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Development of Construction R&D Strategy through the International Construction
Market Analysis

Park, Hwanpyo®, Kim, Seok’
'Construction Policy Research Institute, Korea Institute of Civil Engineering and Building Technology

Abstract : R&D projects for land, infrastructure, and transportation is to identify challenges through academic—industrial
demand survey, and to promote R&D projects through detailed planning projects. These R&D projects have been
promoted to be applied to most domestic project—oriented, Despite continuous R&D investment, the investment has
been promoted to the world top technology rather than to international construction projects, This study analyzed
the international construction market trends and international construction contracts in order to promote technology
development for enhancing international construction competitiveness, This study suggests three R&D technology
development directions and ten research projects for expanding international construction projects,
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Table 1. R&D Investments for Construction and Transportation
(Unit: 100 million won)

Year 2010 2011 2012 2013 2014
Construction 1,851 1,849 1,746 1,380 1,563
Transportation| 2,032 2,243 2,212 1,987 1,819
Con. & Trans. 209 218 201 647 735
Total 4,092 4,310 4,159 4,014 4117
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oo wheh 71w A, BA] A7 5 ok 4x 41 99 7
Xﬂﬂ HI7FHAYSEAL Q)L

oz Z/RIgoL) =2
ﬂ‘i“ﬂ(Table 2).

Table 2. Intellectual Property for Construction and Transportation

(Unit : case)
Year 2008 2009 2010 2011 2012
Papers 5,454 1,971 2,124 4,161 2,490
Patent

registration & | 5,160 1,678 2,798 3,897 5,003
application

Utility model 491 925 1,226 166 460
S/W 734 439 708 379 211
Design 517 909 2,190 448 594

3 referred from Korea Agency for Infrastructure Technology Advancement
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Fig. 1. Trend of Overseas Construction Orders (by Region)
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Fig. 2. Trend of Overseas Construction Orders (by Region)
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Table 3. Overseas Construction Orders (Unit : 100 million US$, %)

Overseas Overseas Overseas Overseas
Construction Construction | Arount Construction Average Construction
Year per of
Amount No. of Order | No. of Orders No. of
of Change | Orders | Change | (A/B) |Companies| Change | (A/C) Countries | C@N%e
Orders(A) (B) (©
2003 | 36.7 -1 158 -1 0.2 70 -1 0.5 48 -

2004 | 75.0{104.4| 224| 46.4| 0.3 94 | 34.3] 0.8 48 | 0.0

2005 | 108.6| 44.8) 281| 25.4| 0.4 | 114 | 21.3/ 1.0 50| 4.2

2006 | 164.7| 51.7| 326| 16.0| 0.5 | 133 | 16.7| 1.2 49 |-2.0

2007 | 397.9/141.6) 617 89.3| 0.6 | 227 | 70.7| 1.8 76 | 55.1

2008 | 476.4| 19.7) 641| 3.9/ 0.7 | 284 | 26.1| 1.7 87 | 14.5

2009 | 491.5| 3.2) 559|128/ 0.9 | 287 | 1.1 1.7 81 |-6.9

2010 | 715.8| 45.6) 593| 6.1| 1.2 | 261 | -9.1| 2.7 91 | 123

2011 | 691.4| -17.4) 625 5.4| 0.9 | 250 | —4.2| 2.4 94| 3.3

2012 | 648.8| 9.7) 620| —0.8/ 1.0 | 250 | 0.0/ 2.6 95 | 1.1

2013 | 652.1| 0.5| 682| 10.0{ 1.0 | 270 | 8.0 2.4 | 104 | 9.5

2014 | 660.0f 1.2/ 708| 3.8/ 0.9 | 261 |-3.3| 2.6 99 |-4.8

Average 36.8 17.51 0.8 14.6| 1.8 7.8

% referred from International Contractors Association of Korea
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Table 4. Overseas Construction Orders (Unit: million US$)

2010 2011 2012 2013 2014
Work Type

Orders| Ratio | Orders | Ratio |Orders | Ratio | Orders | Ratio | Orders| Ratio

Civil 4123| 58| 5765 9.7| 8599 13.6|18,128| 27.8| 5,664| 8.6

Architecture | 7,724 10.8| 7,937| 13.4|14,322| 22.6| 5446 84| 4928| 75

Plant 57,285| 80.0|43,319| 73.2]39,549| 62.4|39,649| 60.8|51,721| 78.4

Bletical |4 o8| 17| 1018 17| 74| 01| o999| 15| 1589 24
communication

Sewvice 1,218) 1.7) 1,108 1.9/ 815 13 983 1.5 2,107 32

Total 71,678 100.0| 59,144 100.0| 63,359| 100.0| 65,205 | 100.0{ 66,009| 100.0

% referred from International Contractors Association of Korea
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Table 5. Priority Evaluation Result

Average Average

Projects Attractiveness | Competence

Total | Priority

Development of Korean smart—
city model for international 4.3 4.3 8.7 1
construction

Wet areas tailored construction

materials and construction 4.3 3.7 8 2
techniques

Pollution prevention techniques 47 33 8 5
for shale gas development

Optimization of water resource

and management for water— 3.7 4.3 8 2

lack countries

Customized prefabricated
construction technology for 3.7 4 7.7 5
undeveloped countries

Flood prevention system for

Southeast Asia 3.7 4 7 5
Global certification scheme

and support for construction 4.3 3.3 7.7 5
materials

Road paving and maintenance 37 37 73 8

for international countries

Soil treatment to prevent dust—
generation and desertification 3.3 3.7 7 9
for Northern Asia

Commercialization of
explosion—proof facilities for 3 3.7 6.7 10
terror and conflict areas
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Improvement

Advances of small business

-y | New Global Market Exploitation ‘
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| |
‘ Improvement of major market profit |

Fig. 4. Objectives for International Construction R&D Technology

wpeba] 2 Aol EEekaAl she A7) UE
Qo] B&lo] opd | ALAAIA 42E Sjjelal 4=9]
& FAlE 71ES ﬁ%f:} BHIAEY 9 25|l

Soll, A AL selAEe] Y=ol star, sl
A 20E S50, st 2= 2AskE A8V
=& A S AP F, sheleAl el sk 2
2 AR A ] o= sjeldd A Vs
o] 215 ABIlrhFig. 4). A8 H2of w2} F80)4
S AL oo AeRt A Fig. 5o o] &3t
it

Selddd A&7} BEE A IANEE Sel ol
S5, 7R e W B, 71 ol 52, §
AP TH71E], $419) Bk Ak Fiwel
oF, ARl oR SjelAA B Ay B, lekgAl 4
Olk} 7]—9:]. :LEI:H /L P(]— 7H;<—]_E ?./Ho} 1:} E_z‘,—l A] /\]
Ak 21702 ok Ajefe] obd FEURelA mAfSlsl
om|, 7% Alae] F23 Brks 2 SuSiAE Qs A%
olut g e 4 Qs RS BEE SHc) E3t v
o) e FANARE HIE oA, AAeIL S A
glou}, 7)ol A7} F41e 9)

o=tk Al 4
F47) Aol Q= AR

L Hojol FEWEY F

Ir



7ha4 HiAlE skl SRR A Asksit) Ol & Gas
Upstream +#oF, A-f8shzof ZzA2 gfolAll/diof, 2
Hof ¥yl 53} Zo] F23 APgolL} ofu] AAYAL 712
g Ao Agele AAlsta g ok uAIskc
S R AN B e
=29 AR 7o) sidsh= 217H«1 71& S v5 2ol
47]194 614/(1 EX“EE Aﬂx%g]mr,].
Z53} opX|o} Aol 4] 455 el HoHHL 2 7
Hofe] Zzo] Soffol sju] o] gJle] £, 34, WwH,
A) QLel 340 9] 259 A1 SHRop ] 2R
o}, gehfele) sje) FYAFL TP o RE S5} of
Alotolun], FEZHE S|t o) wad Al B 2
ok= 62711 7lar 8 AL 5 35717F s /lem 2 Ao
M= 479 S zRAES HASHT)

3]_]9_]/\];8_ /\O]/d zﬂ_’ﬂ_ﬁ-‘_ %6} )\ﬂtl ] o}zoﬂ/ql_ /\o]/\_]
A BHS Soo] B AR MFTTH: oulurhs

71 Afgle] 50l o] AT 4 Qs PO Hste] B
o] AZAAE ZeF ARHokE EEslelch

o AR 7Y AESHE HOH A gAe
ANeed T Vet 22 dSEES Adske sy
A 7ol le, BRG] dig T °59} A 3o 7
35 & 7 e el HEF A B 2okE AlFEoR=R
EE3IAH.

4.3 HQAZN MERIL WEH AT
3=

sl A&t 9EY AN R Aol
Ak =, S olrE,
A, 7167 olold) w3, 54
9] HrhaxE FAEglch

ofelat AZIHo R SelAg BEE Al S, Se)
A eold 7k, 22 AN AEOR TASA, 7}
ARA] Hop AA7|7R R s ezl &
29 Tpok QAN QA =ESIGT 2 AT Seluerel
A B Sistel 1 TS
7] Brke selaiEte) xlo] 9l S s 71
43RS 7|35 ReT] 1 B4jo] ol ofeiat el selxl
Z37H UEY AR RS B2, AlEotel
8-S 2 ofehol ek,

4.3.1 HAZAMAIE HES A Y 20}

SR St E Sl alg WErhe] yzol Bt
= A7 1eS sk glolol wick. Th W, Bl 714
o] SHhel ATt =TT Hlste] 71ele] B
slo] 4ol RS YA o) Sleiis a7t
o] Uzzo] g7l S8 7Hkel AA7|%0] Hasic

2 SfolEarS AR, ool w HejHaF 1|o]

4)1' MN'
E
£
N
fic]
Y
H>

o=z =2

Objectives Major Issues Strategic Projects
Demand Increases of cost-efficient urban i . X
* Needs increase of benchmarking of Korean urban construcbon and growth model International development of Korean smart city
Internatlonal Public housing projects Expansion for least developed countries
Customized * Needs increase of cheap and Fast construction technologies Pre‘\j-iablrimed construction technologies for
undeveloped countries
Market Water shortages and disaster increases due to climate change ‘
X = Needs increase for water resources and flood mitigation technology in least developed
Expan5|on countries, Asia [ Development of flood damage reduction
system for Southeast Asia
Demand increases of efficient construction technologies for special natural conditions ‘
= Needs increase of efficient construction technologies for wet regions [
Optimization of water resources and water
management for water-lack countries
Needs of productivity improvement and cost reduction technologies for international projects
. Global certification system of construction
Internatlona' Increases of i ials usage for improving the rate of foreign exchange earning equipment
Profitability
Supports of the perft e imp fori | projects for Korea specialty Construction materials and technologies for
Improvement contractors wet regions
Demand increases of safety design for reducing local conflicts and terrorism Explosion-proof facilities for mitigating
terrorism and conflicts
Demand increases for mitigating environmental pollution and global warming treats ‘[ . - - r
Soil treatment to moderate yel ust an
desertification in Northern Asia
New Global Order Strategies for the rising unconventional energy market
Pollution prevention techniques for Shale gas
MarkEt developments
Exploitation Improvement of dirt road for African least developed countries
Pav!ng and maintenance for international
Needs of road construction technologies for polar regions. projects

Fig. 5. Development Direction for International Construction R&D Technology

siZziMpa|sts| =2E Mi7H M2s 2016 38 H5



o

Foolole] B FHEE AT $A10S 855t S
f A fabHoR peishd dska olrk the w,
%5, SHobol SHolAE Walshs AAela sl A)
28 A ARAS st A Folck

chaket o7k 43 - AL 8o, B
231912 Fa) the v 7H9) A7) ATIAE mas)
e,

D 3 2nkE AlwA] A

@ Fdobrlo} Wl Bl ool A

® AT 27 9 294 A%71

OEEESEE CEEEE e B

4.3.2 2l ZAL 201 28} £o}

Sl AR gk, Bagit 7
SholollA] BARS A AR SR B 7hER)
A Ba o] Al Ax7I%0] Sk e w7t 714
Aol chet 22 Q1 H B2 S71x¢) Aol At A
MR o) A4714o] 1 et 3 4 gl

ShelAl Foke 4 gl Ao ANE S
729, 3l Aol B3kel 3] % FAskR 71| Yas)

W Aol Shjeks ARt Ajolg Holt Ao 24}
waiet,

SelArlolA] 4014 el 4 Gl ] % Sk,
A

ZRA|3 ik, wheby ST e 714 B
227900 x|9lo] 7t 57k,

oAk} o] e} BAL S0l BhEoRe £ 71|o] 114
P AT EEs e,

© AL 229 AZA 72 L A9

® 971X WER AR D A BT

433 22 MAF HHE 2o}

e AR RS sfel oA Uzst skelel gl &
T uysk Aol = 4= QlrkaL whekEl, oAl o]
e R, AAHORE AT} vl FH A2e
Hopo] AMES ATsl AL oujgit), Ame dTE
oFel qh o 7|48 Al o] Bl 744w
TRAZER] ARG ek S0l e st 4 9l A
o oer,

o2 Sof, AAHR uEEolel WETxE Bl o

e

ho st=zumalssl =2 Mi7E H25 20164 3¢

T SYAEE B ohjet B85S tWO T AE)
7H K5 Aom BAE web] ARARS el Sk
) A A W AR - Frst Aast,

oW} o] FR AN AR EROR v 7449 247]
SATIAZ mESHcE

OEEEEE SRR AR

@ SotAlo} A} 2 Alatet ) EQFRe)

® A7k A B2 F B =AY

@ AL ) mRg 9 e

5. 4=

Ll
wet, ey Ft Al skl =eial el 4
T2 20149 129 71%, A9 oy 1.2% S71RE 6609
EC =Ry

= ArelA= sl A ARk S1Rt seRE =
7ol ARt 7S S5 fiste] sield dA 53
I 24 )i we) sl A SE 24
BE9ALE. o5 7INke R ejuet 719 sjeilE SHS #
w57] ek WS =P A 7 et A
BIAE Estolt, 71/ s sad A
S| 2, sfeleAt ol Ash A, SR AN R
BAOR A Al 7R 81300, ofF BT sfefid
A A7 hE o LaAks okl 38 I s
o g IRl dh A9 B7HS S8kl Al 7HA] S
ZHagego] BiEo1 107] BHAIS tsataleh

= AN s sl Tl VEARR &
B o= QoL et 7o) sfeldlEs Bol she =7
5300 5 7erbE Fo =M g sfeladaol =
PaAEE g 4 9l A 0R 7|vEr.

N

ZAe| =2

B o= e SR o] (20122717 N EALY]) SleIA]

A AZYTNS 9T H/WHE RD 29 75 A 23}
SPED]

References

Hyun, J. (2012). “Diagnosis and Suggestions on R&D
Planning Systems in KICTEP”, Korea Agency for
Infrastructure Technology Advancement,

Hwang, E., Moon, S., Lee, S., and Kim, S. (2005),



“A Study to Set up the Direction of Remodelling
Technology through Analysis of Patents in Korea”
Journal of the Architectural Institute of Korea, 21(11),
pp. 45—52,

Han, J., Park, H., and Jan, H., (2013). “A Study on The
Development of the Competitive Evaluation Model in
Oversea Construction Industry”, Korean Journal of
Construction Engineering and Management, KICEM,
14(2), pp. 12—20.

International Energy Agency (IEA) (2012), World Energy
Outlook 2012,

Kang, G., Yun, G. and Kim, D, (2013), “A Case Study
on the Technology Tree Methodology of Energy
R&D” New & Renewable Energy, 9(2), pp. 40—50.

Kim, C., Kim, H., Kim, C., Han, S., and Kim, M. (2008).
“Patent Analysis for Construction Technology
Research Development” Journal of the Architectural
Institute of Korea, 24(12), pp. 143—150,

Korea Agency for Infrastructure Technology
Advancement (KAIA) (2009). R&D Project Planning

Manual for Construction and Transportation
Technology.,

Park, H., Kim, S., Jin, K., and Jung, W. (2013).
“Development of Construction Technologies for
Enhancing Competitiveness in International
Markets” Proceedings of the 2013 KICEM Conference,
pp. 249250,

Ryu, H., Han, S., and Park, H. (2012). “R & D
Roadmap for Powers of the top five overseas
construction”, Ministry of Land, Infrastructure, and
Transport, pp. 110—126,

Ryu, H., Han, S., and Park, H. (2013). “R & D Roadmap
and Implementation Strategy for the Expansion of
International Construction and Transportation Area”,
Ministry of Land, Infrastructure, and Transport,

Yun, J., Hyun, B., and Seo, J. (2006). “A study on the
methodology of R&D planning — Investigation on
the market oriented new method of R&D planning”
Proceedings of the 2006 KOTIS Conference, pp. 139—
154,

20 TEWFATNL A2 AT A7t 824 F5te] IS EEskaL, AR 712ARIE Soko] Ag7iab ol 341
S5 ik, o]t A ANLAA S B2 Sl Abdofl A8 FA o2 2Alse] gk, TRy Uil = A52Q] AR
Al e g3k s dANY el ddabdol e AR FAEE Al Hals FEE flste] HAIE EEska 35k
ek, webA & At sl BAE ARkE ARt sjefilE kel ARt 71e S XI5k st sl A w3
T 14 223l e sl AN ERe EASIIT olE 7o R w2yt 7|99 sjeflE S E Feslr] SRt
AE =7PE A0 710 3 A S =S3in). 71 e e siefAd Sad AR U9, sielsAt
ol Ak, S22 AR I B O R TA| A 7HAR RESIAL, oS BEUIE e dud Ak dde R 8
ZARE Foto] 3870 THA| mEd} EEd TAlof tiek A B7HE Skl Al 7HA] Rl se] 107 THAIE =2
SHAH

FI1RE s, AT, Z1s7iE, A

.

stR7AMBaEs| =27 M7 M2s 2016 38 5/





