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Directions for Linkages between Policy Measures and the OECD Agricultural Environ-

mental Indicators

Chang-Gil Kim" and Tae-Young Kim (Korea Rural Economic Institute)

ABSTRACT: Agricultural environmental indicators (AEIs) are useful tool for evaluating environmental
performance induced by agri-environmental policy measures. General and specific criteria have been set to

assess the linkages between policy measures and environmental states.

In addition, a number of specific

AEIs such as nutrient balance indicators and fanm management indicators have been posit to review
environmental performance associated with agri-environmental policy measures. The proposed environmental
subjects encompass soil quality, qualities of underground and surface water, water resource preservation,
species and genetic diversity, diversity for wildlife habitats, and agricultural landscapes. The developed AEIs
may contribute to establishment or adjustment of environmental targets and ex-ante or ex-post evaluation for
environmental performance associated with policy measures. In addition, the AEIs may be useful to consider
introduction of new agri-environmental measures and enhance policy efficiency by assessing environmental
performance, considering specific locality, and harmonizing support measures.

Key Words: agricultural environmental indicators, core indictor, regional indicator, contextual indicator, driving
force-state-response, scoring system, nutrient balance
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Fig. 1. Classification of indicators based on amount and
intensity of agri-environmental information
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Table 1. Complete list of OECD Agri-environmental Indicators

Theme Indicator Title Indicator Definition
. . 1. Area and share of agricultural land affected by water erosion
Soil Erosion - : i
Soil 2. Area and share of agricultural land affected by wind erosion
Soil Organic . . . .
Carbon 3. Soil organic carbon in agricultural land
Water use 4. Quantity and share of agricultural water use in total national water utilization
u
5. Area and share of the irrigated land in total agricultural land area
6. Nitrate concentrations in surface water bodies and groundwater in excess of national water
threshold values
Water 7. Phosphorus concentrations in surface water bodies in excess of national water threshold
Water Quality Valu.es. in representa.tive agricultural areas . :
8. Pesticide concentrations in surface waters and groundwater in excess of national water
threshold values in representative agricultural areas
9. Share of nitrate and phosphate contamination derived from agriculture in surface waters,
groundwater and coastal waters )
Ammonia 10. Quantity and share of agricultural ammonia emissions in national total ammonia emissions
Air and Methyl 11. Quantity of methyl bromide use in terms of tonnes of ozone depleting substance
Climate Bromide equivalents
Change Greenhouse | 12. Quantity and share of agricultural greenhouse gas emissions in national total greenhouse
Gases gas emissions
Genetic . L . .
Resource 13. Number and share of national native livestock breeds that are considered to be at risk
S of extinction
Diversity
Bio-diversity g 14. Area and share of agricultural semi-natural habitat and uncultivated habitats in total
(%)Sgis::g‘ agricultural land area
Diversity 15. Share of crop range typ and their distribution in the total harvested arable and permanent
crop area
Nutrient 16. Number and share of farms with soil testing/nutrient budgeting in a nutrient management
Management plan
Pest 17. Area and share of total agricultural land area not treated with chemical pesticides
Management 18. Area and share of t}}e.different agri@ltural land use types on which quantitative tools are
used to reduce pesticide use and risks
Soil 19. Number and share of days in a year that the soil on agricultural land is covered with
Farm Ol appropriate protective cover
Management - - -
Management 20. Number and share of the total farms under soil conservation practices
Water . T . . e .
Management 21. Quantity and share of irrigation water applied under different irrigation practices
1511 odiversity 22. Number and share of the total farms under biodiversity management plans
anagement
Whole Farm .
M 23. Number and share of the total farms under environmental farm management plans
anagement .
24. Gross balance of the quantity of nitrogen inputs into and outputs from farming per
. hectare of agricultural land
Nutrients : - - :
25. Gross balance of the quantity of phosphate inputs into and outputs from farming per
hectare of agricultural land
26. Quantity of pesticide use in terms of active ingredients
] Pesticides 27. Index of risk of damage to terrestrial and aquatic environments, and human health, from
Agricultural pesticide toxicity and exposure
Inputs Energy 28. Quantity and share of agricultural energy use in national total energy utilization
29. Net conversion of agricultural land area with other land use areas
30. Area and share of total agricultural land in total national land area
Land 31. Area and share of the main agricultural land use types in total agricultural land

32. Area and share of land under organic farming in total agricultural land
33. Area and share of land under transgenic crops in total agricultural land

Source: Summarized from the Draft Version of Comprehensive AEIs Report (OECD, 2004).
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Fig. 4. The DSR framework to address agri-environmental linkages and sustainable agriculture.
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Table 2. Comparison of nitrogen balance between Korea
and the Netherlands

1985 | 1990 | 1995 | 2000 | 2002

Korea 180.6 | 2415 | 2583 | 2542 | 237.6
Netherlands | 312.6 | 2522 | 280.7 | 2172 | 172.6
Difference | -132.0 | -10.7 | 224 | 37.0 65.0

Source: OECD. Environmental Indicators for Agriculture. to
be published in 2005; 7784 9] 790 (2004).
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Fig. 5. Comparison of annual nitrogen balance between Korea and the Netherlands.

Table 3. Overview of nutrients balance state of cultivated land (2003)

Nitrogen | Phosphorous | Potassium | Total/Avg.
Nutrient requirement for crop (A) 245,374 117,170 153,378 515,922
Supply of Chemical fertilizer (B) 342,454 132,229 156,981 631,664
Amount of Livestock Manure production (C) (ton) 235,359 156,139 151,815 543,313
Amount of Livestock Manure utilization (D) 125,211 131,469 127,828 384,508
Total amount of Nutrient (B+D) 467,665 263,698 284,809 1,016,172
Nutrient surplus (B+D-A) 222,291 146,528 131,432 500,250
Nutrient requirement for crop per acreage 12.8 6.1 8.0 26.8
Amount of Chem-fertil. use per acreage (ke/10) 17.8 6.9 8.2 32.9
Total amount of Nutrient per acreage 243 13.7 14.8 52.9
Nutrient surplus per acreage 116 7.6 6.8 26.0
Sufficiency rate of Chem-fertil. (B/A) ) 139.6 1129 102.3 1224
Rate of Nutrient surplus ((B+D)/A) 190.6 225.1 185.7 197.0

Note: Chem-fertil represents chemical fertilizer.
Source: 734, 41434, 71919 (2005), p.120.
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Fig. 6. Projection for annual nutrient balance state over time (2003 ~2014)

Table 4. Projection of nutrient balance state with scenario (2003 ~2014)

Unit: %
Classification year Nitrogen Phosphorous Potassium Average
2003 190.6 225.1 185.7 197.0
2005 189.9 224.5 184.8 196.3
Scenario 1 2007 191.5 228.1 186.9 198.5
2010 194.7 235.2 191.0 202.8
2014 204.1 256.7 206.7 2169
2003 190.6 225.1 185.7 197.0
2005 1799 216.4 1774 187.4
Scenario 2 2007 171.4 212.0 172.3 180.9
2010 159.6 207.0 165.5 1721
2014 149.0 212.6 166.8 168.8
2003 190.6 2251 185.7 197.0
2005 172.3 210.3 1719 180.8
Scenario 3 2007 156.3 199.8 161.3 167.7
2010 133.2 185.9 146.3 149.1
2014 107.6 179.5 136.9 132.8

Source: 7734, 2143, 7819 (2005), p.138.
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