yes
R* 0.477 0.675 0.483 0.603
N 503 791 503 791

KRk

Note:

robust standard errors,
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indicate the statiscal significance at the 10%, 5%, and

1% level, respectively.
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{Appendix Table 1) The Per Capita Consumption of Each Crop per Year

(unit: kg)

Apple Pear Grape Peach | Persimmon |Tangerine| Garlic Onion Chili
2000 104 6.7 10.3 3.6 48 11.9 7.2 14.8 2.5
2001 8.4 8.6 9.7 35 4.1 13.5 6.4 16.6 2.3
2002 9.0 7.8 9.0 4.0 4.1 133 58 153 2.2
2003 7.5 6.3 8.1 4.0 34 13.0 6.5 13.2 2.4
2004 7.4 9.0 7.9 4.2 4.0 12.0 6.4 15.9 2.1
2005 7.5 8.6 8.2 4.6 48 13.1 6.2 17.0 2.2
2006 8.3 85 7.1 4.0 4.2 12.7 5.7 15.0 1.7
2007 8.9 9.2 7.3 3.8 4.2 16.0 6.1 20.1 2.2
2008 9.6 9.2 6.9 3.9 4.3 13.0 6.5 17.0 1.7
2009 9.9 8.0 7.4 4.1 3.8 154 58 22.1 1.7
2010 9.3 58 6.9 2.8 3.6 12.5 6.8 28.6 2.6
2011 7.6 55 6.3 3.7 3.3 13.6 7.6 333 3.7
2012 7.8 3.2 6.7 - - 13.9 7.9 245 3.8

Source: Ministry of Agriculture, Food and Rural Affairs, AGRICULTURE, FOOD AND RURAL AFFAIRS Main Statistics, 2014
(http: //lib.mafra.go.kr, accessed: 2014. 5. 9); Korea Rural Economic Institute, Outlook on Agriculiure, each year
(http: //aglook krei.re.kr/jsp/pc/front/prospect/eventDatalist jsp, accessed: 2014, 5. 9).





