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A Study on Benchmarking the Countermeasures Strategy for Tackling the
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Abstract : The continuous aging of the domestic construction industry and the shortage of human resource are no longer a
problem for the future, but must be solved for the survival of the domestic construction industry, given the characteristics of
the labor-intensive construction industry and the continuing negative image of young people toward the construction industry.
It is undoubtedly a prerequisite. This study is aimed to tackle the fundamental problem of the construction labor shortage
faced by the domestic construction industry by comparing and analyzing the case of MMC technology development in the UK,
which has been preparing fast-track response measures for the past 5 years to solve the labor shortage problem, and the case
of Buildability technology development in Singapore, which is seeking mid- to long-term countermeasures for about 20 years.
Also, This research provides the initial research & development roadmap for Korean Countermeasures Strategy.
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Fig. 1. the scope and method of research
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Fig. 2. Statistical Office, “Number of foreign workers in
Construction Industry (2016~2021)”

(Fig. 2)01A1 COVID-19 &M AS =) Q=01 ZZ2AR=
HEEQ1 20183k HIwsH0] OF 251 Ho| F436] A4t
EA0Z BEARQICE o= & T UHE Yejo] 27 3R+
HY 2A17F 2hst 4= QIoks 218 7Pgeittd Ad71s91
g HERAE 9= 224 1ESHE E510] sidside

SA& oAl B o]4) A0l siHo] oflgks ZE 9

NS T8t XIEAQ1 Q= 7Y OlEL 52 P
ST Kotet 2 W OFRRA|Q] f910] E 4 JeS

[GNe)
Q1A Wes} I

(Fig. 3)0llA] SHABAPG T} gt “Aid st
A Ko mEH 20219 71 A9 waditd Rl
= AEY tH] 9F 66% 0] =aditde AUl A=
Zloz FAEQlon, 3=l AIE HH 2016 O]F A
AR 5H S QRS Bl 9501 019
olgfst A s o] Aote] £ AACE AFE L
UCHFarmer Review, 2016).

2.2.2 tHALD Bt 8l S X5t oid

AAZZA ZAIS] 20228 & HEo] mEm ALY
o] 183} Y =81y EEEAE Qleto] A4y Mele &
S B EZ6HA YAl E0] S7tstal 1o, §5] 60th O
A A 22RO Aaiee 355%% HA ¢ ’gi‘ NI =
L76%HCH oF 28 =A BA LTt nEVIKE, 118}
AL Klokz O|0AH B G 8, 87 W Jl’} FA

l_,

stANm|ee] =28 K23 Hes 20224118 Hh



[Unit: 2015 =100.0]

140
132.2
130
120 115.8
110 1064 068 9% 1037
100 ___gee"" 1003 1006 100.8—
100 S 96,3
%0 . 908 90.1 874
80
70
60
20154 20168 20174 20184 2019 20204 20214
—e—manufacturing —e—service industry
—e—finance and banking construction industry
Fig. 3. Korea Productivity Center, “Labor Productivity Index by
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Fig. 4. UK ONS, “Construction Employment Statistics (2020)”

3.1.2A0tm = 3ist

A71EE0] AL 1990EtiRE S48 ZA8E e
of Q=01 AHQIY SIELIL RIEHOZ 5715103 2000
O ZERRE Q=01 4 QI EA|I7F AZksh ALS|A ol
2 IEESCHCheong & Gao, 2015). Transient Workers
Count Too(Ol3}, TWC2)Y2] & Hof W=, “Al7lZ=0] A
AAAO] AR R = 20075 H 20158 7kK] 9F 2.58] S
7¥E 2102 BEAEQIOH, o] 7|7F S¢t ‘9=l 71401
FU57 A=, 2007 OF 18,65 W thH] 20153 ©F 32.5

v HOR o 11 E7tst0] HES VISE & ASH0
= SHEfsio] 20214 OF 247 B 7= 5k A AFolrt
(Fig. 57, 0= A7VEE A Fizslof] 91301 2101 o
ETE WR7) 915 2o 20154 0 MM ATE Lt
ERAZ] ASIRICRS 218 olnlat] mhzol, 85 B 24

A FEofjof g FEO|TY.

323H EZSAES ?lot Y= M

3.2.1MMC £} 92X 3ig}

20161 10€0] HEE “Farmer Review” HA s 3=
ELH0] Brexit O]F “AMA71&018 RERA 2= A
215t =271 Q17)Agl gieh 4 Qlom, 8k oo the
5171 Q8 IARHE RS =0l F2At Bl I
SITHH, Ol HEE 4 9l AL Arto] ZIEQ1 1

A

S Al @0l & 5 QUthe HAEE AAskal 9

3) Transient Workers Count Too (TWC2) “Construction Sector GDP”,
TWC2= &7FEE 27 =S5,

4) Farmer Review Report= 2016 & @< R0 o)FZ CLC (Constru
ction Leadership Council) 2 714 ZALEIAIQI CastO] CEO Mark Farmer
7t S5 st UAL-SHE 02 A5 iAo, BAI7F ‘Y= A4
A e STiStol=Lt OFLIH Hg ZI07H ekl B W g AALMY
0] Mall @l 71 AldA ol Seldos 2Rt Y718 Wl

ole.
=



[Unit: ] Thousand person

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

g

8

w
=1

0

Fig. 5. TWC2, “Number of Construction Work Permit in Singapore”
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Table 1. Introduction and development of MMC

No Policy Paper or Main Content
Report
« |dentification of impediments to UK housing and
infrastructure development
Farmer + Suggested the necessity of introducing the MMC
1 Review concept to respond to the shortage of construction
(2016.10) technical manpower after BREXIT
« The starting point for the formation of a national task
force team in the future
« ldentification of the main factors behind the collapse
. . of the UK housing business
Housing white . . .
5 paper . Flndlng solutions to supply housing for the low-
(017.12) | Income dass A o
« Emphasis on the necessity of the initial pipeline site for
MMC development
+ Building a framework for the introduction of MMC
MMC + Minimizing the input of construction technical
3 | Framework manpower through the PMV concept and maximizing
(2019.03) the ratio of pre-manufactured application Laying a
strategic foundation
The + Presenting policy guidelines for the future application
4 Construction of MMC led by the government
Playbook + Continuous updates of MMC guidelines in the future
(2020.10) are planned
Proposal fora| « P-DfMA construction plan for logistics management
New for digital-based real-time MMC pre-assembly
5 | Approachto | «Including mid- to long-term support plans of various
Building government agencies for the establishment of
(2020.10) P-DfMA
MMC for
Affordable | « First Government Support for MMC'’s Pilot Testing
6 Homes + Use as a tool for continuous MMC monitoring and
Programme effectiveness verification in the future
(2021~2026)
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Table 2. Introduction and development of Buildability

No

Policy Paper or Report

Main Content

Construction 21
(Re-inventing
Construction, 1999)

« Pointing out the continuous increase in
dependence on foreign construction workers

- Identification of the cause of the large
difference in the performance (quality/
productivity/safety) of the construction
industry compared to other industries

Code of Practice on

+ Implementation of Building Control Act to
increase productivity in the construction sector
and reduce dependence on foreign workers
Mandatory submission of Building Design

2 Buildability, 2001
Score
« Establishment of minimum B-Score reference
point, calculation method, preparation and
submission procedure
+ Mandatory submission of Constructability
Code of Practice on Score
3 Buildability, 2011 « Establishment of C-Score minimum reference
point, calculation method, preparation and
submission procedure
Code of Practiceon | «Extends DfMA design from BDAS to
4 Buildability, Structural, Architectural, and MEP
2014, 2015, 2017, | « Continuous B-Score and C-Score Minimum
2019 Base Score Increase
+ DfMA-based modular and prefabricated
assembly design system for buildability
optimization
Integrated Digital « Digital process progress check, document
5 Delivery (IDD) System | submission and drawing review system
Development (CORENET)
2018~2022 « Real-time logistics status monitoring system

for pre-manufactured assemblies
« Communication platform for various business
participants
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Current Buildability Process

[Submission of B-Score Total [Submission of B-Score Total

Score] Score]

-Wall system design score - Wall system Constructability score

-Structure system design seore - AMEP Constructability score

-DfMA for technical use design score - Excellent Company product application
Censtructability Seore

the lowest the lowest

. score do you < score do you
NO meet? _meet? NO
Yes Yes
| BP/SP/TOP Plan Approval | | Building Permit Approval |

[Submission of Final C-
Score total score]

-Verification of whether BCA is
applied to actual Plan

[Submission of Final B-
Score total score]

-Verification of whether BCA is
applied to actual Plan

the lowest
score do you
NO meet? NO

l Yes
| Approval of Completion \

CORENET

Submission of current
| documents support system

BCA DB System

i 1]

VBS ll‘ldE); | 7CS Indexr ‘

Connection plan
(under study)

IDD System ( Current under development)

progress ;
DfMA based design and docurment Loghtics monitorng Communiaton
system management system platiorm

Fig. 7. Buildability Process conceptual diagram
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Table 3. Comparative analysis of strategies and implications of the two countries

[SQUHEE 2HHES /ot CHS TR HIX|OHY 47 - B MMCEH H2HEE Buildability Y22 -

No. UK case Singapore case Implication
1.1| Strategy name Modern Method of Construction (MMC) Buildability
1.2 | Introduction time 2017 2001

Background and

« Introduced as a practical response to the issue
of a decrease in foreign construction workers

+ Introduced as a countermeasure to improve
construction productivity and reduce

+ Creating a strategy development
roadmap through the formation of
a dedicated organization

Purpose after Brexit dependency on foreign workers led by BCA + Government research funding for
1.4| Task forceteam | CLC(Construction Leadership Council) & CAST (C21 Steering Committee strategy development .
= 5 + Approaches to promote strategic
15 aryreseratrc about 10 Million € Amount unknown (by BCA) development in the course of
5 sulppo the demonstration projects and
16 evirc]{[;i)t;nent Government and private collaboration Government-led (BCA) government support for them
1.7 Current level In the mid of development Periodic updates
2.1 Metrics « PMV (Design) + B-Score (Design) & C-Score (Construction)
+ PMV Formula, Percent } g
22 Formula (Pre-manufactured cost = Total cost, %) B-Score & C-Score Formula, (Score) - To develop measurement indicators
and measurement processes to be
23 Mssgsggaeent « PMV Technical Manual « Code of Practice on Buildability Guide-line applied at the project level
+ Measuring tool development
Measurement | * Simple and intuitive « The scoring process is complicated and it is | -Computerization and automation
24 rocess - Advantageous for compatibility and | divided into design and construction stages. | (to link with BIM roadmap )
P interworking with other systems + No computerization -Consider compatibility and linkage
with the construction administration
2.5| Measuring tool | « PMV Estimator (under free distribution) + None system
26 isligsition . None + Obligated to submit B-Score & C-Score
measurement results
+ Quantification of labor reduction index by
. specific system and pre-manufactured parts + Need for consistent policy support
ViEin Fesiuies fjtsgr;obef/‘;?igisagjs;:ng?teazzg SZ;tti_m inthe| Improve buildability applicability through | from the government
3.1 < By im révin the avera eE)PMvaaIué of the periodic detailed guideline updates + Design (B) and construction (C)
eztireionstrgction ro‘egtb 60% - Dissemination and promotion of excellent | as well as manufacturing (M)
project by 647%, technology through the statisticalization of BS | and procurement (P) need to be
and CS index. considered in developing metrics
and processes
+ Insufficient computerization & automation of | .« By grading BS and CS index and
+ MMC Framework coverage is ambiguous . I%l_szzrisngzfs_ssiﬁ‘orirf:lcglsag?qndpéoscﬁfdexed linking them with the bidding
« Insufficient standards and guidelines for PMV companies b rayde and induce technological system, dissemination of related
measurement procedure and preparation panie ég ing additional points d ol technolog!es and '”de?'”g
method competition by giving additional points during | technological competition among
3.2 Limits + Insufficient standards and guidelines for PMV | _ F\)/Iu-bshccobr:jcjwlzg(j(;rtiact)hegz(rjwiidered for pre- companies )
measurement procedures and preparation ) P * Integrated information platform
production manufacturers development
methods « Efforts are needed to reflect the new needs of i i
« Insufficient Object Library DB for MMC-based ; o ; L - Design evaluation BIM I|n_kage)
. various participants by converting buildability- | - Construction plan evaluation (to
pre-production parts. : . - '
rellated technology development into a public- | fink with BIM )
private partnership. - Submission and approval of
» MMC-based design tool “Prism 2.0 + Online-based document submission system documents (ISeumteo _to link with)
L d . . T - Factory-Procurement-Site Integrated
3.3| linkage system * Logistics managementA and monitoring CORENE . Management ( KISCON to link
: system for MMC expansion “P-DfMA” (on | « Integrated digital management system related with)
developing) to buildability “IDD system” (Being developed) | _ Certification and rating
_ . o Had . ) . management s, etc.
34 Incentive In the process of establishing detailed incentive | | Best Award & Promotion of best practices K )

grant plan
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Korean Construction Project Execution Model

Framework DB | " indexDB

“<Detiled Design>
Provides minimum Regarding K-OSC final Systems >
value Receipt of written Preduction schedule and

cost calculation

standard K-05C value
By Buillding type

=

<Detiled Design>
D-Score / M-Score

<Detiled Design Approval> rﬁfﬂﬁa:éﬁ; and }

documents

The Ordering Party

<Prefabricated Parts and
Systems >
-Real-time process

<Detiled Design>
-Approval of detailed
design by the client

issuance of documents
¢ cation’

e Ry L .‘Jmfah:utedhnsind ‘

P-Scare / C-Seare
Create a design for
caleulation

schedule plan reflection |

Measuring Tool

D Seore value / M Score
value P-Score value / C-
Score value Caleulation
for meeting the minimum

Systems > Systems >

ioata $hip Orawmgs = Real time detalled

<Detiled Design>
schedule sharing

Fig. 8. {Detailed Design Approval Stage> An example of how to
use the Korean construction project implementation model
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