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Demand Analysis of Electric Vehicle by Household Type

ABSTRACT

The conversion of the internal combustion engine vehicle to the electric vehicle is suggested as a solution to the problem of global
climate change and environmental pollution. Accordingly, this study was started to promote the use of electric vehicles. The purpose
of'this study is to identify the basic background knowledge and current status of electric vehicles in Korea and abroad, and expand from
previous understanding on which factors affect ones choice on electric vehicles by considering individual characteristics and context
in detail. In the analysis, a set of demand forecasting models were constructed by grouping the respondents based on the household
characteristics as well as the vehicle ownership. At the time in need for better understanding of the feasibility of electric vehicles, it is
expected that the research can assist the promotion of electric vehicles. In the follow-up study, I would like to continue the research on
the activation of electric vehicles.
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Table 1. Respondent Household Type and Average Household Income Attributes

Division Frequency | Rate (%) Division Frequency | Rate (%)

One-person household 41 8.2 Less than 1 million won 12 24

2-person household 96 19.2 1 million won 21 42

Household Type 3-person household 168 33.6 2 million won 61 12.2
More than 4-person household 195 39.0 3 million won 91 18.2

Total 500 100.0 4 million won 77 15.4

Apartment 328 65.6 Average 5 million won 84 16.8

Household

Single Family Detached Housing 62 12.4 Monthly Income 6 million won 47 9.4

Multi-family detached housing 38 7.6 7 million won 31 6.2

Housing Type Multi-family housing (Villa) 47 9.4 8 million won 22 4.4
Officetel 17 3.4 9 million won 15 3.0

Etc. 8 1.6 More than 10 million won 39 7.8
Total 500 100.0 Total 500 100.0
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Table 2. Vehicle Ownership Ratio by Houeshold Type

o] gk uz

Division Frequency Rate(%)
One-person household 26 6.15
household with 2-person 74 17.49
Respondents with vehicle ownership household with 3-person 143 33.81
More than 4-person household 180 42.55
Total 423 100.00

Willing to purchase a vehicle
[265 sample / 53%]

[423 sample /

household with a vehicle

Cf). Vehicle replacement intent included

84.6%]

Total Respondents

[500 sample /
100%]

Mo intention to purchase a vehicle
[158 sample / 31.6%]

The vehicle is willing to
purchase a vehicle

household without vehicle
[77 sample / 15.4%;]

[38 sample / 7.6%]

Ma intention to purchase a vehicle
[39 sample [ 7.8%]

Fig. 1. Classification of Intent to Buy Vehicle According to the Ownership of Vehicle
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Table 3. Variables

o,
o

of

Characteristic

Variable name

Contents

Gender male=0, female=1
Personal characteristics
Age Value (age)
Housing Type Apartment Apartment=0, Remainder=1

Demand Characteristics

Housing Type Detached dwelling

Detached dwelling=0, Remainder=1

Household

Housing Type etc

etc=0, Remainder=1

Characteristics

Total Household Income

Value(Household income)

Presence or absence of vehicles

Have a car=0, No car=1

Purchase price

Value (Ten thousand won)

Fuel cost Value (won)
Supply Characteristics
Charging time Value (min)
Driving possible distance Value (km)
Table 4. Variable Setting Level
Means Explanatory Variable Current Value Level 1 Level 2
Purchase price 4,000 3,000 4,000
IONIQ Fuel cost 2,759 2,000 2,800
(Electric Vehicle) Charging time 27 15 30
Driving possible distance 206 400 200
Purchase price 2000 1,900 2,300
AVANTE Fuel cost 11,448 11,000 14,000
(Gasoline Vehicle) Charging time 5 5 5
Driving possible distance 650 700 700

3 2RQARES 278, 13] ¢ A ] 7871 A=l= 206km
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Table 5. [Model 1] Electric Vehicle Demand Forecasting Model for
All Respondents (500 sample)

Parameter t-value
Constant term 1.20757 4.1368
Purchase price -0.117244 -18.7972*
Fuel cost -0.009582 -4.5887*
Charging time -0.031734 -6.8711%*
Driving possible distance 0.0032771 10.0368*
Age 0.0070258 2.6602*
Total Household Income 0.0006322 5.1537*
Apartment 0.138847 3.2044*
Detached dwelling -0.0946762 -1.4877
Etc -0.0098047 -0.1315
Gender -0.00257287 -0.0386
Presence or absence of vehicles 0.0247687 0.2649
Roh 0.12029
Roh_bar 0.11764
Chi-square 6667.00762
Note) * represents 0.01, ** represents 0.05, *** represents significance

of 0.1

Table 6. [Model 2] Electric Vehicle Demand Forecasting Model of
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Ak 0 BAOE # o Al ot Basich Az
oA 7FPol S BASHL Gl THIE FHEA
Fobe] asha Aunlgo] FoFES A/ AT Helg
Th= elalsh 50549 ] SRS, FhrEase F1
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8 Aoz Almwck

4.4 X2 TN Offt Q= 717 QW 40 oY

A S5 F 7FPe) e 75 Agle] 2 e
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Table 7.[Model 3] For the Household with Intention to Purchase a
Vehicle Purchasing Intended Household (303 sample)

Households Vehicles (423 sample) Parameter tvalue
Parameter t-value Constant term 0.984682 2.5979
Constant term -0.125144 -17.8681 Purchase price -0.125941 -15.3290%*
Purchase price -0.009253 -3.8718* Fuel cost -0.009836 -3.5582%
Fuel cost -0.032396 -6.3717* Charging time -0.037412 -6.1317*
Charging time 0.0035106 9.6084* Driving possible distance 0.003432 7.9798*
Driving possible distance 0.0058157 2.0197* Age 0.008156 2.2909%*
Age 0.0007884 5.8042* Total Household Income 0.001073 6.2532%
Total Household Income 0.122852 2.5595%* Apartment 0.032362 0.5399
Apartment 0.122852 2.5595%* Detached dwelling -0.051137 -0.6285
Detached dwelling -0.08335 -1.1958 Etc 0.046294 0.4706
Etc -0.05016 -0.5648 Gender -0.027898 -0.3397
Gender -0.01869 -0.2557 Presence or absence of vehicles 0.124167 0.9691
Roh 0.13213 Roh 0.14794
Roh_bar 0.12930 Roh_bar 0.14370
Chi-square 619.84569 Chi-square 497.12058
Note) * represents 0.01, ** represents 0.05, *** represents significance Note) * represents 0.01, ** represents 0.05, *** represents significance
of 0.1 of 0.1
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Table 8.[Model 4] Vehicle Purchasing Intended Household Among
Households with Vehicle Ownership (265 sample)
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Table 9. lonig-EV Cross Elasticity Due to Price Change

Division

Model Elasticity

[Model 1] All respondents household (500sample / 100%)| 0.70255

Parameter t-value [Model 2] All respondents households with vehicles 0.19431
Constant term 1.12025 2.6626 ownership (423sample / 84.6%) '
Purchase price -0.133468 -14.5216* [Model 3] All responding households are willing to purchase 0.82115
Fuel cost -0.009209 3.0065* new, add, or replace (303sample / 60.6%) '
Charging time -0.0377 -5.6725* [Model 4] Ve}?ic;les (vzv;t: morel ir;t;gz/t()) purchase or replace 0.52942
vehicles sample
Driving possible distance 0.0036966 7.8227* P °
Age 0.0090817 2.3116** . .
Table 10. lonig-EV (Per 100km) Cross Elasticity Due to Fuel Cost
Total Household Income 0.0012058 6.6958* Change
Apartment 0.045088 0.7263 ——
Division
Detached dwelling -0.01213 -0.1385 —
Model Elasticity
Etc -0.02524 -0.2331
[Model 1] All respondents household (500sample / 100%)| 0.34177
Gender -0.0313 -0.3463 - -
[Model 2] All respondents households with vehicles 4.04945
Roh 0.15961 ownership (423sample / 84.6%) )
Roh_bar 0.15522 [Model 3] All responding households are willing to purchase 038174
Chi-square 469.07560 new, add, or replace (303sample / 60.6%) ’
Note) * represents 0.01, ** represents 0.05, *** represents significance [Model 4] Vehicles with more intent to purchase or replace 021743

of 0.1

vehicles (265sample / 53%)
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