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Abstract : This study aims to estimate the values of freshwater ecosystem services from demand and supply perspectives. From
demand side, unit-values of ecosystem services are derived from Environmental Valuation Information System (EVIS) and aggregated
to 5 main watersheds in Korea. The derived unit-values are based on the willingness to pay estimates per household from stated preference
methods. The nation-wide average total values of water quantity supply, water purification, and natural disaster control are estimated
as 501.2, 410.4, and 242.4 billion won/year, respectively. From supply side, we examine the direct and indirect public expenditures
(or investment) in 2013 to improve freshwater ecosystem services by the government. The total sum of government expenditures
corresponds to 8,882 billion won in 2013, where 12.9, 81.3, 0.3 and 5.3% are spent to improve provisioning, regulating, supporting
and cultural services, respectively, indicating that most efforts are concentrated in enhancing regulating services.
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Table 1. Classification of freshwater ecosystem services in Korea

Category Sub-item Contents

Fish and shellfish products including fresh-
Food water aquaculture

Other edible/dietary animals, plants, and fiber

Biological and Hydro-power
Energy SO .
production non-biological Biomass energy
sources of energy sources

Provision-

ing service  Fresh water Freshwater consumption by irrigation, drink-

ing and industrial use
Raw materials Raw materials such as fiber, lumber, etc,

Mineral

Metals, non-metals, coal, etc,
resources

Genetic Materials that are potentially useful or can
resources  be commercialized

Climate

) Micro-climate regulation
regulation

Water Pollutant purification capacity by river flow
purification  or aquatic/riparian vegetation
Regulating Regulation of Quantity control via water cycle/flow
service water flows regulation
Natural disas- Prevention and mitigation of flooding,
ter controls  droughts, forest fires
Biological  Non-native species control, enriching
control genetic resources

Providing habitat/ Support surrounding

Providing v 7
Supporting habitat ecosystems through maintaining continuity
service between habitats
(function) Biodiversity Maintaining diversity of species, populations

or communities

Eco-tourism  River-ecotourism

Recreation/ Recreational activities such as fishing,
Leisure swimming etc,

Education/  Educational and scientific usage of

tural )
cu u & Science  freshwater ecosystem
service
Aesthetic  Visual and scenic values of landscape
Religious . ) .
9 Religious experience and cultural heritages
/Cultural
. based on freshwater ecosystem
heritage

Source: Modified from Ahn et al ¥
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| Total Economic Value (TEV) |

Non-use Values
(bequest, existence)

Stated Preferences

| Contingent Valuation Method |

| | Choice Experiment |

Use Values
(direct, indirect, option, bequest)
| Market Price |
Preference -
based Revealed Preference
Approach
(Demand) | Travel Cost Method |
| Averting Behavior Method l
| Hedonic Price Method |
| Production Function Method |
Stated Preferences
| Contingent Valuation Method |
| Choice Experiment
Cost-based l Replacement Cost Method I
Approach
(Supply) I Restoration Cost Method I

Fig. 1. Total Economic Value (TEV) type and valuation methods,'®
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Table 2. Unit-values of freshwater ecosystem services
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Unit-values (won/month/household; 2010=100)

Category Services # of obs, Minimum Average Maximum
Regulation of water flow 10 270 4724 11,165
Regulating service Water purification 34 847 3,869 9,365
Natural disaster controls 8 230 2,285 8,108
Unit-values (won/year/household; 2010=100)
Supporting service Providing habitat 10 537 1,224 3,212
Cultural service Recreation/Eco-tourism 13 410 11,659 82,121

5 main watersheds in Korea and corresponding number of households inhabited

Main watersheds # of households

Han River 9,234,783
Nakdong River 5,048,407
Geum River 2,151,600
Seomjin River 430,277
Yeongsan River 865,334
Total 17,730,401

List of sub-watersheds

Han River, Anseongcheon, Western Han River, Eastern Han River

Nakdong River, Hyeongsan River, Taehwa River, Hoeya - Suyoung, Eastern Nakdong
River, South Nakdong River

Geum River, Sapgyocheon, Western Geum River, Mangyeong - Dongjin River
Seomijin River, South Seomjin River

Yeongsan River, Tamjin River, South Yeongsan River, Western Yeongsan River

*To derive comparable value estimates, the scope of selecting estimates from EVIS is limited to the ones where the same methodology (stated
preference methods) and the same measurement unit (won/month/household or won/year/household) are used; Unit values are adjusted by the

Consumer Price Index (CPI, 2010=100);

Source: Environmental Valuation Information System (EVIS)®; Statistics Korea'
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Table 3. Aggregated values of freshwater ecosystem services
by 5 main watersheds

Main watershed Minimum Average Maximum

Water quantity regulation (million won/year: 2010=100)*

Han River 14,930 261,056 616,919
Nakdong River 8,162 142,712 337,253
Geum River 3,479 60,823 143,735
Seomjin River 696 12,163 28,744
Yeongsan River 1,399 24,462 57,808
Total 28,666 501,216 1,184,459
Water purification (million won/year: 2010=100)*
Han River 46,776 213,794 517,493
Nakdong River 25,571 116,875 282,899
Geum River 10,898 49,812 120,570
Seomjin River 2,179 9,961 24112
Yeongsan River 4,383 20,033 48,491
Total 89,808 410,475 993,565
Natural disaster controls (million won/year: 2010=100)*
Han River 12,728 126,266 448,034
Nakdong River 6,958 69,026 244,928
Geum River 2,965 29,419 104,387
Seomjin River 593 5,883 20,875
Yeongsan River 1,193 11,832 41,983
Total 24,436 242,425 860,207
Providing habitat (million won/year: 2010=100)
Han River 4,960 11,303 29,659
Nakdong River 2,711 6,179 16,214
Geum River 1,156 2,633 6,910
Seomjin River 231 527 1,382
Yeongsan River 465 1,059 2,779
Total 9,523 21,701 56,944
Recreation/Eco-tourism (million won/year: 2010=100)
Han River 3,785 107,670 758,374
Nakdong River 2,069 58,860 414,583
Geum River 882 25,086 176,693
Seomijin River 176 5,017 35,335
Yeongsan River 355 10,089 71,063
Total 7,268 206,722 1,456,047

* A factor 5.9 is used to convert WTP/month/household to WTP/year/
household; Conversion factor is derived from the ratio of WTP/month/
household to WTP/year/household from empirical studies contained
in EVIS,

Source: Environmental Valuation Information System (EVIS)®
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Table 4. Budget allocation and expenditures by public sectors associated with freshwater ecosystem

Budget available™  Budget executed™

Ministry Title (Sector) [tem (Program) (million won) (milion won)
4 major watershed management 859,759 821,652
Water and sewage/water quality Water and sewage and soil ground-water management 2,646,937 2,412,779
MOE Water quality conservation and management 940,460 846,526
Nature Natural environment biological resources conservation 267,247 233,879
) Environmental administrative assistance 3,644 3,290
General environment ) }
Environment conservation base development 3,101 2,853
Dam building and flood control capacity growth 327,966 305,653
Water resources policy 16,452 15,986
MOLIT Water resources
Water supply and development 44 598 16,969
River management and flood forecasting 2,294,754 2,076,440
MAFRA Agricultural Expanding agricultural infrastructure 1,787,792 1,436,161
NEMA Disaster management Disaster prevention management 805,489 710,074
Total 9,998,199 8,882,263

*MOE; Ministry of Environment, MOLIT; Ministry of Land, Infrastructure and Transport, MAFRA; Ministry of Agriculture, Food and Rural Affairs,
NEMA; National Emergency Management

** The figures indicate the maximum budget allowed and actual budget spent, respectively, for each program by the Ministries

Source: Government of the Republic of Korea?"

Table 5. Public sector investment by freshwater ecosystem services category in 2013
Ecosystem services Settlement

(million won, %) (milion won, %) Ministry* Corresponding Projects (examples)
o MOE ° Water plant expansion and advanced water treatment plant installations
PFOVIS!OWHQ » Establishing a foundation for the water quality improvement
services Freshwat 1,137,784 » Dam construction and operational support
reshwater (12.81%) MOLIT  + Water resources planning and investigation
1,152,784 » Construction of regional water supply and industrial water
(12.98%)

MAFRA  « Developing multi-purpose water
Energy production 15,000 (0.17%) MAFRA « Development of energy-utilizing agricultural infrastructure
» Establishing a foundation for water quality improvement infrastructure and ma-
naging the contamination sources
* Upstream residents support program, Supporting improvement of water quality,

MOE
Water purification 3,845,588

(43.3%] Total Pollution Load Management, Environmental Facilities (4 Major River)
Regulating MAFRA  « Agricultural water quality improvement
services Regulation of 923,464 MOE  « Watershed management and 4 major watershed monitoring
7 503731 water flow (10.4%) MOLIT  « Supporting local river maintenance
(81.33%) MOE » Water and sgwage arjd water disaster recovery costs
 Natural Environment infrastructure recovery costs
Natural disaster 2,454,678 MOLIT « Flood control improvement business and flood forecast
controls (27 64%) MAFRA « Disaster prevention
« Activating disaster relief and maintenance of vulnerable area
NEMA
* Small stream Management
Supporting services Biodiversity 32,793(0.37%) MOE -« Conservation and management of natural environment

Eco-touriwm 61,972 (0.7%) MOE . Conservat!on of biological resource and ecosystem
» Conservation and management of natural environment

Cutural services Recreation/ 220,910 (2.49%) MOE  « Land purchase and riparian area management(4 major watershed)

Leisure
472,955 Education/ 13,663 MOE ° Environmental education and Environmental human resources development
(5.32%) Science (0.15%) » nformatization of water environment/water and sewage/natural environment
) 176,411 » Conservation of biological resource and ecosystem
Aesthetic (1.99%) MOE » Conservation and management of natural environment
Total 8,882,263 (100%) - -

*MOE; Ministry of Environment, MOLIT; Ministry of Land, Infrastructure and Transport, MAFRA; Ministry of Agriculture, Food and Rural Affairs,
NEMA; National Emergency Management

** Unit projects are re-classified according to the most relevant ecosystem services

Source: Government of the Republic of Korea®"
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