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1. AlA A= AA|AAAIAE A S

o AA Ax Ao A28 AL gkoz 3.1%9 4 H AJFE(CAGRY)olgHs AT
& Qe AET Jow d5H. A QAAA A A FRE 2011d~20134
Z1Zkell 1279 {2 (F 16.3%¢9) 2 F7heal 2017d~20199 Akelell= 1509 #%
(¢F 19.3%)E Y3 E FEE olF ZAow JgArE. HAZ 7Fs3t A1FS dAA A F
% 88%°l @Eat= oF 1349 FE(F17.2x2) 8] TEE ST oz 5" (x
=2 World Rail Market forecast 2014 to 2019, Unife).

The total market for rail control amounts to EUR =15 bn in 2019 and is
expected to grow by 3.1% p.a. over the next six years
Tota! markst CAGR Accessibie market CAGR
15,182 Ty 13399 (saa%)
?HL i g (+h 18] ] 'ﬁ
H - by ] ] ey
RES o [ MEB | et () _ Mg 1225 | Emwmbume (a1m)
e T : 1,350 | eessasemen  (oLIN) :mﬂ 1265 | tomsiomzw  [vIE%)
1,063 . L5 e (a2w) 1,009 5 WAFTA )
) 1178 [
) 1034 | tewPmie Gl
2358
(G18%) o i |
| i Wr.2018 01123 HAT-29

(2% 2.1] A% dApAAA AT AA 4 G A5 (EUR m)

o E3| ofxlo} HlHF XA 2017dA 2019@7kA] 79 7HR FEZ(¢F 129 E Axk

A TR P =2 A9 **72}01 o] FofX = Aol A Fog oF¥. 2011
1%°] 4 F+ AZE

1~20134 Abolo] 389] (e} 4.928) 9 AR, o2& 3,

o slgetnw A ow A w_\zﬂ e sez 4gE.

o 6.1%9) 4 BE ALEolHE AUAoR AP B HLES AL EFAS AT
3.79 RE(F 47N AA ABTEI H3F RO =
5 AaAoIA2Y A AR 15%8 & BE 4FES =
Fub 229 ATFRE 434909 FE (S 5.699) 9 AAZA TR Fobel o

ki3
.

8) Compound Annual Growth Rate: 9%+ AZA&



Asia Pacific drives absolute growth of this market = Latin America

and Eastern Europe with high relative growth rates

Abrsobute markat M 1319 Grossth JOT3-7015
500 Market sirs 19-1)  Rbso-  Relstve
(sccossiilty}!  Rue  [CAGR)
750 it P Africal 1083 (ew T 4%
Wicidle East
800 Asia s (B mo o
Pacific.
450 1 Westom Eurpe oS M2 [B3%) W Ak
30 1 AdricalE o Easiem E\eope Ersiem BSE [00W) %7 AR
Ci5 ————— —
1501 Lasin Aristica Latin oz 0M 0 1 5%
NAFTA 1118 (100%) m [y
150 . . ' Wesiern  AG3D (IO0N| 4 15%
s % m 1 " [ 6% 7%  Eurmpe
Retative market growth {CAGR 2013-19) 12675 BTE| 288 1%
Mo wetana w1 29011
1] Cuipoow o roatend e wrL sty i 5 0 U0 PG Wl A

(19 2.2] A9 DakAlo] Al &4 et 44 (EUR m)

A gitol &, AHAE, TAEE, A unEAHT ] PN dApAOIAAE A

2 BT A AREEE M Zog oSd. U FET wd A TAH
A GAabAlo] Aol g Fert 5438 UM Ao® oS8, 20099~20119E
2011d~2013d 7| 3tell A2 Rl 2> 7k oln @Al Ho o

2.8%% i HH BFES AEY FoE 54

o mE AR 2/3°] dFste RS EAIRE FERokE 9% Aol
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o o]7]A ERTMS? xzel 9 53] ATP 7|&d A 93s & Jlor o34,
ERTMS ATP A& ddt AAL 20179~2019 Alo] AA7r ok 179 F=(¢F 2.1%

e g Aoz oAfF
o wz7AE CBTC ]
CBTC Al&"el 93] dxte] 4
HA 1o o= A s
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2. A AR B dael= A

o HAX Al3%EAl(Control command and signalling) #oF 2AA Al4F 71 2 9 1d o]
T (New development and upgrade market) A2 2013W ©F 74.859 = (oF
9.631x<)eolH, 2018d7kA 4 Hit 3.5% TUHE Aom AFHE(Cx EA
Worldwide Market for Railway Industries, 2014, =< SCI).

[3£ 2.3] Control Command and signalling (New development and upgrade Market 2013)

Region Current Market Volume | 3G ZTE(%) | NT HSE(%)
(EUR million/&21#) (2013~2018) (2013~2018)

Western Europe 2,280 (2,933) +3.2 1.7
Eastern FEurope 530 (682) +0.3 11.9
North America 645 (830) +4.5 14.5
South/Central America 330 (425) -0.6 17.0
Asia 2,600 (3,345) +3.5 2.7
CIS 310 (399) +4.2 15.8
Africa/Middle east 480 (618) +11.4 13.7
Australia/Pacific 310 (399) -3.2 13.8
Total 7,485 (9,631) +3.5 3.4

ARALR B, ARG A AN FRS o S1%el A 201801
it 3.20 AL A%T AOE AZE. ARUA PHAAAR AANG TR o 7%
of sgets R A B AE FEE 2018WAK §AT Ao SH, Hvt

O
X

F

9) European Rail Traffic Management System: 4 %X % #gA|AH
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oF 9% AAATRE AW FF UM =2 AFES AT JAoE 459, FEv 9
A @E 4% FEE 7HAI oM AR HfGEo] stEFAE M Zow o 5H. oA
olo] A FA 35% A ATFERAA ko rE 2018A7A 4 H 3.5% AFAE AS
& AoR FH. ofxEgtel Fdotrote] A9 A= oF 7% v AT EE
Ak S S R =o AAME §XF Ao o=

AN

® Westem Europe

® Eastemn Eurape

® Narth Amenca

® Souith/Centenl America
| Asa

[ gai

B Alfvica/Middle East

& Austraha/Macific

[Z3 2.4] A% ADFA ToF 2AA A AF& &), At/7hE A% (2013)

Australia/Pacific I 13.8%
Africa/middie East I 13.7%
as I, 15.5%
ase I 27
South/Central America I 17.0%

North America [ 14.5%

Eastern Ewrope [ 11 0%

Western Ewope [ 17%

0.0% 2.0% 40% 60% B0R 100% 12.0% 14.0% 16.0% 18.0% 20.0%

[19 2.5] A% ADFA ZoF 2AA A1 &), Aat/7h A% (2013)

sk Aqt @ dadol= AlFelAel dAE HRES 2w Siemens/Invensys,
Ansaldo STS, Thales, Alstom 181 Bombardier?} o] dEAo 2 FHI |yt
O] HA AEARS vESE QlxZete] st EFAS BEfeta e AXARAES A
5ol =4 detda 5. HE 5 CRSCE A= o dapA|ojA| A8S A&
stHA] HAAF AfE&o] EobAal
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[

Worldwide Market Shares by Supplier Control Command and Signaling

2009-2013

Mew Development and Upgrade [EUR million]

14%
(29 2.6] A% A5EA]
A D fART A

o HA%E AFEA(Control command and signalling) +oF %2474

H Siemens/Invensys
B Ansaldo 5TS

B Thales

m Alstom

mCRSC

= Bombardier

O Other Suppliers

Current market volume:
~ EUR 7.5 billion p.a.

s

)

=

ok Al A1 A& (A, At/7hE A1 (2013)

FARS

(Renewal and Maintenance) A& 2 20134 ¢F 75.29 FZ(°F 9.678%Y) 0]

o, 2018W7HA] 4 HHE 3.0% =713 Rom =€ (v =X

for Railway Industries, 2014, < SCI)

3L
ar

: Worldwide Market

2.4] Control command and signalling (Renewal and Maintenance Market 2013)

Region Market Volume AT HAE(%) | AN HSE(%)
(EUR million/& S ¥) (2013~2018) (2013~2018)

Western Europe 3,410 (4,388) +2.7 0.4
Eastern FEurope 880 (1,133) +2.5 0.4
North America 430 (553) +3.4 0.5
South/Central America 90 (116) +4.3 0.5
Asia 1,450 (1,866) +3.9 1.1
CIS 880 (1,133) +2.4 0.2
Africa/Middle east 150 (193) +5.0 3.3
Australia/Pacific 220 (283) +2.9 0.8
Total 7,520 (9,678) +3.0 0.5
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2018W7HA] 4 He 2.7% A AL Zlor o=y
T AR wid 2.5% 3%—% A& HAog =9,
Ml 3.4% AT AFTEZE A ASE S5, FEne A Wy
2 m AAo] 54, OWOH T dA ATREE o 1 i
3.9%° Gtz =2 LS A5 ato_i oA S¥. ofxz|Fhel FaotAlete] A
A BAFRE 2% FFo)A v &% 2018A74 wid 5.0%9) 7Hd & Ado] o

® Westem Euiops

® Egem Furope

w Mol Advebslea
ScuthfCentral Amerca

® il

"L

& Almca/Aodle Enst

B Auesrradia/Pacifi

[719 2.7] A% AT FA woF 2AA A AraH ), FARs/ A A% (2013)

Australia/Pacific [N 0.5%
Africa/Middie East I 3. 0%
os Il o
Aola I 1.1%
south/Central Aamerica [ 0.5%
North Americs I 0.5%
Eastern Europe [N 0.9%

Western Ewrope [N 0.4%

0.0% 0.5% 1.0% L5% 0% 25% 3.0% 1.5%

(1% 2.8] A% AT FA ZoF 2AA A &), FARF/nA A% (2013)

4. AFHHEE CBTC A&

EAIAE CBTC A& A7) (Growth) ol 1o = 350km F7FollA 45
DA RE 20119 9.99 GEoA 2021 7HA A B 14490 =S A

[e]
99 2 FFEA EF=718 RAoR o=". CBTC F+F°| km% 120%F

ofi ¥ Ho
S dlo g
%o 1o K
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Z~470% FE27F 2QHW, HE 2407 FEVF AQFHE Ao FAH(x A
Strategic Analysis of CBTC in the Western European Urban Rail Market, Frost
& Sullivan, 2013).

m M MEASUREMENT TREND
Market Stage (Mascent Growth, Mature | Grr.lw'ﬂ'l —_
Marke! Value €903 0 Million -
Marke! Volume | Total Length Operationsd, 2011} 380 km -
Average Price par km® &2 4 Million -
Market Value at End of Forecast Parod (2021) €3 .50 Billion 'Y
Bases Year Marke! Growth Rate MA —
Compound Annual Growth Rate (CAGR) Total Operational Network Length, 14.4% .
2011=-2021

Market Concentration (% of base year market controlled by 1op thres compatiton ) T 3% -
HNumber of Competions |active markel competion from 2001=-2011) ] v
Avarage RAD Spend by Product M —
oo v - ol

[72¥ 2.9] Market Overview : Urban Rail CBTC Market, Western Europe, 2011

o MFHellAd FA 719 CBTC WIEY AL 20119 127km73rolA 29 FolH, 2021
W 74 A 20.2%% S7Fskel 988kmell &3k Aoz Awe. 20174 HHE
London#|eFd ¢ CBTC ZZAE7}F A fFHoA 2 Induction—based CBTCY wpx]u} A
~®lo] =@ @l (¢ %3 : Strategic Analysis of CBTC in the Western European
Urban Rail Market, Frost & Sullivan, 2013).

70
London Underground o
on rou
80 ondon Underground
mm Line District Lina
E 5 Stockholm Metro Barcelona Metro
E Red Line Line 9 &10
i Londen Underground
Helsinki Metro

- u-f Line 1 ® Circle Line, Hammersmith
2] ¥ e -
- . e & City Line T ~—
Y Paris Metro . ,:/// ey
= Line 13 L - -
i_ Lo Paris Metro - '
§i%e Line 1 Paris Metro tnptnmﬂm 5-Teg

- Line 5 Al Lines “s Copenhagen Metro
10  Munich Airport e
* Line 1 .
0 L J

21 2012 2013 2014 2015 2018 2017 2018 2019 2020 201
@Amsaido STS sBombardier BSiemens JdThaies oAnsaldo/Siemens

[779 2.10] Urban Rail Market : Expected Completion of Radio—based CBTC Projects,
Western Europe, 2011~2021



° H oA T4 7IHE CBTC MEYAE 201897k 500km7 @A +%49 A H
. Thalest 98] A8t 13354 AFQS Fal §4 7]8F CBTC Ao Ags Row
o%lqﬂui, HT 9 AAYVZE A8k AHQl CBTC AF tha Add Ao n

=)

.

¥ 3

B

CHTC Network Lengih [m)

2017 208 | 2000 X900 2N
T IEF- ARETARE ARY
(1] M 1125 1208 1.5 130
(204 6 | 127 | 84 | 81 19

el Ct8iaetedd CHTC Syuiming
- Cperaboral CHTC Syslams .
-lihbllu-str.uadLEfE Srshn:f.&m'th o

i} 5%
ETYAETTH

[(29 2.11] Urban Rail Market : CBTC Network Length Forecast by Stage,
Western Europe, 2011~2021

o Aol FA 7§ CBTC HIEHYAE= 201199 127km7-3rollA 9 FolH,
2021d 7HA] = 20.2%2 F7FsFe] 988kmel @& Ao w AWHE. 2017d &4
%= LondonA3dtd 2] CBTC ZTRAEY A8HoA 2 Induction—based CBTCS] =}
Ale Al Aglo] = el
(% Z=3*] : Strategic Analysis of CBTC in the Western European Urban Rail
Market, Frost & Sullivan, 2013)

1800

The London Undenground Peccadilly line CETC

jago  UPGrade project that is estimated 1o be

complsted by 2017 is expected o be the last "
maucton-based CEATC system in Wealermn
E 1.200 Europe -
[}
[}
1.000 Emw |
i -Ea} 00T [ ]
e B B TC ]
; - :
] h h h

ArF SN

-ammmn -wm&m #mﬁ.ﬂu uwm
[(79 2.12] Urban Rail Market : CBTC Network Length Forecast by Transmission Type,
Western Europe, 2011~2021
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Aol A CBTC "l (Revenue) 7R+~ 74 AALS 55 193ty dwstd, 2021
W7ZMA] G 8.8~14.8%° A4S HY ZolH, 20219 FYHo] 2399~399 F=
F7HA FgE Ao R o 54,

CAGR [I071-2027) = 145%

increased orders drive growth and
demand Coslhm recoeers iowards
ornginal value al €2.3 M

i V=D = 12.9%
i Eurazrore crinis 5
¢ ) curtaied  Costkm rises 1o &
£ over £2.5 M -
- -
3 CAGR [2011-2937) = L%
z o - -
G v Markets recover through funds

from Asian participation Costhm
recovern setiies al around €1 5 M
Average Costuom Eurozone financial cras causes funding
€24 M freeze on all prosects Low demand

hevels drop costhum o under €2 0 M

e e ] s i 153 M ;. ) AbE

WL i 71 1A = e 3 %S LT 3 LR

[Z2¥ 2.13] Urban Rail Market : CBTC Revenue Forecast,
Western Europe, 2011~2021

AAAAN LT Fo AR}

AT GxpAoof thst 50 22 719 T4, Siemens, Ansaldo, Thales 5 37 7]
‘?jol Top 10°] E0]7} UL, Alstom™} Bombardier+= Z+7F 1098} 159 < e
ol9le= F= CRSC, #IAlo} Elteza, #1153 AZD Paraha 59 =9714, 4&
Kyosan Daido Signal®] =2 ZAAES Uel. Siemens”t 179 F2/4F o] A=k
Aol MiEFEE Hole T 7MY 2 AAYE Z2e JdoE dAdd (x &4 ¢ SCI
Verkehr GmbH (2014), Worldwide Manufactures of Rail Infrastructure 2014).
DRAA] WEN FEE0%), @AA WMES ol AaAlel WE 1T E0%), @9
5 AR TECO%), @HE 33 HE FdSIHE(10%) & 7Hs Basto] BA
g A5E EEeta, A9 1071 FEE 7199 £92 AAEE v a9y S
Siemens? ZFAHo] V53] =4 el (¢ =3 : SCI Verkehr GmbH (2014),

Worldwide Manufactures of Rail Infrastructure 2014).



[3£ 2.5] Control Command and Signalling : Results for the Top 20 Manufactures

Central Market
Control Command and | Shares in R :
Command and | Signalling Core
Slgnalling Turnaver Pradust P —— R
Criteria;| Turmcver | Share inTotal | Markets | DVelopment
Rank Turnaver [
[EUR 3Near Before | After
million] Score | [%] |Score| Score C.I‘m?ﬂ Score E lation [4]
Weighting ﬁ: none | 4% | none | B0 20% none | 10% none Aene
Siemens (Mobity
| o ) 1710e| 400 262 T8 20.0 +1.5 29 TO.T TO.7
2 | GRSGC 1] 500a) 11.7 100 | 300 B.0 - - 49.7 55.2
3. | Kyosan S00e| 11.7 9le| 273 0.0 =3.7 16 40.5
4. | Ansaldo STS 760] 178 61] 183 EX -0a 23 48.0 48.0
5. | Efteza [1] 330 7.8 100| 30.0 24 +175 1] 47.0 7.0
Thales
&. | Transportation B90e| 208 152 45 160| <24 31 44.5 445
Syslems
T mﬂaudla RS 25 08 100( 300 08| +280 85 409 40.9
B | Frauscher 35| 08| 100| aoo O8] +226] 81 398| 398
9. | Daido Signal 210 48 100 [ 300 0.8 nal 00 35.7 8.7
10 | Alstom Transport B20e| 142 15e 45 56 =048 23 e 3.6
11.| AZD Praha 140s] 32 B5e| 255 0B] 18] 21 NE| NE
Kapsch
2 GeatkaGaam 130e a1 The| 210 00 -£9 oa 24.9 3
13 :m o 300e 70 B3| 195 1.6 +1.3 28 309 0.9
14| Mont-Ele 10e 02 8ls| 240 0.0 B4 04 246 0.7
15 mbﬂ'ﬁﬁ T00e| 163 11e 3.3 64 - - 260 89
E{MEAMEC | @l T3] 7| ol —ao| 73| o7 el s
GE
17 Transportation 650e| 153 15 45 08| +185 TA E?.E 27.8
18 | Prysmian 220e 52 15e 45 00 +478] 100 19.7 246
LS Industrial
19, Systems 120e 248 3le 8.0 1.8 +84 46 181 181
20 | Hitachi 500e| 118 e 1.2 1.8 +413 a6 18.0 18.0
[1] = Manutacturers owned by national governmants ar by national incumbent rail infrastnacture managers
[2] = Core Praduat Market: Electronis interdockings.
[3] = Weighting: In order to reflect the diffierent significance of the different oriterla used, a comparative
waighting between them was established. It occurs when the relative assessment of the respective values, which
ranges betwesn 100.0 for the best and 0.0 for the worst of them, is transferred into score points. On this
oooasion, the respective weighting is multiplied, Thus, e.g9. valuation of 100.0 for the best track system turnover
(zee Siemens) results in 40,0 score because infrastructure tumover & weighted 40% of all cnteria.
[4] = Extrapolation: In cases where data was not avallable, or core product market shares not exdstent, the
respective criteria or market shares have been omitted and the remaining eritena’s’ or market shares” weighted
valuas taken as the lotal score.
& = estimated, - = unknown

Slemans (Mobikty and Logistics.. ] TO.7

CR3C: ] 55.2

Kyosan ] 50.7

Ansaldo TS ] 48.0

Eltaza* | 47.0

Thales Transporiation Systen ] 445

Baudis Bergrnann Rasch ] 0.8

Frauschear ] dia

Daichs Signad ] 347

A2 Praha ] 318

L1 ] 10 20 a0 40 50 Ba o EQ

Eliginiiity Criterip: Corrol Command and Signalbng Tumower, Cordrel Command and Signaling Shere in Toksl Turncyver, Markel Sheres m Selecied Markets (Elactronic
Irfedlackrgel, Fece] Tumayver Devlapmese [3-Year CAGR)
¥ = Maruiocturers cwned by mational gosemmsens or by netional incumbent relbsay netecek monagers

# DT @IEE 19 7I9E wHe® sl 7h 71 AiRarE Fofelal, 3E TheAlel met dhtele] AAEAs e

[779 2.14] Control Command and Signalling - Top 10 Manufactures
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LA A Title, Abstract, Claim
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Al ZHE N N N .

A2 88 3] & 202 252 +52] +25.0%
Z| AHYKEA| A 3.02 248 -0.62 -20.0%

A=kl

[E
ar

4.71 AAF RS A

AApAo] AARF T]sH 0w Mg A
[e]

HE 2tk ) cQH|E £
T2 e
1347|714 | 16H7|&E714 oS N (AY)
NS SHHA gk o 15.5 15.8 190 & 3,002.00
o131 ISFSESHN Tkm & 17.63 17.96 48.8 km 876.45
=
Mo | ApAEA ]
7‘ﬁ’£ﬂl 2 HM o 9.75 9.93 97 A 973.14
e A 4,851.59
X KHE: shZ2I7Hei(20153), B2 U HZ 23 HE =X JjFot
) EAak AEA dgk
33} v 20%9 33 = (ANTE 203X10% = 200 — A7t 303X8%H = 240%)
5 HXE dAAAAAEY g W BGAFE AQAEAS FHeE diete|th 780%e] KA}
FS 8F 1HACE AW F 970 (776%) = g R st
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TE A A= s Hl11

Hd= 78HH 97H M +19H Y +24.3%

Hdghs 108 1854 8 1Hd 2% -20.0%

BEREs 780 776 4% -0.005%

ES R CA e Sy 203 +09] +0.0%

ﬂtﬁ\_g“g’;l# I 20— o)) 202 303 +102] +50.0%
Hd 252 +53 +25.0%

SR CA e Sy 3.08 -0 +0.0%

EAHIXEAZA | E AT 3.08 2082 -1.08 -33.0%
Hd 248 -0.6%2 -20.0%

<

AapAoI A8 e AFS AT G AEFY ARA ] Axu JFHOR g fab

CBTCO AAH| &= 7|E=o® 483t vg2 7]

[ 4.9] AaHA|AA2F 383 v 7Sk A=

HE 2tk ) EUH| 8 FN
T cHR|

1397|271 | 16HI|E7HH oS A )
o111 ISFSESHN Tkm & 17.63 17.96 48.8 km 876.45
=
X KEAFREX| Gl _ _
il Eﬁ’gt‘llﬁ%" mA ot 9.75 9.93 97 MA 973.14

[ 1,849.59

X AtE: ohEfE AR (2015.3), =2 W HEERE HE FE HEY

(3) WEFY AdPe @ T8

B ALY B2 E 7)E AR F24 CBTCAIZAA QL vlwdte] A2 A-8-F3)
T89S o=z AAAA Ve W HAAEHS HASSI sk d° ow, xEA
AlstomAFe] ZAA 7]« Urbalis Fluencetw ©]9F &2 AAR 7]& AAF CBTC £F A9l

= A7159

Urbalis 400 ti¥] & AX-FAHF B89 20%=

ofell & F7teM= ARRIEHIES] AlUEle s EEHR
Fol AAE CBTC/IE=Co® Abzd ng3, /fdss @
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M2 G4 Al B2 Urbalis Fluenced] AMdE 1#8te] TF:A A AxpA|o] A|AE H]E
o 20908 AAE Foo Ay

[Z 4.10] /W= XA v &A=

CHoH CHot2
TE CBTC7|= Ne=2m CBTC7|& Ni=m
MEH|E Al HE A=EH|E Al HE
N SEMHA 3,002.00 3,002.00 0 0
gxo | MOTLE
A XEAFEEX| ,849.59 1,479.67 1,849.59 1,479.67
o o
A 4,851.59 4,481.67 1,849.59 1,479.67

¥ AtE: S T 0153), B2 X HEEE Hg FF J§Ee

HEAT vheHe] A% I/ TRl swste] vherz ojul oF 3] A ol ug
of F7bz Btk EE F7 AF AT 9 BAAY P14 2GS 1AT B
g3 v gol FcketA W Selzh ot

ool ¥ Bl A FAbAY Ful glo] ARAWE AWt Uk2E ARUIoR Bt
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=
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Az /\i% Hol AMA A AL 2 dagol= AALS 2013d ¢k 74859 H=®
(9.631xolw 201874 AFHH 3.5% 718 Aom o=drt. Fo AFAE=
Siemens, Ansaldo, Alstom S°| o™ U 7]FLSAHA) 9 A FE/FES 1.6%=2 LFERS:

ct.

(2) F77FA& 9 R&D 71994

St} FAI A e AR AT FUPHAEY HAds & ANYS FE
WA A=A o] 7181 wlE oA FI7bA 7 AR Sk vls o R 7 EESItE St
=3 2 FAFgo] Wast AEAFAY ] AF FUIAES] H 29.3% P Lol

[¥ 4.13] A=A e 277 &

2007'4 20084 20094 2010'4 43
M P ONE = 32.20% 31.95% 26.98% 25.91% 29.26%
X Atg: o2
ok 2 Aol s o] FUEA Y FEe| o= AR VAR ErtE F45] Y

&t R&D 7]oi&S FAeth o] AR Abdell tigh oulerd Akl 7P ek iel W

s

25 9859 S 26.2% FEo|t)

[ 4.14] $8 18} R&D AE2 A7)0

ALt STEPI(2007) ME{H(2004) | BF=Z(2005) | SAA2004) o2
A7) 7t 1971~2004 1981~2002 1991~2000 1981~2002
26.2%
I 30.6% 28.1% 22.7% 23.3%

X AtE: Z A

(

. M3y 23

(1) 71 MRA o] we

LR D
Ae2s A AEE ALY A A FU7IE BEom £UtA B WAL

i
N/
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>
folr

SAL woF AAA Alatd 9 g aelol= Al
JAQL LSAHA ] A% £

o] 7t Zlow A

(2) 7l&=qdel wE He
e AA"S HE
Pl
O I d3rEe]
AeHER 2349 A FE1
Az o] g s AvEy
AlZD) < 41.3%7} o] g3t 9l

A&

o
.
<l

2018
1.6%

i en

5709 19.3%7), %

[-‘Lil
19
flo

A2 2016 7] 7el6RE /Ao ® A i

AT

Q13 (B) H| & (%)
Al Ztcy Cljin
St N &K+ ShKL St stxt & X+ 5kx}
4 406743 5662 412405 0.0% 0.0% 0.0%
5 16498684 | 4383080 | 20881764 12% 0.3% 0.8%
6 29026020 | 25748748 | 54774768 2.1% 1.9% 2.0%
7 77605877 | 64000689 | 141606566 57% 4.7% 5.2% FHEF
8 102704219 | 155800314 | 258504533 7.6% 11.3% 9.5% HEF
9 68935039 | 107937675 | 176872714 5.1% 7.9% 6.5% EHE
10 50759966 | 64689150 | 115449116 37% 4.7% 4.2%
11 52734582 | 59736207 | 112470789 3.9% 43% 4.1%
12 57905951 | 61462394 | 119368345 43% 4.5% 4.4%
13 65154886 | 68762438 | 133917324 4.8% 5.0% 4.9%
14 64934852 | 66553043 | 131487895 4.8% 4.8% 4.8%
15 71640148 | 67896988 | 139537136 5.3% 4.9% 5.1%
16 80495978 | 73075159 | 153571137 5.9% 5.3% 5.6%
17 99590650 | 86438405 | 186029055 7.3% 6.3% 6.8% EHE
18 150950744 | 119188009 | 270138753 11.1% 8.7% 9.9% HE
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AT 213 (B) H| & (%) e
St st} S X+ kAL Skt stxt S+ 5kx}
19 100642153 | 108508560 | 209150713 7.4% 7.9% 7.7% EHE
20 77177859 | 66331905 | 143509764 5.7% 4.8% 5.3% EHE
21 79697894 | 60189691 | 139887585 5.9% 4.4% 5.1% EHE
22 71871735 | 60050360 | 131922095 53% 4.4% 4.8% EHE
23 34593152 | 39340822 | 73933974 2.5% 2.9% 2.7%
24 5311967 | 13040627 | 18352594 0.4% 0.9% 0.7%

X AR MSDETAL AZHHE S8IXHAE (20164)

[ 4.16] MSHWERZ 234 A7+ A7
o|gela H7IMZE ) = AT
(21/8) oAg | NE | 5z (AZ/)
HF 147,028,751 3.0 2.4 -0.6 735,144
EEF 314,626,291 4.0 3.0 -1.0 2,621,886
HEF 300,151,958 6.0 6.0 0.0 0
A 761,807,000 3,357,030
X AtE: M2RE3AL AZHCHE SSHAHEE (2016'FH)
oAU b G AL X[ F ol AAIE AR Akl v 2o
[32 4.17] NZP7HA] A9
H| &
T= chel
20134 7|=71A 2016'd 7|&7t4
CAHE 1QIxAI S 5920 A/Ql/Al 6096 l/21/A|

X Kz: ot AT (2013), sHAIL

i 204.669 ¢/ do®

7EX TAHE ZHolE2tel
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Al

. A

WA A3k AT

vl ol

yg3te)

HIORSE

¢ A ARG AFASI) o A
A717ES 2028 A A 203774 10 7Ho® BEASHY
shS g ste] 20284 204874 20 3H

o] Q& Ao ey

7373

]

[ 4.23] AAAR 4 A% (2016 @ @A7Fx &4k CBTC 7]FH] L)
(EH9I: o1g)
T2 HIE (H3H) Hel (A) B/C NPV (A &)
AT &= 506.38 963.44 1.90 457.06
483 2E 992.72 2085.53 2.10 1,092.81
et A 1,499.1 3,048.97 2.03 1,549.87
(3 4.24] AAA 24 47 (2016 FA7A 82 B3 SAIA] v L)
(EHI: ofg)
T2 HIE (H3H) Hel (A) B/C NPV (&)
AT &= 506.38 963.44 1.90 457.06
g8z EE 794.17 2085.53 2.63 1,291.36
et A 1,300.55 3,048.97 2.34 1,748.42
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1 0.9450 2018 34 34 32.13 0 0 0
2 0.8930 2019 49 49 43.76 0 0 0
3 0.8439 2020 66.5 66.5 56.12 0 0 0
4 0.7975 2021 59.5 59.5 47.45 0 0 0
5 0.7536 2022 51 51 38.44 0 0 0
6 0.7122 2023 69.5 69.5 49.50 0 0 0
7 0.6730 2024 111 111 74.70 0 0 0
8 0.6360 2025 104 104 66.14 0 0 0
9 0.6010 2026 125.5 1255 7543 0 0 0
10 0.5680 2027 40 40 22.72 0 0 0
11 0.5367 2028 0 0 141.82 210.46 352.28 189.08
12 0.5072 2029 0 0 0 210.46 210.46 106.75
13 04793 2030 0 0 0 210.46 210.46 100.87
14 0.4529 2031 0 0 0 210.46 210.46 95.33
15 0.4280 2032 0 0 0 210.46 210.46 90.08
16 0.4045 2033 0 0 0 210.46 210.46 85.13
17 0.3822 2034 0 0 0 210.46 210.46 80.45
18 0.3612 2035 0 0 0 210.46 210.46 76.02
19 0.3414 2036 0 0 0 210.46 210.46 71.84
20 0.3226 2037 0 0 0 210.46 210.46 67.89
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[ 4.26] AA4 &4 43 (&3 )

st | x| wgad | sewd | codo | SR coug | moua | mywn
BE | gnue | mnee | @om) | @um | oo TR oo | mem) | e

- ES) | EE9
2028 876.448 973.14 1849.588 992.72 0 0
2029 44.82 159.84 129.18 333.84 169.32
2030 44.82 159.84 129.18 333.84 160.01
2031 44,82 159.84 129.18 333.84 151.21
2032 44.82 159.84 129.18 333.84 142.89
2033 44,82 159.84 129.18 333.84 135.04
2034 4482 159.84 129.18 333.84 127.61
2035 44.82 159.84 129.18 333.84 120.59
2036 44,82 159.84 129.18 333.84 113.96
2037 44.82 159.84 129.18 333.84 107.69
2038 44.82 159.84 129.18 333.84 101.77
2039 44,82 159.84 129.18 333.84 96.17
2040 44.82 159.84 129.18 333.84 90.88
2041 44,82 159.84 129.18 333.84 85.88
2042 44,82 159.84 129.18 333.84 81.16
2043 44.82 159.84 129.18 333.84 76.69
2044 44,82 159.84 129.18 333.84 72.48
2045 44.82 159.84 129.18 333.84 68.49
2046 44.82 159.84 129.18 333.84 64.72
2047 4482 159.84 129.18 333.84 61.16
2048 44.82 159.84 129.18 333.84 57.80
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. BAA B HE
o AAN B culerFA AL FAL A% ANAR SR AT (A5 o oA et
sagatolch. A el ost Weluhgr]zhe 2028WelA 2037H7HA 10 Ftow B
et on], Agstel o HelgrIze YTshe melste] 2028l 20487}
2 20 ko w R3S
o AAA ¥4 A, B/Ct ATNE REI} FE3 RS wHdel BAE FPagle
o #d B/C7F 247 2,113 2452 +4HSIS

4. AFFA vA LA TA A

o QT8 EAIRESF A&E A Qlon SASAE ] oSl mEr 2030l A
A9 60%7F EAll AFskA HH o]zla] EAISE EAl 3 s EAIUYCA R
ol 879 T g,
¥ ZEAf: United Nations, World Urbanization Prospects: The 2005 Revision (2006) and Carl Haub, 2007 World
Population Data Sheet.

o AT WAL AAANAATE AFFHE FEAQ

sHAlE 7HA.

Aola o Qs theu} ge

— AAFAY AojkA o7 <l AA FFo|Ae FEY Frto= AV dAEY 4
= gofsh v 8-S FAsle] wA SFo] F Qs sk,

— AgAo)dn) o] FER] o] Ao I A FF T FUF G FYo] A
3= A9 A AA|o]Adn] o] FAMo] By

— dxto] B dITA 9 % HFOE Qs A AR 9} Al 9@ AJo] FhE

— Gx1o] *YF olEld WA A FEIHFTOE QA 22pAF A ] §)E Aol
=74,

— AA daEglo] AdHow AL o7 <l FAo HA A}

o AZE AAAAA AR Th7]TFof] sdto] o] 7] wlitef F7]AA FFarde] Fxpg}

A glo] 275,

gt FEEE 9 A R go] e
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A5q ARREFYALY ALAEI BAst] F 5AF 114 A& BEse] g,
A 0 2L S AFAE B, AAYA, AT, AT, ARBEY FEL
mefste] ATl BuE FYsH

TR (5 4767l Bes Al 5 guln ot SREe AL
AAFE AR wFe] FhHoR i APSAch WA 2WA G = Ag3) e
Aot NAE ARG HAE WS FENE NFo] Hrh HAE Wt AxAI LG )
Ao} Agol FoIHES Ha AFAA} 284 FHw D Axs AFwed 10km oL Y
o A AN AWTEES LFBT

[ 5.1] AF-AME A7AE B An] FYAE

EA = HARAIME 9 HH|EE H| 2
8 H| 1
I}H| CHA| | X} £4 2 | £t
A XA A 8 A
1 HALOIA 4 INEL=RES b= 1 50
TOOL
2 A28 241 TOOL A" 2de|Es 248 2 10
& AH| 0 Al A&
INES= TR/ Iz =1 2 200
3 JHLTOOL
1 T 2EEY A|Z T 2EEL H/W, S/W 1 200
4 T2 EEFQ A T2EE) H/W, S/W 1 200
XA O] Al B B A~E
A2 HAERZ 2 50
TOOL
1A 0
o | TREEY UBB HAH|  Z2EEY AR 1 100
AR A 28D ALK S
6 HAlO1A IS o= Ao Jpue |3 30
e TOOL
6= ARHOA LG QR | o o= 500
| } 1
2 AXIM Al 2H OS AUCI= AA~E B2 1 200
.
ANHZ CHZ AlE Y Zo| A 1 10
8 INESL=TRUNPS(E= AHMZ H/W, S/W A= 2 300
9 INEL=RUNPS (= NHMZ H/W, S/W H = 2 300
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g ATAY U HHSE H| 8
8
b CHA | AX} =9 T2 EkIt
A XA A 8 A
1 HALOIA 4 INES=TIREPI = 1 50
TOOL
2 AA"- 24 TOOL NN -Tin FETE=C VS R =1 2 10
o AP H| Of Al A~ 8
AlAE e 2 200
3 JHLTOOL
1 T2 EEL MAH T 2EEL H/W, S/W 1 300
4 T2 EEL A T2 EEFR H/W, S/W 1 300
XM O Al ABI B AE
A2 HAERZ 2 50
TOOL
1-2 °
TREEY ASE HAH|  ZREER AEE 1 100
AR A 28D ALK S
6 HAlO1A IS olWC|S AloEl Jjere | 3 30
Jier TOOoL
oo | EFHOINAE oy L Lol oizs 1 600
~ o 'jéj = Lgo
Hot| R
2 ARAMOAAE 0S| AWCIE AIAY SHE | 1 | 200
;
ANHZ SHZ A& Zo17|2 AER 1 10
8 INEN=TINPE=2 AHZ H/W, S/W A=z 2 200
9 INEN=TINPE=> ANHZ H/W, S/W A=z 2 200
of R H| O A| B Ad
1 HALO1A 4 AAEL A2 1 50
TOOL
o AP H| Of Al A~ 8
NES=Y 2= 1 200
9 e TOOL
TR EEY H A T2EE H/W, S/W 1 300
1-31 1 XM O Al ABI B AE
3 ANAH HAER 1 50
TOOL
SAMONZS A OMICIE AlA~H LR 1 30
4 e TOOL
INES=TIONP =2 ANHZ H/W, S/W Mz 2 50
5 INEN=TINP =2 AHZ H/W, S/W A=z 2 50
AXIH A A8 A
1 HALOIA i AAEL A2 1 50
TOOL
) A XA O] Al 2~ E NES- Ry 2 200
=4 HLTOOL —e e
Al2" 24 TOOL A2l 225 2MR 2 20
3
TR EEY H A T2EE H/W, S/W 1 50

— 186 —




H| 2

IHA| AKX} EY 2 | £t
4 T EEFY A& T2 EER H/W, S/W 50
5 |Z=2EHY HEE HAH Z2EEY ANEE 1 50
o KFM| O] Al 2Bl ALK 2
6 PO A S oyoe gaw pus 30
e TOOL
6-9 A XM HA A~ ORH M OFFIA TI} W o5 400
~ e o 'jéj = Lgo
HoW|s
AXH A A" OS AT = A~H HA 2 200
.
ANH &S Tt AU S| A E 10
8 N Eal= VNS = MM S H/W, S/W A= 100
9 ANA"> ANS MM S H/W, S/W A= 100
R T2T Z2EE}Q
1 T2T datae] TOOL SIATID| 2 2.5
M olZd0lH T2T Z2EEY 298 200
2 —
s T2T Z2EE}Q
T2T datze] TOOL sao| e 2.5
3 JIRI= ol Z¢ell 0l T2T Z2EEIQ 29 200
2-1 I A= A= 298 400
6 T2T S41 JIA= IR = 250
2l TOT AAb 29 & M= | T2T A4 29 & jw 1,000
=
N EPC EPC 202 800
7 T2T S2 J| K= I A= JHe 250
T2T Aat @9 & M2 | T2T Aat @8 & e 1,500
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1. A3 ESE
O EXXteFd7|8t ADFERN 7|7 (TRL 5)
- SR XAt 20%
- HAZE =83 Ifg EXAZ =F 2HeY s 2E
- ZEEEY FHE 8% 45 85
2. Gl Zed 9 Jlave 5%
OAFIHE O (On-Demand) Zef HE O|&XE2| S D H(Future Mobility)2 7HIH
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Tote WEges YuE AR MYE
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6. 5AI%F TA ¢ SAAEFHA LT AFFTE TN
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O ERArEFHAIAE A|HE7L 7|70 (TRL 5)
- Lab 7|8t HE&EI} HY7 =70
- A L A0 mE AEEE
2. A7 Hed A 7lEe s
OAFNY O =& (Capacity) 5H
20 - 7|EQ| CBTCR 22 EANOAAR 2 AHSA[AE D X[HA|AHE 78 O|F
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