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Stakeholder Oriented Economical Efficiency Analysis on the
Scenario to Implement Smart Transportation Services

KwangSup Shin - Yongma Moon - Wonchang Hur - Woo Je Kim*

ABSTRACT

This research proposed a new method to evaluate the objective validity to launch smart transportation services
that various stakeholders are complicatedly inter-connected. First of all, we have designed the fundamental business
model to form the smart transportation services and defined the stakeholders taking part in the services. Also, the
criteria to evaluate the economical validity has been proposed based on the relationship among stakeholders.
Especially, in the case EV drivers and charging service providers, the economical validity depends on the scale of
spreading. Therefore, we have compared the two extreme scenarios, the poor and stable level of EV spreading.
According to the result, it may be said that EV drivers and charging service providers cannot be guaranteed the
economical validity due to the burden of initial investment. On the contrary to this, suppliers of EV and charging
gears may secure more than a certain level of profit. In addition, the government may have great profit due to
reducing the CO2 emission and cost for importing energy sources. Therefore, it is needed to enhance the level of
supporting EV drivers and charging service providers at the first stage. Also, the impact of the ratio of EV and
charging service stations on the economical validity of smart transportation should be further investigated.
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Fig. 1. Types of smart grid hub cities and components
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Fig. 2. Conceptual model of conductive charging systemw
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Table 4. Cost and benefit factors for government

75 . 3 e
s ik
e | 317 A% o SACkiNN
ORI/ |A (ghm) | 42.5 | BT (2013)
CO2AIR-7HET (ghm) | 178,6 | TG (2013)
e

AQA G (YE -
CO2 AP B3k (F2) | 12,000 10047 2013 3)

odA =7k 7]

e} | (Wkwh) 0
R o) ek bR |

(2

o7k co2 A7+ E EV/Z77]

(&) HtE A%

A7k oA Sl EV/%77]

(A HPE A%

] o) Fo of

= e _4\_

EZJ;] C;‘gz] HZR| =5 8,000 100%
ulg| B A7) T 2013 gt
£ 233} | 15,000

A7} mzZ | & ) _

% 2 : AR (2013)

(H9) #2 {100,000

413 AL

A olME 359 BAA T FE SRR
s} ol7] uhgell 54 olsheAAS) Hojol] EptEA] £
AL BEA tied e T Aoz e 4
glck ol ait olAsleba whE A7 W ofuix] 4]

& Adans 4o AAstglon, vgas
= A7 By 9 SAAE S5 9fet Baa At
3| 3 Q

93 % Sleh QAR AR A Aol

[t
of

W mgaa A
o] ofg7] el Holadw 3
713 ol 9 7] Ao B B
QloLt, 20134 7|%0
914 47] 800uH9L, 2713 o wre} oF 15,0009
o RE3S APk Ao s

(O SRS |
_]I

2 H

== ]

N
&

o IO S orl o R
ol o
ox 2
JNA ao
flo %2
N
1
)

i
rE
5
St
]

o]

o
H

4.2 ALIZ| T ot

L0t 254He] A 24E Hside A71AF R
o et Jof whE SARGS) Muls St A A
g dert Qlok s 74 24 ZlEee] e M &
ol A 2020712 At 15F & o oF 77¢, 713
29l A2 23004t 7HA] o dstal Qi f-2jutet

| NS

=
3|

S|
i
hal

[ 40 JEaEINERPSEE

=X

o= 20109 A4 A4 202018744] o 1008k
BEE BEE ASAET, ol T djE Auees
ulas] 2wl el Aoleti g 4 oo

M3 B3 gl WE F4717]) AR 7]
o] wre} Aolate, 2714 Bt 2ol oF 3:19) vl
o Bifo] SE4E 1 ulge] Hopi wele] A
o] Qykaolet. ofi A7|A} Bt 7)) FHelze} v
g mrh 43HoR o] HY)% BFHAS F25
7] §Iet Ao ojshd 4 ok Seutete) 34
7) BFARE A71A 5 o] 2:19] wl&E AR
%11_4‘[11-12].

ole} o] 77| Aolat A A Fuko AN
B RS V)RR B2 BEAS AR il 24
o B7h53l7] thio] A2 ThE Bt Altelog M)
o, ujx] BE 8918 TR0 AR BAS S
Lo} ok 2 ATeliE ANEA B £EE 5
Mo FeHel £ 7] AR Lol olsuAAb 7
A B S,

AR, AN Dol AZT B, & i g
OF 7000} 40 el A9oh WA, 108 ¥
oF 2,500) oo Bito] YT AR AUt oE
Fstck

4.3 ZHNEM Zot
A B4 Qs & B4 77k 2 BExF 510
& 7|E0R e, A
87} 71202 HAAS BAsIth FEHoz2E 10
W7k 24 "3} H]-8-S v S 2 B/C ratios AHg5}o]
BAAAS v BBtk A7 A s Al g Alue] e A
9 ol FARZ} 7M1= g3} Helo] wstel A A5
g 25 A =Tt Shake] FAA eFdAIS BRI

4.3.1 EFEE AU oo et AAA B4

HE7}L 22 7]HAA F2H]L0] 50%S 2| Qe
714 stol| olsll AR 4 4=9]e] k= oS Fig. 6
I} Zro] Yepyitt.

A712F 9 FA4N] 33 B Sk A =9
HhH, SHARIRISE A7) A=
27| A1 2 A7) el oE 2l

o
-r
)
il
k=l
9
rlr

N ol
¢

o

3 £ alsh ot gk ohik A% 2l
79 oF 811 FHE o] s 9lo] M) &
2shd Solo2 A3 4 gt Fejolck A% 3 3
A7) WS ALIs §Q5H Selo] Lehar gl



NsE 24 MblA 75 AlU2|Q0f i3t ofs2ARt So ZHd 24 |

——EEAYY —S—evedR

EVESBEX —e—EVEBIX —H—Hy —e- o BAXEA

Fig. 6. Comparison of cumulative profits in the case of
poor spreading

——STAYR V2 YL EVESZ X =x—EVZ I} —H—FE = ol BARIEA

50,000
40,000
30,000
20,000

10,000

-10,000

-20,000

-30,000

-40,000

50,000

Fig. 7. Comparison of cumulative profits in the case of
stable spreading

FAL PR, A% B SR AF Co2ARE At
o} ouix] 4:) S| Ql3t Hejo] A&Hom AL
YA €91 B 4 Qlck A Sl ke ko] o)
Aol RO MRS Tt of A% 4
20| B4 B2 Sof o] Wejo] T ofsfaAAe]
A o 4 =S soksk ARl

432 3 BF Ao et AN 24

AH71A0] QP B 109 3 Q17 v 9 o oF 258
the] W73} e Albele @A, 4% 7|zl o
25 AuRle B 7R deEel Aueslst A,
Seluete) wit B3oh b ARE 420] BEo|
T o] 7|20 b4l Aueleoh BT WAOR 7
A B4 A ATk Fig 73} 2k

713 Bt 7k QAL Aluke] 2] Blste] of 3uf of
A} 402 Z71te] Wt 2713} Lae] dddlo] )

{1oF 3 AAA] TR MR vl go] 95% 2l
g Aol FUNIAL 27]0] wolhirlo] of2Agt
2 52019 AL olFolAA gk uhE, AR £lo]
%
s
T

7hefo] A AR EolA e WA Bt kel T

433 25 5 Aol iR FAd 24 2

U5 Fig. 82 7|3 B Alue] o) whg ofsatA
A8 A 2 2E 2ol gtk

o7 FESjoF & H2 S E¥sIY S
MEIAE AlFohe FAVE A &8 Aul2g] S o
AR AR|A AlgALIL o] & B YA Hg Ay
2l AoH= 5] 27] FAMIES fsiA] Hohe
o] WARIt= Aok 11 off= A7|A Byl 5
oz 27]oe w2 A7|A iRl EE A7kl &
o8 gpehr] Joby] hieoletal & 4 Ak S A
AAR 9= wRRI7RAl ol A171A} EagatiLo] wizst
of SAd87E FAFE oloF St o]z AR H]
€ S7F 8002 23l

FA 27l0e Ae® &5 AHIRe] 7R Ald B
T L P o = ot e o L = v A AL TR g B
etz Qg gl weojo] Adjaor IA TR
o webd Aled 25 ARA] JEAl et 2t
= Ssire Eazrlel A71ak LAl SRR
Y e FE7E HAd 4 Qe wWelol Hasith

o 5 AR Hago] HaAlef trtEal 7Sl
SAQlZe) FAE Y B ar) gle Aol HY Xe
olsiARNA He} W] whizell AF-] A2 o

He4d ®Miz 20154 32 @YD



2
H:‘I BN
)
> 2

1I>_{

X:

fo

Y N

%0,

_r;

7]7\} E:L "41'1*9} ‘Sxd 8] B vleof| gt
a3, 1 olfr= S }‘EX}J TolE
m]2)7] Zole. &, 4% 2 S
Al 2 oo A7)kl A "1”] 25 A A
AR 9 SV 7 ES 2AE] de
olch. itz A7|3je} FAAE Y HlEo] WEps #7]
A ol-gAbe A tiEt Feleat AN AR
7 557wzl A7 Bye] Hojaglor A
S k5ol 7] wiZoltk AR W] The EV
project 19 AL 1:1 A= o] vl &L AXaaL glow, ]
5 vl o]ifo] 7Hg8 SV = AL ik o] 3
P& 3719 7FEES oF 6~7%, 582 2~3% 7%
< HolA Hrk

N
s
i)

Jo oo o
. i

O oN O{N B
fo
s. O lo

5%
5 [T

Y H of
HuilJ

5.2 &8

AT Anke TS slemh s S
SI5F AREAZ T30 et AAA B A5 &
% ARlAg FHoE BAstgon, 55 AA Al
ohet AAIA ehgado] ohd #g Afglel Felak olsizt
ARbe] A% Ae FHOR I BAs

o1 $P3) A5 b AHIAE TE] Sia A
W 7l ARA, AEIAE ol §5H A7I% olgAet
A AH|2 AR e AA AR Ak Sia A

29 BAS A AL, A/ HF FA A
ol goll WHE ulgatt ole] B BAS Hio R AN

A4S st
7 A9 2] BAEEE 8
879} FANIA ] AR L o 4
o a0 B A% UY 4 o dele g
4 glrh B, Sppmo] et ARe| Sof pmi 2
Ajolg Holiz W 27] A FA0] Hehg 712l 27
A} ol gje} SRR AR A9 Fug e Ha
7} 9k
E5k A S el T ALY Hge A
717} ol 871} FAALIA] Srolo] 2 RS vl of
ofshAte] S:olo] Rueio] JRke mlA|mE Tl

el ofef A7 o

-

@D =S 0|M5tE

=X

Azl ool The Mg AR A Best sl

10.

11.

12.

13.

. Korean Smart Grid Institute,

References

. Dae-Jong Gwak, Young-Joo Lee, Hyejin Jin, Policy

Issues for Promoting New Businesses and Strengthening
Sustainability in Green Industry: Focusing on Renewable
Energy and Green Car, KIET, 2011-156, 2011.

. H.S. Chun, Electric Vehicle Policy of Major Nations,

Electronics and Telecommunications Trends, ETRI,

2012.

. Korean Smart Grid Institute, Smart Grid Annual Report,

2009-2011, 2012.

. Korean Smart Grid Institute, Smart Grid Annual Report,

2013.
Smart Grid National
Roadmap, 2010.

. Ministry of Environment, 2013, Electric Vehicle Charging

Infrastructure Installation and operating instructions.
2013.

. Ministry of Environment, Study on support standards-based

composition and demand for electric vehicles advertised,
2011.7.

. Ministry of Trade, Industry, and Energy, Act on the

Establishment and promote the use of Smart Grid, 2011.

. Ministry of Trade, Industry, and Energy, Smart Grid

Test-bed in Jeju, 2013

National Petroleum Council (NPC), Emerging Electric
Vehicle Business Models, Working Document of the
NPC Future Transportation Fuels Study, 2011.
Xiaomin Xi, Ramteen Sioshansi, and Vincenzo Marano,
A Simulation-Optimization Model for Location of a Public
Electric Vehicle Charging Infrastructure, Transportation
Research Part D: Transport and Environment, 22:60-69,
2013.

Yong-Won Seo (2012). Integrated Model of Inventory
and Waiting Time in EV Battery Switching Stations.
[Journal of the Korean Operations Research and Manage-
ment Science Societys, 37(4), 51-65.

2012 Q1-Q4 The EV Project, The EV project quarterly
report, 2012.



A58 2& MHlA 75 ALz tist ofsizARt £ FHY 24 |

M Z M (ksshin@inu.ac.kr)

2003 MeistiL ARlE sk} s
2006 ALishiL ARIZAESR AA)
2012 AshiL ARRIEA TN v}
2012~7A s FRolE R s

of
g
!
iy
=)
Ho
o
i
o

THEOF : APEIRE, A BFAYEA, AYlE,

£ & 0} (yongma@uos.ac.kr)

2000 A-Eoista AAdgeta At

2005 sAE|VolE- et A3l A Qs At
2010 Aol igta AbglEeh BhAb

2010~ A7 AZAlH e AR Hug

PyHo : B4 23, o4 7%, Real Option

5] ¥ & (wchur@inha.ac kr)

1997 Aot AFdEstat Shat

1999 Agtistal AdEetat At

2004 ATt AFYEEkEt HrAt
2005~&A <Qlslstn HGHE Fus

TAJEOoF ¢ 7]edAl, AntETE|E, Entrepreneurship, SJI&F71HE AlEd| o)A

U 2 M (wjkim@seoultech.ac.kr)

1986 ALojsh AR shaL

1988 Ajerfsta AlEstal A}

1994 A1 Thakn At wpal

2003~ 84 Mgz asta FeUgRAYTY @

Aol : A48, AmEQ ol AntETels

Me4H mMiE 2015 3



