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An Analysis of Consumer’s Willingness to Pay for the Improvement

Jo, Woo-Young - Lee, Seul-Bi -

of Agricultural Land’s Nutrition Balance

Korea has become the highest nitrogen balance (228 kg/ha) among 34 OECD
member countries, and has the stigma of being a ‘Nutrient overload country’ as of
2019. Accordingly, research on the derivation and utilization of nutrient balance
indicators and the ‘regional nutrient management system’ are being promoted to
improve Korea's nutrient balance. It is necessary to support these policies and
studies, form a public consensus on improving the nutrient balance, and evaluate
the function of the public benefit. This paper aims to estimate the public benefit
value of improving the nutrient balance based on an analysis of consumers’
willingness to pay and recognition of Korea’s nutrient excess for 600 consumers
nationwide. As results, 21.2% of the respondents said they were aware of excessive
nutrients in Korea, and 76.7% of the respondents said they were aware of the need
for nutrient management. The average amount of intention to pay for the
improvement of three pollution (soil, water quality, and air) that can occur due to
a nutrient overload was #2,321.1 for soil pollution improvement, ¥2,391.2 for
water pollution improvement, and W2,377.9 for air pollution improvement. The
average willingness to pay for the three pollution reduction was 6,002.3. These
results are expected to be used to form a public consensus on the balance of
payments and to establish measures to enhance public interest values in the future.

Key words : contingent valuation method (CVM), heckman selection model, nutrient
balance, valuation of public benefit function, willingness to pay (WTP)
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Fig. 1. The public function of improving the nutrient balance.
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Table 1. Demographic characteristics
(Unit: persons, %)

Variables Frequency Ratio
Total 599 100.0
Male 307 513

Gender
Female 292 48.7
20 133 22.3
30 133 222

Age

40 161 26.8
50 172 28.7
Middle School 5 0.8
High School 90 15.0

Education
University 437 73.0
Master 67 11.2
Under 100 million won 24 4.0
100 ~200 million won 28 4.7
200 ~ 300 million won 77 12.8
300 ~ 400 million won 106 17.7
Income 400 ~ 500 million won 95 15.8
500 ~ 600 million won 89 14.8
600 ~ 700 million won 57 9.3
700 ~ 800 million won 39 6.5
Over 800 million won 86 14.3
Housewife 62 10.3
Student 28 4.7
Job Blue-collar worker 86 14.3
White-collar worker 365 61.0
Unemployed / etc. 58 9.7
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Table 2. Awareness of nutrient excess

(Unit: %)
Variables S'Frongly Disagree | Neutral | Agree Strongly
disagree agree
Awareness of nutrient excess in Korea 18.2 35.8 24.8 18.2 3.0
Awareness of environmental pollution caused by
. . 6.8 20.0 26.5 40.7 6.0
excessive use of nutrients
Degree of consensus on the need for nutrient
0.5 2.0 20.8 55.2 21.5
management
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Fig. 2. Increasing benefits by reducing nutrient input vs. Maintaining optimal agricultural
production.

off
s
[-40
o
o2
S
N
A
=
r>~
filo
of
ol
ne
rlr
ol
N

LY
=2
4
r°l'

;<1];<4 H/\l- g_g_ A= \:ﬂ ;% ’oﬂ
bol o eta SHITHFig. 3-a). ©l
B o] 262%=E -3 HE 3 THFig. 3-b).
Aiae) 719 7hsd Al 7HA dE
S FoEAoE SEAE AA SFA F 4% AT AES AR o|lFE AAQ 13.0%
o] $EA7} <Eelo] A EE Haryt gk, 9.0%= AAZ Feo] Itz 73T o9
A%E T)E Ao g FAE iAo dthal 3 THTable 3).

FETFA AN 3l tig ABH (57 FES Gl A el tid E9E FA3)
71 Y&l AEYALE B3 SHAE o2 Bl A FJAtgHo] FRFX| 7T A&7

B2
f
O>

O}m ooy A2
AN
&
UIM

mlo off o

:(n)l'_',
N



of
on.
)
2
Mo
¥

A ANl W &BlAF A B B 175

(Unit: %)
a. Degree to which economic compensation is required.
Strongly Disagree | 0.8
Disagree - 4.5
Neutral _ 26.2
Agree I 0.8
Strongly Agree - 7.7
0 10 20 30 40 50 60 70
b. Degree of economic compensation.
Additional Production Costs (1) [ 125
Production Reduction (2) |GG 5.
Environmental Improvement(3) [ IEIEGIGNG<G<GzGgGEEEEE 305
(1)+(2) I 130
(1)+2)+3) M ss
0 10 20 30 40 50
Fig. 3. Economic compensation needs and degree of compensation.
Table 3. Intention to purchase nutrient balance improvement products
(Unit: %)
Variables Ratio
Yes 64.0
I don’t need to pay 13.0
The financial burden is too high 9.0
Need to be addressed with existing budget 7.0
No Must be paid by farmers themselves 4.0
Payment must be made somewhere other than the nutrient balance 2.0
Failure to sympathize with the need for nutrient management 1.0
Total 36.0
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Table 4. Expectations of improvement in payments
(Unit: %)

Less |Lessthan|Less than |Less than| More
Variables than 20% to 40 to 60 to than | Average
20% 40% 60% 80% 80%

Expectations of improvement
6.8 25 323 22.9 13.0 50.3

in payments
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Table 5. Variables used in analysis

Variables Explanation
Soil - Water - Air: 1,000~10,000 / 10 stage Payment
WTP (Won) card method

Mix : 1,000~30,000 / 30 stage Payment card method

Willingness to pay

0: No
1: Yes

Respondent
characteristics

Residential area

Seoul, Gyeonggi / Incheon, Daejeon / Sejong /
Chungcheong, Gwangju / Jeolla, Daegu / Gyeongbuk,
Busan / Ulsan / Gyeongnam, Gangwon / Jeju

Age

Age

Education

0~3: Middle, High, College, Master

Income (million won)

0~2: 300, 300~600, over 600

Pay judgment

impact variable

Production vs. Public Interest Creation

Need for compensation for creating public interest

Tax

(Compensate for the creation of the public benefits)

0: Disagree
1: Agree

Consumption
characteristics

Eco-friendly consumer

0: Non eco-friendly consumer
1: Eco-friendly consumer

Cost-effective consumer

: Non cost-effective consumer
: Cost-effective consumer

—_ O

Social ethical consumer

0: Non Social ethical consumer
1: Social ethical consumer

Factors to consider when
purchasing food

Quality, Price, Freshness, Safety, Eco-friendly,
Health, Animal welfare, Fair trade, Low-carbon

Awareness and

Awareness of environmental
pollution caused by excessive
use of nutrients

Five-point scale

Awareness of nutrient

0: Aware of nutrition overload

empath . .. o,
pattly excess in Korea 1: Oblivious to nutrition overload
Degree of consensus on the need . .
. Five-point scale
for nutrient management
Interest in agriculture Policy and issue interest in agriculture
0: Negative
Agricultural Image of agriculture "
B 8 5 1: Positive

characteristics

Experience living in rural areas
(over 1 year)

0: Have experience living in the countryside
1: Don’t have experience living in the countryside

Expectations

WTP help expectations

Percentage: How much will it help improve the
nutrient balance
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0
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(0.222)
(0.006)
(0.82)
(0.809)
(0.829)
(0.156)
(0.172)
(0.07)
(0.09)
(0.126)
(0.14)
(0.128)
(0.134)

Standard error

Coefficient
-0.256
0.002
-1.064
-1.03
-0.943
-0.165
-0.213
0.196™
0.324™"
0.92""
-0.055
0.343™
0.32"

High
College
Master

300~600
Over 600

Age
Public Interest Creation

Residential area
Social ethical consumer

Eco-friendly consumer
Cost-effective consumer

Tax

Variables
Income
Production vs.

(million won)

Education
Need for compensation for creating public interest

Respondent
characteristics
Pay judgment

impact variable
Consumption

Table 6. Payment intention analysis results
characteristics
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Variables Coefficient |Standard error
Awareness of environmental pollution caused by
.044 .
Awareness and excessive input of nutrients 0.0 (0.067)
empathy
Awareness of nutrient excess in Korea -0.215 (0.141)
Interest in agriculture 023" (0.085)
Agricultural
grieu t.u r.a Image of agriculture -0.087 (0.143)
characteristics
Experience living in rural areas (over 1 year) -0.404™" (0.147)
Number‘ of 599
observations

Note: Single, double, and triple asterisks (*) denote significance at 10%, 5%, and 1% level respectively.
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Table 7. Results of soil and water quality improvement analysis

Soil improvement Water quality improvement
Variables
Coefficient |Standard error| Coefficient |Standard error
Residential area -150.262 (412.389) 305.383 (418.154)
Age -27.978" (12.521) 234766 (12.699)
High 730455 | (1356.142) -730.595 | (1374.953)
Respondent .
o Education College 507.723 | (1319.531) | -1178.49 (1337.762)
characteristics
Master 572.03 (1358.946) | -1265.986 | (1377.724)
Income 300~600 906.542" | (357.443) 7658077 | (362.573)
(million won)|  Qver 600 695.63" (394.771) 786.258™ | (400.445)
Tax Agree 787.841 (525.423) 945.065" (533.142)
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Soil improvement Water quality improvement
Variables
Coefficient |Standard error| Coefficient |Standard error
Eco-friendly consumer -1093.818"™"|  (326.775) -766.049" | (331.49)
Cost-effective consumer -88.481 (314.139) 183.553 (318.639)
Social ethical consumer -112.755 (338.449) -358.86 (343.339)
Price -164.69 (417.978) -239.464 (424.546)
Consumption Freshness 239.575 (367.177) 411.31 (372.914)
h o Factors to — —
characteristics consider Safety 830.591 (390.564) 995.492 (396.578)
when Eco-friendly 34.34 (505.275) 555.097 (513.124)
purchasing Health 151.008 | (703.346) 254619 | (714.226)
food
Animal welfare -554.641 (1301.709) -1284.51 (1321.194)
Low-carbon 6844.436™" | (2581.888) 7040.034™"| (2624.124)
Awareness of nutrient
. -119.861 (321.236) 29.584 (325.825)
excess in Korea
Awareness of environmental
Awareness . .
pollution caused by excessive -169.665 (149.644) -237.692 (151.786)
and empathy . .
input of nutrients
Degree of consensus on the
. 182.084 (211.705) 144.49 (214.997)
need for nutrient management
Interest in agriculture 343.053 (226.882) 329.52 (230.175)
Agricultural Image of agriculture -583.971" (326.823) -811.387" | (331.535)
characteristics Experience living in rural
-91.521 (331.559) -119.641 (336.259)
areas (over 1 year)
Expectations WTP help expectations 23.894™" (5.736) 23.725™ (5.826)
Constant number 1879.183 3248.551
A 360.128 (902.753) 246.603 (916.327)
0 0.144 0.0978
o 2486.925 2519.646
Number of observations 383

Note: Single, double, and triple asterisks (*) denote significance at 10%, 5%, and 1% level respectively.
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Table 8. Air and Soil - Water - Air Mix Improvement Analysis Results

Air quality improvement Soil - Water - Air Mix
Variables
Coefficient |Standard error| Coefficient |Standard error
Residential area 472.242 (421.669) 738.42 (1169.976)
Age -32.944" (12.808) -60.583" (35.503)
High -556.003 (1386.427) -4480.96 (3848.526)
Respondent .
. Education College -1054.069 (1348.885) -4167.235 (3745.143)
characteristics
Master -920.183 (1389.181) -4858.28 (3856.986)
Income 300~600 42637 (365.696) | 1792.037" | (1013.15)
(million won)|  Qver 600 300.079 (403.898) | 2245913 | (1118.899)
Tax Agree 682.717 (537.834) 1111.163 (1488.02)
Eco-friendly consumer -759.4757 | (334.359) | -1739.419 (926.05)
Cost-effective consumer -71.664 (321.378) -1004.704 (890.474)
Social ethical consumer 58.188 (346.315) -821.44 (959.078)
Price -124.262 (428.524) 539.42 (1180.682)
Consumption Freshness 148.42 (376.389) 89.163 | (1037.42)
.. Factors to "
characteristics . Safety 708.432 (400.225) 2247.607 (1104.122)
consider
when Eco-friendly 20.829 (517.881) -10.365 (1427.922)
purchasing Health 461.142 (720.821) 688.992 | (1988.008)
food
Animal welfare | -1985.794 (1333.027) -3086.74 (3683.912)
Low-carbon 5772.296" (2649.65) 2268.676 (7281.32)
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Air quality improvement Soil - Water - Air Mix
Variables
Coefficient |Standard error| Coefficient |Standard error
A f nutrient
Wareness of nutrien 81.008 | (328619) | -511.307 | (910.679)
excess in Korea
Awareness of environmental
Awareness . .
pollution caused by excessive -117.717 (153.091) -322.574 (424.194)
and empathy . .
input of nutrients
D f thy .
ceree of consensus O e | 379 404" | (216.992) |  497.628 | (598.262)
need for nutrient management
Interest in agriculture 238.106 (232.178) 648.526 (642.824)
Agricultural Image of agriculture -679.392" | (334.403) | -1843.1617 | (926.205)
characteristics . s
Experience living in rural
-64.124 (339.122) -267.185 (940.198)
areas (over 1 year)
Expectations WTP help expectations 30.221° (5.88) 73357 (16.211)
Constant number 1741.069 9957.316™
A 143.085 (924.568) -1575.281 (2554.417)
0 0.056 -0.222
o 259.667 7070.07
Number of observations 383

Note: Single, double, and triple asterisks (*) denote significance at 10%, 5%, and 1% level respectively.

7y o WA EAIF NS B, £, U717 47 1T A 2.321.19, 2,391.29,
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Table 9. Amount of WTP for Soil, Water, and Air per year

d, SINA 7R = 2,222

(Unit: won)
95% confidence interval
Target Average WTP
Sub-amount Upper amount
Soil 2,321.1 508.3 10,000
Water 2,391.2 487.8 10,000
Air 2,377.9 908.5 10,000
Total 7,090.2
Soil - Water - Air Package 6,002.3 1,027.2 18,462.1
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Table 10. Estimation of the public benefit value of the improvement nutrition balance per

year
(Unit: one hundred million won)
95% confidence interval
Target Public benefit value
Sub-amount Upper amount
Soil 859 188 3,703
Water 885 180 3,703
Air 880 336 3,703
Total 2,625
Soil - Water - Air Package 2,222 380 6,836

Note: The amount of consumer WTP due to the improvement of the nation’s overall nutrient balance was
calculated using the production-age population (37,030,000 people, Statistics Korea) in 2021.
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