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ABSTRACT

Total Economic Value (TEV) provides a framework to estimate the economic value of water resources including
groundwater with multiple applications to natural resource economics and environmental economics. Crucial to the
application of economic analysis to natural resources are techniques to value the resources as an economic value that is
expressed in monetary terms. On the other hand, the aim of TEV estimation is to determine the economic value of water
resources including ‘use’ with production and recreation and ‘non-use’ such as existence values. TEV is used to assess the
economic value of water resources for the multiple goods, and environmental ‘services’ that are provided by a water
resource and also used to assess options for water use, for example balancing production values provided by water
resource use against the cost of resource degradation by that use. The value of TEV can be assessed over time where
pollution or unsustainable use may reduce the economic value of an environmental asset. Therefore, values are used to
assess options of resource use, sometimes leading to policies on resource conservation or allocation. In conclusion, the
application of TEV would be well adjusted over Jeju Island where groundwater resources account for more than 98%
water resources and the budget of water demand/supply shows disparity over the Island.
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Fig. 1. Schematic diagram of the Total Economic Value (TEV) method (after Marcouiller and Coggins, 1999).
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Fig. 2. Land area variation for main four classes of land use in
groundwater use during irrigation season from 2003/2004 to
2007/2008 (data from white (2011)).

Table 1. Land area for nine classes of land use for properties in the survey and groundwater uses in irrigation season from 2003/2004 to

2007/2008 (data from white (2011)).

Land use 2003/2004 2004/2005 2005/2006 2006/2007 2007/2008

Dairy 91.7 91.7 87.7 23 19.5
Apples 66.19 61.76 4134 42.53 54.03
Horticulture 14.08 21.7 21.3 36.6 57.95
Market garden 18 10.73 11.8 47.46 51.26
Fruit-other 5.45 545 7.95 5.95 5.75
Cropping 2.6 2.6 0 0 0
Pasture irrigated 10.9 6.9 6.9 8.9 11.93
Pasture-dryland 8 16 35.03 47.73 13.77
Unproductive 18.86 18.94 17.5 19.61 17.59
Total land area (ha) 235.78 235.78 229.52 231.78 231.78
Total groundwater use in irrigation season (m?) 567,051 456,264 620,551 333,436 429,346
Total irrigated area (ha) 208.92 200.84 176.99 164.44 200.42
Total groundwater use /total irrigated area (m’/ha) 2,714 2,272 3,506 2,028 2,142
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Table 2. Average revenue per hectare and average irrigation per hectare for the four main economic activities on properties where the
main economic activity takes the large majority of irrigation in irrigation season from 2003/2004 to 2007/2008 (data from white (2011))

Revenue 2003/2004 2004/2005 2005/2006 2006/2007 2007/2008
Dairy 746 610 626 230 368
Apples 2,076 1,700 1,576 1,706 1,754
Horticulture 371 396 901 2,441 4,717
Market garden 434 193 354 812 1,164
Other 5 7 9 37 2
Total revenue (NZ$000) 3,632 2,906 3,466 5,226 8,005
Total groundwater use in irrigation season (m?) 567,051 456,264 620,551 333,436 429,346
Total revenue/total irrigation from groundwater (m>/ha) 6.41 6.37 5.59 15.67 18.64
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Fig. 3. Average revenue per hectare variation for four main
economic activities during irrigation season from 2003/2004 to
2007/2008 (data from white (2011)).
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Table 3. Summary of revenue and irrigation from groundwater
over the Waimea Plains (data from white (2011))

Main economic Average revenue  Average irrigation

activity (NZ$/ha) (m*/ha)
Dairy 10,200 3,147
Apples 32,400 3,250
Horticulture 53,500 1,852
Market garden 46,000 1,855
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