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ABSTRACT

Lean condruction isa new way to design and build capitd facilities. It advocates the
smultaneous congderation of product and process development using Smultaneous
engineering. This philasophy has challenged the belief that there is always a trade off
between cogt, time and qudity. This study examines the pre-requisites and barriers for the
possible implementation of lean congtruction in the loca indudtry. Interviews are done with
the managing directors and congtruction managers from selected Singapore | SO 9000
certified congruction firms. From the research findings, it is found that only certain features
of lean congtruction have been implemented locdly. The biggest barrier isthe culturd
resistance to change.
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INTRODUCTION

The chronic problems of congtruction are well known: low productivity, insufficient qudlity,
poor co-ordination, high costs etc. (Eaton, 1994). A number of solutions have been proposed
to address parts of these problems. However, these tend to be versions of procedures adopted
by the manufacturing sector and modified to suit the conditions of the construction industry
(Koskela, 19924). For example, Quality Assurance (QA) has been advocated as aremedy for
poor qudity (BSI, 1987). Further suggestionsincluded a computerised integration of design
and procurement as aremedy for low productivity (Betts, et d., 1994) and eectronic data
interchange for poor co-ordination (Dym & Levitt, 1991).

The Congtruction 21 (C21) report (1999) reviewed the state of the congtruction
industry and Singapore and criticised its performance. One of the reports recommendations
to improve the efficiency of the construction indudtry is for the industry to adopt lean
congruction (LC) as one of the emerging globd trends and recommends its implementation
to ensure the competitiveness and revance of the Singapore congtruction industry
Presently, Lean Production (LP), which stresses on the important theories and principles
related to production processes, is being developed and implemented in manufacturing
(Shingo, 1992; Schonberger, 1990; Plosd, 1991) to rectify the present situation.

Koskela (1993) reviewed the concepts, principles and methods of LP and andysed their
gpplicability in congtruction. He dso found that 6 to 10% of the total project costsin Sweden
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and the USA to be waste. Mdles (1994) found the ingruments of LPto bein exisgencein
congruction; however, it enforcesared change in attitude to utilise them in order to be lean.
Koskda, (1992b) criticised conventiona congtruction for being pre-occupied with
managing only tasks and flows are neglected. Thisis seen the main reason that congtruction
is characterised by a high share of non vaue-adding activities. One case study takenin USA
in 1998 shows remarkable benefits of implementing LC (Garnett, et d., 1998):
- Office congtruction times reduces by 25% within 18 months
Schematic design reduces from 11 weeks to 2 weeks
Turnover increases of 15-20% (Pecific Contracting)
Satisfied clients looking to place repeet orders
Reduction of project costs

THE CONCEPTS OF LEAN CONSTRUCTION

Lean Production (LP) was developed by Toyota production system in the 1950s led by
Engineer Ohno who was committed to diminating waste (Howell, 1999). The term "lean”
was coined by the research team working on internationa auto production to contrast it with
craft and mass forms of production (Womack, et d., 1991).

The core concept behind LP isto engble the flow of vaue creating work steps while
diminating non-value sepsi.e. waste by focusing on fast cycle times. When waste is
removed from the production process, cycle times drop until physicd limits are reached.
Vdue-adding activities are however, first improved through interna continuous
improvement and fine-tuning of existing machinery. Only after these improvement potentias
areredisad, mgor involvementsin new technology are considered. The primary god of LP
in Japanese isMuda, that is, to avoid waste of time, money, equipment etc (Shingo, 1992).
Lean congtruction (LC) accepts Ohno's production system design criteria as a standard of
perfection (Howell, 1999). Waste is defined by the performance criteria for the production
system. Failure to meet client’ s unique requirements is waste. The evidence of wastein
Ohno's terms is overwheming (Koskdla 1992a). Waste in congtruction and manufacturing
arises from the same activity-centred thinking. Howell (1999) argues that thereisaneed to
maintain pressure on every activity to ensure continuous improvement through the reduction
of cost and duration of each activity.

Lean theory, principles and techniques, taken together, provide the foundation for a
new form of project management. From roots in production management, L C has produced
ggnificant improvements particularly on complex, uncertain, and quick projects. LC isanew
way to design and build capita facilities. The objective of LC isto better meet client’s
demands and dramaticaly improves the Architectura/Engineering/Congruction (AEC)
process as wdll as product. LC advocates the s multaneous consderation of product and
process development.

Managing congruction under lean is different from typica contemporary practice
(Howdl, 1999) because it:
Has a clear sat of objectives for the delivery process
Isamed & maximising the performance for the customer at the project leve



Designs concurrently product and process
Applies production control throughout the life of the project

PRINCIPLES OF LEAN CONSTRUCTION

Womack and Jones (1996) describe the business environment within which they seelean
techniques being successful. Five key principles emerge:

Specify Value

Vdueis defined by the ultimate customer’ s needs through tools such as va ue management,
qudity function deployment and smulation. These will define attributes which are
characterigtics that deliver client’s satisfaction (Garnett, et d., 1998) and are created by the
MCs. Congtruction needs to adopt product focus that enables along-term didogueto be
gtarted concerning the nature of vaue and how the product deliversit. The client requiresa
building to suit his purpose and provides vaue for money. The vison that this product and
customer focus suggestsis not new. Aspects of it have been dluded to it in many previous
reports (Atkin and Pothecary, 1994; Bennett, et d., 1988, 1989, 1996, 1998; Gray, 1996) but
the ideas have not been developed by the industry. In construction, specifying value comes
before design (Bdlard and Howell, 1998).

I dentify And Map The Value Stream

The vdue stream identifies dl those steps required to make a product. 1dentifying value
stream, the way vaueis redised, establishes when and how decisons are to be made. The
key technique behind value stream is process mapping for a very specific reason: that of
understanding how vaue is built into the building product from client’s point of view. Vaue
stream maps can be understood as processes flow charts that identify what action releases
work to the next operation. Mapping brings choices to the surface and raises the possibility
of maximising performance during congtruction. Normaly, maps are prepared at the project
level and then decompaosed to better understand how the design of planning, logistics and
operation systems work together to support customer vaue.

At adrategic levd, it offers a perspective on defining what is to be done. By taking
this top down gpproach, the idea of identifying value streams such as the structure and the
building envelope and consdering how these systems are to be designed, supplied and
congtructed, offers a different way of organising for construction.

Atamoretactica levd, the vaue sream map can identify where wagte liesin a particular
process and this process analyss shows how value stream can be achieved more effectively.
A st of dl the pecific actions required bringing a specific product through:

Problem solving task running from concept through detailed design and engineering

to production launch.

I nformation management task running from order taking through detailed

scheduling to ddlivery.

Physical transformation task proceeding from raw materidsto finished productsin

the hands of the customer.



Flows

Flows are characterised by time, cost and vaue. Resources (labour, materia and congtruction
eguipment) and information flows are the basic units of analyssin LC. There are

controllable and uncontrollable flows. Controllable flows such as materids or ingructions
from the warehouse or management respectively. Uncontrollable flows such as suppliers
provisions of resources and design information.

Strategicaly, flow is concerned with achieving aholistic route through the means by
which aproduct is developed. It attacks the fragmentation that isinherent in the industry
today by reveding it to be highly wasteful. Many have recognised this wastefulness (Latham,
1994) and the leading solution is seen to be partnering. Bennett (1998) points out thet early
stages of partnering are necessary pre-requisites for improving congtruction. However,
partnering remains only a partia solution.

Lean works to diminate places where vaue-adding work on materid or informetion
isinterrupted. In congtruction, this may mean repackaging work so that parts of the project
can proceed without completion of others and/or assure that resources are ddlivered in the
order required and transported directly to the ingalation location (Howell and Bdlard, 1998)
to prevent double handling.

Congtruction problems are caused by negligence of flows. The construction processis
seen asa st of activities, each is controlled and improved as such. Conventiona manageria
methods like Criticd Path Method (CPM) deteriorate flows by vidlating principle of flow
process, design and improvement. They concentrate on conversion activities. The resultant
problem in congtruction tends to compound and sdlf perpetuate.

Under lean thinking, improvement is possible by reducing uncertainties in workflow.
Redesigning the planning system at the assgnment level isthe key to asauring religble
workflow and this step has to be implemented early.

Pull
At agraegic levd, pull identifiesthe redl need to deliver the product to the customer as soon
as he needsit. The traditiona construction process pushes the client into an often-protracted
development process where risk and uncertainties are prevaent. The principle of pull
suggests a decison where the ahility to define quickly what the client needs from a building
in relation to his busness and subsequently customising and deliver them more predictably
when the dient requires them.
Three types of inventories need to be minimised:

Maerid and design.

Labour and its tools.

Intermediate work product that has not been exploited.

Perfection

Thisisakey drategic level because what it definesis the need for thisway of working and
organising congtruction products to become away of life with an inherent culture. To achieve
perfection means congtantly congdering what is being done; how it is being done and
harnessing the expertise and knowledge of dl those involved in the processes to improve and



change it. With continuous improvement (Japanese: Kaizen) done and with waste diminated
aong the flow process, perfection is the ultimate sweet reward that companies can achieve.
In essence, LC isaproject delivery system founded on the reliability and speedy ddivery of
vaue. Tools and techniques such as kaizen, Smultaneous engineering and drategic dliances
with the suppliers are in essence the result of applying these five main principlesto what is
dready being done @ atactica leve. The essentid dements of LC can be examined
separately but the benefits can only be achieved by the holitic gpproach of dl the dements.

SO CERTIFICATION — BUILDING BLOCK OF LC

The chdlenge that Kaizen is originated and employed solely for use in the Japanese culture
(Green, 1999) is taken up when the Western version of Kaizen is developed. This modified
verson is part of Totd Quaity Management (TQM) based on certification according to
Internationa Organisation for Standardisation (1SO) 9000. TQM includes Qudity Assurance
(QA) and Qudity Management (QM), which coincide with SO roles.

Reevant 1SO 9000 clausesfor Lean Construction

The research has examined the relevance and compatibility of 1SO 9000 core and supportive
processes (figure 1) to lean congtruction.

Quality System Elements: 1SO 9001

Core Processes. Supportive Processes.
Contract Review (4.3 - Management Responsibilities
Design Control (4.4) 4.2
Purchasing (4.6) - Quadlity Sysems (4.2)
Purchaser supplied Product (4.7) - Document Control (4.5)
Process control (4.9) - Product Identification (4.8)
Ingpection/Testing (4.10) - Ingpection/Test Equipment (4.11)
Non-Conformance control (4.13) - Ingpection/Test Status (4.12)
Corrective Action (4.14) - Quality Records (4.16)
Handling, Storage, Packaging and - Internd Audits (4.17)

Ddivery (4.15) - Traning (4.19)
Servicing (4.19) - Statigica Methods (4.20)

Fgure 1 1SO9000 clauses and its comparative LC principle




CORE PROCESSES

1. Design Control
Companies need to have design verification and validation procedures with adequate controls
to assure an acceptable design (Peach, 1997) and ensure the client’ s requirements are
confirmed thus reducing the incidents of rework. The principle of vaue specification through
the instrument of customer orientation coincides with this clause. Thisis particularly crucid
for contractors undertaking D& B projects where they are expected to design most parts of the
building. Internd reviews are to be carried out at different stages of the design process since
the estimated cost of executing a change due to design error is five times more a the Site than
a the drawing board (Lam, et d., 1994).

2. Purchasng
Under this clause, the performance of the SCs and the suppliers are assessed, recorded and
reviewed on an annud basis (Lam, et d., 1994; Yeoh & Lee, 1996) thus sdection can be
based on these assessments. LC' s principle of making the vaue flow (section 2.5.3) through
drategic dliance with the suppliers (section 3.2.5) corresponds with this clause. In addition,
it ds0 overlgps with the principle of pull (section 2.5.4) since erratic and dow delivery can
be minimised on thesuppliers part asit isfounded on strong relationship.

3. Process Control
Controlling construction processes involves the identification, planning, monitoring and
controlling of operations. A process chart has to be drawn, indicating the whole construction
process from reception of invitation to tender, to the congtruction and maintenance stages
(Lam, et d., 1994; Yeoh & Lee, 1996). Thisisamilar to LC's principle of mapping the vaue
stream, identifying the steps where value can be redlised, and eradicaing wastein the
process. Good communication and process structures ensure that any foreseeable problems
are openly discussed and the updated information disseminated downstream smoothly.

4. Inspection/Testing
The materid controller isto ingpect the qudity of the ddivered materia by reviewing the
Déivery Order and the Purchase Order. Any nortconforming materid isto be reported to the
Project Manager (PM). This requires the employee to work as ateam within the principle of
meking the vaue flow sinceany defective materid transfers down the congtruction process
has become part of the building structure and it entails more cost to rectify the error.

5. CorrectiveAction
Peach (1997) contends that this clause ensures an organised method for continuous
improvement while Lam, et d., (1994) fedsthat this helps the firm in monitoring their
failure cogts in any project following the control of non-conformances. Kaizen principleis
involved since the ultimate god isin satisfying the client’s needs. How principleisincluded
asthereis aneed to remove obstacles that can hinder the smooth transition of the materias
physica transformation.

6. Sevidng
During the Defects Liability Period (DLP), the MCs are il respongible for any defectsin
the building works that arise during thistime. When defects are rdated to the MC' sworks,
the PM appoints the Site engineer to rectify them. The same gpplies to the nominated SCs.
Such follow up action talies with the mentaity of customer orientation.



SUPPORTIVE PROCESSES

1. Management Responsbility
This requirement involves developing leadership policies and project plans directed towards
qudity in congruction. It isvita to delegate responghilities and authority to perform
required functions contributing to qudity within the organisation (Battikha & Russdll, 1998).
Communication throughout the organisation is enhanced with the implementation of this
requirement (Peach, 1997). It is noted that dose management involvement Sgndsa
commitment to quaity and quality management systems must be initiated ‘ top-down’ for it
to be effective.

Thisdauseis actudly the very sarting point in which LC can be initidised snce only
top management is empowered to implement new systems with the am of being better in
identifying the changing needs of the clients.

2. Qudity Systems
A qudity manud hasto be written in order to ensure that the dient’ s requirements are met
(Peach, 1997; Yeoh & Lee, 1996). Together with this manud are the work ingructions,
project quaity plan and ingpection records. With qudity system in place, there is consstency
in the way in which congruction is done. This would provide a bass upon which
improvement can be documented so that such vauable lessons learnt could be applied for the
next project.

3. Product Identification
Johnson (1993) notes that this clause refers to three types of identification sysemstheat a
facility may use. Firdly, there must be means of tracing input from the source to the output.
Secondly, the contractor must be able to identify specific operations upon the output. Findly,
the ultimate degtination of the output must be identified. In the congtruction industry, this can
be used to trace defective materids or equipment to its source. It aso assiststhe MC in his
evauation of SCsand suppliers.

This clause overlaps with the principle of making the vaue flow since the reaionship of
the supplierswith the MCsis a stake. This can act as an impetusfor dl involved to be more
committed in their work and to co-operate as ateam.

4. Traning
The skills and knowledge of workers are vitd to a congtruction project that amsto have few
defects and low re-working costs. Effective training programmes can result from feedback
programmes that identify areas for improvement (Johnson, 1993). Either in-house teams or
externd trainers like the Congruction Industry Training Inditute (CITI) run by the Building
Congtruction Authority (BCA) can conduct the training programmes. Thisis gppropriate as
the actions of participants efect the qudity of the project. In addition, such courses
encourage the pursuit of perfection by harnessing the expertise of others and as aresult, saffs
are more equipped to identify beyond the articulated needs of the clients

EVALUATION OF THE ISO 9000 SY STEM

In measuring the effectiveness of the 1SO 9000 systems, it must be linked with objective
measures to ensure that the constructed product has met the required quality (Al-Nakeeb, et
d., 1998; Low, et d., 1998; Hoyle, 1998). One such measure in Singaporeisthe
Congtruction Qudity Assessment Scheme (CONQUAS). Kelvani, e d., (1999) on astudy of



the UK congtruction firm, highlights that the effectiveness of 1SO 9000 registration depends
on correct implementation, formulation and interpretation of 1SO procedures according to the
specific requirements of the firms.

In concluson TQM is an integrd concept of dl units integrator of ingruments in LC,
which results in a red change in atitude of employees. This can only be discovered 3 to 4
years dfter the commencement of the programme. TQM based on 1SO 9000 is essentid to
cregte an environment in which other insruments of LC can be worked on. Commencement
with other instruments only has very temporary nature. Though not dl 1SO clauses support
the concept of LC, it ads in shaping the dtitude of the employees and provides the
groundwork for LC implementation.

THE RESEARCH

The dudy has carried out a series of interviews with loca contracting firms. The main
objectivewasto assesstheloca congtruction industry’ s receptiveness and readinessin
implementing LC. A totd of 21 firms were approached and only 6 firms agreed to take part
in the exercise. Five firms are G8 registered firms meaning they can tender for projectsin
excess of S50 million and only one firm is G7 which means they can bid for projects worth
up to SE50 million. All the firms have attained their 1SO certification and are associate
members of Singapore Contractors Association Limited (SCAL). Managing directors are
targeted as they are mogt familiar with the operation of their quality management sysems
and they are in the position to implement new concepts such asLC.

RESULTSAND DISCUSSION
Thefollowing are the issues that have been identified as being barriers for implementing
certain aspects of LC.

Heavy Rdiance On Poorly Skilled Foreign Workers
The congruction industry has al dong been cast as being in a hazardous and hot working
environment. Due to the poor image the loca congtruction industry portrays, it is unable to
attract high cdibre personnd to enter the workforce. This leads to the heavy reliance on
poorly skilled foreign workers to perform the bulk of the works. With the infiltretion of the
latter in the workforce, the image that is cast to the society is not very positive, thus most do
not take pride in their work and the vicious cycle of it being a chdlenging task to employ
qudity seff sartsal over again. Although these workers are unskilled and perform most of
the works, the companies are unwilling and find it infeasible to train these ones more than the
necessary legidation requirement. The reasons are:

1. Government legidation
The short time period of work permit extenson may not dlow the firmsto regp the full
returns on training the workers. The same contractor remarks, * . . . permit is only maximum
four years, how many can you train?’



2. Work background
The workers generdly have agriculturd background thus they do not have any experiencein
congruction. Even if they have congruction rdated kills, there isavadt difference in the
home country’ s standards from those practised locally.

Thisissue seems to have influenced the extent to which LC principles and instruments
have been implemented. One such aspect is supervision where contractors have to provide
extensive support and directions to such workers. Thisis consdered to be waste in LC since
al the workers should be entrusted and empowered to achieve high qudity works
independently to ensure flow is not disrupted through multi-functiona groups. All the
respondents fed thisis an indispensable feature to ensure quadity work is produced unless
there is adragtic change in the nature of the workforce.

3. Language and education barrier
Not having received much education, the workers are unable to even read the drawings, thus
their supervisors and project managers play the crucid role of giving specific work
ingruction. The problem is aggravated, as the speaking of different tongues does not dlow
effective transfer of kills to the workers. One contractor explains, “we even haveto use
gesture and body language to communicate to them what they have to do! They can't even
reed asmple drawing.”

All the companies d=o find that it isimpossible to have multi-functiona groups, an
ingrument for LC due to the following reasons:

The great number of diversified works and pecidised technicditiesinvolved in
congtruction.

The tremendous amount of wet tradesinvolve is Smply too time consuming that there
islittle time l€ft to train the workers so that they can form a flexible multi-functiond
task group that can accommodate to unforeseeable changes quickly.

Due to the foreign workers limited education level and lack of sKills; they are dso not
wdl equipped in identifying the value and mapping the vaue stream.

Massive use of the four design characteritics of Buildable Design, sandardisation,
prefabrication, precast and repetitive building components, is suggested to suit the needs of
the locas where the team can be multi-functiond in the same area of the work i.e. digning,
propping, ingtallation of precast items such as beams, columns, dabs etc. Thisis dso one of
the ways in which supervison can be reduced since in repetitive works, the workers
experience can be tapped.

The Extensive Use of Subcontractors

The fragmented and highly volatile nature of the congtruction indudtry is extremely sendtive
to economic changes. To keep low overhead cost M Cs subcontract the bulk of the work.
Mogt however, il try to keep their core pool of qudity saff a the headquarters during
economic downturns. One contractor remarked, “dl except the prdiminary items are donein
house... good planning can ensure control is achieved”.

This unique feature of the industry contributes to increased specidisation on the part
of the SCs since they are most informed of the latest technology and method of congtruction
in their scope of trade. 1SO required the MCstto call up at least three SCs during quotation
for competitive comparison under the Purchasing section. Usually the SCs, who have gained



expertise with various projects for the same trade upon analysing the drawings, are able to
propose to the MCs dternative or novel congtruction techniques, enabling the MCsto obtain
more étractive pricing even with improved quality.

To ensure they can secure future jobs with the MCs, the SCs are willing to share this
information with them. In thisway, the MCs fed they are rdleased of the responsbility to
innovate since they can be kept abreast of the latest materids and technology without having
to invest in any research and development (R& D). One contractor even reates and e aborates
this point, saying,

“ Egpecidly for Design and Build (D& B) projects, months prior to the

commencement of the project, we even include the precasters and the specidist

subcontractors to St in the discussions...foreseeable problems are brought up and
thrashed out even before the actua congtruction!....in one of the projects we have
handled, thereisthis specid cantilever dab that has to have a higher working load
sinceit hasto carry more weight and this requires amould that is just going to be

used once! Moulds are expensive you know! So the precaster actudly suggest that we

modify the design alittle such that the mould s that are used for the other floors that
have even higher working load can be used for this additiond dab...that was certainly
cost saving for us... ”

Lack Of Long Term Commitment To Change And Innovation

Theindustry does not have stringent requirements, thus even smadl, family-based
congruction companies are dlowed to enter the industry. Such firms are seen to be
shortsghted, emphasising primarily on profitability. Therefore, the culture of R&D for new
methods of congtruction is lacking, asit demands along-term investment.

This short termism seems to be evident in the research sample. One of the contractors
explained “even with the grants from the government to innovate, thisis fill insufficient and
we gill need to fork out alarge sum of money ... if the present system il bringsin the
desired profits, why should we invest the money € sewhere?’

Thusal but one of the companies does not put aside moniesto invest in this area of
development. LC's principle of Kaizen and continuous improvement through R& D on top of
meaking the value flow are not faciliteted here.

All the companies dlow their employees to attend training courses/'seminars thet are
organised and is mandatory by the Building and Congtruction Authority (BCA) and
Congtruction Industry Training Ingtitute (CITI). Only one company however, tekesthe
initiative to organise trips to the main foreign contractors that are based in Singapore, to learn
more about the latter’ s specidised congtruction techniques.

In accordance with 1SO clause4.19, which specifies training, the firms do conduct on
the job training on site and mainly focus on the foreign workers. The senior management
daffs continue to upgrade themsdves with the latest construction techniques through reading
of internationa congtruction journas and overseas vists. They will then employ or
disseminate the rdlevant useful information to the lower management.

It isfound that the nature of the companies shapes the organisationa structure and
this affects the dissemination of information. Family-based companies are usudly not as
transparent in comparison with the corporations. SO aids in setting up the basic feedback
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system under clause 4.9 of Process Control (section 4.2.3). A contractor said, “Wehave
group discussion and weekly meeting with the foreman and supervisors... The Project
Manager is the main co-ordinator. He will act as the judge and choose to adopt the better
system and changes.”

Price-Oriented Tendering System

The current open tendering system where the lowest tenderer wins the project does not
promote the use of new construction techniques due to the costs they entail. One contractor
expressed dissatisfaction, saying, “1 was ready to make aloss of $500,000 on paper for my
last project just to ensure continuity of works’.

Clients play acrucid rolefor MCsto initidise new systems or concepts to the
projects snce most of the MCs are unwilling to bear the additional cods. If the contract
clearly gatesthat LC project ddivery system is be practised, then MCs are obliged to
experiment with it. One contractor said, “Based on past experience, our company believesin
the efficiency of precast works to speed up the construction process athough it costs more
than traditiona wet trades. And when we proposed to use that method, they agreed — on the
condition that we bear the additiona costsl How many do you expect to be like us?”

Long-Term Reationship With Suppliers Exists For Most Companies

The definition of suppliers here includes the SCs over and above the meterid providers. Four
of the companies practise long-term supplier rdaionship, which isavitd insrument and
principlein LC. They agree that with this dliance, better work qudity can be achieved. The
two firms that disagree sates the setting in of complacency to be the main fear sncethey are
assured of the jobs based on this relationship. Quality declines as time passes. One contractor
adds, “Thereis no such thing as X providesthe best price and service dl thetime ... itisjust
amatter time when human tendency to dack on thejob will surface ... especialy so when
they think they can always get the jobs from you ... you cannot depend on just one guy ...
thismakesbusnesssense. . .”

Although this worry seemsto be nipped in the ISO framework under clause 4.6 and
suppliers are taken off the company’ s approved list of SCswhen their services or qudity fal
behind the competitors, it has not proved to pacify and reassure the two firms. Append on the
fact that the industry is so price-oriented, these two firms have not experienced what the four
companies have, that the suppliers are usudly willing to trade off higher pricing and match
the competitors  quotations to secure the projects based on these dliances.

To reinforce the importanceof communication and maintaining cordid relaionships
even with the suppliers, one firm even goes the extramile of creating opportunities for the
employee to meet up with the dliances. This firm's representative explains, “ Our company
holds an annua open house and the suppliers and subcontractors that are in the approved list
even new ones that have just joined usin projects are invited.. . receive feedback from them
aswdl| asto update them with the latest corporate development . . . thisis also agood
opportunity for both parties to meet up and get to know one another better”.
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Efficient Use of SO

All the firms benefit from the certification. The first contractor remarks that “1SO ensures
client’s satisfaction ... market practice to set up mock up samples and only upon client’s
approva then we proceed with the assembly ... corrective actions ensure that the client’s
satisfection isfulfilled even during Defect Liability Period”. One contractor points out,
“ISO ads my company in monitoring the subcontractors work progress . . . and check
whether they maintain their sandards since there is assessment done yearly.” A contractor
expounds on how his company’s mindset changes because of the implementation of 1S0O,
saying, “ This system forces the old timersin my company to make changeswho are
sometimes quite a chalenge as they tend to go about doing their work based on their
experiences which are not properly documented . . . With 1SO, qudity work is achieved as
tasks are done with consstency, in accordance with the quaity manual.”

CONCLUSION OF THE STUDY

All firms have performed parts of the instruments and employ some of the LC's principles
into their activities but with variations. Some of the principles and instruments are gpplied
more frequently than others. The ISO framework has indeed prove to be of an * unspoken”
driving force to motivate the MCsto improve. Thisis clearly seen from the responses above.
Though they might not have seen the benefits they can regp with the certification, they are
gradudly harvesting the fruitage now. The MCs generdly are open to LC's principles and
instruments being incorporated but express reservations to the whole implementation of LC
into the loca context due to the unique features of our industry. They do acknowledge
however that with full implementation, it expedites the rate in the redisation of the vision of
being a“World Class Builder in the Knowledge Age’.
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