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Integration of Express - Intercity Bus Terminal and Highway Service Area:
A Study of the Estimated Tangible Value Addition
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ABSTRACT
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FEIHA XA - WAIX X} (E-mail : hjheon@hanmail.net)

PURPOSES : This study intends to estimate the tangible benefits derived from the integration of operations of an Express - Intercity Bus

Terminal and a Highway Service Area.

METHODS : For the study, a highway service area was chosen to function as a bus terminal, integrating its services with that of a nearby bus

terminal plagued by operating losses. The exercise also helped improve mobility owing to the introduction of local buses between the terminals
and utilization of the existing infrastructure such as rest areas. Thus, a terminal that was not being utilized for its intended functionality was

integrated with an existing facility to improve the utilization of both and subsequently aid local development. The impact of the exercise was

then measured by evaluating the variation in utilization efficiency, operating costs, travel time between two regions (Seoul-Jeomchon and
Seoul-Geumsan), and the social costs before and after the integration of the two facilities.

RESULTS : The impact of the integration was an increase in utilization efficiency, a decrease in operating cost, a decrease in travel time, and a
decrease in social cost in both the regions. The benefits of improved utilization and cost saving can be passed on to the citizens in the form of
discounts. A local power generation facility will eventually replace the bus terminal, which can revitalize the local economy.

CONCLUSIONS : The integration of the highway service area with the bus terminal is expected to have a win-win effect on the passengers

as well as the operators. The study also proposes a sustainable strategic plan for existing terminals and rest areas to implement a method to

compete with KTX transportation.
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Table 1. Evaluation Method according to Effect Indicator

Effect indicator Evaluation method

Increase utilization | Increase utilization efficiency by

efficiency decreasing seat vacancy rate
Reduced operating| Comparison of operating costs by
costs replacing existing buses and local buses
Reduced Comparison of travel time by replacing

travel time existing buses and local buses
Reduced Reduced greenhouse gas emissions
social costs by reducing travel distance
2, 28
2.1, MHZAL U 7|2EM

Table 2. Availability of Express, Intercity Bus

(unit : passenger/year, %/year)

rate of

Type | 1995 change

2000 | 2005 | 2010 | 2013

Express

bus 53,530,146 | 42,562,323 | 37,687,044 | 38,204,140 | 34,555,073 | -1.9

Intercity

oo |B3607,182 |373986,014 | 246,678,405 | 226,110534  234071,920| 3.0

ref. : Korea Statistical Office data, 2015

Mg o] tieh a2 o] 84 HZke Table 32
£ 7k 9,221t7F 29 FolH, o] &4
156,609 0= Uetyth HARRQIYE 17.0%o]H,
Bt FATAEL 45.6%(=1-0.544)2 JeRY I Qlct,
Ag—arAtel] tigh i A o] 87 A2 Table 49+

th, AgHAE AA7F 5928t)7F &9 ol 087
107,022 .2 Lepgth Bkl e 18,17 01w
T HA A EL 50.6%(=1-0.494)5 e 2L Ql},

Table 3. Between Seoul-Jeomchon Express Bus
and User Status

2014year 1month|2month|3month|4month|{5month|{6month

Operating bus 793 705 7 751 805 754

Passengers | 13,706|12,402 (12,362 (11,727 | 13,166 | 12,551

Avrerumbercipeoge| 173 | 176 | 159 | 156 | 164 | 166

Supply seats 22,442119,842 121,756 21,062 | 22,540 | 25,039
Usage(%) 61.1% |625% | 56.8% | 55.7% | 58.4% | 50.1%
7month | 8month | 9month | 10month | 11month | 12month | Total

774 781 772 774 758 7 9,221

13,081 | 15,457 | 13,179 | 13,140 | 12,777 | 13,061 | 156,609

16.9 198 171 170 16.9 16.8 170

25871 | 26,118 | 26,087 | 25905 | 25,321 | 25972 | 287,955

506% | 59.2% | 505% | 50.7% | 505% | 50.3% | 54.4%

ref, : Korea Transportation Database, 2015

Table 4. Between Seoul-Geumsan Express Bus and
User Status

2014year 1month|2month|3month|4month|{5month|6month

Operating bus 519 | 458 | 496 | 481 499 | 482

Passengers 8,883 | 7,983 | 7,867 | 7,634 | 9,566 | 8,937

Averagenumberofpecpe | 171 | 174 | 1569 | 1569 | 192 | 185

Supply seats [ 19,139|16,802 (18,104 |17,548|18,239| 17 576
Usage(%) 46.4% | 47 5% | 43.5% | 43.5% | 52 4% | 50.8%
7month | 8month | 9month | 10month | 11month | 12month | Total

497 501 518 498 483 496 5,928

8,605 | 10,617 | 11,156 | 9,411 | 8582 | 7,881 | 107,022

171 212 215 189 178 159 181

18,132 | 18,244 | 19,145 | 18,160 | 17,604 | 18,104 | 216,797

469% | 582% | 583% | 518% | 488% | 435% | 49.4%

ref, : Korea Transportation Database, 2015
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Table 7. Changes in the Cost of Introducing Integrated
Management Plan

Existing Change
[ (Express bus) (Local bus) e
A sterminal “° DOwned buses 6 buses 1 buses 5]
< ¥ A
2 2 S U Ty A (@)Cost per km 828won/km 1,755won/km
Fig. 3 Rest and Terminal Location ‘ Reduoced distance
g (®Mieage 699 2km/day 250, 0kmy/day iraveled 450km
@Transport costs 578,938 438,750
Table 5. Integrated Management Plan =23) wonjous/cay wonbus/cay 140,186won |
Timetables ©day y
The present Alternative plan DD 3,473,626won/day 438,750won/day 3million |
Bus 1 Bus 2 Bus 2 (Integration) Total @month
N i | 104,208 768won/day | 13,162,500won/da 91million
Seoul — Jeomchon | Seoul — Ulsan Seoul — Ulsan operating (=6r30) /ey /ey !
(Mungyeong Rest Stops) costs
- 6:00 6:00 (_%ff;) 1,267 873 344won/day| 160,143,750won/day | 1,108milion |
6:50 6:40 6:40(Integration)
_ 72 ref, : Chungcheongnam-do Intercity bus service unprofitable routes traffic
20 20 survey report(2015), Bus transportation costs according to standard cost
8:00 8:00 8:00(Integration) accounting guidelines(2014)
- 8:30 8:30
9:00 9:00 ®Savings @Paiiir;gers/ F'_SES/U(;; Notes
9:10 9:25 9:25(Integration)
- 10:00 10:00 Discount amount is based on
313,218 ) )
N ~ ~ 1,108 (Seou 3,500won/| only - operational distance and
milion won Jeomchor) Passenger | bus em|§3|onls, Actually consi
dered being higher than,
Table 6. Changes in Usage of the Introduction of
Integrted Management Plan
EA 7} Az
The present Alternative plan o AR A
TPe  [Seou— [ Seod— | Seo — | Sea— Adu s gAo] tE FHAZ FaE A
Jeomchon Ulsan Jeomchon Ulsan N o AZ 7F MTAC % Wt
— A3 O J|FE 3
Distance (km) 1748 | 3895 3895 Table 82 et A&—3E T WiAbA2 71& st 35
Operating bus 779 0081 | Replaced | 2081 2oA 15208 SR, FAA0A Huld FIAIRE
(times/month) (t’)\illlocal bus 2 AU A7 8RS 2SR (V| R)HI AR 1288
Passengers ungyeong| 43,459 e _ .
(eople/montry | D14476 | @28,983 1" gegt 7| (C i) % 5PAF B7Hs 3 @A Hwaste time) 22 (H7) 4
oo | 26283 | @64643 | deomahon | GO TR 3L 7hs st Aol w2 Alew
o i M) o eRdeh weha 712 SdualEet Bat )7 ARk 2
Usage (%) 0 RPN PO B
FOO) | @) = (@+2)4) AA L] Lo g o]gMe =rlE 7 o 2 shohE )

148 Infernational Journal of Highway Engineering - Vol.19 No.2



Table 8. The Average Waiting Time Reduction

Time interval

Seoul — Jeomchon Seoul — Ulsan

1 hour 10 min distribution 30 minutes distribution

Local bus terminal
access routes

Express bus terminal
access routes

Distance : 9km Distance : 6km

Travel time : 12minute Travel time : 20minute

Accessibility : No boarding section| Accessibility : Possible to get on
as terminal access (waste time) | and off intervals terminal access

Fig. 4 A change in a Terminal Access Route
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Table 9. The Total Social Cost of Greenhouse Gas

Emissions
' ' Carbon emissions
(®Reduce travel | @operating | @Diesel EDxDx®)
distance bus buses” =
day year
185.8km | 5 juses/day| 775.5g/km | 3.1ton | 1,126ton
(one-way)

1) Using the average of Diesel and CNG buses environmental assessment
723g/km(National Institute of Environmental Research, Traffic Environment
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Fig. 5 Rest and Terminal Location

Table 10. Integrated Management Plan

Institute, 2012.6) and Bus types of greenhouse gases compared to the Timetables
evaluation results 828g/km(Korea Institute of Machinery, 2012.10) The present Alternative plan
Bus 1 Bus 2 Bus 2 (Integration)
@Carbon ' Seoul — Geumsan Seoul — Jinju . Seod— Jn
g?:gg c:; treatment | Social costs Pass%n o (D_'%;(;Lg) J (Ginseng Land Rest Stops)
costs”  |(=D'@*won) 9 a - 6:00 6:00
1,126 220 296 313,218 950won/ - 6:20 6:20
ton/day dollor/ton million people passenger 6:30 6:45 6:45(Integration)
2) According to a study published in the science journal Nature Climate - 7:05 7:05
Change, processing cost per ton appears to 220 dollars (Dollar exchange - 7:30 7:30
rate applied won 1195 40, 2016.05) 7:50 7:50
8:05 8:15 8:15(Integration)
- 8:35 8:35
o]’é‘ »8—0—1]:—3]'] EEH, ‘E‘O‘SH] [e] 9’] ;(47]-(3 500‘?’_/({1) g‘l _ 9:00 9:00
AFS1 A u]-8-0] HZH9509 /%ol whet QI &[4 4,450 ~ ~ ~
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Table 11. Changes in Usage of the Introduction of
Integrated Management Plan

The present Alternative plan
Type Seoul — | Seoul — | Seoul — | Seoull —
Geumsan Jinju Geumsan Jinju
Distance(km) 1883 3280 3280
Operating bus 512 0839 | Replaced | 5 gag
(times/month) by local bus
Passengers (Ginseng 63,746
(people/month) @981 | @83335 || jngRest | (= ()+Q)
Supply seats - 83,555
(seats/month) 18,943 | @83,585 ?eunjsalrw (=@)
Usage% 518% | 646% | o) 7539
=DE) | =@) (= (@+@)4)
U egulg Aa
FALENE) TPl e 2FHE FLAE A
HEH AE-gAl 78 L&A AYE A GH A 12
WA A7 ATt gk 7o]o] & E A0 Uehdtt, of
$190] W2 AHANS Agaw AT 3400919
QIETE YA 71T

Table 12, Changes in the Cost of Introducing Integrated
Management Plan

Existing Change
(Express bus) (Local bus) MOTES
(DOwned buses 4 buses 1 buses 31
(2Cost per km 828won/km 1,755won/km -
' Reduced distance
(®Mieage 753 2km/day 300.0km/day raveled 450km
@Transport costs 623,650 438,750
6] worybus/day wonbus/cay | 1ono00won |
(%d%) 2,494 598won/day 438,750won/day 2milion |
Totd =
operating %Ogg; 74,837, 952won/day | 13,162,500won/day | 59milion |
costs -
(@y@?f;) 910,528 416won/day | 160,143,750mon/day | 720millon |

ref, : Chungcheongnam-do Intercity bus service unprofitable routes traffic
survey report(2015), Bus transportation costs according to standard cost
accounting guidelines(2014)

=
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( aste time)
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Table 13. The Average Waiting Time Reduction

Time interval

Seoul — Geumsan Seoul — Jinju

1 hour 40 min distribution 25 minutes distribution

(@Passengers/| Discount

Local bus terminal
access routes

Express bus terminal
access routes

Rest area '\,

Rest area \

terminal %,

Distance : 12km Distance : 6km

Travel time : 15minute Travel time : 20minute

Accessibility : No boarding section| Accessibility : Possible to get on
as terminal access (waste time) | and off intervals terminal access

Fig. 6 A change in a Terminal Access Route

o}, Ape|aul g Az

FAREY) SR B9 HAEFAT I
AEEZE o HAEF Aol uE ARRlA vlEE
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22 7F 798ton o & o] oF 2.5919] A3 H u|g-
of WAEH, ol& ATl GA R At A T oF

[e)
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Table 14. The Total Social Cost of Greenhouse Gas

Savings Notes
@Saings | e | (= 0/@)
Discount amount is based on
214,044 , )
720 (Seoul 3,400won/| only  operational distance and
million won Geumean) Passenger| bus emissions, Actually consi
dered being higher than,
o SRAIZ A
A Ao o FPA Fas dud

Emissions
) : Carbon emissions
(®Reduce travel | @operating | @Diesel EDx@x®)
distance bus buses =
day year
176.3km 16buses/day | 775.5g/km | 2 0ton 798ton
(one-way)
@Carbon '
g?n(i::sritc)) %r; treatment | Social costs Passcgn - F_ggglg)
costs (=@®*@*won) 9 -
798 220 210 214,044 980won/
ton/day dollor/ton million people passenger
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Table 15. Evaluation of Effectiveness According to
Case Area

Division Seoul — Jeomchon | Seoul — Geumsan

Usage 50% 1 20% 1

Total operating costs| 1,108million/year 720million/year 1

Travel Time 20 minutes 1 30 minutes

Social cost 296million/year 1 210million/year 1
Discount 4 450won/passage | 4,380won/passage
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