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ABSTRACT

Achieving the 2030 Nationally Determined Contribution (NDC) reduction target in Korea’s agricultural sector requires the
widespread adoption of greenhouse gas (GHG) mitigation technologies. Beyond mere dissemination of technologies, policy
design that incorporates farmer acceptance and preferences is essential for effective implementation. This study investigates
how farmers’ socio-economic characteristics and perceptions of climate change influence their preferences for policies
promoting the off-field utilization of rice straw and the reduction of nitrogen fertilizer use. An online survey of 180 rice
farmers was conducted in November 2024, and a Multinomial Logit model was employed to estimate the determinants of
policy choice. The analysis revealed that, for nitrogen fertilizer reduction, “education and promotion on proper fertilizer use”
and “economic incentives” were the most preferred policies; for rice straw utilization, “economic incentives” and “technical
training” were prioritized. Willingness to participate in the Carbon Neutrality Program exceeded 80%, depending on the
payment level. Moreover, climate change perception, education level, income, region, and farming experience significantly
influenced policy preferences. Regional differences were pronounced: farmers in the Chungcheong region preferred “securing
sales channels for livestock farms” while those in the Yeongnam region favored “technical training” for rice straw utilization.
These findings underscore the necessity of differentiated policy designs that combine economic and non-economic support
measures, while strengthening farmers’ awareness, education, and promotional activities. The results provide practical insights
for designing targeted GHG mitigation policies that align with diverse farmer needs and contribute to the effective achievement

of national climate goals.
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Table 1. Share of agricultural land under organic matter recycling with rice and barley straw (1990 ~ 2021)

1990-2017 2018

2019

2020 2021

47.19 46.03

55.93

59.98 64.02

Source: Statistics Korea (2017 ~2019, 2021)

Table 2. Correction factor by amount of organic matter applied

Organic matter application rate (dry weight basis)

Correction factor

5-7 ton/ha

2.5

Note: Country-specific emission factors applied (approved in 2014).

Source: Greenhouse Gas Inventory and Research Center of Korea, Ministry of Environment (2023), pp. 5-22.
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Table 3. Mitigation technologies and targets of the 2030 NDC

Mitigation technologies

Target of the 2030 NDC

Intermittent irrigation (=2 Weeks) (%)

61.1

Intermittent shallow flooding — Proportion to intermittent irrigation (%) 10

Nitrogen fertilizer reduction (N kg/ha)

115

Biochar supply (tons) 40,500
Source: Ministry of Agriculture, Food and Rural Affairs (2021).
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Table 4. Socio—economic characteristics of the respondents

Label Number of respondents Percentage (%)
Male 164 91.1
Gender
Female 16 8.9
Elementary school graduate or less 9 5.0
Middle school graduate 23 12.8
Educational .
. High school graduate 73 40.6
attainment
College graduate 67 37.2
graduate degree 8 4.4
Less than 10 million KRW 19 10.6
10 ~ 20 million KRW 40 22.2
Annual agricultural 20 ~ 30 million KRW 36 20.0
income 30 ~ 50 million KRW 36 20.0
50 ~ 70 million KRW 23 12.8
70 million KRW or more 26 14.4
Gangwon and Gyeonggi region 37 20.6
. . Chungcheong region 37 20.6
Farming region
Yeongnam region 36 20.0
Honam region and Jeju 70 38.8
Total 180 100.0
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(Statistics Korea, 2024).
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AAEL “HzF 5 AAZ Adgr A}%(Sl 2% ”—% A
g3t H]go] 7} E9rom, ojojA “HAFAILS st
71& WS(32.9%), “ZAF 7} oA ZH(15.9%)” 59
£oz L}E‘rﬁﬁ}.
BASY T2 IR B LT YEAE 2= AR
of gIsiAE (LT Yt Suto] 40.5%E 1Y =

k3L, ofofA] “HFoIth?(33.7%), “(H)EET(25.8%)
9 =02 Yy gagd TR gis) |1t
A HIgol o ¥ Ao Uyt gaFy Za
ol Aoz AlYd 49 Ho A= %013 23,
91.3%2] =9jolo] Zojat 9Jgko] Qlriil <
T2 Zoo] ZA Al 7-]O§ et

Tagy TRIW | 25 FofaiA] O}huu %ﬂﬁ&
olfg FEW 23 A9 2% L FE UF

=

b

ojr

4) e A

=0l mgwjog o] HHYS.

o “F7HE ewd A BE(21.4%)79] Sl 7
BRI, o]ojA “F AT T A= FH| ofFH_(14.3%),
FANH o]F2(143%)” 59 £HE 2ANE]

g drto] w2 ook ZARE 2
S5ollA Zo] o] 80% oo EA e
< s7/Fe°l 247ts A5 deE g5 o
#3244 HES AL YL uidth
W EEY ), $9%) o] Qo] AF
W7hE 158 Yhao® & B Folojgre AR A,
StA}o] 82.8%7F OJ3Fo] Qi Suetgin). (=EokA
71’0 AL A2A77} 169 Dhadl AL 81.8%7F F
oJgt 9lgfo] Qltky S5ttt T ‘Hio]Qx} =90 9]
A AFH7F 36.47 Yhad of 84.1%, 7HEE-2 9]

http://www.jccr.re.kr



866 Hobhd - ol - e
50.0%
45.0%
40.0%
35.0%
30.0%
25.0% 21.4% 21.4%
20.0%
14.3% 14.3% 14.3%
15.0%
10.0% 7.1% 7.1%
= C
0.0%
Lack of Difficulty with  Difficulties in Insufficient Concern about  Increased labor Other
economic documentation  education and  education and decreased  and time burden
incentives for participation training publicity for the  quality and
programs program productivity
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Table 5. Description of variables and summary statistics
Variable Description Mean Std.Dev.
irrigation Implementation of intermittent irrigation = 1, 0 otherwise 0.880 0.326
fertilizer Prescription-based fertilizer application = 1, 0 otherwise 0.663 0.474
ricestraw Adoption of off-field utilization of rice straw = 1, 0 otherwise 0.525 0.501
feultivatn Implementation of autumn plowing = 1, 0 otherwise 0.528 0.501
effect” Perceived impact of climate change on agriculture 4.361 0.567
area Cultivated area 15871.430 23031.520
age Age 67.061 88.892
career Year of farming experience 34.867 14.184
edu Educational attainment 3.233 0.910
inc Annual agricultural income 3.456 1.569
kaky Farming regions located in Gangwon and Gyeonggi = 1, 0 otherwise 0.206 0.405
chung Farming regions located in Chungcheong = 1, 0 otherwise 0.206 0.405
young Farming regions located in Yeongnam = 1, 0 otherwise 0.200 0.402
Note: To measure effect”’ a 5-point Likert scale was used. Education attainment was categorized as elementary school graduate or less, middle

school graduate, high school graduate, college graduate, and graduate degree. Income level was classified into the following groups: the less
than 10 million KRW, 10 to less than 20 million KRW, 20 to less than 30 million KRW, 30 to less than 50 million KRW, 50 to less than

70 million KRW, and 70 million KRW or more.
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Table 7. Estimated marginal effects for promoting the off-field utilization of rice straw
Promoting the off-field utilization of rice straw
Economic incentives Technical training for off-field Securing sale channels such as
Variables (e.g. subsidies) utilization of rice straw livestock farms
Coeffs. Coeffs. Coeffs.
P-value P-value P-value
(Std. Err.) (Std. Err.) (Std. Err.)
L -0.103 0.035 0.068
irrigation 0.478 0.813 0.670
(0.146) (0.148) (0.160)
» -0.198%* 0.083 0.115
fertilizer 0.048 0.404 0.242
(0.100) (0.099) (0.098)
. 0.029 1.732e-04 -0.029
feultivatn 0.782 0.999 0.751
(0.105) (0.104) (0.093)
0.267*** -0.070 -0.197**
effect 0.004 0.443 0.023
(0.919) (0.091) (0.087)
-6.13e-06 -4.75e-06 1.09e-05***
area 0.204 0.456 0.007
(4.82¢-06) (6.37¢-06) (4.07¢-06)
-0.014 -0.004 0.017**
age 0.108 0.660 0.029
(0.009) (0.008) (0.008)
0.003 0.002 -0.005
career 0.520 0.712 0.242
(0.005) (0.005) (0.004)
0.111* -0.098 -0.013
edu 0.073 0.119 0.829
(0.062) (0.063) (0.058)
. 0.136%** -0.062 -0.073*
inc 0.001 0.136 0.054
(0.040) (0.042) (0.038)
-0.350%* 0.155 0.195
kaky 0.017 0.250 0.153
(0.146) (0.135) (0.136)
-0.215* -0.004 0.219*
chung 0.095 0.978 0.052
(0.129) (0.137) (0.112)
-0.359%** 0.224* 0.135
young 0.005 0.075 0.312
(0.127) (0.126) (0.133)
Note: ***p < 0.01, **p < 0.05 and *p < 0.10
FHA Y A% HYAL F4Vs7t WA SR AW golo] HART] et 7T} I HES A7
HEY 80| 21.9% £UOM, JUU UYL RIT  QNTHE WFRA 2L AT AAH 92 38 B
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o] F&dE FFL & Utk AZ Yepgtt ol iR w919 B¢ trskd
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Table 8. Estimated marginal effects for expanding nitrogen fertilizer reduction

Expansion of nitrogen fertilizer reduction
Economic incentives Simplification of soil testing Expansion of authorized Education and promotion on
Variables (e.g. subsidies) methods prescription agencies proper fertilizer use
Coeffs. Coeffs. Coeffs. Coeffs.
P-value P-value P-value P-value
(Std. Err.) (Std. Err.) (Std. Err.) (Std. Err.)
L -0.018 0.094 0.084 -0.160
irrigation 0.890 0.431 0.424 0.285
(0.131) (0.120) (0.105) (0.150)
. -0.057 -0.059 -0.074 0.190%**
ricestraw 0.478 0.314 0.198 0.027
(0.080) (0.059) (0.058) (0.086)
) -0.005 0.124* -0.062 -0.057
feultivatn 0.949 0.058 0.281 0.544
(0.084) (0.065) (0.058) (0.094)
0.175%* -0.014 -0.113%* -0.048
effect 0.012 0.756 0.026 0.534
(0.070) (0.045) (0.051) (0.077)
1.87¢-06 -8.42¢-07 -4.32e-06* 3.29¢-06
area 0.446 0.779 0.099 0.314
(2.45¢-06) (3.01e-06) (2.61¢-06) (3.27e-06)
-0.010 0.006 -0.001 0.006
age 0.110 0.317 0.894 0.462
(0.007) (0.006) (0.005) (0.008)
-0.004 -0.001 0.006** -0.002
career 0.407 0.768 0.044 0.674
(0.004) (0.003) (0.003) (0.005)
-0.090* -0.022 0.087* 0.025
edu 0.071 0.575 0.054 0.674
(0.050) (0.038) (0.045) (0.059)
. 0.031 -0.037 0.062** -0.057
inc 0.401 0.206 0.047 0.180
(0.037) (0.029) (0.031) (0.042)
-0.028 0.002 -0.091 0.117
kaky 0.805 0.976 0.208 0.346
(0.113) (0.075) (0.073) (0.124)
0.249 0.228 -1.215 0.739
chung 0.990 0.980 0.983 0.979
(19.106) (9.249) (56.611) (28.257)
0.027 -0.055 -0.092 0.120
young 0.819 0.614 0.242 0.386
(0.119) (0.110) (0.078) (0.138)
Note: ***p < 0.01, **p < 0.05 and *p < 0.10,
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