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Abstract One of the policies of the Ministry of Agriculture, Forestry and Livestock Food and Livestock aims to export
$10 billion worth of products. Although itwas not easy to achieve the export goal of $ 6.5 billion in 2016, thepolicy
should be pursued continuously. Accordingly, afacility modernization project and high-tech greenhouse project are being
implemented to facilitate exports. Moreover, itis possible to consider substitution of imports in the policy shift. Imports
of temperate and tropical fresh fruits totaled1.2 trillion won in 2016. Accordingly, identification ofalternatives to
tropical and temperate fresh fruit imports will enable farm income to increase and the fresh fruit industry togrow. The
major obstacle totropical fruit production in Korea is high heating costs. However, Jeju Island apple mango farmers
found that using non-taxable kerosene and hot water from power plantscould reduce heating costs by
42.5%.Indeed,using hot wastewater can reduce heating costs by more than 40%. To improve competition with imported
fruits, farmers can change their heating systems using financial supportplans (e.g., 20% government subsidies, 20%
loans, 30% subsidies from local governments). The income effect and import substitution effect of fruit tree farmers
should be carefully analyzed in the future and the study will be closed to discuss the policy direction.

Keywords : Energy consumption in agriculture, Government policy, Hot waste water from power plant, Import
substitution, Tropical and temperate fresh fruit
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Table 1. Imports of Tropical and Temperate Fresh Fruits

Unit: Million KWN, %
2000 2010 2016 Share
Banana 84,746 243,070 380,471 43.6
Pineapple 12,400 51,749 83,221 9.5
Tropical Mango 1,469 7,135 53,475 6.1
Dragon fruit 210 17,305 15,052 1.7
Subtotal 98,824 319,259| 532,219 4.5
Orange 71,067 149,014| 258,089 29.6
Grape -l 95,534 168,549 19.3
Cherry 1,425 39,454 145,604 16.7
Temperate Kiwi 9,747 66,612 70,328 8.1
Lemon - 9,067 43,228 5.0
Grapeftuit 1,753 10,857 34,894 4.0
Subtotal 83,992 370,538 720,690 57.5
total 182,816 689,797 1,252,910 100.0

Source: Global Trade Atlas (www.gtis.com/gta).
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Table 2, Shares of Import Amounts in the Top 10
Imported Countries of Fresh Fruits in 2016

Unit: %
Fresh Frui
2016 resh Fruit :
Rank Temperate Tropical
Country | Share| Country Share | Country | Share
1 USA 36.8 USA 61.4 | Philippines | 74.0
2 Philippines | 31.5 Chile 222 | Thailand | 6.4
3 Chile 12.7 |New Zealand| 8.5 Ecuado 4.5
4 |New Zealand| 5.2 Peru 32 USA 3.6
5 P 30 | Republic of | o | Guatemala | 3.1
e " | South Africa ’ uate )
6 Thailand 2.7 Australia 1.0 Peru 2.8
7 Ecuador 1.9 Israel 0.5 |Costa Rica| 1.4
8 Guatemala 1.3 Spain 0.4 Mexico 1.1
g | Republic of |} 311 yikico | 02 | Viemam | 08
South Africa| X ' '
. New
10 Australia 0.6 Turkey 0.1 Zealand 0.8
A - 97.2 - 99.7 - 98.6
Source: Ji and Yu (2017).
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Table 3. Import Volume and Unit Price of Tropical and
Temperate Fresh Fruits
Unit: ton, KWN/kg

2000 2010 2016 | Sharc
Banana | 184212 | 337907 | 3easoo |
(947) 1280 | (1,998) :
. , 21,790 | 60,565 77,375
Tropical | Pineapple (844) (1.681) 2,078) 8.2
1,351 11,346
Mango 421 (8.964) (10.406) 229
99017 | 110,055 | 154,944
Orange | ory | (945 | 355 | >°
; 34,963 48,730
Grape ; @040y | @177 | 7
194 3,800 13,820
Temperate | Cherry ) ) (14.927) 30.6
- 5208 28,515 30,735
Kiwi sy | ossy | gamy | 1Y
- 5,631 15,823
L ’ ’ 18.
emon | 663) | 2s05) | @32y | B8
Total 312,766 | 598135 | 746306 | 5.6

Source: Global Trade Atlas (www.gtis.com/gta).
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Table 4, Changes in Profits with Diesel Heating and Hot
Waste Water
Unit: kg/10a, KWN/kg, thousand KWN

Quantity Unit Price Profits

Diesel 1,539 26,661 41,031

Hot Waste 1,616 29,327 47393
Water

Change (%) 5.0 10.0 152

Source: Jeju-do Agricultural Research Service (2017.7).
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Table 5, Comparison of Production Costs Using Diesel or Hot Waste Water for Heating

Unit: KWN/10a

Heating Costs w/ Heating Costs w/

Ttems Dicgscl * Hot Was%c Water (B) (B-AYA
Orchard Composition 210,000 210,000 0.0
Inorganic Fertilizer 150,323 67,857 -54.9
Organic Fertilizer 317,760 271,429 -14.6
5 Agricultural Pesticides 406,076 633,929 56.1
_g; E, Water, Light and Heat 6,653,161 3,839,286 -42.3
g g Other Material Costs 558,368 660,715 18.3
~ o% % | Agricultural Gadgets 27,473 27,473 0.0
é_ a Redemption Costs for Agricultural Appliance 1,958,558 2,049,851 4.7
(i 2 Redemption Costs for Agricultural Facilities 1,712,709 2,502,232 46.1
g|” Repair 305,336 339,286 1.1
2 Total 12,299,764 10,602,058 -13.8
& Rent 453,761 453,761 0.0
Wage Costs 145,039 145,039 0.0
Total 12,898,564 11,200,858 -13.2
Self Labor Costs 4,627,956 5,221,572 12.8
Working Capital Costs 183,749 193,426 53
Fixed Capita Costs 301,723 435,715 44.4
Land Capital Costs 103,750 103,750 0.0
Total 18,115,742 17,155,321 -5.3
Income 22,915 30,238 32.0

Source: Jeju-do Agricultural Research Service (2017.7).
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Table 6. Effective Temperature for Growth and Minimum
Marginal Temperature of Subtropical Fruit Trees

Effective Min, Temp. (Cold Damage|
Items Temp. for Notes
for Growth Temp.
Growth
Apple mango L
o . . 1
(Irwin mango), | 20-30C 6C | Below 4C C‘}ll;zf’]:"’"
Banana ¢
Passion fruit,

Star ﬁu]tsf B . o | Cultivation
Dragon fruit, | 20-30T 4T Below 0T Min. heatin
Lychee, Dragon ' e

herbs

Avocado, . o . | Cultivation

Pomegranate, 15-28C 2T Below -4TC .

. non heating

Fig, Loquat
Olive, Pineapple Gr:;:;fusl:

guava, 15-28C 0-2C | Below 6T f il
Muscadine grape heati;g
Source: RDA (2015).
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