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ABSTRACT

This study examines the cost implications of electric vehicles (EVs) in
Taiwan, with a focus on promoting their widespread adoption to achieve the
government's 2050 net-zero emissions target. Previous research has primarily
compared the total ownership costs of EVs and conventional fuel vehicles,
considering purchase and operational expenses. However, such studies often
simplify charging costs by using a single electricity price rate. In reality,
charging costs are influenced by various factors, including location, charging
time, vehicle usage patterns, charging power, and equipment-related expenses.
To comprehensively assess the current charging costs in Taiwan, this research
employs a Levelized Cost of Charging (LCOC) model. The analysis considers
different charging sites (residential, workplace, and public charging), electricity
pricing schemes (stepwise power tariff, time-of-use tariffs), charging times (peak
and off-peak), and vehicle driving distances. The results indicate that utilizing
the "Electric Vehicle Special Utility Rate" during off-peak hours can
significantly reduce levelized charging costs, which is especially advantageous
for operators of public charging facilities. The study also uncovers substantial
regional disparities in residential charging costs across different counties and
cities, attributed to the considerable differences in residents’ vehicle usage
patterns and driving distances. Workplace and community (residential) charging
sites exhibit the lowest and highest LCOC, respectively. Sensitivity analysis
highlights driving distance as a key cost factor for residential charging, while
charging time significantly impacts workplace and public charging costs.
Moreover, increasing the utilization rate of charging infrastructure substantially
lowers LCOC. Currently, the LCOC for workplace and public charging sites is
competitive with the fuel costs of conventional gasoline vehicles. Notably, when
the utilization rate exceeds 5.20% to 7.95%, the per-kilometer energy
replenishment cost of EVs in workplace and public settings becomes lower than
the historically lowest fuel costs of gasoline vehicles in Taiwan. These findings
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offer valuable academic and practical insights for policymakers to support the
development and widespread adoption of EVs, aligning with Taiwan's emission
reduction goals.

Key Words: Electric vehicle ; Charging cost ; Levelized cost ; Time-of-use
tariffs ; Electric vehicle charging infrastructure rate ; Sensitivity
analysis
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FA2 EE2022 BEEHBEHERYE (EMWEEmEn " Eae D)
RB AR 2022 EEpEHHE | AEPEUCR kWh/100km

Tesla Model 3 37931 15.1

Tesla Model Y 3644 16.5

BMW iX 728 19.6

Volvo XC40 Recharge 653 21.2

Kia EV6 626 159

Porsche Taycan 445 264

Hyundai IONIQ 5 266 17.5

BMW i4 230 15.8

Audi e-tron sport 186 23.8

Mercedes-Benz EQS 147 224

Porsche Taycan Cross 134 27.0

Toyota bZ4X 128 12.2

Nissan Leaf 110 17.0

Audi e-tron 106 22.6

Hyundai Kona Electric 101 12.7

Weight AVG: 15.59

RA3 EH202 FERDZREAEE Wh) (BEEHAF )

Har 15| 2H | 3H |4H | 5H | 6H | 7TH | 84 | 9H | 10H | 114 | 12H
Frdkrs | 568 | 604 | 603 | 560 | 553 | 720 | 915 | 991 | 1009 | 964 830 | 620
=]k | 639 | 670 | 659 | 616 | 613 | 808 | 1008 | 1110 | 1113 | 1094 | 916 | 686
BT | 563 | 617 | 616 | 567 | 542 | 692 | 777 | 884 | 872 | 891 741 604
Zhr | 510 | 527 | 548 | 510 | 505 | 636 | 756 | 754 | 804 | 805 754 | 580
a1 | 433 | 454 | 466 | 457 | 450 | 589 | 640 | 650 | 651 | 690 | 628 516
ST | 449 | 435 | 455 | 449 | 468 | 586 | 671 | 649 | 680 | 675 647 | 523
HREER | 471 | 505 | 492 | 464 | 434 | 539 | 615 | 691 | 706 | 692 583 482
% | 503 | 567 | 551 | 536 | 489 | 653 | 735 | 864 | 836 | 878 | 728 594
BHEERR | 422 | 432 | 462 | 424 | 421 | 530 | 637 | 649 | 708 | 688 | 626 | 466
BLER | 411 | 441 | 458 | 453 | 427 | 542 | 571 | 610 | 617 | 663 592 | 486
PR | 444 | 461 | 490 | 459 | 439 | 526 | 528 | 552 | 560 | 586 548 | 490
EpRER | 351 | 351 | 407 | 398 | 409 | 507 | 511 | 476 | 528 | 523 522 | 401
SaEsih | 369 | 356 | 420 | 389 | 399 | 485 | 523 | 477 | 534 | 516 526 | 397
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FEERIR | 427 | 425 | 443 | 449 | 459 | 576 | 581 | 565 | 575 | 586 | 560 | 486
AR | 480 | 499 | 514 | 511 | 481 | 597 | 640 | 695 | 690 | 702 | 609 | 530
TEHERR | 493 | 545 | 539 | 540 | 493 | 632 | 674 | 772 | 754 | 763 | 626 | 546
KT | 516 | 576 | 547 | 527 | 476 | 605 | 714 | 849 | 827 | 839 | 689 | 566
PP | 533 | 573 | 558 | 532 | 516 | 714 | 838 | 931 | 933 | 956 | 794 | 598
T | 450 | 468 | 482 | 467 | 456 | 602 | 667 | 660 | 672 | 699 | 651 | 532
AR | 582 | 522 | 634 | 543 | 589 | 640 | 844 | 742 | 913 | 784 | 829 | 601
SR | 563 | 649 | 613 | 610 | 525 | 634 | 705 | 874 | 883 | 965 | 790 | 655
®A4 EERFEEZGEEE BEEHAF ")
2H FEEH
BEbE | S HRIEEE B 6HIE~OMB0E | JFer s
1 120 LI 1.63 1.63
2 121~330 & 2.38 2.10
3 331~500 f 3.52 2.89
4 | 501~700 JE it 4.80 3.94
5 | 701~1000 JE 5.83 4.74
6 | 1001 FELLE 7.69 6.03
RAS BEBRHINEFHEEREAER
kit S EE Kzt VI EE
(NTD/kWh) (NTD/kWh)
= 3.340 =] 2.632
=it 3.419 BT 2.731
= L 3.315 ERER 2.870
2T 3.160 Pt 3.006
B EER 3.003 wrTH 3.080
FESHER 2.965 PR 3.299
FATER 3.300 ] 3.228
B 2.931 e ik 3.051
[eeg 35 3.095 LR 3.237
R 2.885 . ]
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FKA6 EEES 95 HMAMETISEE (2000/01/01-2023/4/10) (& & MBRHERAT ")

0] 36.4 NTD/L
WIRESESS: | 27.0 NTD/L
AR 17.6 NTD/L

RxAT BE 1 EESEHAOGE PERERBBERE B

AR AH AR A
] 2,814,459 e 2,728,137
=5 ] 2,480,681 HEr 361,526
AR 212,551 MR 664,092
=R 1,852,997 bors i} 3,995,551
ELTHR 449,062 BT 452,473
FESHESR 318,892 WIS 580,503
FAT AR 479,595 ] 262,924
B 798,703 -k 488,158
TR 535,132 AR 1,245,239
Bk 2,281,464 - -
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