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1 BACKGROUND &

Productivity measures the output to input ratio and provides valuable insights into
the long-term potential of an economy. The construction industry is one of the most
important industries in Hong Kong, and makes a substantial contribution to the
gross domestic product (GDP) of the city. This industry also significantly supports
the growth of employment in other related economic activities to secure a
sustainable future of Hong Kong. However, the construction industry is facing
severe challenges, such as an ageing workforce and a lack of new entrants, coupled
with a shortage of skilled manpower fuelled by requirements for new skills sets, and
very high construction cost, the problems turn from severe to acute. There have been
a few seminal publications reviewing the overall performance of the Hong Kong
construction industry. For example, the Construction Industry Review Committee
(CIRC) Report published in 2001 proposed different approaches to improving the
safety, quality and competitiveness of the industry. More recently, the Construction
Industry Council (CIC) Report “Building for a Better Future — Vision 2030~
published in 2016 sets the vision 2030 for the Hong Kong construction industry.
However, there is still a lack of focused appraisal of construction industry
productivity in Hong Kong, with a significant gap in the knowledge of the strategies
and measures for capitalising on the drivers for, and addressing the constraints to,
productivity enhancement. Therefore, it is both urgent and crucial to understand and
address these concerned issues so as to enhance the construction industry’s
productivity and competitiveness, in order to sustain Hong Kong’s economic
growth.

The CIC commissioned the Centre for Innovation in Construction and Infrastructure
Development (CICID) of the Department of Civil Engineering, The University of
Hong Kong (HKU) (the *Consultant’) for the consultancy study entitled "Consultancy
Services for A Comprehensive Productivity Appraisal of the Hong Kong Construction
Industry” (hereinafter referred to as the Project). This study commenced on 1st
December 2015, and the project duration was 18 months.

A St A B ARVEES BB SR R &B N E S E 5T -
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2 PROJECT AIM AND OBJECTIVES & HARIRI BAE

This Project comprises a comprehensive and rigorous investigation on the practices,
procedures and standards adopted in the industry with the aim to recommend
strategies and an action plan to enhance the productivity and efficiency of the Hong
Kong construction industry.

The objectives of the Project are:

1 to identify the drivers and constraints of construction productivity in five
strategic areas, namely (a) policy formation; (b) regulatory requirements; (c)
planning and design; (d) project management and administration and (e) site
construction;

2 to analyse the relative levels of impact of the identified productivity drivers
and constraints to the Hong Kong construction industry;

3. to explore measures, both locally and internationally, for improving
productivity levels of the industry; and

4. based on the findings in Objectives (1) to (3) above, to formulate strategies
and action plan to improve the productivity and efficiency of the Hong Kong
construction industry.

RIS SR R - AT 2 T R AN 5
FERIE SRS R TEIEHE] DR TR ) A B HIRIRCR -

2P B A

1. $EEHERIAE A RIS HEBIFIGIS RS A E SRR - E A (E
RS AR FEBCRFIE ~ AR EK  HERSET - HEEEAET - DR
ST

2. O HESDHIHEEN AR ZE » TR R EE RS RSB

3. BETEBAMAIEIRE bR iR s 2 A S /KSR R I FE I

4. 1R (1) 2 (3) BEPAIMIFRES - FE RIS ITEETE  DIERAEE
RIS SR AR EE SRR -

3 AN OUTLINE OF METHODOLOGY JFiEsmiieE

The project objectives have been achieved through adopting the combination of a
number of research methods including (1) a comprehensive literature review, (2) two
rounds of interviews with 52 established professionals and stakeholders representing
ten stakeholder groups in Hong Kong, (3) Total Factor Productivity (TFP) modelling,
(4) three project case studies in Hong Kong covering infrastructure construction,
public building and private building, (5) interviews conducted in two overseas
countries namely Singapore and UK, (6) five focus group meetings (FGMs) with
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105 informed professionals and stakeholders, and (7) two consultation forums,
having attracted over 470 registered participating professionals and stakeholders.

e )l ) A 8 — 2SI FE 0 VA R AT H Y H BRI H AR - BRaitse /A1)
SEOSURERATE - (2) BAREARGEE MR EEMTE - HEmERH i+
AL TSR 0 (3) =ERAEES (TFP) B (4) #EITwE
s - NEFREMMNETHEN =R (5) ERIERIMNE-D
o (RTINS Anseel) #7080 (6) $HERIL KRRV NAVT g > i & 52l
—HZHEFRFENCHIEREEN S8 - HFEEIRRE RIS L E T - 4HE%
FIEES » (7) 2R RS amiE - VU 2 2o H R S &
=t YNawi il

The Consultant adopted a theoretical framework which posits that construction
productivity research should concern three levels, i.e. the industry, project and
activity levels, and five strategic areas, namely, (1) policy formation, (2) regulatory
requirements, (3) planning and design, (4) project management and administration,
and (5) site construction. From this theoretical perspective, and through undertaking
a range of research activities, the Consultant systematically identified and analysed
the key drivers for and constraints to as well as strategies and measures for
construction productivity enhancement in Hong Kong.

s o e b LH R A SR A A I e B S 2R EAE = (D5 T A L SR S 1 - =1
A RIETTIE HERELUSMELIEF - TR ERE (1) BURHIE

(2) EREK -~ (3) MElEt ~ (4) HEEHENT ~ DUk (5) HEHET -
i o i I DU B AE AR Ry AL BRI L S5 8T - 38— 2V IBHTE P B St oy A A
o | BRI A E TR LR AN R > (e e e m A A T THY
TRESFIFEHE °

The literature review covered academic literature as well as government and industry
sources. The first-round interview-based survey sought to identify the drivers and
constraints in the five strategic areas, and to reveal the relative importance of the
drivers and the relative significance of the constraints. The project case studies
contextualised the assessment of the drivers and constraints” impacts on construction
productivity. The overseas interviews explored the drivers and constraints associated
with the construction sectors in Singapore and the UK.

SRRERIA S T ERM SRR R BURF RO TSR B 55— £ & B DA = UE TR
G B e T AT RS g I > s B AGSE AR TR T HIHEEI RN ZR - W H
B T IE N R A A TR TR S B R - RO RS T H B PR F R
PHHEENANRI N ZR LT AT - MESTAL A IE A A R & - I f Nkl
& TR BT IS A SR A A IR FHIHEED DA IS R -

The strategies and measures were developed drawing on the comprehensive
literature review as well as the practices and experiences both locally and
internationally. Their development was substantiated by the local and overseas
interviews, the second round interview-based survey, the project case studies, the
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five FGMs and the two consultation forums. Based on the verified strategies and
measures, an action plan was developed and proposed for improving construction
industry productivity in the short, medium and long-term.

it e R AR SURRGR AT e 2R, - S fE B A A A DR B P i - TR T4 1
i SRALEE IRV SRS A I - S5HRARTER A T — 25 IWT5e 077k - DA RIRIHERE A B
TRESAIFETE - W 7E TAF BAEE R A ARSI METTERE  EEETTSE —im DLEh K
AETHIRGHRE - FHRIE HZE B9 - dHER TR N & > K2R
REPRESamE - T 7 RAVEEE 2 B IRIB S SRS Y SRES I - S5t
[EIHE T e g S A P MR ~ R R AT TE & -

4 CONSTRUCTION PRODUCTIVITY ENHANCEMENT
DRIVERS AND CONSTRAINTS

RIS EE TTRIREI RGN R

The key drivers for construction industry productivity enhancement were identified
in the following five strategic areas:

e Policy Formation - including initiatives on labour training, flexibility in labour
and capital markets and transparent policies concerning the construction
industry.

e Regulatory Requirements - including qualification of contractors, meeting the
legal, quality control, aesthetic and functional requirements, and
implementation of health, safety and environment (HSE) regulations.

e Planning and Design - including improved buildability, increased collaboration
between project partners, effective planning and scheduling and integration of
design with supply chain.

e Project Management and Administration - including good coordination with
multi-layer sub-contractors, effective and efficient supervision system, good
management control of project team and good communication networks.

e Site Construction - including better management of concurrent operations at
site, use of automated production, quality of craftsmanship, quality control and
quality assurance practices and effective labour time utilisation.

LUR o3 RIS - A8 o6 ol g i P2 - S A e T i B BN A &R

o TEBCRHIEREM @ BfREy5s TR - iSRS IME AT - DUIENH
FYECRER T -

o MEAMEDKIEH @ AERHVEE e A HRE0R - HEES - ST
FORLURCH{ERE ~ et (HSE) 7AMAVETE

o fEMIEERETEE * TRTHEHE AN DIsE H R fEEREIReR - DK
s LA -

o EHHEHNHMTRE - ZRICKERNH BFHHE - G ER AR - e
I H BIRE B ~ DU B A S A s -
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o (EHUGHE T « EAFHRGIRFER - HELAEERER - TEEEY
PReg ~ 'HBIEHIE EORETEI - USRI AR EA -

The TFP modelling results reveal that, in Hong Kong, the overall tendency for
construction real output increased from 2003 to 2014, whereas, construction industry
productivity had been declining over the same period. The results suggest that
government policy on infrastructure construction is one of the powerful enablers to
boost construction output; whilst, the higher output does not necessarily indicate
higher productivity growth. Moreover, the high labour intensiveness of the industry
is also confirmed by the study findings. The analysis finds that intermediate (e.g.
technologies and materials) and labour inputs are negatively correlated with
productivity growth. The findings indicate that the essential issues include the further
quality improvement of skilled workers as well as the adoption of new construction
technologies and materials, which need to be addressed by the industry. In line with
the TFP modelling results, the findings derived from the interview-based surveys,
three project case studies and FGMs in Hong Kong identified twelve major
constraints to construction productivity enhancement in Hong Kong. Most of the
constraints are also shown in the construction industries of Singapore and the UK as
revealed by the overseas interview findings. The 12 major constraints are outlined
below.

TFP FEIHGEREUR » 2003 52 2014 I BRNVEISRIEEEE EAH#3s
MG A A ST N - AT sG B AR e B i i e (E e = 258
AOHEMER > FFiEHEESIA —EBRELE G - BEENS5E)
NEEIRICAESTTEEREEE - TSR E SRR R &R R 55
B I ABLA: 7 SIS & 2 SR - R RRIE e e R T ARVE &
RO AR AT S R PR A > B ESR A I HiE —DIE S 2R EE - &
ZHFEN - DTS TRV G E - = EH H Z BT LU R AR
TS - SR ERRE R RIS A E DRI LA R - ZUFEaER
R TP SABEHY S Afr & am il 157 & < B0 Nl skae ] BT (BRI ZR TP R ARER 47
L ERAERT IS B A - SRS + RSB B R IE RS A TN R
ST

1) Lack of a strategic plan for productivityenhancement with no commonly
accepted conceptualization and measurement frameworks

RZ LERIEET IR 58]

There is no strategic plan for construction productivity enhancement in the private
sector in Hong Kong. Also, there are no commonly accepted conceptualisation and
measurement frameworks for construction productivity in Hong Kong, which imposes
difficulties in evaluating construction productivity. Furthermore, the experience and
best practices for productivity enhancement have been shared less effectively than they
could be within the construction industry.
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2) Lack of information and communication on the detailed plan of
infrastructure projects

RZ B IR G5 Bl &

There is a lack of information and communication on the detailed plan of infrastructure
projects. As a result, it is hard for construction firms to formulate their strategic plan
and mobilise resources for tendering. This situation often becomes more difficult when
the funding approval process drags on for longer than normal and is sometimes blocked
by the Legislative Council (LegCo).

HHBAZ A BR A BE RS S H SR SR, - AR R B LA TRHE AR - BT
HE - L EHREMBREBR > SEODAG R - RS EES
PRI

3) Constraints on redeveloping old urban areas

EEEBEIIRA

There are constraints imposed in already built-up environments, in particular for the
redevelopment of old urban areas.

EAENEEEREHNE CIREPRER - AR B R EE IR -

4) New construction technologies are less developed and insufficiently used

BRI L RAMRFFEI T T R ST

There is a lack of development of robotic technologies specifically for high-rise
buildings and high-risk construction tasks, which are both features of construction in
Hong Kong. Also, mobile technologies are less developed to facilitate site construction
works. Furthermore, there is higher initial cost associated with the application of new
construction technologies, rendering the private sector less motivated to invest in new
technologies.

= TR b i L L& A M L HYRRRS AR AR S S s = st
Ry R SR H Bl - i1 H > B SRR S TR B R T A B S X -
i (Flakas N FEREIIERAESS > MR SR IR B il
5 R ER AR -
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5) Insufficient support for design innovation, and declining design quality

HIRET BT L FTAE ~ KA EE THE

Design is often driven by Gross Floor Area (GFA) concession rather than by design
quality. Design quality has been in decline, due to low design fee and short time frame.
Design standardisation remains at a low level, which hampers the further development
of prefabrication. Available incentive mechanisms are also less effective in
encouraging standardisation. There are limited archaeological surveys being
undertaken before construction.

axca T AR DATE o7 B AT i BBk S (B (GFA concession) /& SGTEE
WIESGET TIFNEEF R - HNEGETER - T BEEGTEERE M -
[ER > B LEE TR (R B & R A EUS I I Ry - R A s
HIE S B R LT R B - 5940 HE M LIRS S A IR A
FR -

6) Innovation is insufficiently encouraged and supported

BT T

The present government approval processes provide less than optimal support for
innovations produced by the private sector. Also, factors such as the high cost and risk
associated with innovative tender designs, slow approval processes and low chance of
receiving approval, demotivate contractors from proposing alternative designs.
Furthermore, there is a lack of supporting schemes to encourage construction
enterprises to work together for developing innovative solutions for sustainable
construction. In addition, it is difficult for the government to develop and deploy
comprehensive incentive mechanisms that encourage standardised design, use of
precast, green construction, and a wide range of new construction technologies.

B A BB AR AL B R AT R BB O S5 - AR i A
%~ BBA  TIECRFARIEAAR A1 TR (S S PRI I35 T &
HETHR L B (R R RN « b9t - S TRUB T S (S L B
BTSSR AT JE S PR - BURHH L B RO B E D - D)
SORVREELR3 T A TR T PR O - SR Co RS bl R R R T A%
i

7) Precast and prefabrication is insufficientlypromoted

TR AR LR AT T 7

Prefabrication has not been used to its full potential in Hong Kong. There is a lack of
in-depth understanding of the supply chain of precast and prefabrication in and around
Hong Kong. The private sector has not been fully motivated to use precast in
construction. Planning and design for prefabrication is less optimised. High
transportation cost also hampers the adoption of prefabrication. Site constraints,
especially in the old urban areas of Hong Kong, present challenges to precast
construction. Furthermore, there is little exploration into advanced prefabrication and
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modular integrated construction (MiC) for upcoming projects in Hong Kong.

HHREAET R A ZELESE) - HEE AR EBNHEEENE S FER
PR BLRESEER = R A T R - RS s T R TR R M 2 A 15 E5E 57
41 - THEL S R EH AR ETRISGE T S AR TE o (B - [FlRy BB RIS R TR
B R RHEE - BRIGHISERERERESEFL Bl HHE - ¥
FYEE FH PRSP - BEVD B0 ) R AR A L Sl S U S AR B A
AIVERE -

8) BIM application encounters difficulties

B ERA (BIN) [E/FREREE

The use of Building Information Modelling (BIM) has been limited primarily to
visualisation purposes, but not yet widely for project management, particularly from
the perspective of whole project life-cycle. The responsibilities for BIM investment and
implementation for the organisations involved in a project’s life-cycle are not clearly
allocated. There is a lack of comprehensive incentive mechanism for promoting BIM
application. Construction engineering and management professionals lack BIM
competence. Small and medium-sized contractors (SMCs) have financial constraints on
adopting BIM, and there is therefore a low level of BIM application. The BIM system is
less user friendly within certain contexts, in particular site construction.

AT > BIM EZERAN IR EAT - EAEHEEHEE I ES S RS2 T8 -
THEFRRETAREE A aEER > BIM WA SEHESNIER - 2805
H 4= dn B HANY S 75 E BIM & FIER] 31457 TR HHHE o BUR ST i A e 2
BIM [ R 47 & B - it TR RIS B B3 A\ B = FE R A P BIM AVAE
r/NEE RS (SMC) 7EERF BIM Fiffi HREE SR » BIM ERZE RS « BIM
ZEFAEREE Y > CHEHEEIR S TR E R E -

9) Declining labour productivity partly due to skilled labour shortage, ageing
workforce and an industry image that is less attractive to young people

AL LIGHR S JERIL ~ (TRPERE FFRZRE 758K T A LE
EF T

The human resource problems in the construction industry are not only reflected by a
skilled labour shortage and ageing workforce, but are also indicated by the shortage of
on-site technical supervisory staff. Young people in Hong Kong are reluctant to join the
construction industry; majors in construction engineering and management attract
comparatively less students than do other majors. Even fewer young people are willing
to pursue careers as technicians, site supervisory staff, and in particular skilled workers.
While it has been well known to the industry that productivity decline is partly due to
labour shortage and an ageing labour force, there still lacks a clear understanding of the
full scope of labour shortage.

AT ATTEIRRE - AMERIR ARS8t (E )7 - i H
R RSO N BRVEHR - BEFFRABIERNERA S - B3R TEM
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10) Value engineering has not been fully promoted to the whole construction
industry

(B TEZ MR 2TTREE

It is noted that a value management study was conducted for major PWP projects with
an estimated cost exceeding $200M (ETWB TC(W) No. 35/2002). However, value
engineering (VE) is little applied in the Hong Kong construction industry, in particular
in the private sector.

BEEIEASAEEERERTEZHERE - FFlEEHE T EAARE -

11) Collaborative procurement approaches are difficult to beapplied

TR T L T

Collaborative procurement models have not been used to a large degree in Hong Kong.
There is room for improvement in the competence of applying collaborative
procurement models. Conventional contract clauses are often added into New
Engineering Contracts (NEC) for project delivery. As a result, the collaborative spirit
of an NEC contract is partially lost in practice.

7 [E PRI P A B A R G R 1 RIS 1 7 S AU HE R IE F - S ST T fh ) RIS (Y
RESIAFHES - BRI GRERREE SORIERNT TR &4 (NEC) o ABENEC &
QP R SRR Ay e o 34

12) Underground utilities are not effectively and efficiently managed

Wy FAHER SRR

It takes a long time and much manpower to search and collect information about
underground utilities. The procedures associated with the search are also complicated.
The present structures housing underground utilities in the old urban areas need to be
upgraded so as to make maintenance more efficient.

A A AR AR HER (55 A R AEREE R Ty AR R ERFEATT -
ARESIRAEER MRS REETR - (EmiE s dEEReR -



A Comprehensive Productivity Appraisal of the Hong Kong Construction Industry
TSR AR A R

5 ACTION PLAN AND ITS UNDERPINNING
STRATEGIES AND MEASURES FOR ENHANCING
CONSTRUCTION PRODUCTIVITY

ISR L E TR T B B R ORBS B

An action plan has been developed for leveraging the drivers for, and addressing the
constraints on, the enhancement of construction productivity in Hong Kong. The
action plan is composed of 12 major strategies specifically addressing the 12 major
constraints. The major strategies are grouped into four themes which represent the
important aspects concerning productivity enhancement of the industry. The four
themes are plan construction strategically; encourage innovation in construction;
develop a sustainable workforce; and enhance project administration and
management.

Each major strategy is underpinned by a set of operational strategies and their underlying
specific measures for implementation. In total, the 12 major strategies are supported by
37 operational strategies and 77 specific measures for implementation. These strategies
and measures were identified through two rounds of interviews in Hong Kong, three
project case studies as well as the five FGMs, and verified by the findings of the two
questionnaire surveys distributed at the two International Consultation Forums.
Furthermore, the strategies and measures adopted by the Singapore and UK construction
industries for enhancing productivity were revealed by the overseas interviews and the
presentations of the guest speakers of the consultation forums. These overseas practices
and experience were also used to reflect the strategies and measures included in the action
plan. The 12 major strategies, in descending order of importance within each theme, are
outlined below:

FEWTFEAESRAVERE | SEEhBR e T —IRITERETE] > SE T S e E T
TESHHVHEBIN R - [FIRF SRR R - B2 TBhEt BB+ IH RS OHE - or A8t
B EHEHLINER - EEFISIE AR ARG A SR U EE
RETECPUSH - S DU E R SR RS AR E] > SIS AT o R A R SR
{f Refmssrd HEE - BE ERSRIRHVETT - BV B — 25 B F I RS A B AG S
S -+ I F SRS AT S T = IR RIS A T A SR -
LIRS A TAYR G ~ =(85H HZEBISE » DU LR NEDTSS SRR
FEAEIR » FlE SRS S BRI HE TR B T BB AR - WY EIPRES S s A T
MG > XA PTIR A SRS IR EAET T 1 Bt - M/ Nia R B PR s stam g
AVEEE - FR0UE T HTIIBORI S E R ORGSR AR T FTRR AL SRS R B R A
BE{E S - B LIS MY BRI ERI AL BTN Rt T Bt 8] RES A e E 21 7 2% -
UM 2 IR VUTHEE 32 R E oy - IS By - 2851+ IH ol - (&
TET - I HEEREEIRFRAIL -
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Theme 1: Plan construction strategically

FE—  BEERISAE

1) Plan construction productivity enhancement strategically

BT EET eI RIS e

This major strategy aims to provide a strategic framework for productivity
enhancement in the Hong Kong construction industry. The framework covers the
important areas such as to establish the Government’s leadership role in enhancing the
productivity of the industry, incentivise productivity improvement practices, build up
knowledge sharing mechanisms, create productivity measurement system, and review
productivity in different sectors.

A% R 5 AE Ry B ARG SR AL T BRT R L ORESAE AR - HABHE IR i BUT (L (e
eGSR AR A AR T T T RV RREE A R R M AR A IR T I TSR R 34_1‘24‘9
BB KT AR - BHES R IE SR A A T E 2 - M SR N BTSRRI TRY
i

2) Stabilise the supply of public infrastructure projects

B eERERRHTEE

This major strategy aims to stabilise the supply of public infrastructure projects
primarily through more detailed and transparent infrastructure development planning
and rationalisation of the funding approval process with LegCo. There is room for
enhancement in communicating the information about the developed long-term plans
for infrastructure construction projects with industry stakeholders, in particular
construction contractors and consultants so as to facilitate and support long-term
strategic planning of construction organisations. It is also fairly important to further
expand the partial privatisation of infrastructure development in Hong Kong.

E%F:B%EE%L‘ BRI R S E] > DU UET A G A ETHH

TRHIRE AR - %@Ufﬂtﬁ%ﬁm@ SOH H AR ER HEY - FrEEBUR A B R A
%E&ﬁm?@% S H M SRR R IR - SRS A B G SR R R A S RS -
HUE R AR 2 = HET ﬁ%’LXTWJHJJ%E'?ZH%%%EEEH%B%%E% EALE [
IR E IR T B A S S T AR B SR

3) Increase the flexibility of grouping projects in urban redevelopment

DI T R T I

This major strategy denotes that the Urban Renewal Authority (URA) might consider
grouping projects and combining sites to provide more flexibility for redevelopment, as
well as negotiating with local private parties to get more land. This is a fairly important
strategy whilst its implementation requires relative longer time to plan and demands
more complex coordination, and need to be implemented with caution.

11
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Theme 2: Encourage innovation in construction

FE : RETEEAR

4) Increase the application of new construction technologies in construction
processes

IR E RN IE

This major strategy is essential for sustaining the long-term development of the
industry. It aims to increase the industry’s capability of leveraging the advantages of
new construction technologies for improving productivity. The Government agencies
should provide incentives for new technology adoption to construction enterprises.
Public and private sector clients should drive the development of mobile technologies
and robotics technologies. The new technologies should be developed to suit
construction practices within the Hong Kong context.

a2 ol 5 AE SR B S SRR B RSOt i 2L B I VRE T B IS SR &3
HEERHEE - AN HEEME IR RIS E] - B BUFS e 308
P > SOEDER IS (SR PR TRl © 2 A0RLETH H VSR L HES [ieghiE
VRSO A\ AENE L HAVRE - [FH > HrRHsaR s il BB S i & A 78 At
i TERERVE IR -

5) Encourage design innovation and improve design quality

BRLET BT ~ fEmakaER

This major strategy aims to improve design quality via rationalising design services
procurement, and encouraging design innovation through more comprehensive
incentive system. Public and private sector clients should review and revise fee-bidding
mechanisms for consultancy tenders to improve design quality. Profit and loss-sharing
models could be considered to encourage better quality design. The government
agencies should review the present GFA concession’s impact on design quality; modify
the present incentive mechanisms to shift the paradigm from being GFA-driven to
design quality-driven, driving a step change to design quality in the industry. The
government agencies also need to formulate incentives to further encourage
standardisation in Hong Kong thereby paving a solid foundation for further
applications of construction automation, robotics and modular integrated construction
(MiC). It is also necessary to promote pre-construction archaeological survey in the
industry.

sz ol 5 B RO SGT PRI R e S aka THE & MRS BT S R &R & R
BEISGT AT - S ENIRLVETH H 38 2 BB R T oRIs Ty U TRr il BoE H
AILASEGETEE o X AP DUe NIRRT E RS - ] LI @R
W& SRR BlERGT TR E B S HIRET T % - BURFAREEDF 2R
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6) Enable innovation in whole project life-cycle

1EAER BT L2 H 4 BRI I5E

This major strategy aims to promote innovation from the early stage of project
life-cycle on in a strategic perspective. The strategy seeks to review and rationalise
submission responsibilities of project stakeholders. It is imperative to identify which
stakeholder organisation/s at which stage of project life-cycle should be responsible for
which type of submission. The objective of the rationalisation is to complete the
submissions and approvals as many as possible in the early stage of project life-cycle
and to reduce the pressure on project schedule and potential delays during the
construction phase. It is also important to establish the key roles of both public and
private sector clients in driving innovation through the project life-cycle. The
government departments need to increase the flexibility of approving construction
programme, accelerate the approval processes, and develop comprehensive innovation
incentive schemes that integrate both monetary and non-monetary approaches. The
URA can use major urban redevelopment project(s) to pilot the regulatory and
administration requirements and incentives which encourage prefabrication,
standardised design, BIM and sustainable construction. The experience and lessons
learned from pilot project(s) should be used to develop similar mechanisms which can
be applied to the whole construction industry. It is also necessary to study the feasibility
of third-party approval.

TETRES A 8% > 5% RS 5 R R AR AR B AL dn RN O EL - % el
BITH H 2 5 PSRRI R TS - (e R B InEH - #EERK
st HATAMEIH H 281577 8 H A an EIRERS B - AR 2RATTHIEAS
R > ERHE - (BALATHT S 2ARTIEEALAY HAVIERY - 3 v RE1E7H H S 0
FRHAIRT > WAL AT E 7 D S5 T T HARYER I RIHEAE - HARE B FIFAE
EAEIE H A S [EAES S o Y B A IR 2 - BUR P A (E R
e (BRI TEC R e B - (MmNt E AT e A AR ; iy L%
BB B SE A B E AV aH s E S - R ERE AT
aE E B S e TH H _E B BRAE TRBI R AR - AT BURE ~ AR > DA
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7) Increase precast and prefabrication and explore modular integrated
construction (MiC)

DI FRRE LNV » SRR SRR LS

This major strategy aims to increase precast and prefabrication in Hong Kong. It is
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imperative to review prefabrication manufacturing and construction practices in Hong
Kong in order to comprehend the position of the local prefabrication supply chain and
formulate effective measures to promote prefabrication. In addition, the Government
should review the existing codes and standards used by the government departments to
see if any revision should be made in order to encourage prefabrication. It is fairly
important to use both monetary and non-monetary measures (e.g., programme
concession) to encourage prefabrication and precast application, and integrate the
measures with buildability incentives. Local prefabrication production should be
further supported. Land could be provided to build more prefabrication yards so as to
form an integrated prefabrication supply chain. The competence of construction
engineering and management professionals should be further developed to manage the
construction operations involving precast components and prefabrications. Advanced
prefabrication technologies such as MiC should be explored and supported.

a2 oty 5 oS A S T SRR Ay AL FE A ] - 3R TR (A AR EE A 5%
TEHEFTIREAIETAL - BB AR TR A LB Sy 2 i T % B — D HIE (e
HETHBLMR AR EERITE P HUFE HE (RS 0 22 - [RIHRF AT 0 P Tt FE AR B AR AR A T A 7
7 > DAERAHESA BAIEAE - SYBhTRBU Ay A FERIER] - [FI - fESE S B PERITR
ARSI (e B 5T EHERE ) A MBI Ak B PE SRy AR AR - I HReA
SRS UB B AT S B AT IR AR & - IR A B TR A A SRy > R
L S HITRBIG R At it - PR A BN Se B TR AR AE (LM - Sl
TrREHASETEHEHE T EHHEEFAE LE R IR E R - s/
(MiC) FJeEFHEIT L ERL 15 EE — D ABHSE FIE A -

8) Promote BIM applications
TEBE/EH BIN

This major strategy promotes BIM applications in whole project life-cycle, develops
incentive mechanisms to encourage BIM application, reinforces BIM education and
training, and standardises BIM technologies within the Hong Kong context. Both
public and private sector clients should drive BIM application, in particular at the early
stage of project planning and design, and promote to use BIM as a common project
management platform throughout the whole project life-cycle. The Government can
combine BIM application incentive with those for design innovation and sustainable
construction, e.g., precast application and ‘3S’ concept (i.e. Standardisation,
Simplification and Single integrated element); and provide financial incentives for
SMEs to use BIM. BIM training should be incorporated into the syllabus of the tertiary
and vocational institutions. The institutions should provide BIM training to
construction engineering and management professionals. The CIC and other
institutions should incorporate BIM training into skilled workers training programmes,
and provide on-job training for using BIM tools. The industry should standardise BIM
services and practices.

2 RIS (EEE ] BIM MEfTRAGTH H A e BEVE R BIDBEIES] - s@i¥t BIM
HIFERT ;> 5&{b BIM #EEAIESS ¢ 27T BIM FiidiEe b - AEBTIEERRE - &
EIRVETHH R T HES [9H BIM AYER] - U H3E 2 BIM /£2H H AR &0 ss TR HARES
G - B B A BIM S8 plH H AR an HHHVE R & - BUNEIFTEE %
ErEH] - PR &EE B ISR BIM AVFER > HEEERSET AR A A R M Y
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Theme 3: Develop a sustainable workforce

FE= B ERER A

9) Develop a sustainable construction workforce

IRAGEIESRA TR IR R A 1

This major strategy provides a holistic set of measures for developing a sustainable
workforce. It encompasses necessary training measures for professionals, technicians
and skilled workers; projection of new images for the industry through promoting new
construction technologies and mega projects to society; improvement of site working
conditions; and demographic survey on construction workers to identify the scope of
labour shortage. The study findings also highlight that to certain degree, labour
importation could reduce the pressure of labour shortage in the short or medium-term.
Whilst the complex political background associated with labour importation indicates
that the Supplementary Labour Scheme (SLS) should be reviewed, and labour
importation flexibility should be increased with caution based on further study and
thorough consultation with industry stakeholders.

A OREE T SR R Al S SR AR R K = RO E R - SRS R
ANt~ BEERIRE flo T ARSI A e 1 b B A AR SR R R i T  H 2
RIS SRRV B SR TS B TR AN i T A BT E
DIRHHESS BB « i 7eaa RN - 5 [ ASNS7 g ch R 55 3 D Bbhe
—ERY) - 28 AEIIINES A ZBUEE SR8/ NSNS  ABITE VRNV
FEHRE EVEEE - AR A e 5s Tats] (SLS) HEfTEFHS - d¥ H AT
ZENITGHETIN - FEIRF ORGSR TEARI M5 - 404k - MEReHYE RATE
ate o ELAGTEHER Y HI 2 e DAL 2Bt T AF ROt -

Theme 4: Enhance project administration and management

EREM - et HEE

10) Enhance value engineering

EEEE TEEHE

This major strategy aims to apply the successful experience of VE gained from public
sector projects to private sector ones, and to embed VE principles in relevant
government schemes to a greater extent. CIC is recommended to promote value
engineering and lean construction in private sector projects.
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11) Improve underground utilities management

TR F IR KT

This major strategy aims to improve underground utility management in Hong Kong
via developing a digital utility information management system and constructing
Common Utility Enclosures (CUES) to achieve systematic utility management. The
Government and CIC should study the issues and opportunities of CUEs in both
built-up and new development areas.

2SR B T T ASER L A - TR A SRR & B
BT AR S -

12) Encourage collaborative procurement

15 R A 1ot T R R

This major strategy promotes the adoption of collaborative procurement approaches, in
particular NEC3 contracts, and improves the performance of Design and Build (D&B)
projects. The public sector clients should consult on potential tenderers on the preferred
form of contract at early project stages. The Government should continue to use
administrative requirements to facilitate the wider use of NEC form in public works
projects, and CIC will promote the adoption of NEC form in private sector projects.
The Government should also discourage adding conventional clauses into NEC3
contracts so as to keep the collaborative spirit of NEC3 contracts. The government
agencies need to review the submission procedures for D&B contracts to reduce the
pending time for contractors for approval. Public and private sector clients should
develop guidelines for compensating contractors’ bidding cost in D&B projects to
attract best possible design and construction plan. Consultants, contractors and
suppliers should reinforce cost control system in D&B projects. Construction
organisations including clients, consultants and contractors should provide training for
construction engineering and management professionals on the collaborative
procurement models.

% SRS B E g IR JUHIE NEC3 B4UEAEIVIER - [EIRF B iGEG
MM (D&B) IHHEVER - NENMEHHE KDL > EE BRI S
AT RIERSS - DAEE Bl 5 10 H B A G &I 2 - BUFERPIEdes sk
FfTEGE S8 NEC S8 E A ENIMETE H T HYRER > Rl A Bk S Tie &
LI FRFINIANEC &4 > fE M R NEC E4YFTEERY A TERE 1 o BURELF T2
D&B E&IERHIZIEMFEAE P E TR - FER ) KRR S BRI -
NENRVETEHZE EES ¥ D&B IHH AR - HIE A R i AR B i R A R
Al DA 5 [ AR T R L5 2 - B A E] - KR A B e R (b D&B I
HHIRATZERI R &R - BFESEE ~ B A SRR RN HV R IS SR, - 28
R TR E HHIE N ST I PRI Ay -
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6 OVERALL CONCLUSIONS AND WAY FORWARD
SEmAlEE

In recent years, the government policies on infrastructure development have
supported the heavy investment in infrastructure construction, thereby sustaining the
growth of construction output in Hong Kong. Transparent policies for the construction
industry, flexibility in labour and capital markets, and active labour training are
considered by the industry stakeholders to be the key drivers for sustaining
construction productivity.

AT > B R BUN AR R S BRSO T A S BRI & - 1M AREF T
ARG SR HVFFE BT - SRR & EHAVEESEBUR » BIEHYS T
BRI ~ DLRAAIRA Y55 TEEIE PRir a2 iE st A T /K Y B HE BN N K -

However the increase of construction output has not been matched by the desired
productivity growth. The industry is labour intensive, whilst facing severe challenges
of skilled labour shortage and ageing workforce. The investment into new technology
development is insufficient. The present labour quality and technologies applied are
inadequate to sustain productivity growth. Meanwhile, despite good practices and
useful initiatives particularly in the public sector, the industry in general has been
addressing productivity enhancement through an ad hoc approach without thorough
strategic planning. The information about infrastructure development is less
effectively shared and communicated with industry stakeholders. This causes
difficulties for construction firms in formulating their own strategic plans. In the
meantime, declining design quality is also a major constraint on productivity
enhancement.

B - BiERAE AN EER BT - @GR s B S - WmiEs
TR 55 8 I e { LAY B EEHRER > IR KBRS IRy A - HRTHIZ5Eh 7]
B Z AR IE R /KA & PSR AR JJHIIG & - [EI0 - B E e — E PR T o0
HAEY T AR B AR E B A2 A T A RES AR & - AR A S RIS BN AR T it
BRI IE - (UGG HE T 0 = - HHILHTE G (IR B B SRES AR S AR & -
EALL[EIRY - SETEE ME SRS R A A IRV HED 1S R R -

Although the industry is facing a range of challenges in further productivity
enhancement as reflected in the 12 major constraints identified by the study, the
stakeholders have reached a strong consensus on accelerating the modernisation
process of the construction industry. In fact the industry is experiencing a paradigm
shift from a conventional fragmented project delivery to supply chain integration
powered by new technology development. Building upon the findings of the study, the
Consultant proposes an action plan for enhancing productivity in the Hong Kong
construction industry. The strategies and measures of the action plan are designed to
keep the momentum going of integrating design, construction and manufacturing, and
to fully leverage the advantages of new construction technologies.

BgEsE T HRT T AR A ST A L RIKI N R - fE i S R A 5 H AT IR —
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From a strategic perspective, the industry particularly the private sector needs to plan
construction productivity enhancement strategically and set up productivity evaluation
system. In the short-term four essential strategies should be implemented, namely,
applying new construction technologies in construction processes, developing a
sustainable construction workforce, stabilising the supply of infrastructure projects,
and encouraging design innovation and improving design quality. In addition, the
strategies of promoting innovation through whole project life-cycle, encouraging BIM
application, adopting standardised design, and increasing precast and prefabrication
are interrelated and interdependent for the productivity enhancement of whole project
life-cycle. The encouragement of collaborative procurement seeks to provide
conducive project governance structures to facilitate the integration of design and
construction and enable the adoption of new construction technologies, in particular
BIM, robotics and MiC. Moreover, the action plan also includes strategies which
address specific issues of urban redevelopment within the local context, e.g.,
improving the management of underground utilities. Finally, the Consultant suggests
that the relevant strategies and measures should be applied to major urban
development projects as soon as possible, which would be conducive to
demonstrating the ground breaking development of the modern construction industry.
Meanwhile, the Consultant recommends that, in the future, it is necessary for the
relevant government departments and the CIC to undertake focused appraisals on
construction workforce structures, prefabrication supply chain and new technology
applications. The appraisals are needed to facilitate in-depth understanding on these
matters, and support further refining of the relevant strategies and measures.
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