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Abstract

The purpose of this article is analyzing the economic impacts of abnormal climate on fall chinese cabbage farmers and
consumers in Korea, with employing the equilibrium displacement model. Our results show that there were little difference in
gross farm income, even though there were significant yield reductions due to abnormal climate changes. However periodic
occurrences of abnormal climates caused serious damage to consumption levels which had declined by 10.6~17.1 percent with
higher prices by 15.3~24.6 percent than normal climate years since 1990.
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Table 1. Variable identifiers and data sources
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Variable Contents Unit Source
Acr;, fall chinese cabbage acreage area by year ha
Yd,, fall chinese cabbage acreage figure by year kg/10a
W, agricultural wage by year
; , fall chinese cabbage retail price by year ) o
- - index Korean Statistical
Fp, , fall chinese cabbage farm price by year . .
- — 2005=100 Information Service
;. summer chinese cabbage retail price by year
Fp;, summer chinese cabbage farm price by year
Y, per capita real income by year 1000 won
Q, fall chinese cabbage total output by year ton
QT fall chinese cabbage exports by year Korea Agro-Fisheries &
- ton
)y fall chinese cabbage imports by year Food Trade Corp.
Temp,, , the highest temperature by month in every year T )
- — - Korea Meteorological
HRain,,, , precipitation by month in every year mm L
- - Administration
Storm,,, , storm days occurred by month in every year times
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Table 2. The contribution rates by factors on fall chinese cabbage farmers' total revenue

Q Acr vd G FpP R

e of ranid 1999/2001 56 37 94 748 -105.0 864

Preiods of rapi 2003/2005 3.6 -13.5 9.8 19.7 20.4 16.7
increase in yield

2007/2009 329 17.1 15.7 93.1 97.4 64.4

] . 1997/1999 208 37 171 49.7 403 19.4

Preiods of rapid 2001/2003 224 117 -10.6 69.2 108.2 85.8
decrease in yield

2008/2010 236 8.1 -15.4 1115 104.9 81.3
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Table 3. The effects of abnormal yields on fall chinese cabbage farmers' total revenue

vd p(Yd) FP(YD) TR(Yd)

preiods of ranid 1999/2001 9.4 -13.5 -10.7 13

Fretods ol rapi 2003/2005 938 -14.1 112 13
increase in yield

2007/2009 15.7 226 -17.9 22

Preiods of ranid 1997/1999 17.1 24.6 19.5 2.4

retods ‘ot rap 2001/2003 -10.6 15.2 12.1 1.5
decrease in yield

2008/2010 -15.4 222 17.6 2.1
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Table 4. The effects of abnormal climate senarios on fall
chinese cabbage farmers' total revenue

vd h(vd) FP(YD) TR(Yd)
RCP4.5 293 02 35 41
RCP8.5 375 539 08 53

Note 1: RCP4.5 senario has a special meaning of maintaining
the current level of greenhouse-gas emissions by the
end of 21st century. As a result. temperature would be
Increasing 3.4 C with precipitation 17.3% Increasing.

Note 2: In th case of RCP8.5 senario, temperature would be
increasing 6.0°C with precipitation 20.4% increasing
by the end of 21st century.



Table 3~49] #4AMS T 49 7|15
el 2edes Thetla ik ddides
A AL 7o) SRR, E7t
FUSHAM = 2 HEe] flE AR At o
<o 7 olid==efol stEtete] A7t 24 &
o= ARe] = & Aolle ArkFe] vt 5
7HH 7+ 7ok =] wel] kel Al A5
U A HEHA oke Aotk

ofefl jFaf axn|RRe] Ze- o] g7 % WY O 4]
B2 A R 29.38%~37.54% Fol== it
o]l ABR7E AEshe 7ML Al 42.24~
53.96% A E T =A X Eel= & AR o] 27
Eol5 o= AgEnh veo] AujA] g A
o7 WA FHE S eEEd Il ¢
SHAHE F5o] A ¢-E 5 QU o] B¢ uks
A71HE BN ZI7HA] ol AR AT 5
& WETPo] o] 7| F Aol whE &njAte] wFE
Faofe ¢ Qs 27| E W eEebE %t
A AlLEE 7Fsd 8Tk itk

L Fde dAeE HAY ¢ s 2
UEIAE A 57 AuiAE vid =27
oY Sele F Hrk= AHIAIE Aol <t
AR FASh: oz frEefol & Aotk

1y

4.2

rhu

of

2 As 7R o " AT |
= WHFstAA FAlol AL} the- 5 0|47
of W 7t TS ASsH] SlohA AL
(EDM)& 7itet & 2w 223591 7] % Hs}o] w2
7heHl S Ak FARE FTHAITI(EE A7)
£ MR 7S AAERLRL AH] Aol A| m] X =
FFE Bl 3 717 o] St 7| S e}
AlutE] 2ol F8ff 7] 53k} Aam] Ao} Akt 1] 4]
= AAA dFe ASsHch

714z 72] FaEFE A]17](1999 ~20014, 2003 ~
2005, 2007 ~2009 el Tptace] whE Ak
7S 9.4~15.7%% 7|53kqi) 1eu o] A4
7R @3] 10.7~17.9%4H = A4k
24 7RSS 1.3-22% 8% Aasigich

o
e
oZ oX

O!

o Ho

o715 Aol 7hgula AL H x| Rbof| A v 2= G

1697

gl o7 |57 EAIEE A171(1997 ~1999, 2001 ~
20034, 2008 ~20109) o] Thdaso]] whE AL 7
282 10.6~17.1%F 7|58 v} qlok o] 49 57}
guzkAe] ket w7k R 1.5~2.4%
S7FeEA: webA 4715 vls] old7]S Ay
< 57 dSHolAE 2 AtolE HolX| L
Ak HEHof| AR|AkE 15.3~24.6% = B &2 7t
2L A EFol e sl ]2 AHERS 10.6~
17.1%7 5 d=xsto] o)A 7]%- 2l a7} axn|a} &
Aol FA2Q] P vIRl Aoz UEhyit:

717370 IRl vl Q= 7|5 s) Ak 2o wh
£ 45 27T A FAYR AL visEnhd
(RCP 8.5) oA} T= FAA 5235(2010~2012 3
WA EL 37.5% 4= AaE Aotk jie] 247t
2 A7t o] AFETHHRCP 4.5) =4 7HSHiS
O A5 et @A T 29.3% = e
Zlolt}. whehA] = 7HA] AR o] wh=r o s
8300 e - 7R Hl S anHlRR AR
29.3~37.5%A = 4 Ao|t}. T3t 2nxp7IAS
42.2~53.9% Z7}5t0] Au|RpEAgo] IA AT &
7} Stk Ao s AujA] s FAlofl o147
T WA FEE A aEE g W 2R
71 E5o] AA - 4= Utk o] A9 uFAI7 |
B FBA77HA] ol AL A S
Z3to] o 7|5 WAYof| whE AHfRte] HSiE Fa
ofg o e 7| T PUSAE (= s &8 A A
A Aol = tgS AR 271782 9 ] Al
2HS Ak E a7t Qo

7M. RmE o7 S WAl = EtslaL w3t
= AsEdo] 24U HAAE F7HR EUAO =M
E7PF AR E AR eEolA PR e R fAIskaL
S 7S A B ¢ =S AR
< 7Y S Aetsor & Aok #nt ofuzh
OV71%- Al Tl Ak et ofof whE
2B} 9SS 2|aslsr] ffeliAls AR Aoy
TR0l ofet A5 Aoliut W Eal wsliof At H5=
7WksfioF & Aot} T ol M S EE o= 7}
SHIS Al AR E At EEstal, vzk A
£ s, J5Aor g7t shs A%l B
Ao AghE Fieshs 7 9 AR lmgo] ¥



1698 23 - AT - AEe - B

ajofof 3 0|,

2 =22 3T 3sAARIEHARE

PI009140)°] A|e] oJ3f eyl giriich. H] 4
2lo] A=k

ozt
Ho
I

I1F9

Cho, J. H., Sakong Y., Lee J. H., 1995, Guidebook for
Using the Outlook Models for Comprehensive Indicators
in Agricultural sector, Korea Rural Economic Institute.

Cho, J. H., Sung, M. H., Sakong Y., 1994, Modeling and
Predictions for the Korean Agricultural Sector,
Korea Rural Economic Institute, R314.

Davis G. C., M. C. Espinoza, 1998, A Unified Approach
to Sensitivity Analysis in Equilibrium Displacement
Models, Am. J. Agric. Econ., 80, 868-879.

Han. S. H., Kim, B. Y., 2004, Prospects and Simulation
Model of Chinese Cabbage Under Open Market,
Rural Economy, 27(3), 35-53.

Kwon, O. S., Roh, J. S., Suh, Y., 2012, An Input-output and
CGE Analysis of the Economic Impacts of Agricultural

AR o4 - 9

Production Losses due to Abnormal Weather in
Korea, Kor. J. Agric. Econ., 53(2).

Kim, Y. J,, Kim, b. S., Song, S. H. Park, Y. K., 2006,
The Seasonal Cabbage Model, Korea Rural Economic
Institute, Working Paper, W28.

Korea Environment Institute, 2009, The Economic
Analysis on Climate Change in Korea( 1).

Lee, Y. S., Jung, H. K., Sim, S. B., 2005, A Study on
Determinants of Seasonal Supply and Price of
Produce in Korea: With Special Emphasis on Weather,
Korea Rural Economic Institute.

Ministry of Environment, 2011. The Economic Analysis
on Climate Change in Korea( II).

Moschini, G. and A. Vissa, 1992, A Linear Inverse Demand
System. J. Agric. Resour. Econ., 17, 292-302.

National Institute of Meteorological Research, 2010,
Understanding of Climate Change and Application
of Climate Change Scenarios.

Nerlove, M., 1958, The Dynamics of Supply; Estimation
of Farmer's Response to Price. Baltimore, Johns
Hopkins University.

Palatnik, R.R., R. Roson, 2009, Climate Change Assessment
and Agriculture in General Equilibrium Models:
Alternative Modeling Strategies, FEEM Working
Paper, 8.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


