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This study assessed the effect of consumer perceptions of carbon-neutral policies on their
willingness to pay (WTP) for “low-carbon certified salads” and the potential change in WTP after
targeted education. Using conjoint analysis, we gauged the average WTP for salad attributes.
After educating consumers on carbon-neutral measures, the average WTP surged by 811 won,
highlighting the efficacy of education in policy comprehension. The profit margin for these salads
stood at 1,653 won, indicating potential profitability through informed education. Upon
segmenting respondents based on their carbon-neutrality awareness and carbon-reducing
practices, high-awareness groups demonstrated a significant WTP increase; however, the
low-awareness cohort showed negligible change, emphasizing the need for diversified education
approaches.

Keywords: Choice experiment, Conjoint analysis, Difference-in-Difference, Low carbon certified
agricultural products, Marginal willingness to pay
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Fig. 1. Difference-in-differences estimator: policy implementation.
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Table 2. Salad attributes and levels per attribute

Attribute Levels per Attribute
Low Carbon Certification Mark ‘No Certification Mark’, ‘With Certification Mark’
Salad Components ‘100% Vegetables’, ‘Vegetables + Chicken Breast’
Salad Purchase Channel ‘Online E-commerce’, ‘Offline Mart’, ‘Franchise Store’

Price 2,000 KRW?, ‘4,000 KRW’, 6,000 KRW’
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Fig. 2. Example used in the choice-based experimental survey.
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Fig. 3. Difference-in-differences estimator: providing information on carbon neutral policy.
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Table 3. Basic statistical measures for respondents’ characteristic variables

Variable Total Experimental Group: ~ Control Group:
(persons) Group A (persons)  Group B (persons)
Respondent 100 50 50
Male 45 23 22
Gender
Female 55 27 28
19 —29 years old 78 42 36°¢
30 —39 years old 17 3 14
Age 40 — 49 years old 1 1
50 — 59 years old 3 3
60 years old and above 1 1
High school or below 3 3
) University (currently attending) 43 23 20
Educational Level o
University graduate 40 21 19
Graduate school or higher 14 3 11
Seoul 85 40 45
Region of Origin Metropolitan area 11 7 4
Other 4 3 1
. Single 87 43 44
Marital Status .
Married 13 7 6
Less than 500,000 KRW 10
500,000 to less than 1,000,000 KRW 46 23 23
Average Monthly 306 100 to fess than 1,500,000 KRW 28 16 12
Expenditure
1,500,000 to less than 2,000,000 KRW 6 3 3
2,000,000 KRW and above 10 6 4

Note: While the hypothesis test for the scale parameter estimation showed that only the educational level variable had the null
hypothesis (the parameters of the two groups are equal) rejected at a 95% significance level, the P-value was not
significantly large. Additionally, since Group B, which did not receive information, had a slightly higher education level,
no adjustment was made.
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Table 4. Basic statistical measures on respondents’ awareness of carbon neutrality

Variable Total Experimental Group: Control Group:
(persons) Group A (persons) Group B (persons)
Completely unaware 11 5 6
Awareness Of. Somewhat aware 42 18 24
Carbon Neutrality

Well informed 47 27 20

Awareness of Completely unaware 22 14 8

Carbon Neutrality ~Heard of it but don’t know much 39 14 25

Strategy Somewhat aware 26 16 10
Implementation Well informed 13

Awareness of the Completely unaware 11 7 4

Strengthened Heard of it but don’t know much 36 14 22

Response to the Somewhat aware 32 17 15

Climate Crisis Well informed 21 12 9

Total 100 50 50
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Table 5. Information acquisition source

Source of Information Acquisition Total (persons) Eéfgg;;“glg;i:f : Gfo(:gr;l g;f;g 9

vV 28 12 16

Radio 0 0 0
Newspaper 11 6 5
YouTube 29 15 14
SNS 9 5 4
Portal News 49 21 28
Portal Search 13 5
Advertisements 0 0
Others 18 9
Never heard of it 19 13 6

Table 6. Extent of carbon reduction behavior practiced by respondents

Degree of Carbon Reduction Total Experimental Group: Control Group:
Behavior (No. of people) Group A (No. of people) Group B (No. of people)
Ist Walking or biking for short Walking or biking for short Walking or biking for short
distances (61) distances (30) distances (31)
. i . . I .
ond Using public transportation Reducing food waste (25) Using public transportation

instead of private cars (48) instead of private cars (29)

Using public transportation

3rd Reducing food waste (46) instead of private cars (19)

Reducing food waste (21)
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Table 7. Dummy variables assigned to salad attributes

Attribute Dummy Variable
Low-Carbon Certification Mark Provided = 1, Not Provided =0
Relateq o L.ow-Carbon Carbon Neutral Information Provided = 1, Not Provided =0
Certification Mark
Survey Sequence 2nd=1, Ist=0
Related to Salad Ingredients Chicken Breast Provided = 1, Not Provided = 0
Online = (0,0)
Rel 1 .
clated to Salad Purchase Method Offline Supermarket = (1,0)
Purchase Method .
Franchise Store = (0,1)

Table 8. Estimated results for salad attributes of all respondents

Category Coefficient
Certification Mark 0.874016**
Related to Low-Carbon Certification Mark x Information 0.105656
Certification Mark Certification Mark x Survey Sequence -0.060716
Certification Mark x Information * Survey Sequence 0.516631**
Related to Salad Ingredients Chicken Breast 2.375399**
Offline (vs Online) 0.035830
Related to Salad Purchase Method
Franchise (vs Online) 0.182430*
Related to Salad Price Price -0.000637**

Note 1) The results are based on the Difference-in-Differences (DID) method. It represents the change in coefficient values due
to the double difference before and after providing information on the carbon neutrality policy, through the interaction of
the Certification Mark dummy x Information

2) **p < 0.01, *p < 0.05 indicate statistical significance.
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Table 9. Method of classifying respondent groups

Grou Classification Criteria | Classification Criteria II
P Understanding of Carbon Neutrality Policy Degree of Practicing Carbon Reduction Behavior
. R dents (41 le) wh d, .
High Awareness esl?‘on ents ( beop &)W © ar:?were Respondents (38 people) who practiced carbon
T know the specific details,” or . . .
Group crs e o reduction behaviors 4 times or more.
I’m familiar with the goals and direction.
R dents (59 le) wh d, .
Low Awareness B e:spon ents (59 people) o answeﬂr)e Respondents (62 people) who practiced carbon
T’ve only heard of the policy name,” or . . .
Group reduction behaviors less than 4 times.

“I have no idea.”

Table 10. Estimated results for salad attributes of respondents based on classification criteria i (understanding the
carbon neutrality policy)

Coefficient
Category High Awareness ~ Low Awareness

(41 people) (59 people)

Certification Mark 1.189440** 0.703530%**
Related to Low-Carbon Certification Mark x Information -0.397988 0.431044*
Certification Mark Certification Mark x Survey Sequence -0.504603* 0.191588
Certification Mark x Information x Survey Sequence 0.815566** 0.397086

Related to Salad Ingredients Chicken Breast 2.202418%* 2.508221%*
Related to Salad Offline (vs Online) -0.013145 0.068800
Purchase Method Franchise (vs Online) 0.180248 0.186156

Related to Salad Price Price -0.000649** -0.000632**

Note 1) The results are based on the Difference-in-Differences (DID) method. It represents the change in coefficient values due
to the double difference before and after providing information on the carbon neutrality policy, through the interaction of
the Certification Mark dummy x Information

2) *¥*p < 0.01, *p < 0.05 indicate statistical significance.
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Table 11. Estimated results for salad attributes of respondents based on classification criteria ii (practicing carbon
reduction)

Coefficient
Category High Awareness Low Awareness

(38 people) (62 people)

Certification Mark 1.281773** 0.674398**
Related to Low-Carbon Certification Mark x Information -0.127747 0.207296
Certification Mark Certification Mark x Survey Sequence -0.223119 0.007366
Certification Mark x Information x Survey Sequence 0.787092* 0.340974

Related to Salad Ingredients Chicken Breast 2.366034** 2.395303%**
Related to Salad Offline (vs Online) 0.275352 -0.107762
Purchase Method Franchise (vs Online) 0.387510** 0.052855

Related to Salad Price Price -0.000629** -0.000648**

Note 1) The results are based on the Difference-in-Differences (DID) method. It represents the change in coefficient values due
to the double difference before and after providing information on the carbon neutrality policy, through the interaction of
the Certification Mark dummy x Information

2) **p < 0.01, *p < 0.05 indicate statistical significance.
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Table 12. Maximum willingness to pay by salad attributes

Maximum Willingness to Pay (Unit: Won)

Classification Criteria I Classification Criteria II

Category

Total High Low High Low
Awareness Awareness Awareness ~ Awareness

Related to Before Information Provision 1,372%* 1,832%* 1,113%* 2,037** 1,041%*
Low-Carbon Increase After Information Provision 811** 1,257%* 628 1,251* 526
Certification Mark  Toa] After Information Provision ~ 2,183%* 3,089+ 1,741 3,288* 1,567

Related to Salad Chicken Breast 3720%%  3304%%  3060%*  3762% 3606

Ingredients

Related to Salad Offline (vs Online) 56 -20 109 438 -166
Purchase Method Franchise (vs Online) 286* 278 295 616** 82

Note 1) **p <0.01, *p <0.05 indicate statistical significance.
2) Rounded to the first decimal place.
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Appendix

Results derived from Orthogonal Design for Minimal Alternative Selection Set

Table 1. Minimal alternative selection set

St Levels by Attribute
Low-Carbon Certification Mark Salad Ingredients Salad Purchase Path Price
1 Certified 100% Vegetables Offline Supermarket 2,000 KRW
2 Certified 100% Vegetables Franchise Store 4,000 KRW
3 Not Certified 100% Vegetables Online E-commerce 4,000 KRW
4 Not Certified Vegetables + Chicken Breast Franchise Store 2,000 KRW
5 Not Certified 100% Vegetables Offline Supermarket 6,000 KRW
6 Certified 100% Vegetables Franchise Store 6,000 KRW
7 Certified 100% Vegetables Online E-commerce 2,000 KRW
8 Certified Vegetables + Chicken Breast Online E-commerce 6,000 KRW
9 Certified Vegetables + Chicken Breast Offline Supermarket 4,000 KRW

Note: The minimal alternative selection set of 9 items was derived from the orthogonal design in IBM SPSS Statistics 27.



