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A Study on the Strategy of the Use of Big Data for Cost Estimating
in Construction Management Firms based on the SWOT Analysis
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Abstract : Since the interest in big data is growing exponentially, various types of research and development in the field of big
data have been conducted in the construction industry. Among various application areas, cost estimating can be a topic where
the use of big data provides positive benefits. In order for firms to make efficient use of big data for estimating tasks, they need
to establish a strategy based on the multifaceted analysis of internal and external environments. The objective of the study is to
develop and propose a strategy of the use of big data for construction management(CM) firms’ cost estimating tasks based on
the SWOT analysis. Through the combined efforts of literature review, questionnaire survey, interviews and the SWOT analysis,
the study suggests that CM firms need to maintain the current level of the receptive culture for the use of big data and expand
incrementally information resources. It also proposes that they need to reinforce the weak areas including big data experts and
practice infrastructure for improving the big data-based cost estimating.
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(Bilal et al., 2016).

AR S d=x) AR AlZAE CM (Construction
Management)At & TIFSH A0 Qo ak]= HHFoIH
LZHEQ| HIEE ol &stal ARHIEE T |7kt 9]
71Ede dEsiths SHOA £Q38! 9n|E AU 53],
CMAIS] AA] 2 WFEALO] HubE Q] AljH| ] Bl oA AE
& A= FolA £Q38t 9n|E AU o] st o]
A CMALS] AR L2HEQ] st ZIdlg fla ZQ0f
a1, Fgstal =2 olSEr QR HidolE = AF 9] of
S0t Hel- o] ghile Soll AR YR Z1ojg AoR 7]
CH=] 20 ATHLu et al, 2019).

2 AT E Qo ZTERAL HFoA AR R HHolH
graof dst A= g8 il tiet 24 (Laptev et al,
2019), €125 ZHEHKim et al, 2004), e 24 (Han
et al, 2008) & CHohA DglE 2102 afotw| RUR|TE =i
CMAF AAHF0] HlHolE E8& Qg Mefof st
= 1SSt Z10Z UEKIT.
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2 ol= SWOT7IHE &€&010] CMAF AXYFofA] BlH|o]
HE &gal7] 9Ist A2k MAlsh=t] ACh

Ol &all CMAL AXYFO| HlH|olH g-gsigof thet
OlHE 51 4= Aal, FF CMAIS] HlH|olH &8 Fet
o] 8ot FxE = Utk SHOA 538t 998

KLt

1.2 Q19| EHQ| Sl BiLH

2 ATolAl= CMAL ARY R, HlEole &&of thsh QI
Al, SWOT 7]8te] M2k RAIE A7t A 2 HPI=Z 6kl )
o, thait E2 HAR T Ak

A, BRARE Soll CMAF AAY
ge ety A A1E BA5H
SWOTZ ol thal 1aslTt.

=M, SWOTRQE =Eal7| floll ZSIRARE Soll CMA}
o] AXYR HHolE &g I ZHEQQ, FHQ9I, 73]
Q1 AERQ SEE EES ARXIE A5t

AR, AEZAIE S5 CMAF ARYRY] HEHolH &
of gt HIOIEIE I AR RAR= 7I1Y9HERZ AREO]
AEXE Hixstal 27 HEsto] +7ch= g2 2dst
Aom olm ZF CMARS] AR YR e FIAel= thH ¢1
HEE st

HIAIZOZ, SWOT7IHE &8s w8 HoHE 24
St CMAF ARG EO] HEole] &0 thet SWOT Q°I
g BA5hl SgAEe &I AT

2.0|2X &

2.1 SWOT?|™H

SWOT7IH & 7|¥9 eets 240 me 280l
(strengths) 1t & QQl(weaknesses)S utotahal, @E
stA9] Hglo] E 713 QQl(opportunities)t K91
(threats)g S8 £AJ610] Hebs] thotg =Eok= 497
HO|CHKim, 2020).

SWOTRAOIM = 7] Ul 7HA] @olse MERA
(matrix) FEIE Aelstl, 015 Zgtslo] Sodel, WoHet,
STAE, WIHE & Ul 7HK /89 dekg kEe & A
W FQ W& Thaat ZTtHChun, 2015).

* SO (Strengths & Opportunities) JgF: ZLAX Feko

27199 Ade g&dl 7151E U Aele [E

2O E O S Hetolo] 7|3|E A= FEk
o ST (Strengths & Threats) Zgt: T35} M=oz 47

S g&dfl fIgE nlske W

* WT (Weaknesses & Threats) Z12F: HOJ&] Z2fO= OF
Ag Helot= sAl 218 g TlotAL, 2| 4seh= Hek
Qo L2 Hekg sHok=s A2, 71Y WREE9 R
OFslg miolotal, QFEIA9] 715]9t fIEe Wt 2
2 42|31 P2 AASHH, 7151E E&atal AIFE HiAlsH
= A8EErS Hchs 2E 9nISITHLim & Ban, 2004).
2 Aol AE SWOT7[H S CMAL AR RE QIst 1T
H 852 LES ?I] AFESIAICE 0 ls EelEA]
ARAEAL QIHR, AERAIE &3l S, W, O, T Q91
=511 012 Z§t610] SO, WO, ST, WTC] 471K SHOA]
o] Mk AQHSIALE,

0

H B 9o

2.2 AXYR2| HlH|o|E &
dlEo]H = GEFAQl HOJHH oA AZEQOE A E,
g, 248 4= = HAE Zuele 9 F9 - H1E
g HIOJEIE 9Jn|siTt. Thkst AtiofA] BIH|OE = o]
Tt 24 3 o Sat SHIE IAHREEE R|Hoks ETEA
IZHEQ| EHES Q458 0|5 7hsalA st 91EQ
A5 Y 5 A= YHOZA FEE QIrHKang et al,
2014). ot ojF o= Qla LA BH oY &
g0f ot A7 gdrs] DA Qs A0 = LIERIT

Koo (2015)i= =i AAAAIOIA] SHQIAIE 247 Bl of
SARQE AF Qlzet Zid- o] B 42 oS0 HHolH
71 8E Aldlof thell EAoHICE Han et al. (2013) =
W A&7 IH9=9] HidlolHof thet Q1A B egdighol T
ol EAGk, FF Afglo] WEsHH HIolH &7t =0t
A5 HHolE e Q0] s AR ACE ST
Garyaev and Gayaeva (2019)= 1AL FHhoj|A] E-8%]
= BIM, IOT, cloud computing, intelligent building < ¥I
glolH T 71£S BAIICE Yousit et al. (2021)E 4]
HloJE & A+HE A6 &8 7, DA 3, Ha A
8, &8 g1t 89 HHolH g 7I9EE S8 & Ak
Aol tREs) dots AT Mandicak et al.
(2021)& SCM (Supply Chain Management)Z} BIE|O]E|Q]
a8 +EH WAE Ak, AAAIR Sl Z71H=, A4
=H1E 2 Q7] nRl= ggks 246

o Z9] T HHOIHE AR YR E&ol= Hiot
off thet Thekst A+ = AT RATE HEFQ o=,
Bilal et al. (2016)2 HAZZHEQ| HIgH2] ZHOIA ]
HolE 7L FIE 4+ e gkt uk 2 sHAof tisl B4
SIRACE Han et al. (2008)< HIE TIOIEHIO|AE Al|7]
=2 9 372N €84l Hot Jeet ARe flst A
& HES AAISIICE Kim et al. (2004)2 HHOJEQ] B4
"0l Back-Propagation Network Model Incorporating
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Genetic AlgorithmsE &85t AZF 0] F&gL7} =017
S HS3ILL Petruseva et al. (2017)2 HIHO]E A7)
Ol linear regressiona} support vector machineS &8
St A% 9] Hebdit gitd e &% Hlal, T 7HA] HHoH
£ &80 AXNEH0| a1tA e ASSIRICE Khalaf et
al. (20202 HItolH A7 & SRl Particle Swarm
Optimization 7'/H& &8310] SAH] A8 & Z7] o &
OFe MAIGIRALL, =2 Fe & HES0IRALE Hashemi et al.
(2020)2 1985 20207HR] =8 AHZZRE A
A d o]& IH9] HidolH #H HT7E SR OE B4
otal, ZRHEQ] fdg AEsleld] dgo met &8%]=
ditjolH BA71H ¥ H& 2ol A8 I 58 =E01A

AEE HEoly g8l et AFS0IA UER = T
FAQ HEolH &5 g3 delotd A4 Al 7Kz &
oFd = Utk W, A 2299 YOIt EIoHE 78t
O= sh= AXYFOIA HHOlEE FE HS g=52
2 A 5 I sk HolE Hiolavt E 4 Qlth &
M, A& Fe9] grdoltt 29 TIolEE Bo] &8st
= 210] Qo ARYFoIA HlEolH = HF9] detds
A 5 e FAO HoHE E&E 4 ATHYou, 2009).
A, E2hedol tiet ol & 7hsd oIt 55] ==
AEO] Tt §H7 HE53 Al 271EHA| Q] AR OA] BT
Ol Z2AE FdHo| 23eg8s s og Wit gt
6] 0% 7hsotAl & o AAths HollA 71t g7t ULt

ol st et A HH|olE = AA9] §84, Feit H
Z 7kede 59 4 e Eqct 7Isoetal & 4 Rlom,
& AFolke AAURE sdche T FAl S CMAL
O] AAYH BolA HiEolH &8l #5511 QAT
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H]E0E 9] SWOTEA S ot 2™ Q9I, Q9 713l
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T HIAME g8, 0|8 AEA| o] FX6IAc

CIHH Y AdEFAN= CMANY] AR 1} HlEo]E &80
ot g€ Olslisty] flall =il CMALS] AR RAIES
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QIEH Y AEFALE Qo AEXIE 2} CMALS] AX Y
H AR oA SHEaIPCH, 7I9HE HERE 2Hdsto]
Fghohe HAlo 2 HoIHE +-ottt olm, 2+ 7199
AR AR AAXk= tH QIHFE WIS 47 1
£ Sl S 870 719, 508 9] AR RAZRH AEXE 3
251910 o5 B4 floJH 2 Ees9lrt

AEHARIQ AR FALE HQlot= IFEoA] EAsH
St 7K SREe A2 odE A Hrh I CMARS] A
ZEA7} ndgE A7t BATH= A0t A CM
ALO] slia] A & SR AFFHIE] (cost management) )
719k0] Bl Tlsolgtal g 4= ok 8L AR AT F
OFsiTh= A2 gF% U CMALY) AlH| ] o8 Shae
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HlolE 7ol Zolgt CMAF AFAREAR= & 50802
4% BAE CM, PCM, A4, QS, 71s%74 S 7Yl ot
gt Tt WEOZ LEIGOH, 7|28 082 HARRE X
gish AlHI ] PRE HYole AFARS0IRITE SHA
E AGEE AEH, A 14%((738), thel 6%(39), JFa
10%(58), A 14%(18), F& 26%(134), A 30% (15E)
sog HAF 0|A0] 56%(28H) 2 LIERL} B 1A A1) &)
0l ALl Folst ZOZ LIERITE
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AAE= 158 0|, AFARE Bt SAMESE
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Fig. 1. General perception towards the use of big data
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OF 95%9] T =2 +=FE HOl CMAL AA ARAES A
ZFAC HEolH &8 TIsde 2EFOE rtol

It

7] BAOIA UERt FQ S8 QOfeHH, ARAFAL
S2 HAYFE fle HiHolE &89 Q43 2edse
Sitol UAlehl o, &8 ks Tot e =4 87t
Stal A ojzfgt QAEIoIAl SWOT e Aio] Eet
Z10 % 1ot T

5.SWOTgE &=

5.1SWOT=E £ 71

SWOTEA & Qo CMAF LHRIFRO] RFlofA] AXYE 4]
Hlole gEu #sh 7oAl 24, oFd, 713, 2Igo] &
= Qoss EET QU QICL SWOTEA S I8t g

£ BEAXRAHKIm', 2018; Kim? 2018; Jung, 2019)2} 4
BAIEL} QIERE Sl O|FORICE ZSIRA 2 QIEH R 4
T} 719 R QIR QQlo thet AFZ9] L& THEA
g EQrt AAYOH FQ WES 2 Fojl KAIE Hiet T
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Table 1. Result of corporate’s internal factor analysis
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ARRR, ARAILEO] 4] PR BRAEON &
1670 2910 719 WRaolS 2t ﬂHLEl‘ﬁE RIS

ZH Qo) ‘r} Q}

16H = ATolA Al

JS|VN[e] STRCIES s
H L2 HrloH SozA T8 A9 Sl 4 O]&0|H
5 og

=5 duFes & 43, 10 7k
onjsty 2t QoMd S| &

Category Factors Results W | Acronym
Corpora?e-levgl interests 488 | o s1
in using big data
\/\/_lIIlngness'to invest 484 | © ©
Corporate in using big data
Culture i
InteresT§ of senior management 490 | o $3
in using big data
Corporate culture of QeC|5|on-mak|ng 468 | © <4
based on big data
Average 4.83
Est|matoﬁs ability and experience in 474 |0 <5
analyzing and using big data
Estllmatlofs Wllllngness 512 | o <6
Human in using big data
Resources i ini i i
Education and training for estimators in 308 ol wi
using big data
Securing exper§ forlmanaglng and 354 ol w2
analyzing big data
Average 435
Possession and utilization of knowledge
and information related to big data 47410 37
Management of historical data
Knowledge and information >38 | O %8
Information - -
eSS Accumulathn of big data 530 | © 59
for estimating ’
Acquisition and application of open 388 o W3
external data
Average 4388
Establishing standard gs‘umaﬂon 426 | o 10
process based on big data
Establishing estlmqtlng IT system based 370 o wa
Practice on big data
System ishingi
Y Establ|§h|ng |nfrastru;ture for 404 | © S11
accumulating and managing big data
Operating a ded{catedl department for 786 o W5
managing big data
Average 3.72
Total Average 444
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23] =28 M233 H22 20224 3E
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TZ Zi 1670 Q01 & ZHEQ 1UH, FHQI2 5
7H§ BEREIOon, o] FelolH thaat 2t
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B & Qg Q01& S04 719 WRAoZ 485
A QAU RAZEE 2R Qe QIES 9JnlsHH
T g2 TRt A
- S1: H]Eo]H &gof thet A TA He
- S2: HjEole &g71ut 5 Qg FAF QA
- S3: HjEo]H &gof thet A 2GR #A
- S4: HJEole] 71t QAMEE EF E8t
- S5: AXALO] HIH|OJE] 4] gk - A HR
- S6: AXAL] HIH|olE] &€& 9JX| Hi
- ST: HHoH # A4 - FHO KR H &g
- 88: 7148 AKYO] ARRE W AR T
- 89: AXYRE Qs HlE|olE £5
- S10: BJEolE] 719t BFEA AR Z2A|A 15
- S11: "juole 5 - #2|E fIgt =t 15
B oY QO1(Weaknesses): 2P QO10]2E AR 2l
OlH &8& Qs QE FollA 7|19 WEAHOZ g
O] HIEstALE AL ZF0XA] 22 QOIEE 9N
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- W1i: 9jHolH &8¢ It AR s S B
- W2: HlH|o]H ] - B4 [EQIHO] BE
- W3: Q5 7Hdy HojH 9] R 3 S89] oftiE
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A7) QOIS 71 YREQLI9 Sofl CMAF A
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Holy €& & 7Y RQQIEs 718|011} 2IFaQl
OF RO, 7181891 1071, AR 9719] RIS
Arpe oz =259

SWOTEAE Qlaiie dAEoE LEH 713]Q0l |
BRIl tiEt AHARRIES Q1Alg wotet WQ7t A
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O1(Opportunities): Qlo]t AR Fof| A

HH0]E 9] E2S Q5] 2RAFOZ F2E 4= Q=

¥ Q9] QOIS oJulsi 4 =2

- 01:
- 02:
- 03:
- 04:
- 05:
- 06:
-Or:

T+ A=Y
Ch=1t 2t
A%, Hioly e "9 57t
A U HIT|olE] %%@Q =2
EFctiof thst IRk 713] E71
SH@IARH ol Tk HIRInES 715]9] 57}

HlolE A& 71 §=59] 7135] 57
ZEo] "o of thet Al - 7Ithel 7t
diojolEof] &St AAA ] A STt

Table 2. Result of corporate’s external factor analysis

Category Factors Results | Adopt |Acronym
Increase in big dgta estimating 444 o 01
professionals
Increasg in blg data usability 514 o) 02
in the industry
Increase in opportunities of
benchmarking other industries >.04 © 03
Increase |q opportunities of 462 o) 04
benchmarking other countries
Increase in opportunities of
collaboration with big data 4.00 @) 05
companies
Opportunities Increase in usability
3.62 -
of open source data
Standardization and
commonalization of big data 3.40 -
technologies
Increase in govgrnmgnt’g interests 442 o 06
and expectations in big data
Increase in government’s
willingness of improving 3.64 -
regulations related to big data
Increase in |ndustrYs interests 477 ° o7
in big data
Average 430
Lack of interests m(the use of big 428 o 1
data for estimating
Difficulties in acquiring
information for initial 4.86 €} T2
implementation of big data
Low recognition toward the
benefits of introducing big data 4.26 © B
Lack of success cases pf big data 4.40 o T2
based estimating
Threats  |Lack of needs arjd culturg of data- 428 o 15
based decision making
Uncertgmtles in return 458 o) T6
on investment
Lack of opportunities
of big data training >.14 © v
Concerns gbout |nform§t|on 518 o T8
protection and security
Lack of political and regulatory
supports toward big data 5.20 © =
Average 430
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