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Executive Summary
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. Global Market Trend
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2013 ENR Top 250 Global Contractors (=L}j+32 2013 ENR Top 250 International Contractors (52
. . . Total International . . . International Total
Rank Firm Nationality Revenue Revenue Rank Firm Nationality Revenue Revenue
: Eglg{uﬁ E{TAlleWAY CONSTRUCTION China 84.642.0 2147.0 1 GRUPO ACS Spain 42,772.0 50,654.6
i : 2 HOCHTIEF AG Germany 34,563.3 36,452.7
2 | CHINA RAILWAY GROUP LTD China 81,805.7 3,799.6 5 | R e 23.255.0 29.436.0
HINA STAT NSTRUCTION ENG’ .
3 Conp STATE CONSTRUCTIONENGG - cpin 81,366.8 4,987.8 4 VINCI France 18,419.5 50,338.7
4 GRUPO ACS Spain 50.654.6 42,772.0 5  FLUOR CORP. US.A 17,209.6 22,352.8
VINCI France 50,338.7 18.419.5 6  STRABAG SE Austria 16,062.0 18,557.0
s CHINA COMMUNICATIONS China 47397 3 11879 7 BOUYGUES France 14,196.0 33,885.0
CONSTRUCTION GROUP LTD. T o 8  SAIPEM Italy 13,770.7 14,039.1
HOCHTIEF AG Germany 36,452.7 34,563.3 9 | SKANSKA AB Sweden 13,291.6 17,217.0
8 BOUYGUES France 33,885.0 14,196.0 .
10 gg'ﬁg&gg:‘gﬁ”&gﬂﬂ% China 11,187.2 47,3273
CHINA METALLURGICAL GROUP . 0
9 China 31,522.6 2,295.7
CORP 11 | TECHNIP France 10,347.0 10,547.0
10  BECHTEL US.A. 29,436.0 23,255.0 )
12 gg’;';ggg?m NORBERTO Brazil 9.264.8 14,9221
11 LEIGHTON HOLDINGS LTD Australia 23,483.0 4,172.0
12 FLUOR CORP USA 22.352.8 17.209.6 13 | SAMSUNG ENGINEERING CO. LTD. S. Korea 8,651.9 10,680.8
- FCC, FOMENTO DE CONSTR. Y )
13 SHANGHAI CONSTRUCTION GROUP China 20,822.4 870.4 14 CONTRATAS SA. Spain 8,354.5 14,869.6
14 SINOHYDRO GROUP LTD., China 20,120.1 5,473.1 1 HYUNDAI ENGINEERING &  vores oo S
15 STRABAG SE Australia 18,557.0 16,062.0 CONSTRUCTION CO. LTD. : e 222

,- Global Contractor®} International Contractor 25 159 o|Ujof 3= AL AA| 3
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« ENR A4 229 HA7|94E2 MEdTS 7|22 7]199 +91E8 At Aol7] wiZel 7/IE 7199 4-/d2 stefstr] of 2=, whethA
20138 2= Top 309 U 7|9ES o= 2008AFE 20128702 7 71949] A+ AFE(CAGR)T G Yol &S H LT (2 ALl

A Al&-eF Annual Report W 2|1 FX 25 Ediz2 BA)

=22 447|de| 434 U £ H|w (2008~2012) » AT A4S B AT 7Y
mWadoelE > ACS, CSCEC
14.0% i
i » JEAFELS AT 0] =2 7Y
12.0% SAIPEM : > SAIPEM, VINCI, FCC, BOUYGUES,
[ ) 1
FC(.: I SKANSKA
10.0% ® i oj-7222] 78 E A
VINCI i
8.0% - | » =2 AFE Ho|AT L2 ¥ VY
1
: ACS » CRCC, CREC
6.0% - .BOUYGUES o CECC ® fRE o] =7 AH Y
SKANSKA : e CSCEC
................. Oy eoqaMeC ST SO
~ e ] pu - QAT 2O B AZT A9
1
: ° . > OBAYASHI, SHIMIZU, KAJIMA
SHIM‘ZU 2.0% 1 HOCHTIEF i CRCC G H o] o5 #4017
OBAYASHI®'® KAJIMA :
-10.0% -5.0% 0.0% 5.0% 10.0% 15.0% 20.0% 25.0% 30.0% 35.0%

2008~2012'3 Oii& CAGR (Source: Z¥ A} Annual Report)

-9 DGR 5 A
. : Chi icati i Ltd. * CRCC : China Railway Construction Corp. Ltd., -
CCCC C. ina Commu-nlcatlons Construction Group Ltd., . \ . .p ‘ e 23 Zﬂ@%q ﬂﬂ _Ti*é?é]' % %1
* MCC : China Metallurgical Group Corp. * CSCEC : China State Construction Engineering Corp.
S . « A& AEAA9 9171
* CREC : China Railway Group Ltd., * FCC : Fomento De Constr. Y Contratas SA 2= U2 H
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- 229 447149 M&A E-52 20101 o5 AlA A9 28444 2 +9 =72 A5 7] 371 T BA A8A 4 9 ol =
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o =}
A =Hef lou, M&A & Adlad diF] AgdsE A5 EH ti4f 2 (Mega Deal) M&A7F A B AR 9] Als 26| dof
U gl Ao ek
2009~2012 =24 2444H] M&A Hef 71 B2 73 2009~2012 22 AN MA 7{22H S S
(CHel: A =) (CHel: A =2y)
(el 2) * 5gk g o) Aol &4 5 - 45904 - 1000
200 -
18374 1814
1687 4 - 800
15274 4Q
150 - 4Q 14074 4Q
3Q . 4Q 3 - - 600
100 = °
7 3 3
2Q ° ° 2 - 782 733 - 400
3Q 2Q
50 | 2Q 2Q 444 493
2 n 14 ap - 200
0 - 0 T T T T 0
2008 2009 2010 2011 2012 2008 2009 2010 2011 2012
(Source: PWC E7|¥H g|ZE) (Source: PWC E7|¥H 2|ZE)
2009 2010 2011 2012
(Deal Value : $billions) 1Q 2Q 3Q 4Q 1Q 2Q 3Q 4Q 1Q 2Q 3Q 4Q 1Q 2Q 3Q 4Q
Number of Deals 16 33 37 54 35 45 38 54 46 47 52 36 39 41 31 57
Total Deal Vale 4.86 10.66 8.72 20.14 25.42 11.7 14.3 26.8 10.66 10.66 8.72 20.14 114 13.2 10.8 13.9

(Source: PWC E7]¥ 2L E)
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- ZEY 747199 AvtAQ M&A FRE 245 QA9 Energy Infrastructure 4-27F Z71gto]| whet o 2] el ZalRofo] 7] 97 M&A7}
2hdhe] R E 1 9l

« FHAS FAVZ A8l F9E 1S AA FLFEZREH M&AS] 2 A o] o et F A A9 M&A & AeiZHe] 713
E2 A8 e

. OFAJo} ]9 O] 2 M&A F AHFH2 IA|Tt A o] St SHAY Ap)dMe 7T =2 A 02 Yeg o, o] = 5 4539
oz Ad] £} gfjof] WhE =9 FULE sl WS Ao 2 opeker 4= Q1S
Energy Infrastructure 20 M&A 7{cliZH &l 714 Energy Infrastructure F£0f | M&A 312H2009-2012

(29 24) (E9l: of i) v @ 4&@“% @?
350 - 3314 - 80 5 : NS
3144 Europe @“\v
<

« & 7{2|2°H : $83.4 billions North American
- « £ 7{2j44 : 3004 « Z 7{2f}3H : $65.1 billions
- 2 7{2fH4 1 3187

210 Asia Pacific

« £ 723 : $43.5 billions

o Z AL : .
o = efj7A44: 4084

N e
. 7

-0
2009 2010 2011 2012 Y
(Source: M&A International 2013) (Source: M&A International 2013)

Ha HanmiGlobal



a7 UF, 2 1 SHHHE M50

MAESTRO

PART 2. Global Company Issue

“Global Company Issue” A= 2 AAZAAZANA FEET} G4, 5=, L2 4749 T34 Ak dis) 2.

HG HanmiGlobal




Il. Global Company Issue
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9 - N ACS p
= /~ BOUYGUES @ Isolux () \
2 20.0% - ‘ i Corsan ]
[e] \ Vo) /
o [ ) \ /
S 10.0% - \\ VINCI /,K\ ® ® Skanska ® Saipem ./
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. () T T T ~-__________l_ ______________ T 1
0.0% 20.0% 40.0% 60.0% 80.0% 100.0% 120.0%

International Revenues / Total Revenues %

(Source: Zt At Annual Report)

CAEIQIO| V(YR8 e AATAI RS A2 CIs AIHYE
oM BIZUAS 235t 7|0, LigAI—e] F2t
ZAE AR Y £2l0| A 4 S

e =2 T Mo

B Type ¥ 2243} &, &2 A 043

 BEIS JIRHR 2R AITOIN CHR ARIS 43
B VIYOR, U AN EHOR 0SS AR Y
&= 201 7|Y(FCC, Acciona)0| 2 Z 2

CType W& I 57, 12 ALY tztst

CEFYQ| 7| YR8 242 A0l 24 A2 H| =L A0
j D A= 7|UC2, UKo 2 QHYE AHAZS
- E{5t Qs ZF2 7|Y(Vind, Bouygues)0| £2 3

DEIYS| 7|YREe 22 AN U4 AR H=UA
Ol 24510 YU V|YER 71 B2 |Y AMI|YES0|

0] R sHE



Il. Global Company Issue

1) FE A&/ Z3F: A Type 7/

L FRESE SE AT A0 b2t 2
A ABAY ool MA@, 44, §A7-, CM A2 5) wa, Concessions(F5115D, AR, ALY .02 AL oo
chste o] glee & 4 9

rlo
t\}r
rlo
>
[,
o
N
e
19
:|o
l o
Hu
).
é
o,
w
>
@)
<!
Fe
19,
\)
(@»)
S
mm
j
N
>
r
l-h
#
_YE
to
mlru
it
_E‘L
HL
o =

C TG 2 AR R G ol B ALALLS T A 5 TG GUoI B} 80%)3 AL T G Lol AB(F 60%)
o] mj$- ot AHAA 0] I AOR Holn], 1 HlFE RES F7beku g

SACYR 2012 A ZEZ2|2 (%) SACYR Ald S.24 oio]|2l S (2009~20124)

real estate

Rental Property 4 o]2l&
property development 100.0% - perty Y g0l E

management 5% / 86.5%
7% 77 8% 78.7% 79.8% =0
. -
80.0% - 0-----0-—---*r—’
1 o ojolol=
. o . s Concessions G Yol &
60.0% - O 69.5% 654% O
- 61.9% R
concessions . 58.6%
7% i
construction 40.0% -
52%
service 200% - 13.3% 14.9% 16% 15.9%
29% : O' ........ooOtoooooooooOooooo.ooouoSCrViCCoa(ao]O]E
g 6.1% 5.8%
53% O- » O o . «Q 5.8% Construction G H°]2l&
O-O% T T T 1
2009 2010 2011 2012

(Source: SACYR Annual Report 2012) (Source: SACYR Annual Report 2012)
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ol A=A dA= 4

= []Hon
(Thousands of Euros)
- 13,000,000

- 12,000,000

- 11,000,000

- 10,000,000

o 223} 2T ALY O e =52 =2 BEFY 7199 38 5 £F 218 FCCO] 20099 7E 2012W71A] 9] AFY LEZ2Q
EF/AE Qo 374, & e, 4G 7 E A7 59 AH|A AFY Q] v Fo] 2 Ao 2 YEhd
o 3 F o= oiy] ofj¢] viE HF-S A EHA 2 20093 o] F FLE0] Aol e AS o 4 =,
FEo] 49| et meat FCColA HEFH o2 A9 JEE st 9l AR o4 H
o Z|E GO AYY A TS B STt vl 2tEolHg]FR o] 2 Eo] EgE o2 Holw, o] & {3 A|AAE =F/AlE
ALE, vl= A A= ABA AMGS F2 "X Qe AR YUEE
FCC AN ZEEZR (%) FCC & Djj=oH Q! 54| Ojj=-oH H|=
100.0% —_— —_—
60% - 56%
53%
75.0% _——O
46% ,‘O’ >\
_O'
% - 0| Z‘?li H| =
50.0% soon | 44% of| ] uj & 1|5
25.0%
0.0% 20% -
2009 2010 2011 2012
®energy 0.6% 0.7% 0.0% 0.0%
cement 8.1% 7.3% 6.3% 5.8%
services 34.7% 37.1% 37.7% 39.2% 0% -
m construction|  56.5% 54.9% 56.0% 54.9% 2009 2010 201 2012

~

(Source: FCC Annual Report)

(Source: FCC Annual Report)
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L FEWE £EW A Ttet £F DL R CoR 7199 fEe thREe] 9g BYA 7S] AgEE AoR vegon], 1%
Vinci AFS] 20124 AF) ZES0 % A WFL AHEH 2 A4S Ve e FEAL & 5 UL

- A ZEEZFQ 1 AZ 86%, oA 14% (2012'F 7]1%)

- HAAF )= WA 63%, HAAF 37% (2012 71%)
« o= 9 WollA did ez gl A AAAR] =87} 1?%61 o|Foj2]1l Q17| Wj£ o=, 2016\ UEFAR 7f2|A = ZefAr
A Fe whet FFoe A o Qlmat 91579] HAd4tdo] &S WS A o2 ol =™, Vinci®t Bouygues®t -2 A tf3d 47|
A=Y AHY M A=t %Ol WA 7IREe 2 3 A5 A H 2 AEE 51 5 E He2 S Ao diH

S

2012 VINCI Al ZEEZ 2|2 (%) VINCI| S 2| AHS! O =M H|=(2009-20124)
OfY bl
100.00% -
others others
1% 0
80.00% - 38% 37% 36% 37%
concessions
14%
60.00% -
contracting
. 40.00% -
concessions 62% 63% 64 % 63%
59%
contracting 20.00% -
86%
0.00% . : : .
2009 2010 2011 2012
(Source: Vinci Annual Report 2012) (Source: Vinci Annual Report)
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ACS Z Ofj=H CfH| sjie| oj= H|= (2008-2012')

(Z+2]: Million $)

ief
Hochtiel  s44% 60000
80.0% - o’
74% p'a
/ - 45000
60.0% | a9 wfl& Hl%\ ,'
4
4
/ - 30000
40.0% 7 31 .80/,
. 261% _ o d
Z/0 O‘
20.0% A Oo-=" - 15000
0.0% - ) -
° 2008 2009 2010 2011 2012 Bl ACS AE A
(Source: ACS Annual Report) (Source: www.grupoacs.com)
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2) &7 A48 & (F&)
+ 20139 ENReJA T3t Global Contractor %91 109] Woll &8 F=79] 571 A dA1 9] 22 53zt miE 48 34 9 94 =4

A S
« 22 A A AAER FRE 18] trro] AAIAS0] 20% ol 529 B HFES Bol: o), o4 SHHL o}

HHN

o] W Ao] TAIRE B ARG WACIA A @O Sholg 4 glon], AA7E Eoten ekt
o] u
=

2|3 57 2 HMI| OfjE MR 2N =t 147|¢ ofj= MZHE U 21 0|2AE(2008-20124)
(22| million $)
ol MRS o
100,000.0 - China Railway Firm ol ‘©co& qmo I_o| -
Construction Corp. (CAGR dgo|dE
China Railway Group
a2, China Railway
80,000.0 - Pt b . 27 1% 2%
..-/"/"/""‘ o Construction Corp. S °
o .~
7 7 China State Construction . .
60,000.0 - 4 _ : Engineering Corp. China Rallway Group 24% 3.4%
S
e . < P gghnsirﬁg&r:lensgzﬂons China State Construction 319 6.7%
40,000.0 - /.:“" .-,/. --" Engineering Corp. ° e
YT ol China Metallurgical Group

20,0000 1 China Communlcatlons 16.2% 5 8%
Construction Group

] ] . . ] ] China Metallurgical 7 8% 41%

2008 2009 2010 2011 2012 Group

(Source: 2009~2013 ENR ) (Source: Z+ A} Annual Report)
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2) 5= HAU [ F&F (FE)

« 20079RE 2012¥712] = U ALE
L STk Qs

wiE el upd w2

« A1) 57 22 AT 0 & & giy] §9) =

Communications Construction Group¥te] ¢

o I kS = AAA 0] AAA| 7 E5kE A ¢l

A= AR o &St S=714E9] AHY

20124 =2 M 7| 5le] D= H|=

ZF = od 20% ZAEo] A

82 715510 k5 9o

™, olof Aol T= 74 F

A H]ZFS AP gRE| 5% U] 9]o] Yo £S5 Ho|1 9l 0w, China
6-]'71] 20% O]}‘]'_,] OH_(?,] UHZOH H]Z S Kol

g 15 £ A47)95) dlelAgo el AFo] Hrt Sl Aow Holw|

BESe)00] Wob} 918 A0 2 o4

Ea1 | ZALEZ} 42 (2007-2012)

(E+2]: million $) (Sl billion $)

= = ||
1T 2 DjoH 52| ofoH st u" e 2000.0 -

oo pR 1,555.7
China Railway o 1 Q‘\?-c‘ IEEES
Construction Corp. 84,642 2,147 2.5% 600.0
China Railway Group 81,806 3,800 4.6% 1200.0
China State
Construction 81,367 4,988 6.1%

Engineering Corp. 800.0 -
China Communications G

Construction Group 47,327 11,187 23.6% 400.0
China Metallurgical o

Group 31,523 2,296 7.3% 0.0

2007

2008 2009 2010 2011 2012

(Source: 2013 ENR Top 250 Global Contractors )

(Source: Global Insight )
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2) & Z1AU |8 =5F : China Communications Construction Company (CCCC)

« CCCCE dll¢] mjEdmtoz A AjA 7149 =95 A 5= ENR 2013 Top 225 International Contractors oA S= AL AA| F FL5
A 10994 Hell F3248 719
+ 200833 E 20129714 9] ThES AT HFECAGRIL 18% FEOE WE SR Aol A 9] 1]ZS Eol1 9ge L 5 9lo
™ ot 2|7}, FEotAlof, Bt ofH| 27t FE A gl A A AAS 22 3l
gl:l. 57} 3“2' 2HAM uHEiOH _J,\_O:I
The Top 225 International Contractors (based on contracting revenue from projects outside home country)
No. 2008 No. 2009 No. 2010 No. 2011 No. 2012
1 | Hochtief AG 1 | Hochtief AG 1 | Hochtief AG 1 Hochtief AG 1 Grupo ACS
2 Vinci 2 | Vinci 2 | Vincdi 2  Grupo ACS 2 Hochtief AG
3 Strabag SE 3 | Strabag SE 3 | Bechtel
4 Skanska AB 4 | Bechtel 8 Bouygues 8 | Saipem
5 Bechtel 9 | Technip 9  Skanska AB 9 | Skanska AB
11 FCC, Fomento De Constr. 10 FCC, Fomento De Constr. 10 China Communications 10 China Communications -=
Y Contratas SA Y Contratas SA Construction Group LTD., Construction Group LTD., :
N
1 China Communications . .
15 | Royal Bam Group NV 12  KBR j-1 1 Esrsiieten Giau e 5L, 11 | Technip 11 Technip
e ———
I China Communications |} FCC, Fomento De Constr. Construtora Norberto
I68 Balfour Beatty PLC j_13 Construction Group LTD.,} 12 Grupo ACS 12y Contratas SA 12 Odebrecht
S e e
! China Communications | . e Construtora Norberto Samsung Engineering Co.
i_‘|7 Construction Group LTD. ! 14 | Bovis Lend Lease 13 | Bilfinger Berger SE 13 Odebrecht 13 Ltd.
Construtora Norberto Construtora Norberto g FCC, Fomento De Constr.
e Oderecht = Odebrecht [ KER 145 Bilfinger Berger SE e Y Contratas SA

(Source: A= ENR The Top 225 International Contractors)
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2) S ZHA7[8 =& : China Communications Construction Company (CCCC)
« CCCCE Z &9 oin] ujd ¢F 20% F==9] sl A A 9] uj&H-& 7| Fota 9o, 2010 22 F821719] Hut= o Q] ufjEHo] &
Al Aot = st oy & od =50 2 3=
o SfQujEH O] hEEL )¢ Jdxet AL FALE 5ol At Q1o H, Lo+ CCCI(China Communications Construction International)
< Aoty o gt 2 A E ALY 9] BExto | HFH 0 =2 HolF
« CCCCY AAZEZTQE AHHH 75% ol/io] 1zl AMd-FAte]| AFEo] Lo, Qliet A EEFAL SAH] A 5o AFHAA =

RES 50 ST YS

2008-2012 ¥+ i MZHE L sfje| Dj=M H|S 2012 M ZEER|L (%)
A ELEEEEE R R o of Y rieavy Other
23.6% (o7l milion$) Machinery Business, 2.1%
25.0% - / o - 50,000.0 Manufacturin
o o23% 20.8% g, 6.4%
20.0% 22.6%
0% - SRIAL
° % - 40,000.0
15.0% -
Infrastructure
- 30,0000 Design, 5.4%
0, .
10.0% Infrastructure
Construction,
5.0% - 20,000.0 75.6%
0.0% - - 10,000.0
2008 2009 2010 2011 2012
(Source: CCCC Annual Report) (Source: CCCC Annual Report 2012)
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3) &= HAI2 F& (F&f)

+ 20131 ENROA WG Global Contractor % 491 5091 ol 9.8 Q0] 574 28RS A2 5371 e A4 54 2 4ol 24
« QR AHAF] A7 7S] nfet A AN PSS thEAS DA FAShT glom], 20089 20129744 9] ABF HYE

(CAGR)& B4 A7} A9 57] 719 5 mlo|Y A A& 7| =2

o« IS FT 5T Ht Aol E HA 1~2%

2
el A Fetatae e & 5
Z]

+ 20029 FAEE S| ENR A4 223 Top
O ARG, AT 1 A E T A7 FEC] AAoHL A=
Z 2 5UH7EUE HAMI|AH uHEi =35k
2|: million $)
20000 - Shimizu Corp.
N X Kajima Corp.
16000 - Obayashi Corp.
il T Cem =" Nl
12000 St —aa Taisei Corp.
== Takenaka Corp.
8000 -
4000 T T T T 1
2008 2009 2010 2011 2012
(Source: 2009~2013 ENR )

F0] Az 50 Hol 1 gl A

10 A LA 5 570 (Obayashi, kajima, Shimizu, Taisei, Takenaka)7} &2 9] tf 3

o= et 229

AAAF A &

A=

e HAM7|N OfS MAE U 210|21E(2008-20124)

_— ABR HYE B
(CAGR) JA0|E
OBAYASHI CORP. -1.3% 3.3%
KAJIMA CORP. -5.6% 1%
SHIMIZU CORP. -8.2% 1.3%
TAISEI CORP. -2.8% 2.5%
TAKENAKA CORP. -5.5% 1.5%

(Source: Zt At Annual Report)

17



Il. Global Company Issue

3) 2= HAI/8 S (FE))

ol ZetstA| H dSloll= o2 71 291o] JRAEE, L iAol HA7E 208 FA A L= HA

C ZEY LA A AL AE 2 3
UL AYAF FRI A F2HYSNE BT AN Fo] HFHOR NS5 R Ao| Ark Bt

- 20124 712 QR D471 0] 0] SN uFS AR, RE 15% IR B 22 AL & 5 98

c ol 79 229 71950 WS AR Fio tet A3H MEAS B8l AN AEFo2H AFAS SAWE A9z Aoz
A 5l BROR FR 7Y £9l0lH Aol AT 47 /145 9 thE v R 50% o1 L )5S AA5T G
W QR 759 Se] HlE el W& 15% Welm e Sz B}

— ACS Sf|Q]uj&H H]F : 84.4% , FCC sl Jui&H H]|F 1 56.2%, SAIPEM of|2]uj&B H]Z : 98.1%

20124 =2 HM7|AH 5l2| D= H|= B L HAMEZL 12 (2007-2012)
(&2]: million $) (&2 billion $)
o= L _ 5 =0 -
719193 o \\E Z E=H 59| vj=H _HQJH]‘]F%_EJ 800.0
— 634.1 15
Obayashi Corp. 15,598 2,557 16.4% 600.0 - ' 551 5546
' 512.2 515.1 .
Kajima Corp. 14,156 2352 16.6%
400.0 -+
Shimizu Corp. 13,507 1,501 11.1% 2007-201; ¢
ARG '2.6%
Taisei Corp. 13.336 1,295 9.7% 2000 1
Takenaka Corp. 10,588 1,413 13.3% 00 . . . . . .
2007 2008 2009 2010 2011 2012
(Source: 2013 ENR Top 250 Global Contractors ) (Source: Global Insight)
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3) &= A2 S8 : Shimizu Corp.
o Shimizue #2597 224 AAAG &4 A&H Q1 stErAlof A=
o 3|9 jEMTS 7] O 2 SF International Contractors =99l A x Shimizus= 509 Hholl 3 5]o] 91 0™ Shimizu+e Y& AA7|Y F9
M otEtA7E 7HE 2 719 o2 UErE
2|3 5d7F 23 DjoH 2o

The Top 225 Global Contractors (based on contracting revenue from projects outside home country)

No. 2008 No. 2009 No. 2010 No. 2011 No. 2012
. China Railway China Railway . . China Railway
I Vinc L Construction Corp. ! Construction Corp. 1 China Railway Group ! Construction Corp.
. . . . . . China Railway . .

2  China Railway Group 2 | China Railway Group 2 | China Railway Group 2 Construction Corp. 2 | China Railway Group

3 Bouygues 3 Vinci 3 Chlr_wa State Construction 3 Chma Stqte Construction
Engineering Corp. Engineering Corp.

4 China Rai}lway 4 | Bouygue 15 | Kajima Corp 4 | Grupo ACS

Construction Corp. ’
5  Hochtief AG 16  Skanska AB 16 | >hanghai Construction

Group

FCC, Fomento De Constr. Construtora Norberto

Lji_f["_"_"fig?i‘i ______ _i ______________________ J_Jz__s_h_iTi_z_u_C_o_rf‘_ ________ 7 Y Contratas SA 18 Odebrecht
15  kajima Corp. i_ 18 = Shimizu Corp. i 18 | Kajima Corp. 18  Skanska AB 19 \F(CCCérfS;r}[(aer;tSoADe Constr.
16  Flour Corp. 19 Eginns‘?[rig,%rg%nrigigoi}sm 19 | Obayashi Corp. 19 | Obayashi Corp 20  Kajima Corp.
17  Obayashi Corp. 20 | Bovis Lend Lease 20 g;grdghai Construction 20 | Shimizu Corp. .E 21 | Saipem
L
18  Eiffage 21 gzre]sbtrr:gﬁ{a Norberto 21  Taisei Corp. 21 | Taisei Corp. -EIL- 22  Shimizu Corp. !

(Source: A= ENR The Top 225 Global Contractors)
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3) & AHAMIIS S&F : Shimizu Corp.

o Shimizu®] | 5E7t AP+ & AFES JHol|odES A=
HA Q= Ao = njote

« HIZYUA ZEZQE AHEH I/ A4 AFAIGY B tArd oz FLEEL AlFAFG 9 v]Fo] HA 9] oF 97% 52 AA|stLL Q)
A otztst S oA WSty g @9k AJAR

« BTH =2 H|F9 AlFAMGof| H]o] a4 AFF oA 9] T JFoldEC] M- =2 5(9F 33%)2 Hol1l Qlof, T 44 7R SHoA
BE5AF AP OREALY, Ao 9 u‘tﬂﬂrﬂ AFR)S Hof Sy Aoz o4

-l

He ddrE o stgAlol Jlee & & e olzel A= Edllol: A&

2008-2012 om3 uHEi A-IZI-EE al 0=|0-I()|OIEE 2008-2012 AI:°" [z L] onlolo|0|E=
01 |]|.|=0H
(X2]: million $) .
2.0% - - 20000 40.0% 1 33.1%
o Qo] ol Z (Znf 20l /% ¢ o] 2)) FEAFE %‘EO]Q?%\ 0
5% 30.0% - V4
1.5% 15000 18.3% ,’
20.0% - O’
10.8% ¢ NTTE Il E
1.0% 10000 10.0% - Q\ /
2.2%
050/\ 1.4% O° -‘!024% 1 2%
° - 4
00% | O= s> O = =0
0.5% 5000 2008 )QO 2010 , 2011 2012
-10.0% - o V8
-5.6% S~ ,

0.0% 0 . 0]

2008 2009 2010 2011 2012 -20.0% - 7%

(Source: Shimizu Annual Report) (Source: Shimizu Annual Report)
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A}

=
Hl
Y
2
>
e

o| 4! {|0|E{(Big Data) S

2 E A, v=e] 2EAAIR] F=(Google)o] ojw et A B A7 (Health Institution) ZH = 251 vl= B of ] Letef| A 9] & Tzt
Y g S ASHCZH, n|= BT =] B2 A Ystal o gt gt 24 7194t Ale|AE B2 o150l 719E Aoln. ol 7
=0°] ZEet ¥ Ho]E (Big Data)E 883t 24 2] 574 ©olo AMNIE 3 o) AEFIA &A= Aol 9] w2 Adde T[]
o 7Fset Lol
F 2 o AholA ofet 22 H] glolE &] 7HeAdell T ol ForAL Ut vl=9] A7, A= B HlolE &8 B 5§ 7IeAol wi=
A FAEAL s AAoln. Al E A Ao 2A 2 dF2 7HAE ] HlolE7 A FAJA, B Abdol A o LA dEAtE = ojmet
Aol JEAE aek, AALdolA e | dloly B $¢< vl=s A= 7S] A E 1A} gt

1] o] €] (Big Data) &?

A7 ¥ dolH el el B8EE ek Aol YA A SAW, e gL FEA

&I, ook, dlold 27], a8l1 B4 o]t (DataStax 2013).

Am

HES 21 G Ao ARG ol HE

« &1 dlol el ulS B AIbe] dlo]E 7t A o] 5t g4 Bk
+ TRy ¢ 9 Eolel AAH OE FyH o] QA Lesh PR HAL, Ex w2 A8 728 64 g PREZ AAA ot
.« Bole] 27 : ¥ Polel thek 2|43 ahuto] E(Terabytes = 1,000 Gigabytes) T19] Hlo]e] 2& 71ic,

C B4 ) dlolEt thaket A Bal, B4 Aot BRoln Se9C AL 5 B £41 B U 2ol Hsdit

Holal FxA < A hg2 AA o] e JEE A =M, 82 B g H
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s AYAFE d4o] 1 diolg fRore] 4l st 7HsAdoll FE5te] 20108 AN A QA S -6kl of 2,2009 9 22 A
= U= FHYeA e, PR, SRR, AUAR, AL 2AE T 71l FASHIT AL HESE vf Q). o] % 2012 ml= Ayl 231 M b
ole] ¥ P2 312 ER Gt e, 201380 372 dE He A2 R ASHI At (Gartner 2013). B dlolH I ATd¥} ohE
Adozol GF H R = doR FRE AT dE Aer AT Ao r A, A4 T 97t ofy B HskE = 2
A BAYe AFs] At A&l AT ool 28¥ AR Almdr

H[ZAAAA 9] 9 HolE A&

u] dlo] el 4Au]e|ofut Qe 7|4k ARgjolat A g HTHE Bo] WA T2
4ﬂ%nm@qﬂlﬂﬂﬂwmém_awﬁdAAW%ﬁﬂ
}LL%EWEﬂﬂHEQ

= AAbshs B2 AckashAct. ofle o] A1

|0

4/gu]t] o] ] Hlo]€|7}
g3 o dlole A g % 82 9igt e

o ]

£ olafsbr] e )

llo o
L

o] A~ |
=4 F A=

?&4%#%ﬂ?ﬂ% AEE
AAUE A ie] AEne AolE
o] (Spotify), ®& 2} (Pandora)

AAzE 94 YEHZE AlF

—_

1o 9 o & o &

3
&
=
i
Mo

Aol A €]

o]
A

417 482 37 Asfeta i Aol Aol

Z}A B)ALQ] Y] glolE AR olH, 1 o= A AA R
5tal = A o 72 Ve TH(Schroeck et al. 2012). o]+= AA

Adgofe] o

7HA AAZA el Bl oy A8 AHE
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AF82E 4=27]8F (On—demand) mlt]o] A A1 UZGANetflin)s H2o] Solits £95 w37] 5] Oracle dlo]EH|o|AS
Cassandra dlo]gjH|o] A2 BRI, o] F|Ak= Blglolg 7|9t 7| &5 o|8alA, 559 Ak njtolE Mot S £45) ZF 44|
oAl AB =l &t GSHES ok AH|AE Alsdth B o] 7]&E o] 85l 7 vjtjo] T2 T o] JFARE dSota ot UEHA
=209 Ho] 7t EEEE 2T Atolof ER .o, 201249 AN 9] 8% A A7 222013 T2 717t 5% o143 e] ~elER HEtsled, of |

giolg 7|&o] 2 92 At gF tH(Associated Press 2013).

JAEY 718F 52t 7FAZH A5 AAQ1 A EF5(Kelley Blue Book)® IBM NetezzaZ|¥H2] H] do]E &

A& An|Rtof| Al AlE-5tal JTHIBM PureSystem 2013). 7] A|ARIOA = F4A 3-4Y A2 d o= nElg
27} 75k, ol H&k Fastole] ASEE O ARk E3t AU o= AEU Fa5F
Eole= A= o]ojx]| 1 gt

o
ool
oz
o
H
0 4
2
2
aul
N
e
i
KT
L
ol

NEAEAE 1 2 FF TUNAY F skl GO mgolut A7) 59 9ol o] 9] glolelst ol 51 QL. A§FE ALg Hlolel st AF
§74e] 71245 % 2ol A AGOZ B AA, PG TG A 5& AAROE FAste] 3712 3o Has T 5 U

o
£3 9lrk AH Santam) BRS|Ate] A9 9 dloje BASEo] HAg 2509 A ol4te] 714 APAL v % 9otk Hugd (PR

N

Newswire Association, 2012).

= FF A g 7IEde HEdY] 2RAS St

9ol 2EA] ool AA olzel WAL fA5 S McAfee &

Brynjolfsson 2012). o2 Exfolu} Q%18 S5 ¢ AUE0] AZhdulS 2T Bak opjet o] HAPAME 2 51l Logistics]
7

W&ot Aelo] Folck. By SBTHEY A9 o 10%9] HlAHe] |2 =AA| 7} A
K] vl o] Az 5 o]4] Aol E Helrk, Teut
24 Gl A Jlofoti, BN B §ARE HPE A0 B gk

i

ZpA|ZEo] F 4= 1042 o AFolE Hogtar, 30%°]

dlold 7142 Bal, 2 BaSo] of Aol 5 ALY G 4 o HozH g |
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1o

o2

glolE 7]&o] EAS sfao] AFA o= 7ot AF7F Utk 1000TH7 4
o|lH & " 20&x1tt}t EAl5te] XA 2 O9-E wEojUal 7 iS5 A]
= 0] BostonA] 2] -9, “Street Bump”2h= ofj &g Alo] A4S Adgl=

9] potholes(& 2 9] &% 1<l A5 AR 4 A =&AL, B, ARRARE 7HY] AAIRE

Folal Qi o] offZe]A o)A Al =AM T YIRE ohetstal, crowdsourcingZ| S 2 d|o]
gttt BostonAl= O] & Eoll, AT 9 4o SRS AAT 4 vkl Harska Qlek(Bertolucci 2012). e EAIEE ©]
o}

AL Hol1l A5t AL E Holil Q)

fr
s
ofN
El
ol
> =
[>

lo fz

o 2 o

Jo & ol

oo o & qn
m e k]

2 o W > o

2 > ol
= I =

=
il
I
o
U ol

r\r

F| T 14492 2D A] Building Information Modeling (BIM)& 7] 2 ¢ 3DLH, Yotrt 4D, 5D REER F45] &AL Tt
o ot o] Al S0l @RI AL glon, e A EEe] 2971 A7 A SO Aol et A Auv =Y
of mtet dlelHE g4 S7Iska ot ES, G o] w2 EE*]Z\J} ¥ o] 2] 2 (paperless) $73 22 o] FSHHA T B2 AAAHET}

ARgH = A=A, A= FA0IT HiHEe 7d*é?§ FAAE A o] | HlolE & 13 3] A4t Zd ol 2]k, | Hlo]E e} ghEiE ou]

|E
il
|
@

lo
=
i
4

nj=o] tEAQ ALAHHE AP AAQ Reed Construction Datat= HlHo]E 4 A A<}
(Reed Construction Data 2012). o] Z&21H AGAS(FE AlSARS)S A4l & ATAE AAAES
WAL Ak &, A o AEE E8T 5 Q). T3 AIA E AAANEY AFH S 7|HERE BA 5
AHE d=Sohe dlolx 82 4 7 == (Reed Construction Data 2013). o= Al§ARES] 7] &2 2]
2 92 & 4 Qlr}. Sagel00 Contractor and Sage 200 Trade Specialty Software™ Reed Construction Data”} -5t
o

=
2, AA AE AGHoIE Y52 Foll, AlSARS] A WUHE A dstal S2 dEHE, oA S, o ZRAE /9 5o AEE
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Acumen Cloudet= Z21H2 o T 2AE O] AAZ0 bAoA dojX] vt f o] Z=AE SO flo|H & Hig o=
U= BEE AlFAt(oyce 2012). o] =11 L o] HlX E45 Fol, A7 IS 4 Sle Y99 2 M E F
Uth= Holth. s L2132 AME-She SAMES] fHoi7F S7kdel whet AFdA o 24 3

FHE BASAY AFA Uk BABR Aol F5T A0 ST

ERF, Object 7]5Fe] BIMo| Frsoh= AMANYG S B Aol whet WHo]g 7t o} 2 RES AAY Ao E ES @]%ﬂﬂ %1‘:}. AR vl=
g Aot E ¥ 8] (Building Smart Alliance)= T2 A E H MofjF7] F

4], BIM #3 AT E 9o] 3]AH=<1 Autodesk, Graphisoft, Bentley systems, Trimbles-2] o] # SAEE A=A 072 o] o]—El Qlth E35] A
B Zpatgte] AT E go] $|AMS (Assetworks, IBM, TMA 5)-& md 21 AntE §3]7}F F3]51= Open Standards £}9] 334 g AEC] 7]740]
&

513, #3H 07 AT Yot

o]= Open Standards®] <92+ Construction Operations Building Information Exchange(COBie), Building Programming Information
Exchange(BPie), BIM service interface exchange(BIMSie), Building Automation Modeling information exchange(BAMie), Electrical System
information exchange(Sparkie), Specifiers’ properties information exchange(Spie) 5°] 1o, ¢fo g J=3] ¢ F71e o2 oAHt o]
= Open Standards7} o]= F e AFdA ] A2ro] Halu, gh=2), AL, AlF2E AdE RGAF 25 Aql5o] Frofgt T2 E o] 2 Ao

71 HlolHE HAE FHiz 4728 o ov, g v doly 247|e< sl a4 B2y L AAFEA ] 8T & = AolH

4 E 93 Social networl) 9] Hlole 5 A o] A&7 Aw glet. 24 vlelolo] A HASHE HolEE ol §aA oIt AHE A
$AEY AP ENES wotsy, AADA Hg5He Aok o 5 7%

CEZo] w7 e HOPOM HE R e 5%
oI5 A7 U e L ool el 308 2 :
T 9low, A8|A}F oA} AH|AE 7o fishy &L 2y

ARG EE AR A A8t e 2M, “?-J—“.E_Cﬂ 7}
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Alignment Required (C)

Innovative Process (A) Innovative Process (B)

Current Process

A
\ 4

As built Schedule/Cost

Wireless Data
transmission

n
Project ID

Project Location

Project Type
Activity ID

District
Database

Central

DataBase Data

Standard Data Analytics

Input Structure

Preparation for legal disputes

Decision
Support

Mobile PC based Daily
Work Report Program

E e

2= “AHEIF oo et Wot= 2141710l AL Qo) oAl AT
AR F4= SHA HdH 201082 71E2
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o meAEL e A9 @ ua) T2AEe] A, A, AF, 44
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Daily work
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oNA ml=2 TR & HHoly ¥y F3AE A4S AR A8 2 7Hs A T A@ A w4 (Dr. Hyung Seok Jeong)
o lowa State University

Civil, Construction and Environmental Engineering
Associate Professor
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