KOREAN J ORGANIC AGRI
Volume 23, Number 2: 247-265, June 2015
http://dx.doi.org/10.11625/KJOA.2015.23.2.247

- = sk
A4rFsT 5Y QAT 2 S5F 24

*

ZIRKZIF* L M Shrss . RE SRR | SEE| Sk

Acceptance on Sustainable Agriculture

Kim, Chang-Gil - Jeong, Hak-Kyun - Moon, Dong-Hyun - Han, Jae-Hwan

This study analyzes the factors affecting farmers’ recognition and acceptance of
sustainable agriculture. To accomplish the objectives of the study a farm survey
was conducted using target respondents which were made of the local correspon-
dents and reporters of Korea Rural Economic Institute. The Heckman's model was
employed for an empirical analysis on determining the extent of farmers’ accep-
tance of sustainable agriculture. The analysis results show that the more farmers
think it is important for Korea to adopt sustainable farming practices, the more
they adopt sustainable agriculture. It is also shown that the high incomes farmers
earn, the more interest they have in the environment and thus the more likely they
are to adopt sustainable agriculture. Based upon the empirical results it is sug-
gested that an adoption of economic incentive instruments, education of sustainable
agriculture, research and development of sustainable agriculture technology, and an
establishment of sustainable agriculture infrastructure to expand the scale of

sustainable agriculture.

Key words : sustainable agriculture, Heckman' model, economic incentive,

education, infrastructure
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Fsd B9l BAE HHAFES ARY, 4571 S Ada =eloh,

A 9 B3R AAGY FHEA FAATE(Kim, 1992; Kim and Cho, 1995; Yoo, 1995;
Kim, Kim and Shin, 2005; Oh et al., 2005; Kim and Lee, 2008; Kim et al., 2011; De Koijer,
et al,, 2005)°] F2 FYPHJY oY AFFE TE A7 A9 vty 13 A&7 E
Ao T8 g AdFE I EFHS WP S 2 Kim and Kim (1993), Jeong (2000) -l
ofsf wj-¢- AFHH o= STt Kim¥} Kim (1993), Jeong (2000)2 &7+e] ARS| A A
MEEAC] JA8HEHE T8t Aol A= dFS BAstA o 844, A2 L
ALE) A QlAlo] 58] A&7bsd B T8l VA YFE EAAE FUT webA
o] A& E AFEAMAAE A thFoAA FUd AE7Med vHE BN
J

- R
2 sto] I 8 oS RS Qo] ANFAA AEEY Byl ohe} ko] B3

rr

-

D) A&7bed Belel A4 276 U Za FOR 1S AN Astel AR Y%l A gsok &
t ko] B ol R il YL ML Yt sow sopdn

2) AL7Fsd FU A8Y Brhe BFEAY oY ARE o atel B4 shssul, FA el
SYRNE £99 & U2 J0E Holl 15 Aol F BrhEA RE AL AZEAL 9

g Azo] A ool 7] wiFEoltt.
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247153t &Y (sustainable agriculture)= o] =33 FAYo| Lo HEgH 7|2E
FAL A AAY FEATL obd FAAE = Al A I3 AA R x3HE Gz
Th(Dragun and Tisdell, 1999). ©] &3t Wetol A A &7153 U2 G A4t 53 AA
7ol 35 HH 0 &1 Ytk AF7HA AL7bs g e L9 Mde AHEHA
ot =7t e A 7] ol whel thekgk YTt o] FojA L AL A 7EA] FARRE &0l 7t
E85 3 Utk A&7HsS FYL A4 7Hs A (sustainable development)] ol A9} 2
o] $AA . AAA - ALS] A

=
= o
Hlol o] A& Ped FAe BAA - AAL - A8 SUe FEAoE wYsT Qo
% =
S

ol

d

of Bt} Z H|FS & IO o]aF 5
7] fEiMEe olE Al SHo] o= A=

944 ok,

3) A& MEe 1987 UN AAIBZA /N2 3] (World Commission on Environment and
Development: WCED)2] “$-2]&2] 1] &(Our Common Future)”, “H| 2| Alth7} L& A2l o & F
&3l TS FA<Eo] glo] @ Aty B8 E SEA = M E AT A&7 ddS
A &7Vsdol 71zste] AA 43, AMS] b 53 2 3 HAo] 43 g o] FE UHoE 3
A= ATHUN 1987).
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Environmental Aspect

Sustainable Agriculture

Conventional Agriculture

Economic Aspect Social Aspect

Source : Kim and Kim (2002), p. 1204 <1&-.

Fig. 1. The concept of sustainable agriculture.

A &7Hs3 FQE oA /‘1]7417‘4 o7 FLHE Mol AHHA Fot =7ivtt b=
TSI JAThs & o] v=9 AS 1990d TR A= A&7 S A4
<= 7HAH, AA o] 1o "’Fo]’\qol AL AARLES FASA 2 B, =719
2733 AR S FHee TU7 R FASEAL UTHON et al., 1993). o] F H= FREE
A Md o2 AEY A 47s s Y(ow input sustainable agriculture)S “AA2] A4k
I Aol &S 7hsetA shH, woF- EStnl R RFYFS HAToR 0”1]5]'9—35"1 A 2}
A FA S BAskH, 4] g £l g tfEo] Bt bHg A5 A4k

71edstaAl ks T AACZ AABFATHUSDA, 1999). Y-S X473 5] MdS
“AA7Hs ALE FEEA KA o}rq AR B x}QJA o] 4L Hoksls Hdo|H, 317
= & MAA7E olm, o] & Fall FRINA Fe <t

O

==

2 AoJstal JYTHFAO 1989).

4) A&7 4 de tigk =9+ Kim and Kim (2002), Kim (2004), Kim, Jeong, Moon and
Tisdell (2014)°4] A AlSFAL AT},
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Table 1. Terms used similarly to the sustainable agriculture

Term Concept

Sustainable agriculture | Sustainable agriculture described above

Low-input sustainable | As a concept presented in the US Food Security Act of 1985, it refers to the
agriculture sustainable agriculture based on low input volumes.

Balanced input Sustainable agriculture based on the balanced input of organic materials. A
sustainable agriculture | concept used by the FAO to support a comprehensive plant nutrient system.

Environment friendly agriculture or eco-friendly agriculture in short, which has

. . almost the same meaning as the sustainable agriculture. It means an
Environment-friendly . . i . .
. environmentally sustainable agriculture conducted in harmony with the
agriculture . . . .
environment, in order to minimize the environmental load. In Japan, the term

“environment conservation type agriculture” is used instead.

. . Agriculture that replaces conventional agriculture. A term used until the term
Alternative agriculture . . L
“sustainable agriculture” started to be used, but which is still in use as well.

. . Agriculture that produces crops without using chemical fertilizers or synthetic
Organic agriculture L. . . .
pesticides. The standard for organic agriculture varies from country to country.

. . Environment-friendly agriculture that applies agricultural materials (fertilizer,
Precision agriculture . . o .
etc.) precisely, using Global Positioning System (GPS) and other devices.

Source : Excerpted from Kim (2004), p. 24

.L4

o] AFollA= 71EY o2l 7HA Mde THH R HES A&7bs3 vde 3
o8 AR, AAHoRE EL Jhsdtal, AB|F R F& 7]—%??_(enV1ronmentally sound,
economically viable, and socially acceptable) &< &H|et= ASE A
Moon and Tisdell, 2014). &, 3744, AAA, AFHS #ZH o2 HHYgstn Eliur, ey
U SE A AL A 4\‘%‘3 SHET= AAAd ol

%9l 5 S =,
7, B 5 SYAEAE AR FASL, AR FYele] A aFo] fFAH I 4
FU FHEL ASHOR YUFE FYOR B £ vk 3, AW $U/1&% 842
2347 W) B0 B P4 AaSEA P10 FYPNE FAtE B
4oz Ag B33 AN BY SO2 AW FA BLF SYAUAL FAEF A
289e SHASAY 3% B JE2e o]Pe Ui BPOZ B 5 Ak oA ZHoA]
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A& 5L B2 Al AAshe FATE FHACEThelth AR e A
Uk R 9IEAE AL ST Bl U@ $UUAY WEEAS) o) F V2 F AF
A9l Bajo] Fasith olF I3l Bl U HERA BFe A&7 ol UE
Q4 5B, A&7bsd Y ol 4¥ W, A5 R B A B HARY 57,
A&7bse 9 A oF D AAYY 17, $HA 54 38T 5 F BEFOE T4
shalrh ARzAle B4 2ATEAR Sl A4bsd wel Adel tal @
olsEtA BE ol HEIHS T AP, SHANE FE3HEv BA UL AOE
AEH ] ARG AN Hol A%THsT Belol el WA oA & UEF A

AEZA 7172 20143 109 2Y(E)FE 102 15Y(F)7HA 25 Ftollen, =AM
e S EEZAATLKRED) dAFAY 2 YEERE FAASFATO A B2 KREI
o ¢ N2®l 2ALE o] &3, 3789 SEHES AUTH HEEA SHAEY] A A
2 54E AvRd, st82 355 Yol 35.7%, et £]10] 333%°] =02 e
Yot AAEL 33T Y wvlo] 29.1%E 7H B9k, 63T Y o)4o] 204%E HE o
o SEAE e &5 AApE 2 AL & 5 UTHTable 2).
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Table 2. Socio-economic characteristics of the respondents
Characteristics oN‘t:lsr:rk\)/Zii:))rf Portion (%) Eol;r?;l]at(i;e)
Male 285 75.40 75.4
Gender Female 86 22.75 98.2
No answer 7 1.85 100.0
Under middle school graduate 39 10.32 10.3
High school graduate 135 35.71 46.0
College graduate 39 10.32 56.4
Education
University graduate 126 33.33 89.7
Graduate school 33 8.73 98.4
No answer 6 1.59 100.0
Under 30million won 110 29.10 29.1
30 ~ 40million won 69 18.25 474
Annual 40 ~ 50million won 68 17.99 65.3
Income 50 ~ 60million won 49 12.96 78.3
Over 60million won 77 20.37 98.7
No answer 5 1.32 100.0
Total 378 100.00 100.0
2. 5l A2 A3t
A% E FYol e FUASY J1E A2S ofsiA ALbsd FYo] Fi o
mol ol ARG A3k, QAR BAE AW 37.0%, BANGH AR FE I5S%E &
S5 TH(Table 3)

Table 3. Meaning of sustainable agriculture

Answer No. of responses (Persons) Percentage (%)
Soil conservation 37 9.8
Reduction of chemical fertilizers and pesticides 7 1.9
Nutrient management and improved soil fertility 14 3.7
Water quality control 1 0.3
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Answer No. of responses (Persons) Percentage (%)
Production of safe agricultural products 140 37.0
Environment-friendly healthy farming village 134 35.5
Increased farm income 39 10.3
No answer 6 1.6

Total 378 100.0
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Table 4. Farmers’ self diagnosis on sustainable agriculture
(Who do you think you are?)

Answer No. of responses (Persons) Percentage (%)
Conventional farmer 76 20.1
Farmer practicing sustainable agriculture
144 38.1
(for more than 3 years)
Farmer switching from conventional farming to
. . 152 40.2
sustainable agriculture
No answer 6 1.6
Total 378 100.0
ol 2579 BHAY ol AGe % AHER Egol 54 S A 2320

1::1.4—;(]01— S 2

R T = ;]g‘

ohjehs A& %%?;} & .
A &7bse of thaiAE 1=y

3t 717 oF 43%

s
34.1%, ‘HE’ 26.5%, ‘12X =
¢ 3440w o w50l O B

5
ol oIt FAH R HHdt %W} 28% o1&
SATHTable 5).
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Table 5. Social impacts of co-work and sustainable agriculture

Contribution of co-work with neighboring . . ,
. . Sustainable agriculture’s impact on
farmers to promoting the unity or . .
fellowshi h . alleviating the income gap
Answer ellowship among the community
No. of responses 0 No. of responses o
(Persons) Percentage (%) (Persons) Percentage (%)
Not at all 22 5.8 16 43
No 44 11.6 90 23.8
Neutral 91 24.1 100 26.5
Yes 161 42.6 129 34.1
A lot 55 14.6 35 9.3
No answer 5 1.3 8 2.1
Total 378 100.0 378 100.0

717} R0k s EAlol sl AAH 23l
BAE VY Fa3A A5 o2 2AEY o

71e0] 23.1%, 7 F2A 718 ZA7F 163% =

A%7bsd v AL e
40.5%2 bt FYAEL A
Lo A&7 d Fh B

UEFSETHTable 6).

2

L

Table 6. Difficulties in practicing sustainable agriculture

Choice 1 Choice 2 .
An Comprehensive
swer No. of responses No. of responses evaluation”
(Persons) (Persons)
191 39 612
Economic factors
(50.5) (10.3) (40.5)
18 30 84
Education and information acquisition
(4.8) (7.9) (5.6)
Sustainable farming methods and 83 101 350
technology (22.0) (26.7) (23.1)
14 47 89
Social conditions or atmosphere
3.7 (12.4) 5.9
Farmers’ financial problems and 49 99 246
agricultural material related problems (13.0) (26.2) (16.3)
2 25 31
Fear for change
0.5) (6.6) @.1
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Choice 1 Choice 2 .
An Comprehensive
swer No. of responses No. of responses evaluation”
(Persons) (Persons)
21 37 100
No answer
(5.6) ©.8) (6.6)
378 378 1512
Total
(100.0) (100.0) (100.0)

Note : 1) Comprehensive evaluation is calculated by giving the weight of 3 to Choice 1 and the weight of
1 to Choice 2.
2) Numbers in ( ) refer to percentage (%).

ZAAZA Qo] tsk AlF QQlo 7 A F7P QRlo] 34 7% E 71 H& %%E A
of, FUJAEC] A4 F7F BEE g IA e As ¢ T Y el AHE-9]

H
H2 2910] 23.5%, ‘W& Fuj A 0] 12.2%, ‘WA A7 10.1%= \%E‘r‘;kt‘r(Table 7).

|

Table 7. Economic factors that prevent practicing sustainable agriculture

Answer No. of responses (Persons) Percentage (%)
Increased production costs including labor cost 131 34.7
Market for agricultural produces 89 23.5
Uncertainty of new farming methods 52 13.8
Reduced productivity 38 10.1
Risk of investment 13 34
Substitution with new agricultural materials 7 1.9
Low sale prices 46 12.2
No answer 2 0.5

Total 378 100.0

B g7 olxFRIA Ao et el oldt Il 56.4%, IR 7E
43.6%% YERT B S cofythels ewel O e <agty A 4dd 52 2
2 & o, FHsvtete] des AL s H B2 Ao ASEti(Table 8).

Ao BT w7FS0l R A5 24 YHOREE wdd uE AE 2 At

R.0%Z 71 Btow, FAH3 A= 7.1%=E 7HE AU

o
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Table 8. Experience of conflict with the conventional farmers or neighboring farmers, and
methods of conflict mediation

Answer No. ((}))fe rrseosn;;c;nses Per((:oe/zl)tage
Experience Yes 112 43.6
of conflict No 145 56.4
Total 257 100.0
Promote organization of farmers’ associations 31 27.7
Conflict | Provide and expand the education for farmers 47 42.0
mediation | Promote public hearings for farmers 8 7.1
Local government’ and relevant agency’s active intervention 26 232
Total 112 100.00

T Y S-S 9 @l tsiA = SEAke] 37.6%7F TS 9
2 Z o

2 AY7}3 A tH(Table 9).

Table 9. Most effective method to promote adopting sustainable agriculture

Choice 1 Choice 2 .
An Comprehensive
swer No. of responses | No. of responses|  evaluation”
(Persons) (Persons)
. . . . 58 48 222
Provide proper education and information
(15.3) 12.7) 14.7)
. L . . . 102 87 393
Provide economic incentives like direct payment
(27.0) (23.0) (26.0)
Increase the exchange with relevant 13 23 62
organizations, agencies and professionals 34 6.1) 4.1
. . 147 128 569
Support for building the foundation
(38.9) (33.9) (37.6)
Farmers’ own planning combined with 31 54 147
professionals’ technical support 8.2) (14.3) 9.7
27 38 119
No answer
(7.2) 10.1) (7.9)
378 378 1512
Total
(100.0) (100.0) (100.0)

Note : 1) Comprehensive evaluation is calculated by giving the weight of 3 to Choice 1 and the weight of
1 to Choice 2.
2) Numbers in ( ) refer to percentage (%).
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Z22 837 T (Heckman model))S ©]&3t5t) a7 282 194 HSE=FHH
=, ]

[l

O

(maximum likeklihood method)©. 2 218 W29 ueirHE FH3T ©
ALt steuHE A=A FAs8] A8 2
A o] Az ol A7t SEWEEE 2FET IMR AE 2 (1) o] &3t Astdn

o2 ~H]&(Inverse Mill's Ratio, IMR) A7}

A= — (1

A ()elA ¢ REYTRES] GFEUETS, 08 FHLETFE Uehdch 325
26 RN BEMEPHA S 2] (29 go] AW
zj = w;-a—i-ei 2)

zi=0ifz: < 0; eiva(O,l)
z;=1ifz >0

3

e}

2 A 2 & w7t BEHA &S FLFES YT e E85FE 27t 0BT
a9 7Pt ALsd BG4S FET AT (z)ol A ovlgh slavte) 264 Azt
B AL ofel 4 (3)3 o] mdHET

v =z B+ u, ©)
=y ifz=1
y;, notobserved if z;, =0

2 GOIA g AR A%bs BY 58 =S Y, o5 g0 TS H
= Eguss wH, gt 349 A% Wt
BAm o) ol g8 FHPMF D Hgul ol o By of
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HFo] FAH2 “Table

7) Heckman R&2 AEzAtollA B 4 gle RO 2L flof de] &84
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1073} 2}, 74
o] F7HE 02
£7bsd 1 Ad T vehlin, 57}
TF, 20~40% VIR, 40~60% IR, 60~80% WIRE, 80~100% 7H=Hl HEst=E AEAE 24
sto] AN FE Ao, 4T wel= 7 ¥ FNpE
7k AL ABAIA 50 AL7EeR S AYste Aol 9FE € Ao IHsH
o] HA(ACR), Yol(AGE), nL&FF(EDU), TF 533 (FLOWERS), 4HEA]H) 2] th(MOUN-
TAIN), &7 #(CAREER), &5(INC), FF=53<(FRUIT), A S(REGION) 5= AW
2zt 71 FEEAes FEE0l #ed w7k 12 O W] §7E 028,
AHe] A A Q9] F7HE 12 1 8t B7HE 022 dAFsih

002 A&7t o) AR 3 Ay} AL7He3 wde] AY o] g
BAE AHET] fJ8f AA(RECOG), A&l T84 AHHE(MP), A E(STATUS) &
< ARHSFE FIIEAT 7|4 A= AL wHe dASE U 1R
FHE 022 AAsACh

vpAEto 2 X &7bed T AY AP AErbse vl A, AAA, AEA
Hel Qe FAAAE AW ET] 3] o] &5 7 P(CONFLICT), £54 A} 23}
2](INCDIFF), A4 &4 A2/(ECOPRO), $H7 - A3 A £A| <12/(ENVSOCPRO), 352t
% o9 <14 (COWORK), 5= A2 F718I 7oA o] 3} d5 Ad2 A&
Fedt = Adstil Ao At SR w7k 12, FEd9e 022 4
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ZA A3 THTable 10).

Table 10. Summary and statistics of variables

Standard | No. of

Variables Contents Average . .
deviation | samples

Choice Sustainable agriculture practice (Yes=1, No=0) 0.8 0.4 291

Portion of farmers’acceptance acreage to sustainable
Percent . 58.1 27.6 245
agriculture of total acreage

ACR Cultivation area (3.3 m?) 8,667.6 | 10,568.5 291

AGE Farmer age (years) 55.8 9.2 284

Level of education (up to middle school=1,.. graduate
EDU . 3.0 1.2 291
school or higher=5)

FLOWERS Flowers as main item (Flowers=1, Others=0) 0.0 0.2 291
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Standard | No. of

Variables Contents Average ..
deviation | samples

Zone (Semi-mountainous and mountainous region=1,

MOUNTAIN 0.4 0.5 246
Others=0)

CAREER Farmer’s career in experience (years) 17.4 13.1 289

INC Change in farmer’s income (Likert scale of 5 items) 2.6 1.5 291

FRUIT Fruits as main item (Fruits=1, Others=0) 0.3 0.5 291

REGION Region (Jeollanam-do=1, Others=0) 0.1 0.4 291
Recognition of sustainable agriculture (Recognized=1,

RECOG 0.8 0.6 291
Others=0)

Importance of adopting sustainable agriculture (Likert
IMP . 4.4 0.8 291
scale of 5 items)

Status of practicing sustainable agriculture (conventional
STATUS farmer=1, farmer practicing sustainable agriculture=2, 22 0.7 289

farmer in transition=3)

Experience of conflict with neighbors while practicing
CONFLICT sustainable agriculture (experienced conflicts=1, Not 0.4 0.5 205

experienced conflicts=0)

Agreement to alleviating income difference in sustainable
INCDIFF . . . 32 1.1 287
agriculture (Likert scale of 5 items)

Recognition of problems the Korean agriculture is facing
ECOPRO . 0.7 0.5 291
(Economic problem=1, others=0)

Recognition of problems the Korean agriculture is facing
ENVSOCPRO . . 0.2 04 | 291
(Environmental/social problem=1, others=0)

Recognition of benefits of co-work in sustainable
COWORK . . . 34 1.1 290
agriculture (Likert scale of 5 items)

A 19AIR] 22 By FHANE BH, F7F AL7be R v ddstet 9%E
2= HEEE 25(INC), Ao T84 A2 FEIMP), ©]3 ZF 74 ¥ (CONFLICT)
ol el FEE FosA FAHNG dA Bl £250] w2 st % %fﬂuraw}
A&E7Fsd e Adshs Aol Tastal ANTrF, 7E A&/ w4 F
O ol Aee BIY AT H ALV v A FE] w2 Zi&i
Uebstth. SA4 Fo4d2 AR AuiEE FEACR)ZE 275, A H(CAREER)®]
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P
o B

(FRUIT)?! §717F 284 & 7kl wls), A&7 54
A 2 Uehgdoh £ Al o] HHREGION)S! %7}7} e 7
571l Hlal, AL7lse Sol ta] SolA % YE BIHRECOG) LSS A7)s
TS AdEstes 212 E YEFSTHTable 11).

Table 11. Regression results by employing heckman two Stage estimation

Ist Stage (Probit) 2nd Stage (WLS)
(Dependent variable: sustainable (Dependant variable: percentage of
Division agriculture or not) practicing sustainable agriculture)
Coeff. Std.Err. Coeff. Std. Err.
ONE -1.456%* 0.651 1.845% 0.997
ACR -0.000 0.000 - -
AGE 0.001 0.001 0.020 0.012
EDU - - 0.073 0.082
FLOWERS - - -1.143%%* 0.407
MOUNTAIN - - 0.00025 0.000
CAREER -0.004 0.008 - -
INC 0.132*% 0.074 0.094 0.071
FRUIT -0.299 0.214 - -
REGION 0.307 0.301 - -
RECOG 0.126 0.166 - -
IMP 0.557%** 0.126 - -
STATUS - - 0.002* 0.001
CONFLICT 0.000** 0.000 - -
INCDIFF 0.001 0.001 0.004 0.096
ECOPRO - - 0.430 0.338
ENVSOCPR - - 0.923** 0.386
COWORK - - 0.001 0.001
LAMBDA - - -1.446% 0.839
Chi-sq 44.07(0.0000)
Num of obs. 291
Selected obs. 176

Note : ***  ** and * are significant at the levels of 1%, 5% and 10% respectively.
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