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Abstract : Despite of the various advantages of modular construction method and the continued growth of related markets,
it is difficult to activate them because no specific system has been established in Korea. Accordingly, this study derived
improvement areas and tasks for activating modular construction methods through existing literature reviews and preliminary
surveys. Then, AHP analysis and expected utility evaluation were conducted for expert groups to derive priority for
improvement areas and tasks. In addition, opinions of enterprise and architectural research were compared and analyzed, and
the analysis results suggested the direction of policy establishment and system improvement. This study is expected to be used
as a basic study for policy decision-making to activate modular construction method.
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Research Process

Analysis of difficulties in activating modular construction method

Deriving major improvement areas and tasks for activating modular
construction methods

Evaluation of the relative importance of improvement areas and tasks
and the expected utility

Estimation of the ranking and expected utility of improvement tasks
for activating modular construction methods
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Methodology

Analysis of the existing status
+ A Study on the current status of the construction industry
+ A Study on the research trends of modular construction methods

Derivation through preliminary investigation
4 major improvement areas (system, market, technology, and industrial site)
3 improvement tasks for each area

Professional group survey and Analytic Hierarchy Process(AHP)
*  AHP by improvement areas and tasks

+  Deriving normalization weight

*  Estimation of expected utility 10 points scale

Comprehensive analysis

+  Deriving the final ranking of improvement tasks
+  Deriving implications

+  Presenting policy directions

Fig. 1. Research progress
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Table 1. The reason why the modular construction method is
gradually becoming activate

item Number of
responses(%)
Difficulty in supply of labor workers and rising labor costs 97(27.5)
Continuous development of dry and prefabricated components | 88(24.9)
Increasing demand for eco-friendly construction methods in
7 63(17.8)
construction sites
Necessity of shorten construction period 60(17.0)
Customer demand for modular construction method 34(9.6)
Global trend with increasing modular construction method 8(2.3)
Etc 3(0.8)
Sum 353(100.0)
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Table 2. The important prerequisites for activating the modular

construction method

Table 5. Policy field that best matches the policy to activate the
modular construction method

Number of Number of
i responses(%) i responses(%)
Improvement of systems related to performance and production 10930.8) Construction R&D development such as new technology 60(25.2)
standards Productivity/efficiency improvement 59(24.8)
Fostering and supporting producers 63(17.8 - . .
9 PP 9P ( ) Construction production system reorganization 44(18.5)
Optimization of estimating cost and previous bid price 53(15.0) Encourage eco-friendly construction 4101720
Reorganization of bidding system focusing on technology - - - - '
proposal rather than the lowest bidding method 53(15.0) Fostering small and medium-sized enterprises 29(12.2)
Preparation of standard specifications 48(13.6) Entry into overseas markets 3013
Reorganization of the construction industry system 21(5.9) Etc 2008)
Establishment of related organizations such as associations and 308) Sum 238(100.0)
councils :
e 40.) REd JHo Ad 2 gt thebdat | oldd] A4
Sum 354(100.0)
Soll T2 ZAH] BZH32.3%)3F ZHA] ZHo| IHE 7]

Table 3. The advantage and effect of the modular construction

method
ttem Number of
responses(%)
Construction cost reduction by mass production method and
) 118(32.2)
labor cost reduction
Construction period reduction by using prefabricated
114(31.1)
components
Quality assurance according to standardized factory production 46(12.5)
Easy to change floor plan and structural design and maintain
. 31(8.4)
during use
Eco-friendly construction through reducing of greenhouse gas
28(7.6)
and waste
Increase recycling/reuse of components after disposal or
" 18(4.9)
demolition
Reduction of safety accidents at construction sites 8(2.2)
Etc 4(1.1)
Sum 367(100.0)
Table 4. The drawbacks and concerns of the modular
construction method
Number of
= responses(%)
Reduction of the industrial role of contractors as construction
: ) 87(27.1)
industry becomes manufacturing
Controversy about responsibility between the components 86(26.9)
producer and the constructor in case of defect )
Reduction of consumers/users satisfaction for living performance,
. 39(12.1)
design, etc.
Decrease in construction profits for contractors 38(11.8)
Insufficient fostering labor worker in construction 33(10.3)
Conflict with the current law system focusing on on-site
; 18(5.6)
construction
Reduction of the industrial role of designers and supervisors 16(5.0)
Etc 4(1.2)
Sum 321(100.0)
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Table 6. Hierarchical structure

Main Subject Improvement task
. A1, Systematization of modular components ordering as a

A. System: . X

construction work rather than purchasing products
System
improvement | A2. Classify modular construction method related tasks into
in the detailed construction sectors
gonstructlon A3. Establishment of reasonable standards for calculating
industry .

modular construction costs

B1. Periodically publish modular construction method market
B. Market: analysis reports
support B2. Securing 10 year order quantities and establishing plans
for market )

. at the public sector level

expansion and
activation B3. Establishment of a modular construction method

support policy system specialized for overseas markets

C1. Establishment of technical standards specialized for
C. Technology: | modular construction method
Activation of

(2. Expansion R&D projects related to small and medium-

construction - ) .
sized enterprises and foster venture companies
technology
development (3. Promote a pilot project to build a modular production
plant by region
D1. Preparation of measures for the establishment of a high-
D. Industrial tech factory based production system
?'te' SL.JDD.O "t D2. Establishment of construction sector for modular
or activation .
) . construction method
of industrial
sites D3. Establishment of joint cooperation committee and

business model between industries
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Table 7. Respondent overview

Field Work experience Job

More than 15
years

10to 15 years 7(20%) | University | 14(40%)

Architecture| 30(86%) 20(57%

Enterprise | 13(37%)

Civil 4(1%)

Research
0, 0, 0
Etc. 1(3%) 5to 10 years 6(17%) institute 8(23%)
Less than 5years | 2(6%) Etc 0(0%)
Sum  |35(100%) Sum 35(100%)| Sum |35(100%)
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Table 8. Main subject pairwise comparison result

Main All Enterprise Architectural research

subject | \eight Rank Weight Rank | Weight Rank
A 0.2724 3 0.1791 4 0.3465 1

B 0.2794 1 0.3238 1 0.2476 3

C 0.2735 2 0.2970 2 0.2504 2

D 0.1747 4 0.2001 3 0.1555 4
Sum 1.000 - 1.000 - 1.000
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Table 9. Main subject pairwise comparison result

Main subject 12 Improvement task
Subject| Weight | Improvementitem (code) | Normalization weight | Rank
Al 0.0923 5
A 02724 A2 0.0539 8
A3 0.1262 3
B1 0.0399 1
B 0.2794 B2 0.1936 1
B3 0.0458 9
1 0.1377 2
C 0.2735 (@] 0.0543 7
3 0.0815 6
D1 0.0426 10
D 0.1747 D2 0.0961 4
D3 0.0361 12
Sum 1.000 - 1.000
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Table 10. Normalization weight (Enterprise, Architectural research)
Enterprise Architectural research
Main subject 12 Improvement task Main subject 12 Improvement task
Subject Weight Item Normalization weight Rank Subject Weight Item Normalization weight Rank
A1 0.0382 1 A1 0.1469 2
A 0.1791 A2 0.0318 12 A 0.3465 A2 0.0696 6
A3 0.1091 4 A3 0.1300 4
B1 0.0441 9 B1 0.0362 10
B 0.3238 B2 0.2130 1 B 0.2476 B2 0.1760 1
B3 0.0667 6 B3 0.0353 1
(@ 0.1196 3 C1 0.1390 3
C 0.2970 Q 0.0501 8 C 0.2504 Q 0.0530 8
a3 0.1273 2 «] 0.0583 7
D1 0.0520 7 D1 0.0365 9
D 0.2001 D2 0.1070 5 D 0.1555 D2 0.0869 5
D3 0.0412 10 D3 0.0321 12
Sum 1.000 - 1.000 Sum 1.000 - 1.000
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Table 12. The priority evaluation result of improvement item
(Aspects of securing global competitiveness in the
construction industry)

ot A1t 7ig g SHo| mE &9 Hs0] 2l &
QA HrkE A9 67) sheo] ThaiAs =9 Hs0] Q9 Improvement Norma]ization Nor(nalization 't’:g:gtigf Priority | Priority
N _ task weight weight rank o score rank
OLY, FAQ10] ALY Bt ZHOAL BED B ¢F 1Y
Al 0.0923 5 6569 | 0606 5
2 A4 JEYECS By AL = : : :
S A %} E LO?%“ J_x](AZZ_} e = A2 0.0539 8 6020 | 0324 9
Sarsks iﬂﬁﬂ —’F%] (BB)O] A HRZ 5Q¢ =02 HIt B1 00399 1 6392 | 0255 1
T T Table 11){Table 12). B2 0.1936 1 7549 | 1462 1
BHH 7|93} SHA/GIAIS LRRo] BAISH AT} 7)1E B B3 0.0458 9 7804 | 0358 7
A A3l 718 EQs BIEINE SZRE Rl 10 T
U tho) uiz=Eet shg 1l A8 o] 2=0lol= BIE : : :
OEJJ < e—rj gt 9l A1) AAI(B2)2 ]O—]Lv— ?lofl = W} 3 00815 s 6314 | 0515 c
JOLHTE 59 EQE Frlolie F it oA D1 00426 10 6784 | 0289 10
AIO17}F LFERGTI Table 13). D2 0.0961 4 6784 | 0652 4
D3 00361 12 6118 | 0221 12
Table 11. The priority evaluation result of improvement item
(Aspects of improving productivity in the construction o o
(hopect 5.2 21A1019] 2 2 oe 20 O(iE g Wt
A O] WA ShA ZSHOA] 71Y0] AL R|oH/
Improvement | Normalization | Normalization P Priority Priority Spee o= - = S o
task weight weight rank ex:t(iel.crt;ec’ score rank 747: EE‘H 53 }bﬁﬁig :FL:'T<C3>Ey 977:]]/ @:r%]«]
AO max U AAIA o = 5
Al 00923 5 6.865 0634 5 o‘T‘ EE:FLDH7]' O]'LI _1 = ]’E/ﬁ ] E T E-_“l: H]EQ]'
A2 0.0539 8 6118 0.330 7 ADE T HRZ ZQ6H JATH O]' 712 gEFel
A3 0.1262 3 7118 | 0898 3 HEYH SAH] AFE 715 1A E Al HRE SR8t 714
B 00399 m 5020 | 0200 12 TIAZ He i, sHA)/ /A7 A= 2Eeiof ES1E Adt 7]
B2 0.1936 1 7647 | 1481 1 S 7= mRC)S BT
B3 00458 9 5333 | 0245 10 SEmALe AR B =HoldL 710151 S /0]
ci 0.1377 2 7039 | 0969 2 iii“ H_";O ﬁEﬁ;EEF “Hiﬂ 1: ]:L} ;ﬁ]/“jﬂ
Q 0.0543 7 5922 | 0322 8 BF Bae] ¥l SekE At 7IE 7IE e
a3 00815 6 6255 | 0510 6 “WHE Qo RO 2 FHUTE Al HRZ SQ8H WA A
D1 0.0426 10 6412 | 0273 9 i 719 e A9/ AR REH ZEMAESHE FL=(C3)
D2 0.0961 4 7373 | 0708 4 s 7:]] /oq:rqq]\‘: EZ0i7} opd ZAAZAIERN0] DEY
D3 00361 12 5922 | 0214 1 8= RESHADS AT olm 71930] Al HRiE Q51

Table 13. The priority evaluation result of improvement item (Enterprise, Architectural research)

Enterprise Architectural research
Improvement | Aspects of improving productivity in | Aspects of securing global competitiveness | Aspects of improving productivity in | Aspects of securing global competitiveness
task the construction industry in the construction industry the construction industry in the construction industry
Priority score Priority rank Priority score Priority rank Priority score Priority rank Priority score Priority rank
Al 0.256 9 0.261 11 1.069 2 0.975 3
A2 0.198 12 0.201 12 0.411 6 0.380 6
A3 0.823 3 0.865 4 0.875 4 0916 4
B1 0.224 " 0.295 9 0.163 12 0.232 10
B2 1.721 1 1.606 1 1.304 1 1.296 1
B3 0.390 6 0.564 6 0.172 11 0.286 9
(@ 0.801 4 0.883 2 1.036 3 1.068 2
2 0.304 8 0.335 8 0.313 8 0.340 8
a3 0.852 2 0.881 3 0.326 7 0.350 7
D1 0.348 7 0.388 7 0.229 9 0.222 "
D2 0.782 5 0.823 5 0.671 5 0.577 5
D3 0.231 10 0.279 10 0.172 10 0.169 12
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