
THE  built  environment  in-

dustry faces a number of chal-

lenges both at the owner-oper-

ator, as well at the engineering and 

construction  level,  says  Dr  Uwe  

Krueger, Head, Industrials, Business 

Services, Energy & Resources at Singa-

pore state investor Temasek Hold-

ings.

“The industry will benefit from 

quicker adoption of digital technolo-

gies and innovation. There has been 

little systematic progress on pro-

ductivity over decades. Performance 

can be significantly improved by ad-

opting a more holistic view across the 

entire value chain, from project finan-

cing, planning as well as to actual exe-

cution,” says Dr Krueger.

The world will be facing a US$15 

trillion deficit in infrastructure invest-

ment by 2040. The affordable hous-

ing gap now stands at US$650 billion 

a year; a problem that will only grow 

as urban populations expand.

“Therefore, there is a pressing 

need for the built environment in-

dustry to embrace technology, and 

for public and private sector stake-

holders to collaborate. The industry 

faces a number of challenges includ-

ing quality issues in execution, and 

time and budget overruns due to 

poor project management.

“The good news is, we’re already 

seeing several positive changes. For 

example in the area of financing, the 

World Economic Forum is leading 

inter-governmental efforts to advoc-

ate a shift towards blended finance.” 

Importantly, on project planning 

and execution, there is an unpreced-

ented emergence of promising con-

struction-tech start-ups with innovat-

ive business models and technology 

applications. “These are promising 

signs that industry is finally restart-

ing its innovation engine,” says Dr 

Krueger.

Looking ahead, he says there are 

four changes that he sees as essential 

for the industry:

■  A more sustainable project finan-

cing and contracting regime.

■  Use of technology and smart mater-

ials to reduce the industry’s carbon 

footprint.

■ Digitalisation and adoption of new 

technologies to improve industry per-

formance and productivity.

■  Better compliance with labour and 

workplace safety laws and standards.

He says that the built environment 

industry has the fantastic privilege to 

plan, design and built the environ-

ment where people will live and work 

in the 21st century and beyond.

A holistic approach is needed for 

the urban development of the future 

where energy, water, waste and the so-

cial and cultural aspects are all con-

sidered in a responsible way. 

“The built environment encom-

passes everything from residential 

and commercial buildings to parks 

and community spaces, public utilit-

ies and transportation systems, and 

even how these elements interact 

with each other. Therefore it involves 

a wide range of stakeholders – archi-

tects, designers, city planners, engin-

eering and construction players, poli-

cymakers and of course users of the 

spaces.”

Responsible urban planning re-

quires a comprehensive and creative 

approach where all stakeholders are 

adequately incentivised to work to-

wards a common vision – to create 

sustainable and smart living environ-

ment in a financially viable way, he 

adds.

He says digitalisation can help in 

the  built  environment  industry’s  

transformation  as  it  has  already  

reaped enormous benefits for various 

industrial sectors, most notably for 

advanced manufacturing.  Industry 

4.0 applied to the construction in-

dustry can aid a similar industry 

transformation  by  plugging  pro-

ductivity and performance gaps, and 

tackling environmental challenges.

“Simple improvements such as 

process digitalisation across design, 

scheduling,  material  management,  

crew tracking can go a long way in en-

suring transparency, timely risk as-

sessment and quality control. This 

will ultimately lead to better and 

more reliable project outcomes with 

significant cost savings.”

Use of modern survey technology 

such as LIDAR (Light Detection and 

Ranging)  maps,  GPS  and drones,  

which are all more accessible today, 

can help avoid surprises and bring 

down project costs substantially.

At the same time, innovative con-

struction approaches, such as 3-D 

printing and preassembled modules, 

can lower costs and speed up con-

struction while improving quality 

and safety.

He says that on its part, Temasek 

is helping the local built environment 

industry to transform itself and take 

advantage of the new opportunities 

that are opening up as its portfolio in-

cludes several companies that play an 

important role in Singapore’s overall 

built environment. These companies 

lend their knowledge and expertise to 

the broader Temasek ecosystem.

For instance, in the field of engin-

eering consultation, there is Surbana 

Jurong, which is a leading engineer-

ing consulting firm in Asia. In real es-

tate there are CapitaLand, which is 

one of the largest real estate groups in 

Asia, and Mapletree, a real estate de-

velopment, investment and manage-

ment  company  headquartered  in  

Singapore.

In the area of transportation there 

is SMRT, which is a multi-modal pub-

lic transport operator in Singapore. In 

engineering and technology, there is 

ST Engineering, which is a global tech-

nology,  defence  and  engineering  

group.

“The breadth of our expertise adds 

strategic value to companies looking 

to tap on early stage innovation and 

tech. We recognise that such invest-

ments often require longer gestation 

periods, and our patient capital al-

lows us to take long term positions 

where required,” says Dr Krueger.

“Our global presence and network 

helps us connect our portfolio com-

panies  to  potential  partners  and 

growth opportunities.

“Finally, from our vantage point, 

we actively seek opportunities to cre-

ate synergies between our portfolio 

companies, or facilitate engagement 

with external stakeholders like gov-

ernment bodies.”

A recent example would be the 

combination of CapitaLand and As-

cendas-Singbridge to create one of 

the top 10 real estate investment man-

agers globally.

SINGAPORE’S facilities manage-

ment (FM) services sector is 

gearing up for change to keep 

pace with the rapid advancements tak-

ing place in the local built environ-

ment  industry,  says  its  business  

leader, Mr Tony Khoo, President, Inter-

national Facilities Management Asso-

ciation (IFMA) Singapore Chapter.

“This period provides the IFMA-SC 

with a golden opportunity to trans-

form itself and the industry. In the 

past, we only accepted individual 

members but with our recent reconsti-

tution, we are now taking in corporate 

members. With companies joining us, 

we are in a better position to unite the 

fragmented FM industry,” says Mr 

Khoo.

“We are coming together to set in-

dustry standards, working with the 

government agencies to embrace new 

technologies and going for life-long 

learning. We want to raise the capabil-

ities of our industry and professional-

ism of our people.”

FM providers have started imple-

menting a centralised operations com-

mand centre under which all FM func-

tions are integrated and centrally co-

ordinated. In the past, security opera-

tions dealt only with security matters, 

the lift people dealt with only lift mat-

ters and the air-conditioning people 

only looked after aircon matters and 

so on.

“But today, these functions can be 

integrated through technologies so 

the FM people have an overview of 

what is happening in the building. 

The FM people will then act holistic-

ally to address the issue. 

This removes silos between vari-

ous functions, improves communica-

tions and more importantly saves 

costs and likely manpower and re-

duces response time too.

“Among other innovations in our 

business is using drones to carry out 

building inspections. This eliminates 

safety problems and improves pro-

ductivity.” 

He says there are four key areas 

that have been identified for the FM 

sector’s  transformation.  They  are  

design for maintainability, procure-

ment, smart FM and manpower devel-

opment.

“In a nutshell, design for maintain-

ability is about designing a building 

with the life cycle costs concept in 

mind. Procurement is about looking 

at outcomes or performance instead 

of just counting heads or people. 

Smart FM is about integrating techno-

logies,  people  and  processes  to  

achieve optimum performance out-

come. And manpower development 

is about skill upgrading of the people 

so as we are ready to deal with the 

transformation.”

Just like the industry transforma-

tion map or ITM for the built environ-

ment industry, there is an ITM for fa-

cility management too. A high level 

committee, called the FM Implementa-

tion Committee or FMIC, consisting of 

government agencies, industry play-

ers, unions and relevant associations 

had been put together in 2018 to over-

see the transformation. Much effort 

has been put in and good progress 

has been made, says Mr Khoo.

He is of the view that the entire 

value chain in the built environment 

industry needs to transform together 

to achieve the desired outcomes. As 

upstream works affect downstream 

operations, the entire value chain 

must work in tandem.

Digitalisation will help in the in-

dustry’s transformation as it will have 

significant impact on the industry in 

many ways as many parts of the built 

environment value chain are still very 

manual.

“By simply digitising the data,  

much productivity can be gained. Di-

gitalisation will also help to ease the 

manpower shortages in the industry. 

It will also help to attract young tal-

ents into the industry.”

He believes Singapore has a clear 

advantage in breaking new ground 

and moving ahead when it comes to 

urbanisation and digitalisation. Singa-

pore is adopting a whole-nation ap-

proach to address the urbanisation 

and digitalisation challenges.

A good example is the BIM or build-

ing information modelling. “About 10 

years ago when we embarked on the 

BIM journey, we had to go overseas to 

learn from others. Today, many of the 

advanced economies are coming to 

Singapore to learn from us. I am very 

confident that our built environment 

industry will do well and be a model 

for many countries to emulate and 

learn from.”

Looking ahead, he says that pro-

ductivity gains need to be built into 

the whole process of the built environ-

ment industry’s transformation. “The 

current state of our industry is still 

very manual and paper-based. Pro-

ductivity can be easily and quickly 

gained by digitisation and automa-

tion.

“In our FM technology roadmap, 

we will be immediately embarking on 

‘Going Digital’ where we will recom-

mend to our members and industry 

players several technologies that can 

be readily adopted and are afford-

able.”

For the BE value chain, the use of 

BIM from design to operations, reaps 

significant productivity gains as phys-

ical wastage during construction are 

greatly eliminated. Information flow 

ensures data accuracy and integrity 

as well as dissemination to the right 

party at the right time, he adds.

T
HE built environment in-

dustry needs to focus on 

three key things as it  

transforms itself to meet 

new needs and new chal-

lenges. It has to build efficiently, 

build smart and build green, says Dr 

Ho Nyok Yong, President, Singapore 

Green Building Council (SGBC) and 

Chief Operating Officer of Samwoh 

Corporation Pte Ltd. 

Samwoh’s constant drive to re-

search on sustainable building materi-

als such as asphalt, ready mixed con-

crete and precast concrete compon-

ents, and innovate new solutions for 

green technologies and products, en-

ables it to be a market leader in this 

area. 

A past president of the Singapore 

Contractors Association Ltd (SCAL), 

Dr Ho says the built environment in-

dustry is taking the necessary steps 

and actions to relieve the pressure on 

urban spaces and facilities.

“In Singapore, our public utilities, 

facilities and other major infrastruc-

tures are increasingly being built un-

derground to create space on the sur-

face. Demolishing older and shorter 

buildings for taller ones and explora-

tion of underground spaces generate 

construction demolition waste and 

earth that traditionally would be dis-

carded in land fill.

“In the past 10 years, however, 

many of these ‘by-products’ in Singa-

pore have been reused in the con-

struction industry as a result of the 

joint research by our government and 

private companies like Samwoh. Our 

R&D efforts have successfully demon-

strated that many by-products can be 

recycled and reused and thereby al-

most eliminating the landfill required 

for construction activities.

“This is where Samwoh is doing its 

part as it has over 40 years of experi-

ence in carrying out civil and infra-

structure works, constructing roads, 

seaports and airports. We are continu-

ally exploring ways to build smarter 

using sustainable ways through digit-

alisation of our operations and using 

recycled and greener materials.”

With the increasing demands be-

ing placed on the built environment 

industry, it needs to constantly adapt 

to meet the new challenges that it is fa-

cing. Its transformation has focused 

on three key aspects: Built Efficient, 

Built Smart and Built Green.

He says Built Efficient focuses on 

introducing  prefabricated,  prefin-

ished modules completed in an offs-

ite facility before being delivered and 

installed on-site. It improves pro-

ductivity, creates a better construc-

tion environment due to minimised 

dust and noise pollution, and im-

proves quality control and overall site 

safety as the fabricated modules are 

screened offsite before delivery.

Built Smart focuses on digital tech-

nologies such as Integrated Digital De-

livery (IDD) to integrate work pro-

cesses  and  connect  stakeholders  

working on the same project through-

out the construction and building life-

cycle.

It condenses Digital Design, Di-

gital Fabrication, Digital Construc-

tion, and Digital Asset Delivery and 

Management in a single platform. Im-

plementing IDD can also create a 

highly-skilled workforce trained in 

the use of the latest architecture, en-

gineering, construction, and opera-

tions technologies.

Built Green focuses on introducing 

sustainable options to the built envir-

onment industry. Innovative techno-

logies can help reduce heavy reliance 

on energy, water and non-replenish-

able materials through design effi-

ciency and use of sustainable materi-

als.

Looking  ahead,  he  says  that  

changes are required for the built en-

vironment industry to be up to speed. 

He emphasises four main areas: In-

novation, readiness to accept new 

and innovative technologies, reliance 

on manpower and safety.

“Focusing on innovation allows 

the industry to find ways to improve 

on the existing means of carrying out 

tasks in a more efficient, cost effect-

ive and safer manner. Breaking the 

mould to explore new technology re-

quires significant resources and time 

but the results far exceed the cost of 

investment. Therefore, I urge all to be 

receptive to innovations in the built 

environment industry,” he says.

“Manpower is finite. Detailed plan-

ning and efficient use of manpower 

will be the way forward for any in-

dustry. Train and upgrade your staff 

and workers, and prepare them for 

the smart technology. Otherwise, you 

will be left in the dust while everyone 

around you is blazing ahead with the 

help of smarter technology.

“Safety is and will always be an im-

portant area to focus on. While we 

trail blaze ahead, any setbacks in 

safety would only slow down our pro-

gress.”

He says conventionally, the built 

environment  industry  is  project-  

based with defined start and end 

points, and a separation between 

design and construction. The entire 

value chain is relatively fragmented 

whereby demand is seen as a series of 

competitively tendered prototypes es-

tablished on temporary coalitions.

Usually, project relationships are 

short-term, informal and ad hoc with 

great emphasis on individual projects 

rather than long-term working rela-

tionships. This temporal nature lacks 

continuity and makes innovation and 

improvement of process in the entire 

value chain challenging.

“All  stakeholders  in  the  value  

chain are important and integral in 

our industry, especially our small to 

medium subcontractors and suppli-

ers. However, the fragmented and 

temporal  nature  of  our  industry  

caused  these  smaller  companies  

down the value chain to be left out in 

the industry transformation journey.

“Changing this requires building 

of long-term relationships, through 

strong and lasting partnership. For ex-

ample, Samwoh has established a 

strong partnership with a pool of regu-

lar  subcontractors  and  suppliers,  

who are mainly SMEs, to work in tan-

dem with us.

“At the same time,  I  am also 

heartened to see that the government 

and associations are providing incred-

ible supports to our SMEs while en-

couraging them to embrace change. 

These ongoing efforts should be in-

tensified and involve more SMEs and 

also rope in the support of the larger 

players.”

Digitalisation can help in the in-

dustry’s transformation, he says.

“In recent years, BCA and other 

government agencies have put in tre-

mendous efforts to promote the use 

of digitalisation in the built environ-

ment industry. Several research pro-

jects have been initiated, aiming to 

use digitalisation to improve the built 

environment sector’s  productivity.  

Our new Samwoh Smart Hub (which is 

under construction and will be com-

pleted in end-2020), would be the 

first test bed in Singapore to intro-

duce up to 7-dimensional Building In-

formation Modelling (7D BIM).” 

7D BIM is the final stage of BIM im-

plementations that covers the facilit-

ies management of the building. It is a 

key technology to improve the pro-

ductivity and level  of  integration 

across the entire construction value 

chain.

Project  managers and building 

owners would be able to edit and re-

trieve data from the model at any 

point in time. They would be able to 

access information such as build-

ing/element conditions, technical spe-

cifications and reviews, maintenance 

schedules, equipment manuals, and 

warranty details.

AS RURAL populations through-

out the world continue to mi-

grate to urban environments, 

cities will undoubtedly face numer-

ous challenges to meet the needs of 

their growing urban populations in 

terms  of  housing,  infrastructure,  

transportation and utilities demand, 

says Tan Wey Pin, Managing Director, 

Lum Chang Building Contractors Pte 

Ltd (LCBC), which is the construction 

arm of the Lum Chang Group.

“New technologies, processes, and 

engineering solutions are constantly 

being created to address these chal-

lenges. In Singapore, we are faced 

with limited land resources so I see 

the need to maximise the use of our 

land by creating smart working and 

living spaces.

“The buildings that we build have 

to not only improve our urban envir-

onment, they must incorporate provi-

sions for fast changing facilities. To 

this end, I am glad that our govern-

ment has been rolling out plans to en-

able Singapore to become a SMART Na-

tion,” says Mr Tan.

The built environment defines the 

spaces in which people live, work or 

play and has significant impact on 

their health and well-being. It doesn’t 

just refer to built physical structures. 

“A well designed city provides com-

fortable living conditions with good 

utilities and sanitation systems, easy 

access to connected transportation 

networks and to community spaces 

for bonding and engagement. As a 

builder, we play an important role in 

this ecosystem by constructing build-

ings not only faster and better, but 

also safely. Faster, to meet the de-

mand and better, by improving the 

quality of workmanship.” 

The world is undergoing a digital 

revolution, so it has come to a point, 

even for the built environment in-

dustry, that it needs to transform to 

keep the business going. The process 

is definitely a challenging one. 

“At Lum Chang, we saw the need to 

digitise three years ago, so we took a 

bold step to implement a document 

and drawing management platform, 

which has now evolved to become the 

common data environment (CDE). It 

took some time for the team to fully 

embrace the idea, but now all our pro-

jects are on a CDE and we cannot do 

without it,” says Mr Tan.

Overall, although technology adop-

tion in the built environment in-

dustry is speeding up, it is still not 

fast and widespread enough, he says.

“I feel this is partly due to the fact 

that we often are too focused on meet-

ing the immediate demands of the 

large population shift. I therefore, 

think that a mindset shift is the key to 

successful transformation within the 

built environment industry. 

“Secondly, the lack of young tal-

ents in the built environment in-

dustry remains a stumbling block for 

creative new ideas. We are hoping the 

transformation will make the built en-

vironment industry more attractive 

to the younger generation.”

There is also the cost barrier that 

impedes adoption. As many down-

stream players are small companies, 

they do not have the monetary nor 

manpower resources to implement, 

much less innovate new technolo-

gies. 

Mr Tan feels that the built environ-

ment industry transformation is re-

quired through its whole value chain. 

Creating a sustainable well designed 

city cannot be done in isolation by 

any one organisation. It requires co-

ordinated and comprehensive efforts 

by multiple organisations, working in 

tandem with the government. 

“Likewise, the successful comple-

tion of a project is not possible 

without team effort, from developers 

to design consultants through to facil-

ities management. As builders, we’re 

right in the middle of the value chain, 

and it is not possible to execute any 

proposal without the upstream sup-

port from developers and consultants 

or downstream sub-contractors and 

suppliers. 

“For example, when we did the di-

gital fabrication for the entrance can-

opy at Northpoint City, we needed the 

design model from the consultant to 

develop the construction model be-

fore we could send it to the fabricator 

in China for computer numerical con-

trol fabrication.”

He says Singapore’s built environ-

ment industry is very fortunate to 

have a very supportive government. 

In November last year, BCA together 

with the Infocomm Media Develop-

ment Authority launched a S$4 mil-

lion call to develop digital platforms 

for the building sector to enable cross 

communication over the different 

stages of the construction project 

cycle. 

“Other public agencies such as the 

LTA and Jurong Town Corporation 

have also led the way by implement-

ing various digital technologies to 

streamline tasks and achieve greater 

coordination and efficiency through-

out the building value chain. For ex-

ample, as the main contractor for 

JTC’s Woodlands North Coast Project, 

we have adopted initiatives such as 

BIM (Building Information Modelling) 

for progress claim and precast track-

ing with QR code link to our 4D 

model.

“With assistance and support from 

the government, I do not see why 

Singapore’s  built  environment  in-

dustry cannot benefit from the trans-

formation and break new ground.”

Mr Tan says that one of the key 

thrusts of the Construction Industry 

Transformation Map is integrated di-

gital delivery (IDD), which is an innov-

ative initiative to align the built envir-

onment value chain. 

“Another notable initiative is BCA’s 

bold push for Design for Manufactur-

ing and Assembly (DfMA) for prefab-

ricated mechanical,  electrical  and 

plumbing (MEP) systems.

“Identified as a game changing 

technology under  the DfMA con-

tinuum, BCA has rolled out pro-

grammes such as Specialist Diploma 

in MEP Modularisation and a guide-

book to provide guidance on the 

know-how and best practices. 

“In response, we have sent several 

engineers to the course and received 

positive feedback. We have also adop-

ted Prefabricated Horizontal and Ver-

tical Riser in our current projects in-

cluding PSA’s corporate headquarters 

and Woodlands North Coast, and suc-

cessfully completed the installations 

at Tekka Place.”

Mr Tan says that everyone within 

the built environment value chain is 

important for the successful trans-

formation of the construction sector 

in Singapore.

“As a leading local contractor, I be-

lieve that on top of taking first steps 

in digitalisation, we should also en-

able our joint venture partners and 

sub-contractors to move in tandem.

“As most of our sub-contractors 

are SMEs, they may not have the re-

sources or the manpower to take in 

the rapid transformation as speedily 

as we do. To assist them, we conduct 

training and provide a support team 

to aid them in adapting to our digital 

process. This ensures that benefits 

are filtered down the value chain for 

the greater good of the industry.” 

THE global urbanisation chal-

lenge today is multi-dimen-

sional and planners have to 

deal with the concurrent triple chal-

lenges of an ageing population, fall-

ing birth rates and climate change, 

says Wong Teck Hong, Technical Dir-

ector at Meinhardt (Singapore) Pte 

Ltd, a leading engineering firm. He is 

recognised as a young leader in the 

built environment industry sector.

Mr Wong cites a McKinsey study 

which  reported  that  population  

growth has been the crucial driver of 

cities’ GDP growth, accounting for 58 

per cent of it in large cities between 

2000 and 2012. But as the world’s pop-

ulation ages and birth rates decline, 

this traditional source of growth for 

cities around the world will decline.

By 2030, one in four Singaporeans 

will be aged 65 years and above and 

he says the country will have to make 

provisions for the silver tsunami that 

will put a strain on healthcare and 

transportation as well as social safety 

networks.

“Concurrently, the effects of cli-

mate change looms large on the hori-

zon. Singapore’s Prime Minister Lee 

Hsien Loong recently highlighted the 

urgent need for us to future proof our 

city against the effects of climate 

change which will bring about rising 

sea levels and potentially highly dis-

ruptive effects on our city.

“Singapore is uniquely placed as 

our government agencies plan long 

term, sometimes with a 50- to100- 

year horizon. Meinhardt is happy that 

we are able to work with our govern-

ment agencies, providing innovative 

engineering solutions for projects 

such as the Deep Tunnel Sewerage 

System, our MRT network, as well as 

many of the tall buildings in the CBD 

such as Tanjong Pagar Centre, which 

is the tallest building in Singapore.” 

Asked what role the built environ-

ment industry can play in improving 

the living conditions for the large pop-

ulation shift to urban areas, he feels 

that the industry’s main role is to 

bring innovative solutions to the mar-

ket, working with city planners, and 

building and project owners.

“For example, in land scarce Singa-

pore, engineers and planners help to 

optimise land use by building higher. 

Meinhardt’s engineers have brought 

leading innovations to constructing 

tall buildings in Singapore for the last 

45 years, enabling us to do more with 

less land.

“We are also playing our part in sus-

tainability where we have brought En-

vironmentally  Sustainable  Designs 

(ESD) and solutions to over 40 build-

ings in Singapore including Gardens 

by the Bay, Assisi Hospice and Our 

Tampines Hub. Our solutions have 

helped Singapore reduce its carbon 

footprint with green, low energy and 

low  carbon  emission  building  

designs.”

With increasing demands being 

placed on the built environment in-

dustry, it needs to transform itself to 

meet the new challenges that it is fa-

cing. As city planning becomes more 

complex with the triple challenge, 

built environment industry players 

need to solve their clients’ problems 

with a multi-dimension approach.

They need to move away from just 

being suppliers of single solutions 

and consider how they can be part of 

an integrated system of solutions, 

working hand in hand with city plan-

ners and other solution providers, 

says Mr Wong.

This can be done through techno-

logy collaboration and converging ser-

vices with other industry players to 

build a seamless ecosystem of solu-

tions for the built environment. There 

needs to be evolving platform ser-

vices where shared resources can be 

utilised more efficiently and effect-

ively, across territorial jurisdictions. 

At the same time there needs to be ag-

gressive training initiatives to retrain 

and groom a new generation of built 

environment leaders.

The built environment industry 

consists  of  two  major  elements,  

design and constructability, says Mr 

Wong. Currently, design firms push 

out cutting edge solutions to address 

environmental metrics such as sus-

tainability,  low energy usage,  re-

duced carbon footprints. They are 

also at the helm of integrating smart 

systems in buildings and trunk infra-

structure to track and optimise en-

ergy usage.

Among  the  changes  that  are  

needed is greater interoperability of 

the software systems that are being 

used for digital transformation such 

as  Building  Management  Systems 

(BMS) and smart systems that control 

lighting, air-conditioning, and so on. 

He is of the view that higher grants 

are needed to spur upskilling for in-

dustry professionals so that they can 

bring more value. Increased place-

ments and industry partnerships are 

also needed to help bring the in-

dustry up to speed.

He says new standards should be 

evolved to address climate change 

and foster innovation in the engineer-

ing and construction industry. This 

should go with embracing innovative 

building techniques like precast and 

Design for Manufacturing and As-

sembly (DfMA) to enhance productiv-

ity. 

Digitalisation can help enhance 

productivity,  shorten  construction 

times and save money.

“We need to find the right balance 

to be able to achieve meaningful pro-

ductivity gains while not overly dis-

rupting the livelihoods of industry 

players, especially the SMEs. 

“The value proposition at the end 

of the day should be about finding 

ways to do things faster, cheaper and 

with less manpower so that the in-

dustry benefits as a whole.” 

D
UE to rapid urbanisa-

tion, the built environ-

ment industry is being 

stretched in many ways 

and this calls for bold 

changes in the way it functions. It 

needs to keep up with the bottom-up 

demands of urbanites: good quality 

and liveable buildings and spaces, 

safe  neighbourhoods,  affordable  

housing and efficient public services 

and facilities, says Mr Chia Ngiang 

Hong, president of the Real Estate De-

velopers’ Association of Singapore 

(Redas). 

As cities grow and evolve, these as-

pirations are getting more diverse 

and loftier, further adding to the chal-

lenges. At the same time, firms need 

to navigate the quagmire of regulat-

ory demands.

“These include building codes, sus-

tainability regulations, manpower re-

strictions, and tight deadlines. While 

they are essential for governments to 

coordinate  developments,  regula-

tions often vary between different jur-

isdictions, adding more red tape.

“Meanwhile, the industry itself is 

getting more competitive, as more 

construction companies from devel-

oping countries are expanding ag-

gressively and jostling for contracts,” 

says Mr Chia. 

In this climate of pervasive disrup-

tions, both internal and external,  

firms must ride the wave of change, 

lest they be overridden. Technology 

enables this as with integrated digital 

delivery (IDD), companies can now di-

gitalise and integrate various stages 

of building, including design, fabrica-

tion, construction and asset delivery 

and management.

“Coupled with advances in con-

struction methodology and techno-

logy, including prefabricated con-

struction and assembly, virtual real-

ity, drone technology, data analytics 

and predictive maintenance, the built 

environment industry is achieving un-

precedented levels of productivity.

“However, digital building design 

and technology adoption require in-

vestment and skilled manpower. In-

dustry stakeholders will also need to 

respond to the challenges through 

planning,  ingenuity,  investing  in  

R&D, and collaborating with value 

chain partners.” 

He says the construction industry 

is known for being the least product-

ive sector almost globally, as many 

companies have relied on cheap la-

bour and the industry has been lack-

ing in transformation.

“While  some big  players  have  

already tapped on disruptive techno-

logy to evolve their organisation, 

more has to be done to get the rest of 

the industry up to speed.

“The changes required can be 

broadly categorised into technology 

adoption, training and upskilling, and 

collaboration between industry stake-

holders and government. These are 

not mutually exclusive and concerted 

efforts are essential.” 

The sector needs to adopt high im-

pact productive technologies both in 

order to improve productivity, and to 

reduce reliance on manpower. The 

problem is the different priorities in 

different countries, with some choos-

ing to utilise their abundant labour 

force rather than adopt digital techno-

logies. 

The use of Building Information 

Modelling (BIM), Virtual Design and 

Construction (VDC), Integrated Di-

gital Delivery (IDD), Design for Manu-

facturing  and  Assembly  (DfMA),  

among others would allow compan-

ies to build virtually before building 

for real.

Such technology enables archi-

tects, engineers and contractors to 

work together seamlessly, and allows 

them to anticipate issues and fix prob-

lems before construction.

“In order for technology adoption 

to succeed, we need to develop the rel-

evant talent and upskill the workforce 

of the industry. The adoption of tech-

nology is capital intensive. The initial 

investment is large, and the upkeep 

may be difficult to manage during 

periods of sluggish economic growth.

“To address this risk, the entire 

value chain has to work hand in glove 

to provide necessary funding and to 

share technological expertise. Lastly, 

Government would also need to cata-

lyse this process with appropriate fin-

ancial and other incentives.

“There is urgency for Singapore to 

push our built environment industry 

ahead, especially for the firms that 

compete regionally or globally. For 

this to happen, the above four condi-

tions have to be met by a supportive 

network of industry players, govern-

ment agencies, research institutes 

and institutes of higher learning.”

He says digitalisation will help to 

integrate the whole work flow pro-

cess better. It will greatly improve col-

laboration as information can be 

shared with all the partners involved 

in the project real time through an in-

tegrated platform with ICT. Since the 

information  is  up-to-date,  it  can  

provide a “single source” at any one 

time, so that everyone is using the in-

formation correctly and simultan-

eously to do their work.

Since the design information is 

already digitalised, this information 

can also be used for the fabrication of 

precast work in an off-site location 

and later shipped to the site to be “as-

sembled”. 

At the downstream process, sub-

contractors or specialist contractors 

can make use of the same informa-

tion via drone, Virtual Reality/Aug-

mented Reality, defect management, 

to do the installation, inspection, and 

even sales and marketing, says Mr 

Chia. This will ensure that the “as de-

signed virtual model” and the actual 

construction is the same. 

Lastly, the same information can 

be used for better “smart facility man-

agement” so that preventive and even 

predictive maintenance is possible in 

the future to provide a better living 

and recreational lifestyle.

Turning to innovations done by 

Singapore’s  built  environment  in-

dustry in recent years, the Redas 

chief says that since 2010, with BCA 

encouraging the built environment in-

dustry to adopt BIM, the industry has 

been gradually moving from 2D draw-

ings to 3D modelling. The e-submis-

sion capabilities have speeded up the 

approval process. 

BCA  later  introduced  Virtual  

Design and Construction (VDC) in 

2015 which encouraged better collab-

oration among the value chain part-

ners. This innovative approach has 

opened up better clash detections, 

managing rework and reduction of 

waste.

“Last year, BCA introduced more 

advanced construction methods and 

technologies  like  DfMA and  IDD  

which will bring us closer to fulfilling 

our ITM transformation for the built 

environment industry.” 

Building smart, green and efficiently

Common data environment for all  Lum Chang projects 

Meinhardt provides innovative solutions for cities’ needs

Bold changes needed in 
industry: Redas chief

Temasek helping local industry’s transformation
Facilities management sector gearing up for change

Dr Ho Nyok Yong, who is also COO 
of Samwoh Corporation, says the 
company’s Smart Hub, which is 
under construction and will be 
completed in end-2020, would be 
the first test bed in Singapore to 
introduce up to 7-dimensional 
Building Information Modelling or 
7D BIM.

Mr Tan Wey Pin says Lum Chang 
saw the need to digitise three years 
ago, so it took a bold step to 
implement a document and 
drawing management platform, 
which has now evolved to become 
the common data environment.

Mr Wong Teck Hong says new 
standards should be evolved to 
address climate change and foster 
innovation in the industry.

Mr Chia Ngiang Hong says adopting 
digital building design and 
technology requires investment 
and skilled manpower as well as 
government assistance in the form 
of financial and other incentives.

Dr Uwe Krueger says Temasek’s 
portfolio includes several 
companies that play an important 
role in Singapore’s overall built 
environment. These companies 
lend their knowledge and expertise 
to the broader Temasek ecosystem.

Mr Tony Khoo says FM providers 
have started centralised operations 
under which all functions are 
integrated and coordinated.

TRANSFORMING THE WAY WE BUILD

Green  building council  chief  says  key is  to  build  smarter  using sustainable ways via  digitalisation  of  operations and using recycled,  greener  materials

Reliance on  cheap  labour  has resulted  in low 
productivity;  adopting  digital  technologies will  
transform industry’s  efficiency  and  effectiveness

TRANSFORMING THE WAY WE BUILD
International Built Environment Week International Built Environment Week
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