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ABSTRACT

This paper examines how consumers perceive climate change and their corresponding change in consumption behavior. The
aim of this work is to investigate factors affecting both consumer willingness to pay taxes for responding to the abnormal
climate in the agricultural sector and the government’s budget use for coping with climate change. The potential endogeneity
of government budget use for dealing with climate change in the tax payment equation is addressed by estimating the
government budget equation and consumer tax payment equation simultaneously. According to the survey, most consumers
experience frequent and intense climate change, and one in two people is in favor of a government policy for importing
agricultural products as their prices increase due to an abnormal climate. Consumer intention for paying tax is positive as
they agree with the government’s budget use and perceive frequent abnormal climate conditions. In addition, consumers with
a high level of education and those with a young age tend to be more willing to pay a tax for effectively responding to
climate change. Last, the marginal effect is the largest for consumer experience of price increases in agricultural products.
This study can be used as meaningful information for governments to formulate fair and equitable tax policies and to infer
the sustainability of the designed policies. It can also be used as a basis for further research in climate change policy

formulation and related academic fields.
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Table 1. Social and demographic characteristics of the sample

Division Number of respondents Percentage (%)
Male 407 50.9
Sex
Female 393 49.1
20s 149 18.6
30s 156 19.5
Age 40s 185 23.1
50s 185 23.1
Over 60 125 15.6
Middle school or less 3 0.4
) Graduating from high school 188 23.5
Education Level
Graduated from college 514 64.3
Graduate school 95 11.9
Less than 2million won 89 11.1
2 ~ Less than 3million won 131 16.4
3 ~ Less than 4million won 146 18.3
4 ~ Less than Smillion won 131 16.4
Monthly household o

. 5 ~ Less than 6million won 118 14.8

income level
6 ~ Less than 7million won 66 8.3
7 ~ Less than 8million won 46 5.8
8 ~ Less than 9million won 30 3.8
Over 9 million won 43 54
Seoul 159 19.9
Gyeonggi/Incheon/Gangwon 273 34.1
) ) Jeolla Province 78 9.8

Region of residence

Chungcheong Province 85 10.6
Gyeongbuk Province 80 10.0
Gyeongnam Province 125 15.6
| 800 100.0
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Table 2. Consumer awareness of extreme weather
(Unit: %)
Survey questions Response results

‘Don't know at all’ (0.3), ‘Don't know’ (2.0), ‘Normal’" (18.5),

Awareness of extreme weather occurrence and intensity
‘Know’ (67.4), ‘Know well’ (11.8)

“Not feeling at all’ (0.4), ‘Not really feeling’ (1.6), ‘Normal’" (13.3),

Level of feeling of extreme weather occurrence and increase in intensity . .
‘More or less feeling’ (66.8), “Very Feeling’ (17.9)

Extreme weather events that will be most damaging to domestic agricultural | ‘Heatwave’ (47.1), ‘Typhoon’ (14.5), ‘Drought’ (28.0), ‘Heavy Rain’
products (9.1), ‘Extreme cold’ (1.3)

. ‘Don't know at all’ (0.1), ‘Don't know’ (0.5), ‘Normal’ (9.6),
Decreased productivity | , . ,
Perceptions of reduced productivity and quality Know’ (70.0), ‘Know well” (19.8),

due to extreme weather . ‘Don't know at all’(-), ‘Don't know’ (0.8), ‘Normal’ (9.9),
Decreased quality
‘Know’ (69.0), ‘Know well’ (20.4),

‘Reduced consumption’ (49.4), ‘Significantly reduced consumption’
(12.8), ‘I don't know’ (3.5), ‘Consume as usual’ (4.9), ‘Purchase

a replacement item’ (29.4)

Consumption patterns when prices rise and quality declines due to extreme

weather

Assessment of supply and demand adjustment by government imports of | ‘Not supportive at all” (1.5), ‘Not supportive’ (9.0), ‘Normal’ (38.9),
agricultural commodities ‘Supportive’ (46.6), ‘Strongly supportive’ (4.0)

Notes: ‘Normal’ means that I'm aware of some, but I don't really understand or be specific.

Table 3. Changes in consumption by agricultural commodity due to extreme weather events

(Unit: %)

Items Decrease a lot Decrease Change none Increase Increase a lot
Grains (rice, barley, beans, etc.) 1.4 21.9 74.6 2.0 0.1
Meat (beef, pork, chicken, etc.) 8.6 63.5 23.9 3.9 0.1
Dairy products (milk, eggs, etc.) 7.9 49.3 38.0 4.5 0.3
Fruits (apples, pears, grapes, peaches, etc.) 15.5 64.4 15.3 4.0 0.8
Vegetables (cabbage, radishes, cucumbers, carrots, etc.) 7.6 61.0 27.4 3.1 0.9
Root and turber crops (sweet potatoes, potatoes, etc.) 14.1 61.8 20.4 3.6 0.1
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Extreme weather affects agriculture, which is highly
climate-dependent, and can cause agricultural yields to
plummet or quality to deteriorate significantly. If extreme
weather events increase in intensity and frequency in the
future, they could lead to large-scale disasters and put
farmers at risk of bankruptcy. Plummeting agricultural
production and farmer bankruptcies could threaten our

nation's food security.

Translated with DeepL.com (free version)
% Food security refers to having and maintaining a
certain amount of food at all times in case of

population growth, natural disasters, wars, etc.
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In response to the threat to food security posed by
extreme weather, our government is pursuing a number of

policies as follows:

1. It helps farmers prepare for extreme weather by
providing weather information or agricultural observations
in advance.

2. It is working to reduce the damage caused by
extreme weather by developing varieties that are

resistant to extreme weather, such as frost resistance
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and cold resistance, or by developing and disseminating
various extreme weather response technologies to
farmers.

3. It supports farmers by improving their facilities to
withstand droughts and floods, and by providing
reactive disaster insurance.

The Ministry of Agriculture, Livestock and Food

spends a significant amount of money each year to

minimize the impact of extreme weather on agriculture.
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Table 4. Descriptive statistics and the concept of variables

Variable Descriptions Mean Std.Dev.
budget” In favor of using national budgets in response to climate change and extreme weather 3.935 0.743
Willingness to pay taxes for responding to climate change and extreme weather in the
pay_tax agricultural sector=1, 0 otherwise 0673 0469
extrm® Subjective awaren'ess of the fact that extreme weather events are becoming more 3.879 0,661
frequent due to climate change®
futext® Extreme weather events are expected to become more frequent and intense in the future. 4.164 0.598
shopper Primary buyer of agricultural products in the household=1, 0 otherwise 0.754 0.431
price_inc Experiencing higher agricultural prices due to extreme weather=1, 0 otherwise 0.873 0.334
ozon Agree that greenhouse gases are causing climate change =1, 0 otherwise 0.780 0.415
carbon Recognize low-carbon certified agricultural products =1, 0 otherwise 0.419 0.494
gender Male=1, 0 otherwise 0.509 0.500
age Age 43.804 13.182
edu Education level 2.876 0.595
inc Average monthly household income 4.060 2.186

Notes: We used 5-point Likert scales for measurement of %) For education level, we measured as ‘@ Middle school or less @) Graduating

from high school 3 Graduated from college @ Graduate school’. For monthly household income level, we measured as ‘@ Less than
2million won @) 2 ~ Less than 3million won 3) 3 ~ Less than 4million won @) 4 ~ Less than 5million won &) 5 ~ Less than 6million

won 68 6 ~ Less than 7million won 7)) 7 ~ Less than 8million won 8 ~ Less than 9million won ® Over 9 million won’
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Table 5. Estimation results

o
=
o

Variable Coefficient Standard Error P-Value
budget
extrm 0.254™" 0.073 0.001
futext 0.170" 0.079 0.032
price_inc 0.262" 0.124 0.035
ozon 0.244" 0.103 0.018
gender 0.122 0.083 0.140
age —0.001 0.003 0.741
edu 0.081 0.071 0.256
inc 0.016 0.020 0.417
pay_tax
budget 0.012 0.296 0.968
extrm 0.214" 0.092 0.019
futext 0.015 0.098 0.875
shopper -0.160 0.116 0.168
price_inc 0.308" 0.147 0.036
ozon 0.394™" 0.120 0.001
carbon 0.051 0.098 0.604
gender 0.013 0.099 0.894
age -0.016™ 0.004 0.000
edu 0.143" 0.083 0.087
inc 0.018 0.023 0.437
constant -0.723 0.900 0.422
Cut-off point ml —0.006 0.382 0.988
Cut-off point m2 0.753 0.366 0.040
Cut-off point m3 1372 0.366 0.000
Cut-off point m4 3.443 0.379 0.000
atanhrho_12 0.454" 0.259 0.080

note: ~p < 0.01, ™p < 0.05 and "p < 0.10 Log likelihood=—1200.039, LR chi2=107.11 (p=0.000)
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Table 6. Marginal effect
Variable budget pay_tax

Coeffs. Std.Err. Coeffs. Std.Err.
budget - 0.012 0.296
extrm 0.254™" 0.073 0.214" 0.092
futext 0.177" 0.079 0.015 0.098
shopper - —0.160 0.116
price_inc 0.262" 0.124 0.308" 0.147
ozon 0.244" 0.103 0.394™" 0.120
carbon - 0.051 0.098
gender 0.122 0.083 0.013 0.099
age -0.001 0.003 -0.016™" 0.004
edu 0.081 0.071 0.143" 0.083
inc 0.016 0.020 0.018 0.023

note: ~p < 0.01, “p < 0.05 and p < 0.10
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