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Abstract The purpose of this study is to identify the factors that led greenhouse grape farms to delay their heating
periods after the coming into force of the Korea-Chile Free Trade Agreement (FTA). Panel data on the cropping
(system) changes from 2004 through 2016 were used for the analysis. According to the panel logistic model,the
estimated coefficient of the cultivation area was 0.0002, which was statistically significant at the 10% significance
level, the estimated coefficient of grape imports was 1.4258, which was statistically significant at the 1% significance
level, and the estimated coefficient of the regional dummy was 0.808, which was statistically significant at the 5%
significance level. The results indicated that the use of wider cultivation areas, increase in grape imports, and colder
climate(in the mid-northern part of Korea) increasedthe likelihood of delayed heating. The Korean government is
offering direct payment programs and business closure support tothe greenhouse grape farmers. While these actions
can relieve the damage caused by the increase in grape imports, they will not provide theultimate solution. Various
support measures are needed, such as renewing the varicties to meet the changing demand of grape consumers,
providing agricultural materials to reduce the heating expenses, and modernizing greenhouse facilities to improve the
energy efficiency and reduce the costs.
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A 7ReA7] el ek AFE st 2000 961 1115 86.2
- — - — - 2001 1054 1,225 86.0
T ey o] Y ¥ £ Aol ddd A 2002 1223 1,433 85.0

o= [5] Qe Ems} T AHERS FAoE 5 2003 1412 1,641 86.0
_ o o L B 2004 1516 1,781 85.1
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= - - — 2006 1570 1,842 85.2
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oo o 2009 1785 2,239 79.7
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o] & W3 nx= gol 3 e Zayx] o 2016 2024 2,240 90.4

o A% wWistel VA= asld] oz 7= FAEA 8 3% Source: National Statistical Office, Agriculture Census (http://kosis.kr).
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Table 2. Imports of fresh grapes (unit : ton)
Year Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sept. Oct. Nov. Dec. total
2000 195 368 1,604 1,709 2,346 1,165 202 32 31 34 123 110 7,921
2001 117 53 747 2,619 1,876 934 64 12 4 59 105 66 6,656
2002 1 585 1,253 2,455 1,154 282 1 54 86 72 164 458 6,565
2003 333 1,098 1,528 3,167 2,812 720 49 58 24 442 814 288 11,332
2004 383 662 1,475 3,381 2,411 262 46 65 101 275 495 414 9,970
2005 235 705 2,316 5,957 1,943 146 87 42 242 492 516 671 13,353
2006 489 1,270 2,155 6,511 4,027 907 42 178 394 334 482 502 17,291
2007 509 2,765 6,017 8,750 4,750 692 337 275 493 1,293 1,569 351 27,802
2008 263 1,983 5,141 13,855 7,215 984 292 570 918 205 443 613 32,483
2009 544 2,059 4,502 15,013 2,977 974 198 329 468 590 534 249 28,437
2010 | 243 1,678 | 7251 | 15,165 | 5,039 | 1,551 94 393 810 | 1,059 | 1215 | 466 | 34,963
2011 344 3,280 9,775 16,600 9,013 281 88 469 835 1,658 2,208 638 45,189
2012 839 4,397 11,819 21,045 9,025 87 267 497 1,129 2,467 1,825 794 54,192
2013 2,216 5,240 11,770 | 21,490 7,205 1,923 331 528 1,138 1,834 2,995 2,073 58,743
2014 | 3,009 | 4704 | 11,073 | 28,540 | 2260 | 685 586 828 930 | 2041 | 2855 | 1,549 | 59.260
2015 3,766 5,312 14,254 | 29,340 3,151 388 351 779 1,030 1,618 3,149 3,053 66,193
2016 2,443 3,529 7,606 22,980 1,087 282 348 936 898 2,489 4,664 1,468 48,730

% Source: Korea agro-Fisheries & Food Trade Corporation
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Table 3. Imported grapes wholesale price

(unit: Won/kg)

Year Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sept. Oct. Nov. Dec.
2005 3,638 3,577 4,161 4,525

2006 4,760 4,623 4,328 3,999 3,246 3,880 4,111 4,302 4,292
2007 5,253 5,399 3,098 3,263 3,626 3,906 4,429 4,375 4,593
2008 5,852 6,057 4,192 3,425 3,385 3,507 3,525 3,525

2009 3,708 3,782 3,601 3,570 3,365 5,588 5,729
2010 6,310 6,391 5,788 5,084 4,644 4,152 3,980 3,792 5,119 5,370
2011 6,783 6,985 5,408 4,558 4,329 4,428 4,508 6,025 5,994
2012 6,218 6,640 6,480 5,317 4,809 5,580 5,978
2013 5,285 5214 4,583 4,383 4,859 4,340 5,000 5,000
2014 4,907 4,900 4,736 4,599 4,386 4,400 4,475 4,426
2015 4,342 4,220 4,050 3,765 3,867 3,896 4,108
2016 3,570 3,502 4,130 4,674 4,395 3,744 4,290
Avg. 5,328 5,393 4,679 4,201 4,075 4,133 4,037 3,746 4,429 5,097 4,978

% Source: Korea agro-Fisheries & Food Trade Corporation
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Table 4. Domestic grape wholesale prices
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(unit: Won/kg)

Year Jan. Feb. Mar. Apr. May Jul. Aug. Sept. Oct. Nov. Dec.
2005 6,600 36,893 20,375 13,002 9,263 7,658 5,721 5,861 6,531
2006 6,862 12,327 10,827 8,240 8,422 5,944 6,129
2007 3,552 12,019 10,164 6,499 6,326 6,418 6,651
2008 12,997 9,917 6,870 6,169 6,496

2009 17,170 11,141 8,990 5,870 5,828 5,346 .
2010 14,228 11,870 9,926 6,595 6,086 7,569
2011 13,748 12,051 7,059 7,617 8,326

2012 9,791 7,931 7,918 8,094 7,255

2013 11,137 8,463 6,919 7,053 7,520

2014 8,146 6,236 5,858 5,558 5,633

2015 8,602 7,162 5,685 5473 5,459

2016 8,301 6,659 6,010 6,567 7,786 .
Avg. 5,671 36,893 18,773 11,286 9,128 7,043 6,618 6,511 6,720

% Source: Korea agro-Fisheries & Food Trade Corporation
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Table 5. Basic Statistics of investigated greenhouse grape

Frequency Percentage
ftems (houschold) %)
less than 40 ages 13 7.7
40 ~ 49 62 36.7
Age 50 ~ 59 55 32.5
60 ~ 69 36 21.3
more than 70 ages 3 1.8
less than 10 years 13 7.7
R 10 ~ 20 23 13.6
Farming 20 ~ 30 59 349
Career
30 ~ 40 43 25.4
more than 40 years 31 18.4
Total 169 100.0
AAEE FRF7R] Al E¥E S 278%E
14 wston), teew A 231%2 T WA Wk
t(Table 6).

Table 6. Distribution of greenhouse grape farms by region

. Frequenc Percentage

Region (houqsehok}il) (%) ¢
Gyeongsan 13 7.7
Geumsan 5 3.0
Gimcheon 39 23.1
Nonsan 8 4.7
Daejeon 8 4.7
Miryang 9 53
Yeongdong 19 11.2
Yeongcheon 16 9.5
Okcheon 47 27.8
Wanju 5 3.0
total 169 100.0
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Table 7. Annual changes in cultivation area of greenhouse

Table 8. Estimated factors in cropping type changes

grapes of greenhouse grapes
Cultivati Proportion of cultivation areas with varied Logistic analysis Random effect analysis
uitivation heating periods (%) Items . Standard . Standard
Year area " Coefficient Coefficient
Without error error
(ha) Dec. Jan. Feb. Mar. . ==
heating Constant -30.372 7.2095 -30.2167 7.2154
2004 32.1 24.5 36.8 224 6.1 10.1 Age -0.0041 0.0289 0.0013 0.0331
2005 31.8 23.9 37.5 22.6 6.2 9.8 Farming
2006 31.1 24.5 37.8 21.1 6.5 10.0 career 0.0161 0.0228 0.0174 00265
2007 31.0 24.1 38.0 21.2 6.6 10.1 Cultivation 0.0002° 0.0001 0.0002" 0.0001
2008 30.5 24.3 37.7 21.8 6.6 9.5 area
2009 29.8 24.5 38.1 22.3 53 9.8 ImporFed 14637 04174 1.4258"" 0.4202
2010 28.9 23.6 38.8 21.8 6.8 9.0 quantity
2011 28.5 21.7 37.7 23.8 6.3 10.5 Reglonl) 0.7613" 0.3240 0.8080"" 0.3778
2012 274 21.6 37.8 25.0 5.0 10.7 dummy
2013 26.9 214 | 377 | 261 | 49 9.9 LR test for 0 ;: 20.35"
2014 26.6 21.0 379 27.1 42 9.7 1) Region dummy: “Gyeongsan, Yeongcheon, Miryang”=1,
2015 25.8 21.2 344 283 3.6 12.5 Others=0
2016 25.2 17.7 | 399 | 243 | 44 13.7 " p<001 Tp<005 “p<ol
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