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ABSTRACT

This study examines electric vehicle (EV) owners’ acceptance of the Plus Demand Response (DR) program on Jeju Island,
Korea, where renewable energy curtailments surged from 3 cases in 2015 to 181 in 2023. From a theoretical perspective,
integrating EVs into DR programs addresses the intermittency of renewables, enhancing grid flexibility and supporting carbon
neutrality - critical gaps in behavioral economics literature on demand-side management. Plus DR incentivizes EV charging
during surplus renewable periods. Applying a single-bounded dichotomous choice contingent valuation method (CVM) to 313
Jeju EV owners surveyed May 15 - 19, 2023. Mean willingness to accept (WTA) compensation is KRW 71.21/kWh for
one-day notice and KRW 89.31/kWh for 3-hour notice - equating to 24 - 30% discounts - with shorter notice elevating WTA
due to higher opportunity costs. Income positively influences WTA while home charger ownership lowers it, as greater
charging convenience reduces perceived inconvenience costs and increases Plus DR participation willingness (A low WTA
translates to high acceptance for PLUS DR.). These findings reinforce the role of notification timing in DR participation and
inform customized incentive designs, such as tailored notifications and subsidies for high-income/non-home charger users, to

boost renewable integration.
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Table 1. Descriptive statistics of socioeconomic
variables
. » Standard
Variables Definitions Mean o
deviation
Gender of the respondent
GENDER 0.684 0.466
(male=1; female=0)
AGE Age of the respondent 43.760 10.884
Household income per month
INCOME . . 4.848 1.682
(Unit: KRW one milliona)
Dummy for the installation of
HOME 0.268 0.444
charger at home (yes=1; no=0)

Note: During the survey time, USD 1.0 equalled KRW 1,330.2
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Table 2. Distribution of answers by bid level in
the instance of notice one day

Bid S . Number of answers (%)

ample size

(KRW/ \

KWh) (o) Yes-yes | Yes-no No-yes No-no
30 60 (100.0) |12 (20.0) | 5 (8.3) |14 (23.3) |29 (48.3)
70 60 (100.0) |21 (35.0) | 11 (18.3) | 15 (25.0) | 13 (21.7)
100 | 66 (100.0) |22 (33.3)| 19 (28.8) | 13 (19.7) | 12 (18.2)
120 | 63 (100.0) |26 (41.3)| 16 (25.4) | 13 (20.6) | 8 (12.7)
130 | 64 (100.0) |36 (56.3)| 19 (29.7) | 4 (6.3) 5 (7.8)

Total | 313 (100.0) (117 (37.4)| 70 (22.4) | 59 (18.8) | 67 (21.4)

Note: The figures in parentheses indicate the ratio of answers

Table 3. Distribution of answers by bid level in
the instance of notice 3 hours ago

Bid Number of answers (%)

(KRW/ Sample size

KWh) (%) Yes-yes Yes-no No-yes No-no
30 60 (100.0) |10 (16.7)| 5 (8.3) |10 (16.7) (35 (58.3)
70 60 (100.0) | 14 (23.3) | 12 (20.0) | 18 (30.0) [ 16 (26.7)

100 | 66 (100.0) |16 (24.2) | 15 (22.7) |14 (21.2)|21 (31.8)
120 | 63 (100.0) |26 (41.3) | 13 (20.6) | 8 (12.7) |16 (25.4)
130 | 64 (100.0) |32 (50.0) | 17 (26.6) | 6 (9.4) | 9 (14.1)
Total | 313 (100.0) | 98 (31.3) | 62 (19.8) |56 (17.9)|97 (31.0)

Note: The figures in parentheses indicate the ratio of answers

: 7}%1 A4 Fo4e
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Table 4. Estimation results
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Table 5. Estimation results with covariates

Variables Notice one day ago | Notice 3 hours ago Variables Notice one day ago | Notice 3 hours ago
Constant 1.557 (4.622)*** 1.767 (5.070)*** Constant 0.837 (1.166) 0.450 (0.624)
Bid* 0.022 (6.180)*** 0.020 (5.617)*** Bid* 0.023 (6.343)*** 0.021 (5.774)***
Number of 313 313 GENDER 0.119 (0.430) 0.169 (0.634)
observations AGE 0.001 (0.011) 0.011 (0.985)
Log-likelihood -189.572 -199.159 INCOME 0.187 (2.425)** 0.177 (2.376)**
Wald statistic® 126.818 (0.000)*** | 215.043 (0.000)*** HOME -0.579 (-1.911)* -0.201 (-0.706)
Mean WTA KRW 71.205 KRW 89.307 Number of 313 313

(USD 0.054) (USD 0.067) observations
t-values 11.261%%** 14.664*** Log-likelihood -185.283 -195.362
Note: The figures in parentheses besides the coefficients mean Wald statistic® 295.239 (0.000)*** 282.462 (0.000)***
t-values. *** imply statistical meaningfulness at the 1% level. * The KRW 79.276 KRW 96.174
unit is KRW/kWh. ° The hypothesis is that all of the slopes are Mean WTA (USD 0.060) (USD 0.072)
zero, and the p-value is depicted in the parentheses beside the t-values 17.183%%% 16.807%**

statistic.
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Table 6. WTA results according to scenarios
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