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Abstract

The subject of externality of agricultural water supply has been discussed in the OECD AC (
Organization for Economic Cooperation and Development Agriculture Committee) while
argued between monsoon Asian developing countries and the agricultural product export
nations (Australia, EU, etc). It argued that a ‘positive’ approach to multifunctionality views
agriculture as an economic activity with multiple, interconnected outputs or effects, and a
‘normative’ approach interprets multifunctionality in terms of the multiple roles assigned to
agriculture. and the agricultural product export nations insisted ‘negative’ approach to
externality of agricultural water supply like causing water pollution. So, in this study, define the
exteralities (positive, negative and economic, environmental) in terms of the agricultural water
supply and calculate benefit and cost each the externalities by cost estimation. As results, BC is
calculated to 1.28 which means that it is more economical to agricultural water supply and
shows that although the negative exernalities comes out while supply the agricultural water, it
still more valuable to supply the agricultural water.
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Table 1. Classification of Externality by Agricultural Water Supply

Classification Direct effect Indirect effect Externality
Productivity improvement Food security
Greenhouse absorption (C02)™
Groundwater replenishment Municipal - Industrial water supply ECE®
Positive externality Rlver-stream‘pasc_a flow
Water purification
Biodiversity -
Climate moderation - EE
Drought moderation -
Water contamination - ECE
Negative externality Greenhouse emission {CHa) - EE
- Energy consumption ECE

* ECE: Economic cost of externality, ** EE: Environmental externality

#** ! Classification with environmental externality
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Table 2. Descriptive Statistics

on Long-term Composting and Fertilization

; Ave. | Std. emor | Median Min. Max.-
NF* 360.2 16.5 364 251 497 72.1 5,198
1990~2009 3EF** 619.9 14.0 605 534 796 60.8 3,699

* NF: Non fertilizer, ** 3EF: 3 element fertilizer
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Benefit of productivity improvement
function (won) e

1998 3,478,462,353,878 Average 4,971,658,582,122
1999 4,402,842,518,725 Median 4,751,746,956,260
2000 7,618,833,077,940 Minimum 3,478,462,353,878
2001 5,551,429,110,000 Maximum 7,618,833,077,940 .
2002 5,712,215,043,080 Std. deviation 1,046,196,452,15/
2003 4,751,746,956,260 Std. error. 240,013,926,%43
2004 4,830,017,270,000

2005 4,473,535,255,050
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Fig. 1. Water Balance in Paddy Field
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Fig. 2. Nutrient Balance in Paddy Field
(Source: NAAS, 2008)
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Table 4. Benefit on River-stream Base Flow Supply from Agricultural Water

Year

Estimation of river-stream base flow (10°%on) 4521 . .
Sewer treatment cost (won/ton) 193.1 269.2 . 416.1
Benefit (10°won) 8,730 12,414 13,556 18,855
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Table 5. Plan of Annual Investment for Agricultural Water Quality Improvement
{unit: million won>

Year 2007 2008 2009
Total 2269 | 5876 20500 | 20628 | 397,897 | 467,600
Water quality investigation 14,125 2,200 3,200 3,500 17,800 40,825
Improvement 8,574 3,676 7,300 7,128 380,097 406,775
Sediment disposal - - 10,000 10,000 - 20,000
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Table 6. Estimation of Benefit of Climate

Purification by Agricultural Water Supply

Classification Year 1997 2001 2003 2006
Irrigation water for paddy {0.1million nf) 13,010 13,270 13,170 13,040
Consumption water (0.1million ) 5210 5,310 5,270 5,220
Domestic water rate (won/nf) 6,400 6,400 6,400 6,400
Benefit of climate purification (0.1million won) 333,440 339,840 337,280 334,080
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Table 7. Loading of CHs4 from the Paddy

Classification Year 1990 2000 2005

CH4 loading (10%on) 410.2 346.7 3248

Paddy area (ha) 1,345,280 1,149,041 1,104,811
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Table 8. Benefit and Cost of Each Externalities

Classification Externality and cost Cost (billion won) Benefit (billion. won)
Total supply cost 0&M + Capital cost 2,230 -
Opportunity cost 4,850
Productivity improvement 4,970
Groundwater replenishment 1,370
River-stream base flow 1,890
Positive (Benefit) Water purification 21
Biodiversity 610
Climate moderation 340
Greenhouse absorption (CO2) 690
Water contamination 470
Negative (Cost) Greenhouse emission (CHa) 210
Energy consumption 0.8
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