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Abstract This study analyzed the priorities of the cross-compliance items of public-benefit direct
payment using an Analytic Hierarchy Process and Fuzzy Decision Making Analysis. The valuation criteria
are policy efficiency, farm acceptability, and feasibility, and the valuation targets are the basic and
additional cross-compliance items. The survey was performed by targeting 50 experts from each class,
and conducted for about a month starting from the beginning of July 2019. The results show that the
weight of the valuation criteria is higher in the order of farm acceptability, feasibility, and policy
efficiency. Compliance with PLS standards, compliance with disposal standards of waste vinyl and
pesticides, soil testing, compliance with toxic substance standards, education, etc. are comparatively
evaluated to be higher cross-compliance items in basic cross-compliance. Disposing of an abandoned
well, jointly collecting and disposing of agricultural by-products, common area care and cleaning,
maintenance of empty houses and poor facilities, growing green manure crops during the fallow period,
etc. are comparatively evaluated to be higher cross-compliance items for the additional
cross-compliance. The results of this study are expected to contribute to the government's policy related
to the cross-compliance of public-benefit direct payment.
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Table 1. Cross-compliance items of public-benefit direct payment

Basic cross-compliance

Additional cross-compliance

Type Item Type Item
Envi tally-
o ) nv1rf(i ?en;z? aly (MOrganic farming
DSoil testing eul Y (@Pesticide-free farming
@Compliance with fertilizer use standards agriculture
®Compliance with livestock manure use Agriculture and | ®Maintenance of empty houses and poor facilities
Soil and standards rural landscape | @Common area care and cleaning
water (®Maintain the form and function of farmland eultural
management| ®Compliance with disposal standards of waste Agricultura (®)Collecting and disposing of agricultural

vinyl and pesticides
®Acquisition of groundwater development

environment

living by-product jointly

permit

(@Compliance with PLS standards

Agricultural | ®Compliance with toxic substance standards

Agricultural
cultural heritage

(®Managing and preserving traditional farming
methods and agricultural landscape

(DMaintaining and inheriting agriculture and
community culture

product | @Acceptance of safety checks and shipping
safety restrictions
Hygiene management after harvest
Ecosystem

.| @Prohibition of eco-disruptive species
conservation

@Reporting pests subject on public control

BReporting the target plant

@Compliance with agricultural waste disposal
standards

®Use of suitable fertilizer

Compliance

Managing water

soil pollution

®Simple irrigation

©@Cropping system diversification

Soil conservation agricultural techniques

@Soil organic matter maintenance

®@Disposing of abandoned well

®BSlow-release fertilizer use

@Growing green manure crops during the fallow
period

BPlanting aquatic plants

(®Physical(Chemical) control of pests and weeds

quality and

on
farming Safe storage and usage record of farm input
activities | @Seed management

®Education
©Prohibition of burning agricultural residue and
a ridge between farmland

conservation

@Cultivation of native varieties
@Ecological disruption plant removal
Endangered species protection
@Ecological puddle construction
@Bioswale and fishway construction

Ecosystem
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Fig. 1. Hierarchy of cross-compliance

1 9ouel[dur0d-5s0.

9]

E
&
<
=
EX
B
2
8
g

wa)t 2oueI[dur09-550.

wo aouel[du0-Ss0.

w

322 5Lk HIt

8= Bt GACIME B7P IS AdHite] 2
=5 B7RIN B7PIEs Addiete] S8 B7H
ol ddiu|argyt Agoivargio] lom, Aojulay
S &3l A © 2EE S kS Blastke W
olal vl FE0 £4& mEt tijke o=
Hlashs WRolt. A2l AHPOAE A5 84
Ztol A= ARl FsPARE FeiE|nrt ofHet
&7 107 o] dijte] Afole B7IEel o
Au| g Pshe= o] viEAsiH10]. mbA &
TollA= B7IEe] AF BdvaEE ol8ste] F
LEF B7ISIAAL, AdETiRe] ¢ v nyg o§
st FRE=E HIISHI

lo

oE r

Ik

MR

3.2.3 7EE=X19 =3

o] @A = B7IET At TMeAE E&
St} 183 SEAN didS AESH| Yl Ya/dn
E(consistency ratio; CR)}< 73l SEHAY TS
Brlskal 712X E WEA7|A] ks S92 T AR
= ot 4 FEg
A7 2ZH(2003)[10]19F 4183 5(2005)[11]
Zuste] gr717129] A 7ot A
7VeAE =&t 3l CR<0.10]¥
FeHoln CRO27HE +88
U= FEolPhes Saatyd] AFETE EHE[12, £ A
ToAZ CRO] 0.2 o1 &l s oAl A2 A
Alete] g ghEstelH

pill
S
=

—

=2
bl

2 -YJ
l

T+

a}x]

A44e9)

=

it

221

3.3 FDMAS| Rt

33.1 ZAThYT KBS

FDMAS] 3 A Sl Q75350 uteh $9 %,
Y7P1E, Aieke ARTHg 13]. £ A7olHE W
M2 1|TE S8 WP E HERS AHPS 5
3P gt

3.3.2 HX|gy 2%

A SR R GAE S 5 SAE of
J FhoR EHSP] 9 Suoln, HAHuE T

HeiMe Br1E AdEuictel dis) Sawet il
HEE DI, olF dolgie® meft9]. =1
lofgtE B8 HAIHE 23kl o€ olEste] WA
AR ¢E =3

2 AFollde SEAVE F7 1 Adgi]tel sy
Fof gt Aojgtoll H8ske HAEHE Table 291 2]
Argsta HAAFHA S ALtstE

Table 2. Fuzzy number for linguistic values

Linguistic values
Fuzzy numbers
Importance Certainty
Never important Very uncertain 0, 0, 0.25
Unimportant Uncertain 0, 0.25, 0.5)
Neutral Neutral 0.25, 0.5, 0.75)
Important Certain 0.5, 075, 1
Very important Very certain 0.75, 1, 1)
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Table 3. Results of valuation criteria of basic

cross-compliance

Table 4. Results of valuation criteria of additional
cross-compliance

AHP FDMA
Rank Val-uati-on Weight Val}lati.on Weight
criteria criteria
1 Farm acceptability | 0.4494 | Farm acceptability | 0.3593
2 Feasibility 0.3413 Feasibility 0.3441
3 Policy efficiency |0.2093 | Policy efficiency |0.2966
WrpEe] QARSI 1R} Bolge] B4 E

7t YA depon, AEFES 71 RPI 21 4
F30j20] 29T E frislo] 9lo] Aol FAA A
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AHP FDMA 421 7|28 MEZA02
Rank Valuation Valuation =
wat Weight - Weight 7VSAE gt 7128 AEErdRY 4
criteria criteria
2 B A5 Aals ZF
1 Farm acceptability | 0.4313 | Farm acceptability | 0.3601 = v -L]- Table 594‘ Til‘
; o 34 - s WA AHPO] BAZA™, PLS 7I€ &9 7FA7t
Feasibility 0.3499 Feasibility 0.3557
0.0575% 19, Huld ¥ =59 #H7]&<5=71 0.0565%
Poli ffici 0.2189| Poli ffici 0.2842
3 olicy erriciency 9 Oolicy erriciency 2_’_] EO]:}]X_] /\1A]7]— O OSGIE 3_'4 ‘IT°H§ 0]‘9_7]_'_
Z57F 0.05472 49, v|B5AME 7|27 0.05422 5
9, 5719 A % 71HA7} 005372 691, BA
Table 5. Results of basic cross-compliance
Rank AHP FDMA
a Item Weight Item Weight
1 Compliance with PLS standards 0.0575 | Compliance with PLS standards 0.0599
2 Compliar'nc.e with disposal standards of waste vinyl 0.0565 Corrfpyance with disposal standards of waste vinyl and 0.0597
and pesticides pesticides
3 | Soil testing 0.0561 | Soil testing 0.0594
4 Compliance with toxic substance standards 0.0547 | Education 0.0588
5 Compliance with fertilizer use standards 0.0542 | Compliance with fertilizer use standards 0.0568
6 | Maintain the form and function of farmland 0.0537 | Compliance with agricultural waste disposal standards | 0.0555
7 | Reporting pests subject on public control 0.0534 | Compliance with toxic substance standards 0.0551
8 | Education 0.0533 | Reporting pests subject on public control 0.0545
9 | Use of suitable fertilizer 0.0532 | Maintain the form and function of farmland 0.0536
10 | Compliance with agricultural waste disposal standards | 0.0531 | Use of suitable fertilizer 0.0535
11 | Acceptance of safety checks and shipping restrictions | 0.0530 | Compliance with livestock manure use standards 0.0518
12 | Compliance with livestock manure use standards 0.0526 | Acceptance of safety checks and shipping restrictions | 0.0512
13 | Reporting the target plant 0.0507 | Reporting the target plant 0.0489
14 | Acquisition of groundwater development permit 0.0507 | Hygiene management after harvest 0.0481
15 | Prohibition of eco-disruptive species 0.0507 Prohibition of burning agricultural residue and a ridge 0.0470
between farmland
16 | Hygiene management after harvest 0.0502 | Acquisition of groundwater development permit 0.0468
17 | Seed management 0.0495 | Prohibition of eco-disruptive species 0.0466
18 | Safe storage and usage record of farm input 0.0487 | Safe storage and usage record of farm input 0.0464
19 P‘rohibition of burning agricultural residue and a 0.0483 | Seed management 0.0463
ridge between farmland
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Table 6. Results of additional cross-compliance

& A 9 EEo] 0.05422 59, EYRIIERAIF
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0.04972 89, Wals 9 =9 EHEH A7t
0.0488% 99|, w&HE ARAAY thFst 0.0479=
109] 59 o2 A7 A=
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Rank AHP FDMA
Item Weight Item Weight
1 Disposing of abandoned well 0.0514 iCO?rlllﬁitmg and disposing of agricultural by-product 0.0545
2 jCOc;rllltebc,tmg and disposing of agricultural by-product 0.0512 | Common area care and cleaning 0.0540
3 | Common area care and cleaning 0.0512 | Maintenance of empty houses and poor facilities 0.0537
4 | Maintenance of empty houses and poor facilities 0.0507 | Soil organic matter maintenance 0.0535
5 Séfxfg green manure crops during the fallow 0.0503 | Disposing of abandoned well 00527
6 | Soil organic matter maintenance 0.0503 | Growing green manure crops during the fallow period| 0.0519
7 | Ecological disruption plant removal 0.0485 | Organic farming 0.0506
8 | Organic farming 0.0481 | Pesticide-free farming 0.0497
9 | Physical(Chemical) control of pests and weeds 0.0480 | Physical(Chemical) control of pests and weeds 0.0488
10 | Cropping system diversification 0.0474 | Cropping system diversification 0.0479
11 | Pesticide-free farming 0.0474 | Ecological disruption plant removal 0.0469
12 | Slow-release fertilizer use 0.0473 | Slow-release fertilizer use 0.0464
13 Managing and preserving traditional farming methods 0.0462 | Endangered species protection 0.0449

and agricultural landscape
14 | Endangered species protection 0.0460 | Ecological puddle construction 0.0449
15 | Ecological puddle construction 0.0460 | Bioswale and fishway construction 0.0447
16 | Bioswale and fishway construction 0.0458 Managm'g and preserving traditional farming methods 0.0443
and agricultural landscape

17 iﬁzﬁimmg and inheriting agriculture and community 0.0454 | Soil conservation agricultural techniques 0.0437
18 | Cultivation of native varieties 0.0453 gﬁigzmmg and inheriting agriculture and community 0.0435
19 | Soil conservation agricultural techniques 0.0451 | Cultivation of native varieties 0.0423
20 | Simple irrigation 0.0450 | Simple irrigation 0.0410
21 | Planting aquatic plants 0.0434 | Planting aquatic plants 0.0402
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