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ABSTRACT

This study aims to analyze consumer recognition of the impact of extreme weather events on the Korean agricultural sector,
and the social demand for government countermeasures addressing extreme weather events. For this study, food buyers who buy
food mainly in their household were asked about their recognition of and how to cope with extreme weather events through a
mail questionnaire survey, and the contingent valuation method was used to analyze their marginal willingness to pay for a policy
to respond to extreme weather events. In the analysis, 80.2% of respondents said lower productivity and quality of agri-livestock
products has a negative impact on consumption, and that they would reduce consumption (62.9%) or purchase substitutes (30.7%)
when the prices of agri-livestock products rise while the quality worsens. This implies that lower productivity and quality of
agri-livestock products has a negative impact on consumer welfare. While the analysis of marginal willingness to pay showed
annual taxes have a negative impact on marginal willingness to pay, the positive impact of the prospect of incomes and extreme
weather events on the marginal willingness to pay was statistically significant. The total willingness to pay to respond to extreme
weather events in the agricultural sector measured about 860 billion won, which is greater than the current budget used for this
purpose. This analysis suggests that greater awareness of the effects of extreme weather events on the agricultural sector is needed
among consumers, so that they will view policies and costs related to addressing these issues more positively. The social demand
for addressing extreme weather events related to climate change in the agricultural sector can be increased by educating the public

about the frequency and intensity of extreme weather events.
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Table 1. Socio—economic features of respondents

(Unit: persons, %)
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Table 6. Experience of price rise and consumption
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Table 7. Consumption changes of each agri-livestock
product item following extreme weather

events

(Unit: %)
Item Significantly Less No More Significantly Total
less change more

Grains
(rice, barley,
beans, etc.)

1.2 21.0 | 747 2.7 0.3 100.0

Meat
(beef, pork, 9.1 644 | 22.1 39 0.4 100.0
chicken)

Dairy
product
(milk, eggs,
etc.)

7.0 53.1| 343 4.8 0.7 100.0

Fruit

(apple, pear, 17.2 63.7| 147 | 36 0.7 100.0
grape,
peach, etc)

Vegetable
(Chinese
cabbage,

white 7.9 61.8| 26.0 3.6 0.6 100.0
radish,
cucumber,
carrot, etc.)

Potato
(sweet
potato, 15.2 60.4 | 20.3 3.9 0.2 100.0
white
potato, etc.)
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Price trends of major agricultural products (Unit: won)

(wholesale price, parentheses are rates of increase compared to the previous month)

14,720
(127.79%)

Chinese (10k=)
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27,400
(129.2%)

11,951
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= 11,200
i 5,067 .
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(63.2%%)
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source: Korea Agro-Fisheries & Food Trade Coporation(aT)

Fig. 1. Impact of extreme weather events on

agricultural sector
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Table 8. Annual policy budget to cope with climate change

(Unit : million won, thousand persons)

Category Item 2019 2018 2017 2016 2015
Crop insurance 326,046 252,148 286,995 286,885 285,349
Support for operating crop insurance 55,740 50,962 - - -
Disaster countermeasure cost, disaster
84,264 76,500 76,500 108,500 109,200
countermeasure cost (loan).
Education in Korea National College of
. . . . 8,500 3,000 - - -
Agriculture & Fisheries (executive operation)
Creation of agriculture research complex to cope 500
with climate change
Development of advanced production technology 1,400 - - - -
Rural development, test and research - 350 2,018 2,018 2,218
Rural district-based technology research 600 1,527 - -
Promotion of plant quarantine, inspection and
2,557 1,993 1113 1113
export
Development of agri-livestock product quarantine
. . 1,572 842 440 620
and inspection technology (R&D)
MAFRA Development of agri-bio industry technology -
(R&D, special tax for rural development) ’
Inspection of actual climate change 833 833 400 - -
Overhaul and repair of sea walls managed by
. 43,463 40,890 37,000 45,000 55,000
national and local government
Development of waster sources to be prepared for
11,700 12,100 12,500 42,500 12,500
drought
Expansion of flood control capacity of large-scale
. o 42,000 39,000 28,400 30,242 26,277
agricultural base facilities
Management of agricultural water - monitor,
. 982 671 - - -
evaluate and analyze drought in rural areas
Overhaul and repair of water utilization facilities 558,018 460,000 474,300 540,000 548,700
Development of agricultural water 898,857 840,983 794,866 906,203 821,077
- Develop multi-purpose agricultural water 246,900 295,745 274,900 300,000 305,000
- Reorganize system for using agricultural water 71,800 64,422 74,600 89,325 17,500
Total 580,157 480,816 445,366 516,878 498,577
R&D budget in total budgets 492,200 501,400 489,000 487,000 476,300
Strengthen management of stable supply of food
and agri-food safety - preemptive action in 51,500 45,100 50,800 45,900 46,700
Rural . .
agricultural sector to climate change
Development - - - -
. . Build system to cope with agricultural climate
Administration 17,445 17,445 15,945 14,585 19,108
change (R&D)
(R&D budget)
Informationization project for rural development
- Develop customized agricultural technology - - 19 - -
contents, info system to cope with climate change
Total 68,945 62,545 66,764 60,485 65,808
Population engaged in economic activities 28,137 27,895 27,748 27,418 27,153
Total budget 649,102 543,361 512,130 577,363 564,385
Average budget per capita (won) 23,069 19,479 18,456 21,058 20,785

Note: The population engaged in economic activities in 2019 is the average from January to August.
(Source: MAFRA.Overview of MAFRA Budget and Fund Operation Plan and RDA, Overview of RDA budget. Each year.)
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Table 9. Elementary statistics
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Variable Variable description Average Standard deviation
Age Respondent's age 43.041 12.951
Smaller than 2M won =1, 2.00-2.99M won=2, 3.00-3.99M won=3,
Income 4.00-4.99M won=4, 5.00-5.99M won=5, 6.00-6.99M won=6, 4.144 2.187
7.00-7.99M won=7, 8.00-8.99M won=8, 9.00M won or more=9
Household members Number of people residing in the same household (persons) 3.156 1.168
Education University or higher =1, 0.767 0.423
Less than university education =0
Main buyer of agri-livestock Main buyer =1, Not main buyer =0 0.730 0.444
products
Gender Male=1, Female=0 0.519 0.500
Actual awareness of extreme No recognition of more and stronger of extreme weather events =1,
weather events Probably not =2, Possibly=3, 4.011 0.628
Probably =4, Definitely=5
Experience of agri-livestock product price rise following extreme
Experience of price rise weather events 0.891 0.312
Yes =1, No=2, Undecided =3
.. . Impact of lower agri-livestock productivity and quality following
Impact of productivity and quality extreme weather events? Negative =1, Not negative or undecided 0.910 0.287
changes -0
Prospect of extreme weather Prospect of more and stronger extreme weather events
P Strongly disagree =1, Disagree =2, Undecided=3, Agree=4, 4.167 0.605
events
Strongly agree=5
Respondents 653
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Table 10. Result of probit model analysis

All answers Except answer of no consequentiality
Variable
Model 1 Model 2 Model 1 Model 2
Annual tax -0.00001 -0.00001 -0.00001 -0.00001
(0.00000)*** (0.00000)*** (0.00000)*** (0.00000)***
-0.00518 -0.00420
Age
(0.00405) (0.00437)
Income®) 0.04618 0.06509
(0.02566)* (0.02841)**
-0.07907 -0.06887
Household members (0.04669)* (0.05061)
Main buver -0.18719 -0.21779
4 (0.11897) (0.13096)*
Education -0.00077 -0.11623
(0.12234) (0.13196)
Gender 0.10727 0.11347
(0.10411) (0.11117)
Experience of price rise 0.21241 0.24375
p p (0.17030) (0.18996)
Actual recognition of -0.07553 -0.05658
extreme weather event (0.17525) (0.18523)
Impact of productivity and 0.00142 -0.11034
quality changes (0.09775) (0.10876)
Prospect of extreme 0.25860 0.33718
weather event (0.09870)*** (0.10948)***
Constant term 0.28671 -0.53817 0.29629 -0.48473
(0.11341)** (0.47340) (0.12091)** (0.53631)
Respondents 653 570

Note: Numbers in parentheses are a standard deviation. *** p<0.01 ** p<0.05 * p<0.1

Table 11. Result of analyzed marginal willingness to pay

Variable All answers Except answer of no consequentiality
Age -536.56 -1,538.51 - 129.66) 417.47(-1,402.00 - 298.34)
Income 4780.11(558.55 - 12,366.86) 6474.11(558.55 - 12,366.86)
Household members -8184.74(-20,590.83 - 256.09) -6850.82(-18,911.51 - 2,121.71)
Main buyer -19376.67(-49,962.94 - -269.82) 21665.34(-55,703.42 - -1,601.26)
Education -79.99(-23,957.26 - 23,707.65) -11,561.83(-40,433.59 - 10,825.71)
Gender 11,104.45(-6,447.72 - 36217.10) 11,287.60(-6,667.76 - 37,561.23)
Experience of price rise 21,987.83(-6,199.32 - 61,277.87) 24,247.33(-6,203.42 - 68,293.79)
Actual r°°°gniti°gve°nft extreme. weather 147.09(-19,368.50 - 18,770.74) -5,628.76(-41,239.62 - 27,791.96)
Impact of productivity and quality -7.818.41(-42,504.83 - 24,796.40) -10,978.27(-36,521.02 - 7,358.49)
changes
Prospect of extreme weather event 26,768.54(10,370.58 - 62,328.90) 33,541.73(15,049.02 - 76,892.49)

Note: ( ) means a 90%-confidence interval. The confidence interval is measured through simulation 2,000 times on the basis of Krinsky & Robb (1986).

§) A5 BA 2 Ave 25 DA 3EA AR AL FFol FUsH AL vl Atk W ok 25 it 1
A 25 WF7E A2 Holst 4 nejsh] Foke BAES AT
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Table 12. Result of analyzed average willingness to pay

All answers Except answer of no consequentiality
. 30,465.65 31,790.07
Average willingness to pay
(8,105.798)*** (1 9,152.797)***
Total willingness to pay (M won) 859,619 896,989

Note: () means a 90%-confidence interval. The confidence interval is measured through nonparametric bootstrapping 1,000 times. The population
engaged in economic activities (28,039,000 persons) as of August, 2019, is used to measure the total willingness to pay.
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