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Analysis of the Economic Feasibility of a Monorail on Mt. Bomun on Daejeon
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Myungsoo Kim

Abstract Recently, CO2 reduction policies are being promoted as parts of ESSD(Environmentally Sound and Sustainable
Development), and many local governments are interested in monorails as a new means of transport. Here we report on a
feasibility study for introducing a monorail system by considering the travel demands in the Mt. Bomun area in Daejeon,
based on the area’s population. The feasibility of a monorail system on Mt.Bomun varies with respect to the demographic
scale, mode shares, and operational distances. The strategies introduced here will help identify any tourist spots where local
governments are trying to introduce monorail systems as a new system of transit.
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Fig. 1 Spatial Range
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Table 1 . Compare of tourist transit system in Korea

Monorail Tram
Class
Hwaam Haenam Paju Bucheon
Tourism
Section Tourism Tourism (English Tourism
camp)
Section
K 517m 395m 1.2km 650m
extension
Fi tion/
orma ,10 2car 1form / 40person lcar 1form
capacity
Vehicles Icar lcar 2car 2car
Runing time | Always 13min Always | 12~16min
Speed 60m/min | 60m/min 45km/h 15km/h
Inauguration | 2004.04 2005.12 2006.03 2002
Fare(won) 2000 500 2000 2000
Mod d
Note Rack pinion ° ’ern an Tourism
ancient run
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Table 2 Properties of materials

Question ) ® ® @ ®
Gye Sik Jang Gae

ryoung | jang tae jok

Mount | Mount | Mount | Mount

Region required | Bomon

for activation Mount

Response ratio 38% 22% 17% 11% 12%

Annual frequency | < o 0 | 11o1s | 16920 | Bt
of use

Response ratio 60% 21% 8% 4% 7%

Transportation Car Taxi Bus | Metro Et
Response ratio 65% 17% 8% 6% 4%

N M Cabl
ecessary me:-ms o-no able | | fram Maglev
of trans portation rail Car

Response ratio 42% 40% 3% 5% 10%

Whether to use
(monorail)

Yes No
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Table 3 Travel demand by Scenario
(Unit : people/year)

Class Optimistic Neutral Pessimistic
Year (70%) (50%) (30%)
2013 3,632,563 2,594,688 1,556,813
2018 3,699,506 2,642,504 1,585,502
2023 3,732,921 2,666,372 1,599,823
2028 3,766,639 2,690,456 1,614,274
2033 3,800,661 2,714,758 1,628,855
2038 3,834,990 2,739,279 1,643,567
2043 3,869,630 2,764,021 1,658,413
2048 3,904,582 2,788,987 1,673,392
2053 3,939,850 2,814,178 1,688,507
4 DY =Qlo wWE ZHE EA

41 HIE =¥

E AFolA AQEE ¥EES 2140, A, &
Table 4 Components of cost
Class Component
- Investigation measurement, design cost,
supervision cost
Cost of Lp d L
construction an anulSltl(?n cost ) ‘
- Main line, station, vehicle base construction
and equipment
Cost of .
. - Vehicle system cost
vehicle

Response ratio 71% 29%

Willingness to pay | 1000 | 2000 | 3000 | 4000
(monorail) won won won won

Response ratio 31% 48% 11% 4% 6%

Et

- Cost in the operating after the completion of
Operating cost | construction
and running | - Labor cost (sign, station employee, etc)

cost - Power cost(vehicle operationing cost, etc)

- Maintenance cost(vehicle, station, base, etc)




411 24MH|

B AT Mt
% % Az v

?H o]—Oi] vl A H]

Al FAHH], SA R

AW 5H] 5

_'Q’_
Lelstelof g},
4y

o7 dEHE QAT Table 49
A3k

Hm\l
oo

ch Eigﬂ(ﬂ /K—]j]g_ 7]_
] }\]_xﬂo]]

fl

s°] At M‘}Hl%ﬂr

A WA 9 B]EE ThE Table 59 2om $A G R

AN 5 A A5 g 2lshd Table 63 ZTh.

412 oO:IHI A}X-I

AT A8H s BAREE Gl Ay
A ], dukdee] 52 A
}\]_240 \—/\ﬂo:]xl- x%ﬂz]—ﬁ] ]
Aske Ba AF 5, £AE, LYAUS PPOR A

SFATE Table 7- AZ7F +9n0]E AH4

lo
2
o,
2L
2
o,
W
> o
Y &2
Ho
of
=

WEAA FAADE A% FOozA L 5 9 A0
Table 5 Construction & land compensation ratio = ae SR fel]l AR wE/ e AT RSl
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Table 6 Total construction cost (Unit: thousand WON )
Estimated amount
Class Detail Unit Note
Quantity Unit price Amount of money
Civil Set 1.0 - 7,901,873 -
Railroad Set 1.0 - 15,312,000 -
Architecture Set 1.0 - 25,644,500 -
Equipment Set 1.0 - 6,999,025 -
Construction Electricity Set 1.0 - 8,422,288 -
cost Sign Set 1.0 - 3,000,000 -
Communication Set 1.0 - 2,000,000 -
System - - 20,421,313 -
VAT % 10.0 - 6,927,969 -
Total - - - 76,207,654 -
Basic design cost % 1.26 69,279,685 872,924 -
Implementation design cost % 2.83 69,279,685 1,960,615 -
Supervision % 4.03 69,279,685 2,791,971 -
Extra cost Investigation measurement % 1.0 69,279,685 692,797 -
SE % 5.0 20,421,313 1,021,066 -
Test-driving Set 1.0 500,000 500,000,000 -
VAT % 15.0 76,207,654 1,175,906 -
Total - - 9,015,279 -
Land acquisition cost - - -
Reseve fund % 10.0 8,522,293
Vehicle Car 12.0 900,000 10,800,000 2car X 6form
Vehicle Vehicle maintenance number 1.0 500,000 500,000 Highness + mobile
maintenance
Total vehicle - - 11,300,000 -
Total - - - 105,045,225 -
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Table 7 Total estimated annual operating cost

(Unit : thousand WON )

. . Estimated amount
Class Detail Unit - —
Quantity Unit price (won) Amount of money
Personnel expenses Person 36.0 44,500 1,602,000
Power expenses km 6.6 13,700 90,420
Operating cost Maintain management mk 6.6 110,500 729,300
Management expenses % 10.0 - 242,172
VAT - - - 2,663,892
ogig oz A3t Table 8 Estimated benefits
A Eain] 8 A7k Wl AP S 8l cnletdd A & (Unit : One Million WON)
FA A AL e S AE T ARS8 A a Optimistic | Neutral | Pessimistic
- - - _ ass
G5 A gate] abgsiolct e Al (A FASEE (70%) (50%) (30%)
Zolgt Zlo] Ao dA9 T 2F sollA ol& Vehicle operation cost 3,903 2304 5025
W37 AH SRR 59 722 gle AoE HAS) reduction ’ ’ ’
Aok AR A W] A o R S RS Travel time reduction 9,298 6,428 5,712
Z1Eo® B Ak Ad W T HARENES 4851 Accident reduction 103 98 74
A=5F = H ek o} 1 E WAl 7 2 A Q5
iig—ﬂ }—O} ? LEZ] IOEH ‘]’_ 40 i;;} © ]5‘_}]_7}X]JEL_%:§:1]— Environmental pollution 32 30 25
o ;A 7F A7 H) L ALAF WEA} A7H] L0
_O ° o i, ° N ,lLO o= o = Operator benefit 301,161 236,544 96,926
e EEFEEE a3 AY 94 939 w¥3AtT fEE .
2 12 A ST BAE 8 | RA 0w JUAZ A Total reduction benefit 314,497 245,424 104,762
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Table 9 Results of economic feasibility testing
(Unit : One Million WON)

Class Optimistic Neutral Pessimistic
(70%) (50%) (30%)

Total discounted

otal discounte 121,536 121,536 121,536
cost

Total di

otal discounted |, 1 82.887 60,840
benefit
B/C 0.92 0.68 0.50
NPV 9151 38,649 -60,696
IRR 5.62% 3.72% ~(0.32%)
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Table 10 Results of AHP (1)

. Business Business
Estimator
enforcement nonenforcement
Result 0.414 0.586
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Table 11 Results of AHP (2)

Mark
Enforcement AHP <0.45 0.45<AHP<0.5 0.5<AHP<0.55 0.55 < AHP
non enforcement
4:0 - Validity Validity
3:1 Feedback Very caution A little caution Validity
) AHP <0.42 Non validity Caution Caution AHP >0.58 Validity
AHP >0.42 A little caution AHP <0.58 A little caution
1:3 Non validity A little caution Very caution Feedback
0:4 Non validity Non validity - -
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