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Abstract

Water is an essential resource for human survival. According to the OECD Environmental
Outlook to 2050, rapid industrialization and a global population increase by approximately
two billion will likely increase global water use by 55% in 2050. However, water depletion
has been getting worse than before and has been happening more quickly, as Earth’s water
resources are limited. The present study proposes water management measures by using the
virtual water theory which enables water consumption measurement and the confirmation
and recognition of water scarcity problems, and will support the development of counter-
measures. As a method for estimating the value of agricultural water, virtual water theory
was used to calculate the amount of agricultural water input for domestic rice and to apply
prices of agricultural water in the United States and China to Korean water prices. When
the Chinese price was applied to Korean water prices, the value of agricultural water
represented 0.3% of the Korean rice producer’s price. When the US price was applied to
Korean water prices, the value of agricultural water represented 1.6% of the domestic rice
producer’s price. The study exposes the percentage of the value of agricultural water in
agricultural product prices, as well as how this scare resource may affect future prices. In
the future, if there are water charges to effectively manage agricultural water, this study,
which uses the virtual water theory, can be used as a preliminary research.
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Materials and Methods
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Table 1. Comparison of virtual water content between countries (Unit: m?/ton).

Item Water footprint South Korea United States China

Rice Green 712 422 549
Blue 116 847 246
Gray 101 185 215

Poultry Green 2,834 2,212 2,212
Blue 206 220 209
Gray 459 387 666

Table 2. Comparison of agricultural producer price between countries (Unit: USD/ton).

Item South Korea United States China
Rice 1,634 353 492
Poultry 1,675 1,321 2,448

Results and Discussion
32| 584 714 Mg

KOTRA S|QA% FE(KOTRA, 2017)°] 2H F=-2 13t & F5=7F 5 sivpo|m =21 BH-f-5fFo] Z A
Al Bt2] 25%0] IR 11 9l 0 58Tk Mok =21 o]-& F2 O] 61% 2 -7 A X=2] 38%°] H] 5| A o]
=2 H] &S Ho|1 it} o]of gt F=to] & =50 HiokE T PR ARE RIS o] 71 2 584l Tt 7HA

57t 4202 BEH T GE] FRANGARAATA] BIA] G2A m'F 5485 7HES o 0.03)
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Table 3. Percentage of water cost in South Korea's rice producer price in case of China’s water price.

Classification China South Korea
Virtual water (m*/ton) 1,010 929
Producer price (USD/ton) 492 1,634
Agricultural water price (USD/ton) 4.71 4.33
Percentage of water cost (%) 1 0.3

0j2e| 584 712 HE

OECD2] Agricultural water pricing: United States 1 1141 o] h 2 v]=0] .9 7+ FH R 5980 714
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Table 4. Percentage of water cost in South Korea's rice producer price in case of Unites States water price.

Classification United States South Korea

Virtual water (m*/ton) 1,454 929

Producer price (USD/ton) 353 1,634

Agricultural water price (USD/ton) 40.7 26.0

Percentage of water cost (%) 11.5 1.6
Conclusion
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