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Analysis of Private Road Toll Discounts and Subsidy Payment Plan
for Sunset-type Vehicles

ABSTRACT

Vehicle toll discounts on private roads are categorized into two types: non-sunset and sunset. Sunset types refer to provisions in which
all or part of a law loses its effect upon a specific legislator-set deadline. Vehicles eligible for 'sunset' discounts include cargo vehicles
operating late at night and eco-friendly vehicles powered by electricity or hydrogen. Korean government has subsidized all reduced toll
fees for vehicles classified as non-sunset types on private roads to operators, but no subsidies have been provided for toll reductions on
sunset vehicles. The rapid increase in electric hydrogen vehicles escalates the burden of reduced toll revenue on private road operators.
This study analyzed traffic volume and toll reduction data from eight private road operators nationwide as of the end of 2023 to propose
the necessity and method of supporting sunset-type toll reduction subsidies. In 2022, the subsidy for non-sunset types amounted to 87.5
billion won, or 18.6 % of total traffic revenue. The toll exemption and reduction ratio under the concession agreement ranged from 4.0 %
t0 5.65 % of total traffic volume for each operator. Although the proportion of vehicles exempted from sunset traffic increased from 0.85 %
in 2017 to 2.79 % in 2022, the reduction amount ratio reached 4.2 % (KRW 25.5 billion) of total traffic revenue in 2022. The escalating
number of registered eco-friendly vehicles is gradually causing operating profit losses on private roads. In alignment with the government's
policy to expand eco-friendly vehicles, it is imperative to consider including vehicles eligible for toll reductions listed under the sunset
category for subsidy payments. The study established a minimum ratio for toll reduction assistance at 4.0 %, agreed upon between the
road authorities and private operators. Three policy alternatives were proposed to ensure preservation of amounts exceeding this threshold
for sustaining adequate toll revenue for private road operators.
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Table 1. Vehicle Types Eligible for toll Discounts and the Corresponding Discount Rates Specified in Toll Road Act

Exemptions for toll fees Reduction rate
Military operations, emergency and relief firefighting activities 100 %
Police vehicles, traffic enforcement vehicles, toll road construction and 100 %
maintenance vehicles, independent patriots
No National merit recipients, May 18th movement injured passengers 1;)(()) ;)//: ((IIj:\\/IZII 61:75)) ’

deadline Days designated by the President such as Lunar New Year and Chuseok 100 %
Vehicles for the disabled 50 %(Level 1~6)
Agent Orange victims, compact cars 50 %
Vehicles traveling less than 20 km during commuting hours (only 50 %(AM 5~7, PM 8~10)
applicable to sections managed by the Korea Expressway Corporation) 20 %(AM 7~9, PM 6~8)

. . . . . . 50 %(Late-night usage rate exceeding 70 %
Apply urtil Overnight discount (for freight and construction machinery vehicles) 30 % (Latg:-night fsage ragte between 20 (;f and 7% %)
2024 Electric vehicles, hydrogen vehicles 50 %

Emergency braking system equipped routes/chartered buses 30 %
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Fig. 1. Trends in Traffic Volume and Toll Revenue by Year
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Table 2. Total Toll Revenues and Toll Discount Amounts for Privately Operated Roads by Year

Year 2017 2018 2019 2020 2021 2022

Total toll Total amounts (billion) 6,646 6,239 6,230 6,162 6,107 6,092
revenue Unit toll revenue (million won/1K vehicles) 2.09 1.88 1.79 1.77 1.49 1.46
860 1,344 1,400 874 283 1,131

Total toll fi i hicl illi 9 X ! ’

otal toll revenue from discounted vehicles (billion won), (%) (12.9) 21.5) (22.5) (142) 6) (18.6)
Yes (amounts in billion won) 639 1,127 1,171 653 61 875

Subsidized? 221 217 229 232 232 255

i billi o
No (amounts in billion won) (%) 33) 35) 35) 33) (33) @2)
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Table 3. Discounted Traffic Volumes and Toll Amounts for Privately Operated Roads by Vehicle Type

. Year | 017 2018 2019 2020 2021 2022
Types of discounts
Total traffic volume (thousand) 317,318 331,579 347,546 347,406 408,758 416,709
Total toll revenue (billion won) 6,646 6,239 6,230 6,162 6,107 6,092
Volume (thousand) 17,944 18,070 18,653 17,777 19,452 19,236
Compact cars —
Amount (billion won) 156 136 135 128 130 128
Holidays and days Volume (thousand) 3,031 6,469 6,412 3,738 511 5,372
designated by the President | Amount (billion won) 590 1,080 1,129 592 4 819
NO. Volume (thousand) 5,251 5,223 5,327 5,691 5,936 5,879
deadline Others
Amount (billion won) 49 47 42 61 57 56
26,227 29,763 30,392 27,205 25,899 30,487
Volume (thousand)
Sub-total(@) (827%) | (898%) | (8.74%) | (7.83%) | (6.34%) | (7.32%)
Amount (billion won) 795 1,263 1,306 770 181 1,004
Overnight discount Volume (thousand) 2,666 3,225 3,379 3,565 4,541 4,660
(for freight) Amount (billion won) 65 76 80 83 74 74
Electric or hydrogen Volume (thOuSand) 30 366 1,075 1,969 3,582 6,922
Apply vehicles Amount (billion won) 0.2 33 9.9 17.9 273 52.5
until Emergency braking system | Volume (thousand) 0 81 223 148 48 46
2024 equipped buses Amount (billion won) 0.0 1.5 33 25 0.6 0.5
2,696 3,672 4,677 5,682 8,171 11,628
Volume (thousand)
Sub-total(©®) 0.85%) | (1.11%) | (1.35%) | (1.64%) | (2.00%) | (2.79 %)
Amount (billion won) 65 81 93 103 102 127
28,922 33,435 35,068 32,887 34,071 42,115
Volume (thousand)
Total (@+b) (9.11%) | (10.08 %) | (10.09%) | (947 %) | (8.34%) | (10.11 %)
Amount (billion won) 860 1,344 1,400 874 283 1,131
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Fig. 2. The Ratio of Discounted Vehicles and Discounted Amounts for the Year 2022

Table 4. Unit Discount Amounts by Discount Type for the Year 2022

No deadline Apply until 2024
(million won/thousand vehicles) (million won/thousand vehicles)
Total Holidays and days Overnight Electric or Emergency
Compact cars designated by the Others | Sub-total discount hydrogen braking system | Sub-total
President (for freight) vehicles equipped buses
2.7 0.7 152 1.0 33 1.6 0.8 1.0 1.1
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Table 5. The Ratio of Discounted Vehicles by Private Toll Road Operator in 2022

Year| The ratio of No deadline(%) Apply until 2024(%)
discounted i i i

vehicles to total Compact dzli_;(;h(i;}i];?;id Others Sub- C()i‘i/:;:llliltlt E}I;(Cirtz;ezr brl:lililz;g:}rllsct}e/m Sub-
Operator traffic volume cars by the President total (for freight) vehicles | equipped buses total
A 9.01 48.42 14.09 838 | 70.88 8.04 20.99 0.08 29.12
In B 7.65 59.51 14.41 1.00 | 74.93 7.83 16.70 0.54 25.07
capital C 11.50 53.25 10.50 1262 | 7638 9.18 1437 0.08 23.62
region D 9.56 44.44 17.22 1172 | 7339 170 24.86 0.06 26.61
E 9.79 52.87 11.38 1740 | 81.64 479 13.53 0.05 18.36
In F 13.64 25.04 9.41 2269 | 57.15 28.65 14.17 0.04 42.85
non- G 10.30 30.36 10.89 1582 | 57.07 26.18 14.87 1.88 42.93
capital region | py 10.47 16.12 20.29 0.00 | 3642 50.66 12.85 0.08 63.58
Total 10.11 45.68 12.75 13.96 | 7239 11.07 16.44 0.1 27.61
- capital region 9.63 51.27 12.98 13.09 | 7734 5.49 17.07 0.10 22.66
Capi;alﬁzion 12.59 2342 11.84 1741 | 52.67 33.26 13.92 0.15 47.33
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Table 6. Government's Annual Sales Target for Eco-Friendly Vehicles (Unit: Ten Thousand Units)

Vechicle type Year 2022 Year 2025 Year 2030 Accumulated no. of vehicles
(ten thousand) (ten thousand) (ten thousand) (ten thousand)
Electric vehicles 15.3 27 44 300
Hydrogen vehicles 25 6 16 85
Total 17.8 33 60 385
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Table 7. Statistics of Eco-Friendly Vehicles Registered by Year
Vehicle type 2016 2017 2018 2019 2020 2021 2022
The total number of registered vehicles 2.180 2253 2320 2368 2437 2491 2550
(Ten thousand)
Electric 1.1 2.5 5.6 9.0 13.5 23.1 39.0
Eco-friendly vehicles
Hydr 0.0 0.0 0.1 0.5 1.1 1.9 3.0
(Ten thousand) yerogen
Sub-total 1.1 2.5 5.7 9.5 14.6 25.1 41.9
The rate of eco-friendly vehicles(%) 0.1% 0.1% 02% 0.4 % 0.6 % 1.0% 1.6 %
The increase rate of eco-friendly 0.0 231% 224% 168 % 154 % 172 % 167 %
vehicles(%)
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Table 8. The Ratio of Discounted Amounts to Total Toll Revenue by Yea

Scheme, 2018~2023 74 Ale)& Al¥a)A] 35 &Rl uk
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Type of discounts 2017 2018 2019 2020 2021 2022
Total discounted amount/Total toll revenue (%) 12.9 21.5 22.5 14.2 4.6 18.6
The amount of unsupported discounts/total toll revenue (%) 33 35 3.7 38 38 4.2
No Compact car 24 22 22 2.1 2.1 2.1
deadline P ' ’ ’ ’ ’ ’
Overnight discount 1.0 12 13 13 12 12
Unsupported (for freight)
(%) Apply until Electric or hydrogen vehicles 0.0 0.1 0.2 0.3 0.4 0.9
2024 i
Emergency braking system 0.0 0.0 0.1 0.0 0.0 0.0
equipped buses
Total (%) 1.0 1.3 1.5 1.7 1.7 2.1
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Table 9. Alternative Proposals for Toll Fee Discount Subsidy Mechanisms

Change in the ratio of
unsubsidized discount amounts
to total toll revenue

Alternatives

Additional measures in response to the increase in electric and hydrogen

vehicle adoption. (However, assuming fixed rates for other types of
discounts from 2022)

(D Full subsidy for toll fee
discounts for compact cars falling
under the sunset clause

42%—2.1%

For years where the growth rate of electric and hydrogen vehicles exceeds
2.8 %, only the excess portion will be subsidized as toll fee discounts for
privately operated roads

@ Full subsidy for toll fee

For years where the growth rate of electric and hydrogen vehicles exceeds

discounts during overnicht 42%—3.0% 1.9 %, only the excess portion will be subsidized as toll fee discounts for
J £ privately operated roads
@ Reduction of electric and Considering that in the first half of 2023, the number of electric vehicles
hydrogen vehicle discount rate 42% —37% registered was 460,000, which is a 1.2-fold increase compared to 390,000 in
.. 0—> J. 0

from 50 % to 25 %

2022, the effect of reducing unsupported discount rates is minimal. Excess
subsidy for toll fee discounts is anticipated from 2024 onwards

Vol.44 No4 August 2024 527



AR R U2 3

© A AT 5 edHoR ol &l B HeR
Qsto] WA= W82 AR B Flon) U= vl
AP R Bkl vPdAle g 53t w37 Bl aalids
ol theh S35 1 M2 i3] AllEK] edstet: HE At

PSR Aol WAER L X3 haE e
Aej=lo] Haf SR Qlok o] Al 55
ug} &2 0 2 Zypt dpdshs T, ol
TAE 1 bR Adupde] MR E3skE Wk A
AES vyt =0ck ARE7E] debel F8s 1 aks T HlEo]
PAEGIThE olfRke 2 A& g Fhagde] tigk x|¢e] gish
o}, MIAEREE £ F9lof wE £H0] TS v o9
gt
9 22749 WIAE R 94 T 8] FaHT)
N 255 Fgalo] thedt 22 783 AHE =53}
FrEsRo] e RIAREGARE ds P HAIEeF
BAE WA E 7P vEE SAPER ) FlEe] 4.0~5.65 %
W] vepgon, o] Hj&TkE £AE= Ao 1Fste] Hx
FHE A A ARl wkdsls FxE S, olge 1 HES
233 739 Fopol) ue} Helege viAk Aol Araselo]
e B8-S HEao g AdsiFof ik

SR} TP ks v, 2017~20229744] F
AT F 30 % STHERNOU FHFEUL 23] oF 10 %
AT o) WIAER W=dojx] ARe] 2]&AQ] TS et
Ao 7|8, 1 A} A TelEYrYe 2017 2099k
QoA 2022 146915 /= <F 30 % THAaE A
FAo g Wi, HA) ke dhd 5L 2017 860%(F
529190 tH] 12.9 %)ellA] 2022 1,1319] H(18.6 %)=
F7IFAIRO, e TRE A7 IAAfe] FHE e 559 o s
0.9 %(F AT )l B8IGIt) o5 A|E R AR,
Al e e AjolE Btk Ao Aot 3kE
2} R19] A9 B4 26~51 Y%, = 7.8~92 %, A7)54
2pe] 9 HIEEAL 14 %, FEEL 17 %2 Vel &5
Azl ek BYE EES U7 V)Fo] opd AgHw
FretebAl 28 Da7t Jat olel] thgk SR A7 Basht

WAER AP ARER] Fajal SAR AgEE 7EE)
& wpd oF 217~2559] Q1o 2 F Ea49] U] 3.3~42 %S
AR H]E H7)15ax1e] 7HE 59 BlEe F e v
09 %= GARE, 5 |&H 02 At S5 571l
e} ole] & e B Sk AR ddEr:

WA ] SR Aol vE e 215 At

528 KSCE Journal of Civil and Environmental Engineering Research

29 B wad AF

H}o

o v

A deA AE WIAF AT A, 2TPes
AR TR S, =7 AF Wl whE aEATAIRH
7Rl B 7R vept) & el 7o R
e AR AR Phe 31 HlE 4.0 %A S8F 7

B olabl nlge] Ue A o2 A8k, o) Zksie
il el ol REHES o Amop BRI

4

YR RIS A% 37 tidke AAskATE

R J3A ] vigk TR A1 QAE R Al e

gzt Sl A8 7z, sfele] 3edat ElE
FAEE Folr FBE DA A2 Hert

Rk et ek AR-e] Sl AAE EGATIA

2L, 71E W71Eaks diAlg ¢ == ol8Al=ol =

PO GG ool vhelo] Wash, o= FF ATE

&}, 27) Fof w8l o =& w1,
S aefele] TR A9 AR AR
Ahssth WAtER e HEl
e ARYshs W AR ofel] iRk R
o BES A5 A= Farh gl £ Ay F8E AR
EA R R R el
Hefol A ke 52 v 37iE Als= 2023.129 V1% =
AR 27 WA= &7 L fel st AR o = A4
F50l 7Fedk IAPE Ik o= I8, & el #AE
AE ARE AR
AL Ak

I

o
e
I
=
b
N
Mo
o
>,
lo
o>
o
)
tlo
v
)
Y

y

Acknowledgement

This study was supported by research fund from Songwon
University 2023.

ORCID

Ji-Myong Kim
Kwangk-kyun Lim

https://orcid.org/0000-0002-1907-4291
https://orcid.org/0000-0003-3366-2863

References

91 express lanes. (2024). RCTC, Available at: https://www.rctc.
org/projects/i15-91-express-lanes-connector/ (Accessed: April
12, 2024).


https://www.rctc.org/projects/i15-91-express-lanes-connector/

o
R
of.

Austrian administration, Electric cars and e-mobility (2023).
Oesterreich, Available at: https://www.oesterreich.gv.at/
en/themen/mobilitaet/elektroautos und e mobilitaet.html
(Accessed: November 11, 2023).

Dulles Greenway (2024). VDOT, Available at: https:/www.
vdot.virginia.gov/travel-traffic/commuters/hov/ (Accessed: April
12,2024).

e-nara (2023). Statistics KOREA Government Official Work
Conference, Available at: https://www.index.go.kr/enara (Accessed:
December 14, 2023).

E-NEXCO ETC Toll (2023). E-NEXCO, Available at: https://www.
driveplaza.com/ (Accessed November 21, 2023).

eToll (2024). eToll, Available at: https://etoll.ie/low-emissions-
vehicle-toll-incentive/ (Accessed: April 12, 2024).

Information Ontario. Canada Express Toll Route (2023). 407ETR,
Available at: https://www.407etr.com/en/index.html (Accessed:
November 21, 2023).

Korea Development Institute (KDI) (2020). From midnight on
the 24th, toll fee reduction for travel between Daegu and
Busan, as well as Seoul and Chuncheon, Available at:

uies
i)

https://eiec.kdi.re.kr/policy/material View.do?num=208758&
topic=&pp=20&datecount=&recommend=&pg= (Accessed:
December 21, 2023) (in Korean).

Kim, M. and Kim, H. (2023). “Analysis of transit ridership and
factors affecting willingness to use PM as an alternate mode
underpandemic situation.” Journal of Korean Society of Trans-
portation, Vol. 41, No. 7, pp. 846-860 (in Korean).

Krehic, L. (2022). “How do increases in electric vehicle use affect
urban toll ring prices?” Public Choice, Vol. 193, pp. 187-209.
Ministry of Transport (2023). China Highway: Length of Highway:
Expressway, Available at: https://www.ceicdata.com/en/china/
highway-industry-overview/cn-highway-length-of-highway-

expressway (Accessed: November 24, 2023).

The Norwegian Electric Vehicle Association (2023). Eco-friendly
car benefits, Available at: https://www.elbil.no (Accessed:
December 2, 2023).

The Toll Roads of Orange County (2023). Toll Violation, Available
at: https://www.thetollroads.com (Accessed: November 24,2023).

VINCI Autoroutes (2024). VINCI, Available at: https://www.vinci.
com/vinci.nsf/en/index.htm (Accessed: April 12, 2024).

Vol.44 No4 August 2024 529


https://www.oesterreich.gv.at/en/themen/mobilitaet/elektroautos_und_e_mobilitaet.html
https://www.vdot.virginia.gov/travel-traffic/commuters/hov/
https://www.driveplaza.com/
https://etoll.ie/low-emissions-vehicle-toll-incentive/
https://eiec.kdi.re.kr/policy/materialView.do?num=208758&topic=&pp=20&datecount=&recommend=&pg=
https://www.ceicdata.com/en
https://www.vinci.com/vinci.nsf/en/index.htm



