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Abstract

The purpose of this study is to analyze farmers’ perceptions of Greenhouse Gas Reduction
Projects and identify factors influencing participation in the projects. To achieve the research
objective, a survey was conducted and a probit model was adopted for the empirical
analysis. The results showed that farmers do not participate in the projects due to a lack
of education and promotion and due to economic loss. It also showed that the frequency
of training and technical guidance learning, degree of recognition of the need for efforts
to reduce greenhouse gases, and the level of recognition of the projects concerned have a
positive impact on the willingness to participate in the projects. Meanwhile, participation in
agricultural environment conservation programs has a negative impact on it. Enhancement
of education and promotion as well as economic support (direct payment, R&D) would be
useful to raise the willingness to participate in the projects.

Key words: economic support, enhancement of education & promotion, probit
model, willingness to participate
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Table 1. Performance of low-carbon agriculture policy by year.
Unit: Number of houses, thousand ton CO,

Voluntary projects to reduce greenhouse External projects of emissions trading Certificate of low-carbon agricultural

Ve £as emissions system products
Num of farmers ~ Amount of reduction ~ Num of farmers ~ Amount of reduction ~ Num of farmers ~ Amount of reduction

2012 - - - - 60 03
2013 60 49 - - 479 2.1
2014 171 10.0 - - 570 6.4
2015 126 14.1 - - 1,294 92
2016 191 16.5 - - 1,989 11.9
2017 106 16.5 2 32 2,763 26.0
2018 124 14.0 51 122 3373 68.5
2019 131 114 71 24.0 3,976 74.9
2020 128 9.7 154 35.6 4,700 77.8
2021 353 14.3 186 436 5,753 80.2

Table 2. The overview of survey on participants in the greenhouse gas reduction projects.

Division Overview
Period 2021.12.14-12.21
Method On-line
Number Rice farm 217, greenhouse cultivation 271
Contents Management status, perception of climate change, intent to participate in the projects and so on
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Table 3. Socio-economic characteristic of the sample.

Division Number (n) Proportion (%)
Farming types Rice farm 217 434
Greenhouse cultivation 271 542
Region Kangwon-Gyenggi 101 20.8
Chungbuk-Chungnam 99 204
Gyeongbuk-Gyeongnam 138 284
Jeonbuk-Jeonnam-Jeju 148 30.5
Age Under 40 years old 26 54
40 - 49 years 49 102
50 - 59 years 119 24.8
60 - 69 years 217 452
70 years old and/or above 69 144
Gender Male 401 822
Female 80 164
Edu Less than elementary school 11 23
Middle school 41 84
High school 170 348
Bachelor degree 229 46.9
Advanced degree 37 7.6
Career Under 10 years 75 15.6
10-19 years 158 328
20 - 29 years 78 162
30 - 39 years 78 162
40 years and/or above 92 19.1
Inc Less than 10 million won 74 152
10 million - less than 30 million won 163 334
30 million - less than 50 million won 9 20.3
50 million - less than 70 million won 83 17.0
More than 70 million won 68 139
Total” 488 100.0

“ Out of the total 488 farm households, 2 farms did not respond to the residential area question, 8 farms to the age question, 7 farms to the
farming experience question, and 1 farm household to the annual agricultural income question.
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Table 4. Greenhouse gas reduction education and training sessions.

Division Number (n) Proportion (%)

Education related to greenhouse gas reduction Yes 146 29.9
No 342 70.1
Total 488 100.0

Number of training related to greenhouse gas reuction None 15 10.3
Less than 1 - 2 times 105 71.9
Less than 2 - 3 times 21 14.4
Less than 3 - 4 times 2 1.4
More than 5 times 3 2.1
Total 146 100.0
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Table 5. Recognizing the need to reduce greenhouse gas emissions.

Division Rice farm Greenhouse cultivation

Number (n) Proportion (%) Number (n) Proportion (%)
(Not at all) Don’t know 8 37 4 1.5
No difference 30 13.8 32 11.8
(Well) Know 179 82.5 235 86.7
Total 217 100.0 271 100.0

Table 6. Whether to participate in Greenhouse Gas Reduction Projects (%).

Division Yes No Total
Voluntary projects to reduce greenhouse gas emissions
Rice farm 382 61.8 100.0
Greenhouse cultivation 26.7 733 100.0
External projects of emissions trading system
Rice farm 32 96.8 100.0
Greenhouse cultivation 74 92.6 100.0
Certificate of low-carbon agricultural products
Rice farm 12.0 88.0 100.0
Greenhouse cultivation 89 91.1 100.0

Table 7. Reasons for participation in Greenhouse Gas Reduction Projects (%).

Voluntary projects to reduce External projects of Certificate of low-carbon
. Greenhouse Gas emissions emissions trading system agricultural products
Division
Rice farm Greenhouse Rice farm Greenhouse Rice farm Greenhouse
cultivation cultivation cultivation
Reduce management costs 11.0 16.7 57.1 26.3 11.5 12.5
(energy input costs)
Interest in environmental issues 70.7 62.5 143 52.6 34.6 45.8
Joining the Government’s carbon 14.6 194 0.0 15.8 34.6 25
reduction goals
Receive incentives from greenhouse 3.7 14 28.6 53 - -
gas reductions
Expectations for increased sales due to - - - - 19.2 16.7
low carbon certification
Total 100.0 100.0 100.0 100.0 100.0 100.0

Table 8. Reasons for not participating in Greenhouse Gas Reduction Projects (%).

Voluntary projects to reduce External projects of Certificate of low-carbon
Division Greenhouse Gas emissions emissions trading system agricultural products
Rice farm Gmhqme Rice farm G@nhquse Rice farm Gref:nhf)use
cultivation cultivation cultivation
Lack of economic incentives 15.7 11.6 115 103 12.1 12.6
Difficulty in preparing data such as business 52 9.0 43 8.7 6.8 53
registration and certification of reduction
Difficulties in the education and training 30 35 4.8 48 5.8 49
process
Lack of education and publicity for the 522 55.8 64.1 63.1 55.8 587
business
Concerns about quality and productivity 82 7.0 24 1.6 53 2.8
degradation
Burden of additional labor and time 134 11.6 105 79 6.8 109
Concerns about rising management costs - - - - 4.7 2.0
Others 22 L5 24 3.6 2.6 2.8
Total 100.0 100.0 100.0 100.0 100.0 100.0
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Table 9. Intent to participate in the greenhouse gas reduction project (%).

Division Yes No Total
Voluntary projects to reduce greenhouse gas emissions
Rice farm 92.6 74 100.0
Greenhouse cultivation 923 7.7 100.0
External projects of emissions trading system
Rice farm 79.7 20.3 100.0
Greenhouse cultivation 782 21.8 100.0
Certificate of low-carbon agricultural products
Rice farm 82.5 17.5 100.0
Greenhouse cultivation 84.1 159 100.0

Table 10. Summary statistics and variable definitions.
Unit: Person, %

Variable Description Mean Std. Dev.
Agedu”  Frequency of receiving agricultural education or technical guidance in the past year 2.309 1.2104
Co2edu  Educated on greenhouse gas reduction or low-carbon agricultural technology in the 0.302 0.460
past year = 1, 0 otherwise
Climate ~ Knowing about climate change = 1, 0 otherwise 0.614 0487
Effort Recognizing the need for efforts to reduce greenhouse gases that cause climate change 0.850 0.358
=1, 0 otherwise
Voluntary*  Awareness of voluntary projects to reduce greenhouse gas emissions 3.079 0.932
Trade" Awareness of external projects of emissions trading system 2271 0.796
Certificate® Awareness of certificate of low-carbon agricultural products 2.656 0.949
Envpgm  Participation in agricultural environment conservation programs = 1, 0 otherwise 1.873 0.334
Age Age of farmers 60.132 9.909
Sex Female = 1, 0 otherwise 0.835 0372
Edu’ Level of education 3.501 0.831
Inc” Yearly income from growing crop 3.501 1.757
Area Total acreage (3.3 m’) 7,305.582 10,485.660

Std. Deyv., standard deviation.

" Agedu is classified (D None ) Less than 1 - 2 times (3) Less than 2 - 3 times (4) Less than 3 - 5 times (5) More than 5 times.

* Voluntary, Trade, Certificate are using a 5-point Likert scale for measurement; (D (not at all) Don’t know (2) Don’t know &) No difference
@ Know (3 Know well.

¥ Education is classified (D) Less than elementary school (2) Middle school (3) High school @) Bachelor degree (5) Advanced degree.

” Income is classified (1) Less than 10million won (2) 10 million - less than 20 million won 3) 20 million - less than 30 million won &) 30
million - less than 50 million won (5) 50 million - less than 70 million won (6) 70 million - less than 100 million won (7) More than 100
million won.
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Table 11. Analysis results.

Voluntary projects to reduce External projects of emissions Certificate of low-carbon
Variable greenhouse gas emissions trading system agricultural products
Coeff. Std. Err. Prob. Coeff. Std. Err. Prob. Coeft. Std. Err. Prob.
Agedu 0.152%* 0.091 0.097 0.177%** 0.064 0.005 0.152%* 0.067 0.023
Co2edu -0.111 0.231 0.633 0.203 0.169 0.231 0.167 0.182 0.360
Climate -0.079 0.220 0.718 0.058 0.155 0.707 0.004 0.164 0.982
Effort 0.803***  (0.237 0.001 0.431** 0.193 0.025 0.519%** 0.200 0.010
Voluntary 0.241%* 0.117 0.039 - - - - - -
Trade - - - 0.271%%* 0.098 0.006 - - -
Certificate - - - - - - 0.039 0.086 0.650
Envpgm -0.299 0.361 0.407 -0.544*%* 0.275 0.048 -0.711%* 0.299 0.017
Age -0.007 0.010 0.506 -0.002 0.008 0.820 -0.011 0.008 0.178
Sex -0.075 0.268 0.778 0.233 0.184 0.206 0.070 0.201 0.727
Edu -0.002 0.113 0.983 0.044 0.089 0.618 0.021 0.092 0.822
Inc -0.052 0.061 0.399 -0.020 0.045 0.657 -0.057 0.047 0.234
Area 0.000 0.000 0.282 -2.56e-06  7.36e-06 0.728 -8.34e-06  7.17e-06 0.245
Constant 1.023 1.189 0.390 0.283 0.909 0.756 2.247%* 1.013 0.027
Fitness Log likelihood = -110.671, Log likelihood = -222.977, Log likelihood = -197.703,
LR chi2(11)=29.18 LR chi2(11)=42.17 LR chi2(11) =30.28

Coeff., coefficient; Std. Err., standard error; Prob., probability.
* kxkx* indicate an estimated coefficient is significant at the 0.10, 0.05, and 0.01 level, respectively.

Table 12. The marginal effect of participants in Greenhouse Gas Reduction Policy.

Voluntary projects to reduce External projects of emissions Certificate of low-carbon
Variable greenhouse gas emissions trading system agricultural products
Coeff. Std. Err. Prob. Coeff. Std. Err. Prob. Coeff. Std. Err. Prob.
Agedu 0.016* 0.010 0.089 0.047%%*%* 0.017 0.005 0.034%** 0.015 0.022
Co2edu -0.012 0.027 0.644 0.051 0.041 0.212 0.036 0.038 0.343
Climate -0.008 0.023 0.715 0.015 0.041 0.709 0.001 0.037 0.982
Effort 0.134%** 0.054 0.013 0.128%* 0.063 0.043 0.140** 0.062 0.024
Voluntary 0.026** 0.012 0.036 - - - - - -
Trade - - - 0.072%** 0.026 0.005 - - -
Certificate - - - - - - 0.009 0.019 0.649
Envpgm -0.032 0.038 0.401 -0.143%* 0.071 0.045 -0.161** 0.066 0.014
Age -0.001 0.001 0.508 -0.001 0.002 0.820 -0.003 0.002 0.177
Sex -0.008 0.027 0.769 0.066 0.055 0.233 0.016 0.048 0.733
Edu -0.000 0.012 0.983 0.012 0.024 0.618 0.005 0.021 0.822
Inc -0.006 0.007 0.397 -0.005 0.012 0.657 -0.013 0.011 0.232
Area 1.80e-06 0.000 0.269 -6.75e-07 0.000 0.728 -1.89¢-06 0.000 0.245
Constant 1.023 1.189 0.390 0.283 0.909 0.756 2.247%%* 1.013 0.027
Fitness Log likelihood = -110.671, Log likelihood = -222.977, Log likelihood = -197.703,
LR chi2(11)=29.18 LR chi2(11) =42.17 LR chi2(11) =30.28

Coeft., coefficient; Std. Err., standard error; Prob., probability.
* ok kx* indicate an estimated coefficient is significant at the 0.10, 0.05, and 0.01 level, respectively.
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