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An Analysis of The Relative Importance for Target Selecting
Criteria in Agricultural Environment Conservation Program

Kim, Hyeon-Woong - Sung, Jae—Hoon

Agricultural environmental policies to reduce negative externalities and expand
positive externalities became common around the world. However, literature
regarding the efficient and effective implementation of agricultural environmental
policies, such as optional direct payment, is limited. This study, thus, analyzes the
relative importance for target selecting-criteria in order to enhance the cost-effectiveness
of the Agricultural Environment Conservation Program in Korea. In this context,
we conducted survey to 15 experts who are related in agricultural environment
policies and analyzed survey results based on ANP method which can consider
correlation between selecting criteria. The results show that, in the case field,
“soil”, “water”, and “ecology” field have relative high importance than the other
fields. Also, the relative importance for ‘improving rural landscape’, ‘giving
nutrient input moderately’, and ‘conserving agricultural heritage’ activities is higher
than the other activities. Furthermore, the relative importance among fields and
activities of ANP is different from those of AHP. This result implies that it is
necessary to consider the correlation between selecting criteria in order to design
effectively. Finally, we suggest that in order to enhance the effectiveness of the
program, it would be appropriate to assign differential points according to the
importance of each activity when identifying appropriate farms.
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1. ANP(Analytic Network process) 7]

1) AHP 2 ANP JHE 2 F=

2 AFdA = i%‘i& B Z2 0 AR AA7EQ) oS F ) SHEHEIE 2
29 A3 FAEE TE3FA 5, o]E 213 ANP (Analytic Network Process) 497
NS 83T} Saaty (1996)°] A QHH ANP 7192 AHP 71¥ 3 w7k A & thr)& oAb
ds 5 U, AHPE WEY D Fel=E 333 e s 1.

HA 07 AHPx= B33 o AR Aol thsl] d&rte] 9Aas s, o8 AT
2 24 Wl AHEste] 2o dijh % =E3t= 7]WHelthLee and Kim, 2015). o2&
P= AFstd §H 2dE Bz dE7ke] =214 <34 (Consistency Index, C)< A
o724 Ao thet A HAE FRE 5 THChae et al., 2021). THYF AHPE o AFEA
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Fig. 1. Network structure of ANP.
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Fig. 2. Structure and block of supermatrix.
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ANP 4 913 viA g dAl= 259 7HsE28 48 3323 d(limited supermatrix) =
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Table 1. Cluster and element for ANP analysis

Clusters Elements . Activities/
environmental assessment

Preventing soil erosion and nutrient leakage (al) Activity

Giving nutrient input moderately (a2) Activity

Soil (A) Reducing external nutrient input (a3) Activity
Existing condition of soil chemistry (a4) Environmental assessment
Existing condition of soil physics (a5) Environmental assessment

Reducing greenhouse gas (bl) Activity

Atmosphere (B) Reducing livestock odor (b2) Activity

Existing condition of greenhouse gas emission (b3) | Environmental assessment

Improving agricultural water quality (cl) Activity
Water (C) Preventing nutrient leakage to water (c2) Activity
Existing condition of water quality (c3) Environmental assessment
Reducing usage of pesticide (d1) Activity
Protecting agricultural ecosystem (d2) Activity
Ecology (D)
Existing condition of biodiversity (d3) Environmental assessment

Existing condition of disruptor biodiversity (d4) | Environmental assessment

Living environment (E) | Improving living environment (el) Activity
Landscape (F) Improving rural landscape (f1) Activity
Heritage (G) Conserving agricultural heritage (gl) Activity

Source: MAFRA, 2022, Agricultural environmental conservation program implementation guideline.
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Table 2. Weighted supermatrix

al | a2 | a3 | a4 | a5 | bl [ b2 | b3 | cl [c2 | c3 |dl |d2|d3|d4|el | fl |gl

al [0.00{0.02|0.12(0.11|0.18|0.13]0.00{0.00|0.17{0.14]0.15{0.01 |0.01 {0.09|0.10|0.00 | 0.08 | 0.00

a2 |0.15{0.00{0.17]0.13]0.1710.12|0.00 |0.160.12|0.10|0.14 | 0.01 {0.01 | 0.10|0.13|0.14 | 0.08 | 0.14

a3 [0.16]0.02|0.00(0.10|0.17|0.14 0.00|0.15]0.17 |0.14|0.12{0.01 | 0.01 {0.11]0.11|0.13 | 0.08 | 0.12

a4 |0.05{0.01{0.05]0.00{0.06|0.05{0.00|0.060.00|0.00|0.05|0.000.00|0.04 |0.00|0.00 |0.04 |0.05

a5 [0.05{0.010.05(0.03|0.00|0.00{0.00|0.05|0.00|0.04|0.00|0.000.00|0.00|0.00|0.00|0.00|0.00

bl {0.10/0.10{0.04|0.04 |0.00 |0.00|0.24 | 0.04 | 0.00 | 0.05|0.00 | 0.12 {0.12 | 0.00 | 0.00 | 0.00 | 0.00 | 0.09

b2 |{0.000.00{0.00|0.00|0.00{0.07{0.00|0.06 |0.00|0.00|0.00|0.00{0.00|0.00|0.00|0.11|0.07|0.00

b3 [0.00/0.10|0.05|0.05|0.14 {0.04|0.16{0.00 | 0.00 | 0.06 | 0.00 | 0.00 {0.00 | 0.00 | 0.10 | 0.05 | 0.03 | 0.00

cl [0.07{0.030.00(0.00|0.00|0.00|0.00|0.00|0.00{0.13]0.13{0.02|0.01{0.14|0.18|0.09 | 0.10 | 0.00

c2 [0.06{0.030.00(0.00|0.28 0.210.00{0.19|0.16 {0.00 | 0.10{0.00 | 0.01 {0.08 | 0.11 | 0.08 | 0.08 | 0.00

c3 [0.07{0.02|0.18(0.18|0.00 | 0.00 [ 0.00 | 0.00 | 0.07 {0.08 | 0.00 | 0.01 | 0.01 {0.07 | 0.00| 0.08 | 0.07 | 0.00

dl [0.080.05{0.08|0.08|0.00|0.10|0.00|0.00{0.05|0.00|0.06 |0.00|0.06|0.09|0.07|0.10 |0.12 | 0.15

d2 |0.05/0.03{0.05]0.05|0.00{0.07{0.00|0.00 |0.04|0.05|0.04 |0.030.00|0.06|0.05|0.06 | 0.06 | 0.07

d3 |0.04|0.03{0.05]0.05|0.00|0.00{0.00|0.00|0.02|0.04|0.03|0.03{0.01|0.00|0.05|0.03|0.03|0.06

d4 |0.020.01{0.00|0.00|0.00{0.00{0.00|0.15{0.02{0.02|0.00|0.02|0.01|0.01|0.00|0.02|0.00|0.00

el [0.00{0.090.00(0.00|0.00|0.00{0.32{0.080.12(0.11]0.12{0.12/0.12{0.10{0.10|0.00 | 0.13|0.17

f1 10.10/0.20{0.09{0.09 0.00|0.00|0.29 |0.07 {0.06 | 0.05| 0.06 | 0.25 | 0.25 | 0.05 | 0.00 | 0.07 | 0.00 | 0.14

gl 0.000.25{0.08|0.08 |0.00|0.08|0.00|0.00|0.00{0.00|0.00|0.37{0.37|0.06|0.00 |0.05|0.03|0.00
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Table 3. AHP and ANP results for priority

AHP* ANP
Cluster
Weight Priority Weight Priority

Soil (A) 0.3033 1 0.2889 1
Atmosphere (B) 0.0933 5 0.1093 4
Water (C) 0.2101 2 0.1622 2
Ecology (D) 0.1640 3 0.1605 3
Living environment (E) 0.1109 4 0.0855 7
Landscape (F) 0.0665 6 0.1031 5
Heritage (G) 0.0519 7 0.0904 6

Source: Author calculation
*CI (Consistency Index) measured at 0.034

off
ind
riot
o
f
>
[
ftl
I
2
_,>L
A
)
ox
N
2
o
N
N
ofy
o
Og(:‘:
ic]
off
s
riot

7

ol

7} 845 3+

! =
, 738 ZoF FEEH 7H A 1032%, B #oF ‘AYGE FY 9.93%,

857t 2 AS2 Yehy AHP 7|93 tha

Jo
£
Mo
)
off
in's
Jo
r>
fz
)
o
o
B
xX
oy
1 o
O{N

4) AHP A= ANP Aol FU b Wol 449) 37 Robel w9t BV 2A Fg W
A e Aoz Ueyt. ugul B, &7, AH 2oks e ymA Zokel FA ToEE
ANP2| £ 7549} dolgt Ao=w 3 A= %%‘%%‘E Az 1%4«1 %Oké— k4

=k A

>_\.L



494 ARG AAE

Table 4. The relative importance for target selecting criteria in agricultural environment
conservation program

AHP* ANP

Cluster Element
Weight | Priority | Weight | Priority

Preventing soil erosion and nutrient
0.0812 5 0.0621 7
leakage (al)

Giving nutrient input moderately (a2) 0.0925 2 0.0993 2

Soil (A
&) Reducing external nutrient input (a3) 0.0898 3 0.0883 4

Existing condition of soil chemistry (a4) | 0.0333 14 0.0265 15

Existing condition of soil physics (a5) 0.0295 17 0.0127 18

Reducing greenhouse gas (bl) 0.0328 15 0.0530 9

Reducing livestock odor (b2) 0.0857 4 0.0219 16
Atmosphere (B)

Existing condition of greenhouse gas
. 0.0391 12 0.0343 13
emission (b3)

Improving agricultural water quality (c1) | 0.0618 7 0.0490 11

Water (C) Preventing nutrient leakage to water (c2) | 0.0564 8 0.0605 8

Existing condition of water quality (c3) | 0.0401 11 0.0528 10

Reducing usage of pesticide (d1) 0.1073 1 0.0706 6

Protecting agricultural ecosystem (d2) 0.0644 6 0.0453 12

Ecology (D) Existing condition of biodiversity (d3) | 0.0458 10 | 0.0303 14

Existing condition of disruptor

T . 0.0243 18 0.0142 17
biodiversity (d4)

Living environment (E) | Improving living environment (el) 0.0473 9 0.0855 5
Landscape (F) Improving rural landscape (f1) 0.0359 13 0.1032 1
Heritage (G) Conserving agricultural heritage (gl) 0.0327 16 0.0904 3

Source: Author calculation
*CI (Consistency Index) measured at 0.055
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Table 5. The relative importance of evaluation factors for target selection

AHP?

Evaluation factors

Weight Priority
Environmental management (necessity and suitability) 0.5903 1
Participation (participants and farmland size) 0.1689 3
Establishing agricultural environmental conservation plan (whether or not) 0.2408 2

Source: Author calculation
#CI (Consistency Index) measured at 0.001
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