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A Study on the Demand Factors and
Means of Hydrogen Fuel Cell Electronic Trucks for
the Construction of Hydrogen Logistics Infrastructure
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Abstract

The freight transport industry has a high impact on the environment due to its high energy consumption
and carbon emissions, and freight transport has traditionally relied on fossil fuel vehicles based on internal
combustion engines. The greenhouse gas emissions and air pollution caused by this are becoming serious
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A Study on the Demand Factors and Means of Hydrogen Fuel Cell Electronic Trucks for the Construction of Hydrogen Logistics Infrastructure

problems. Accordingly, there is an urgent need to reduce carbon emissions and switch to eco-friendly
energy sources. Various factors should be considered for the commercialization and expansion of hydrogen
vehicles. Using the AHP technique, we analyzed the demand factors for the introduction of domestic
hydrogen cargo vehicles, identified the decision-making factors that affect the intention to switch from
existing energy sources to hydrogen energy, and analyzed the scale of policy subsidies for the expansion of
hydrogen cargo vehicles in the future. The first priority was ‘cost” (0.381), the second was ‘vehicle
performance’ (0.314), and the third was ‘convenience’ (0.305). In terms of detailed factors, vehicle price,
charging time, and maximum driving distance were found to be important factors. Analysis of respondents'
willingness to pay additionally for hydrogen trucks in future truck purchases The average additional
payment amount was estimated to be approximately 7.568 million won, and excluding those who refused to
pay, it was 14.55 million won. In order to activate hydrogen trucks, stabilization of initial vehicle prices is
necessary, and in particular, support for vehicle purchases through subsidies should be given priority.

Keyword : hydrogen Trucks, demand Factors, willingness to pay, AHP, hydrogen Infrastructure
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A Study on the Demand Factors and Means of Hydrogen Fuel Cell Electronic Trucks for the Construction of Hydrogen Logistics Infrastructure
Che [& 10 20|+ 22kt 220 242 flto stEAt 2T 10032 HE22 2024

H 68 30YEH 78 82UNK| AHP (Analytic Hierarchy Process) ZAMS Z2I2HSSICE,

[E 1) $2% £2901 24 oy

[Table 1] The subject of analysis of truck demand factors

Classification Sample size Ratio(%)

~40s 26 26.0

Age 50s 47 47.0

60+ 27 27.0

Seoul 35 35.0

. Incheon 33 33.0

Residence -

Geonggi 25 25.0

etc. 7 7.0

. High school graduate or lower 64 64.0
Education

Over College graduate 36 36.0

Less than 5 million won 13 13.0

Average monthly 5~6 million 41 41.0

income

over 6 million won 46 46.0

o less than 15 years 8 8.0

Driving 15~30 years 46 46.0
experience

Over 30 years 46 46.0

Total 100 100.0

ZAF LIE2 SEAS A ?‘DHAI J-EWJ, FaotEASA P00 St XlE oAt Bl =
E
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2.2 AHP &M

LU= MYE 2 ABSS [H 219 20| 245 +x& *E*ﬁlﬁr‘iietﬁ IASS A7 =8
XE 70 & SHSHEAM HAEFHaA HO|M, XigF F0f Al Ldst= H|E, 17 7 & T
He| S9 A 45 3 2R AESIAULCL 2A4E52 442 1452 ME %%9; M&Est ot

[H 2] AHP ZAf LIS
[Table 2] Contents of AHP survey

Classification Contents

Gender, age, place of residence, education level, average monthly

Respondent classification . .. .
income, driving experience, etc.
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Importance of considerations when purchasing a car

Type of vehicle to purchase in the future

Considerations when purchasing a Purchase intention due to improvement of hydrogen vehicle
new car infrastructure

Reasons for hesitation in purchasing a hydrogen vehicle

Preferred hydrogen vehicle price and subsidy policy

Willingness to pay for a hydrogen vehicle

Willingness to pay for a hydrogen

vehicle Reasons for not being willing to pay more for a hydrogen vehicle

than a fossil fuel vehicle

Priority of selection when

purchasing a hydrogen vehicle Priority of selection when purchasing a hydrogen vehicle using AHP

LA 1SR FOfQ BB 1A4E EMZAD} [E 31 20| H[2°0] 03812 1A =A| LR
1, 032 X M5 0314, “HOY 0305 =2 LIEFRICE

[H 3] AHP 328 TEE7t Z4nt

[Table 3] Results of AHP importance comprehensive evaluation

1st level Importance 2nd level Importance Synthesis Priority
Charging time 0.432 0.132 3
Convenience 0.305 Charging station distance 0.301 0.092 6
Convenoence of maintenance 0.266 0.091 7
Vehicle purchase price 0.378 0.144 2
Price 0.381 Driving fuel efficiency 0.290 0.111 5
Maintenance costs 0.332 0.126 4
Maximum driving range 0.252 0.165 1
Vehicle 0314 Fuel safety 0.194 0.061 8
Perfomance Eco friendly 0.134 0.042 10
Vehicle type 0.148 0.047 9

A 2MZAL, HolY M| HUiN Fak A1 FTAIRPO| 04322 7HY = LIEHGY,
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[Table 4] Distribution of additional willingness to pay for hydrogen vehicle purchases

Fiz:m?,flfter Witl;inl;gal;ess Frequency | Ratio(%) Sec:gﬂmgffer Witl(:il;gal;ess Frequency | Ratio(%)
5 million Yes t 68.8 ! vljcjﬂion ;Zs 110 99019
won No 5 313 2.5 V:11(1)1r11110n SI(\IZS 411 ;gg
10 million Yes 5 294 . vlsgﬂion 31{\1(_;5 411 égg
o No 12 706 5 fvni:on ;Zs 111 98i.3)7
15 million Yes 4 250 . vrfﬂm 31{\1(_;5 4 1000
won No 0 75.0 7.5 V:11(1)1r11110n SI(\IZS ; izg
20 million Yes 2 13 “ vrfﬂm 31{\1(_;5 2 1000
o No 15 88.2 ! vrfﬂm 31{\1‘32)5 114 96373
25 million Yes ! 59 N vrfﬂm 31{\1‘32)5 1 1000
won No 16 941 12.5Wr(1)1;1110n SI{\IZS l15 963.)‘38
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[Table 5] Results of an estimation model of additional willingness to pay for the purchase of hydrogen trucks

Including covariates Without covariates

Variable
Coefficient SD-Error t-statistic Coefficient SD-Error t-statistic
Constant 9.3049 4.409830 2.1100° 2.7932 0.871166 3.2062"
BID -0.0020 0.000567 -3.5974™" -0.0019 0.000530 -3.624177
AGE -0.1089 0.086124 -1.2645
INCOME -0.0050 0.005826 08514
EXP 0.1036 0.071332 1.4521

Number of observation = 52

Number of observation = 52

L(3) = -2421718 L(f3) = -26.06817
L(0) = -35.88966 L(0) = -35.88966
X2 = 23.34495 (df=4, P=0.000) X2 = 19.64296 (df=1, P=0.000)

* 5% level of significance, ** 1% level of significance, *** 0.1% level of significance

Test statistic

34 X2 AR A

MR Xt 7tAECH FUS FIIE X2 QAL 8l 1Y £8% 0|fe FAAX| 0 Cf
o 24 NASHACL 129 Zah (2 1]2h 20| =AQIZRo| P £=FO0| OFF fESICHIt
45.8%2 7t = LERD, T3 2 ZX0| OtF fFSICh 333%, TAXEHO| J|&, S
Mg 5= QICk 14.6% 2 =22 LIEFLLCE

100.0% 591.7%
90.0% 83.4%
80.0%
70.0% 86.7%
60.0% 52:1%
50.0% 5-8%
40.0% 3.3%
30.0%
0 4.6%
20.0%
B 6.3% 490
10.0% . . i‘UID%
0.0% | |
Lack of Lack of Lack of safety Lack of No interest in
economic  infrastructure preferred hydrogen
feasihility vehicles cargo vehicles
m 1st+2nd+3rd  m1st
(A8 1] Xl AR #2
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