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Abstract

An evaluation of Health and Safety (H&S) performaiiic the Brunei Darussalam construction industip (B

is not only important; but integrating the concéepsed on Total Quality Management (TQM) would dyeat
enhance and improve the industry practices. H&8ngfworkforce in any part of the world is an impoittissue
deserving the attention of engineers and safeigesff in the construction industry. The need foodyguality
management in any good construction site is crdorathe overall success of achieving H&S. The pnedrend
where the rates and frequency of accidents arigorg poor implementation or non-compliance on H&&®le
based on TQM principles in the industry is reldiivéaigher. The research paper seeks to evaluate the
significance and existence of H&S performance i@ BDCI with regards to TQM. Questionnaires form an
important method of data collection in this resbgpaper. From the survey conducted, it can be Sedrthe
implementation of H&S and TQM develop and reinfogositive impact and environmental values in the
organization. In the current performance of BD®krt is still need for continuous development imte of
enhancing H&S based on TQM.
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Introduction

An evaluation of Health and Safety (H&S) performaiic the Brunei Darussalam construction industip (B

is not only important; but integrating the concéepsed on Total Quality Management (TQM) would dyeat
enhance and improve the industry practices. H&8ngfworkforce in any part of the world is an impaittissue
deserving the attention of engineers and safeigasf in the construction industry. H&S is an imsgart of
any good quality management in the constructiomstny. However, accident rate and frequency areonft
rampant, but contribute largely to cost of congiucas well as H&S of the worker involved. Consalge
efforts were made by various experts to ascerts@ncauses of such accidents which arise as a &fsptior
H&S practice in Brunei Construction Industry whiafiects the TQM in Construction Industry in Brun8ome
construction companies do not comply with the safetasures as set by the national legislation andad
realize how important it is to comply and abide th&S measures stated by the management and even the
reputation of the company.

TQM is the integrated concept to continually imprdtie delivery of quality of goods and servicestigh the
participation of all levels and functions of theyanization. Implementing H&S practices are onehefways to
improve the Quality Management. The success of Hi&flementation with regards to Quality Management
depends on the compliance of the lower level im@anization and the commitment of the top manageiee
continuously motivate everybody in an organizatidine need for good quality management in any good
construction site is crucial for the overall succe$ achieving H&S. The present trend where thesrand
frequency of accidents arising from poor implemgataor non-compliance on H&S code based on TQM
principles in the industry is relatively higher.

In Brunei Darussalam, there is still currently nmger statistical data being disclosed by the Mipiof
Development of Brunei as the ministry is rapidlydapng the backdated data on H&S in Constructiaiustry.
Though Brunei still does not have its own indepennd#&S body to monitor industrial activities, spically
related to construction, there are H&S as well aality assurance and quality control departmentsnost
company to monitor their compliance to the H&S ctiemze based on Quality Management System. Buien t
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upcoming legislation, there will be an independd&iS body will be established and this will furthemprove
the Quality Management status of Brunei Darussaaoanstruction industry. This is mainly because H&S
management is vital to Quality Management succApart from other countries, H&S as well as Quality
Management System have become increasingly popuBirunei Darussalam’s industry in general. Thislig

to Brunei Darussalam’s industry nowadays are nawgon improving the quality, services, interna¢i@ion
and also H&S especially in construction to increempetitiveness and value in construction industrave a
better business opportunities in the near future.

1.1 Health and Safety

Hughes, P. and Ferrett, E. (2010, p.3) in defihil@p states that health is the protection of theié®dnd minds
of people from illness resulting from the materigisocesses or procedures used in the workplac&afaly is
the protection of people from physical injury. Tiherderline between H&S is ill-defined and the twords are
normally used together to indicate concern forghgsical and mental well-being of the individualtla¢ place
of work.

The need for good Quality Management in any goodstaction is crucial because without good quality
management, it will contribute higher cost to theptyer, labor and the larger society. The rate faeguency

of accidents arising from poor implementation oe thon compliance on H&S in Construction Industry is
overwhelmingly high due to the large direct relatiof H&S to accidents. With regards to this, regotz
authorities need to double their efforts to curtiad effects of hazards.

H&S measures taken in every industry could prewemt accident that can cause moral or economic egal |
losses that can be adverse for any industry onbasiopportunity. Poor H&S performance resultdiditaonal
costs to both public and private sectors of thenenty of a country. Accidents due to non compliante
occupational H&S will cause both direct and indireasts and incur an insured and an uninsuredacabtn the
end this would end up with legal actions by theamatl civil or criminal court. This will create aat image for
the company and there will be a significant de@eadscustomer loyalty and also in its business ofdty.

In construction industry, it is very important ta@nitor the level of H&S compliance of the industAccording

to Agilarajan A/L Selvarajah in his thesis, ChiFG.Chang, T.C., & Ting, H.l. (2004) states thahstouction

industry has been identified as one of the mosaitgms industries in many part of the world. Thidécause
construction industry is a wide industry and cowenside area of work in many different approaches also

that most of the construction jobs are linked toy\egh risk and dangerous activities.

Good H&S practices can be maintained by using jthen; do, act review’ principles. This system islely used

in environmental management and this system isragaSO 14001 Environmental Management System
Standard and it is applicable to H&S Managemente®ys. These phases are intended to develop systemat
management approach to the H&S concerns of thenmatson as shown in the figure 1. By implementthip
system will lead to continual improvement in H&Smagement.

| POLICY
PLANNING
IMPLEMENTATION
@<{EASURE & EVALUATE

REVIEW & IMPROVE

GOOD HEALTH AND SAFETY
MANAGENMENT PRACTICE

Figure 1: Phases for Good Health and Safety Managemmt Practice (Source : Martin, 1998)

It is a requirement that requires top managementhef company to clearly define a H&S policy that is
appropriate to construction industry and providdsamework for setting and reviewing H&S objectivasd
targets.
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It is a requirement that the company establishésnaaintains procedures to identify H&S aspects iamuhcts
that comply with legal and other requirements toetnthe aims and objectives set. This planning and
implementation shall be reviewed and audited péesaly.

For a H&S Management System to be effective, imtligl roles and responsibilities must be clearlyraef as
they relate to the achievement of the H&S Objesti@ed Targets, and the overall operations of thedgament
System. Top management must supply necessary cespuroth financial and staff to ensure that theSH&
Management system is effectively implemented.

It is a requirement that the company identifiesniregy needs and institutes a program to appropyidtain
employees on the H&S Policy, employee’s individuaées and responsibilities and the potential consages
of departure from specified operating proceduresséhnel performing tasks that could cause sigmifiti&S
impacts must be competent on the basis of apptep@ucation, training and/or experience.

With regard to its H&S aspects and H&S Managemey#tedn, the organization is required to establisth an
maintain procedures for internal communication feemvvarious levels and functions of the organimatio

The organization is required to establish and ma@indocumentation of the core elements of its H&S
management system and provides direction to reldwedmentation. This is basically programs for acing
the organization’s objectives and targets whiclites:
- The designation of responsibilities at each relevmction / level of the organization's
requirement, and
- The means and time frame by which they are to heeaed

The company is required to identify those operatiand activities with significant H&S aspects imeliwith its
policy, objectives and targets. Wherever relevapgrating procedures must be communicated to srpmind
contractors. It is required for the company to ioetlprocedures to identify risks and respond tddeet and
emergency situations, and for preventing the H&$dots that may be associated with them. These guoes
are to be reviewed and revised periodically whesetrable.

The company is required to establish documentedeghares for monitoring and measuring key charesttesi
of its performance which impact the H&S practic@ecords are to be kept to monitor its H&S objediaad
targets. Any H&S monitoring methods must be revigweriodically and maintained in accordance witd th
applicable procedures in compliance with H&S lawd eegulations

1.2 Total Quality Management

According to Sahala Siallagan (2004), Besterfi@flOll) states that TQM is an enhancement to théitaal
way of doing any kind of business and is a prowshnique to guarantee survival in world-class cditipe.
TQM was first officially introduced in 1940’s anda$ continued to change and improve through thesyasr
stated by Salter, J.M. (1993) in his research. T@Mredominantly used in Japan and now is evolang is
almost a mandatory standard for most companies dayga

According to ISO 9000, Quality Management is a esysbf interrelated processes consisting of theaohg
group of activities:

* Customer Related Processes

« Management Related Processes

* Resources Related Processes

e Service Provision Related Processes

* Outsources Processes

e Measurement, Analysis & Improvement Processes.
The sequences of their interaction are illustritetie figure 2 below.
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Figure 2: Quality Management System Process Map (8cce: RAY, 2012)

The company needs to maintain documentation ihakquired by the International standards ISO192008
and those determined by others as necessargnsure effective planning, operation and adrdf its
processes. According to RAY (2012), to have a gdocdumentation it shall be maintained in Four (4jels.

The document structure is illustrated in the figBreelow.
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Quality Manual, Policy & Objectives

Quality Procedures

Sandard Working Procedures

Work Instructions / Specifications

Special Procedures & Documents

Forms and Records

Figure 3: Documentation System (Source: RAY, 2012)

The company shall provide a framework for establigtspecific quality objectives, and reviewing tipaality
objectives for continual improvement. The compargnagement must ensure that the Quality policy makn
and understood by all of its employees, and is @gmmately communicated throughout the company by
prominently displaying the Quality Policy, thuigh Quality Management System Indoctrination gpams,
Quality Management System Induction for incumbestsl distribution to interested parties. The company
management shall annually review the Quality Polialy continuing appropriateness and suitability the
purpose.

The company is responsible for and to ensure thality Objectives are consistent with the Qualitli® and
are established at relevant functions and levelkinvihe organization to meet the requirementspfocesses,
services and improving the Quality Management Syst@uality Objectives are must be specific to timection,
measurable against a set target, achievable alisticeand monitored and measured.

The company management shall determine and manage emvironment needed to achieve conformity to
product requirements, which includes ensuring tiegt facility is maintained in a good state of repai
organization, and cleanliness consistent with tleelpct and manufacturing requirements.

The company shall establish process to plan antemmgnt monitoring, measurement, analysis and imgr@nt
processes in order to demonstrate conformity todyscb requirements, ensure conformity of the Quality
Management System and continually improve the gffegess of the Quality Management System

The company shall establish methods to obtain, tognand analyze information relating to customer
perception as to whether the company has met cest@aguirement; sources of this information include
customer satisfaction surveys, customer data dmedetl service, lost business analysis, customgreajation
and awards and also customer complaints. The conglaadl handle customer complaints with highesbnity
and documents and investigates each customer cionpia records the process.

The company will determine, collect and analyappropriate data to demonstrate suitabilityd
effectiveness of Quality Management System, &mdevaluate areas where continual improvenanthe
effectiveness of Quality Management System dsmade. Data generated as a result of monitoridg a
measuring activities and from other relevant scusre taken for analysis.

The company shall take conscious steps to continimprove the Quality Management System throughube
of Quality Policy, Quality Objectives, Audit Ressiltanalysis of data, corrective and preventionoastiand
management review of Quality management Systems.

Methodology
In the BDCI, there has always been a growing neeblet continuously improving its Quality Management
performance and this will include the H&S perforrmanSince Brunei Darussalam has no external inakgren
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H&S body, there is a need for the legislative cdluttc accelerate the establishment of it. In terofisH&S
implementation based on Quality Management Systieene are two main issues that need to be addreEked
first one is the mechanical system improvement. Mieehanical perspective focuses on observable,uradze
elements that can be changed or improve, such amgedal strategy, processes, systems, organizhtion
structures and job roles. The other dimension efdhange is psychological that focuses on the iceacof
humans to the changes in their working environment.

The research paper seeks to evaluate the sigriBcand existence of H&S performance in the BDChwit
regards to TQM. Questionnaires form an importantho of data collection in this research paper. H&S
performance will be analyzed by gathering survegstjonnaire. Figure 4 below is the flow chart reprding
the process involved in the making of the research.

Defining Setting Aim Selection of
Selecti.on of » problem > and »| Methodology
topic statement Objectives (Questionnaires)
Preparing a Data l
technical < Collection & |g Administering Preparing
report Analysis Questionnaires Questionnaires

Figure 4: Flow chart representing the process invekd in the making of research paper

2.1 Method Chosen for the Study

In this study, 100 questionnaires distributed te #onstruction companies in every district of Biune
Darussalam. The survey is intended to cover thierdifit levels in the construction company, fromolabto
managerial positions. Overall 55 questionnairesewersponded by the respondents in this survey and i
analysed using SPSS.

As a part of the study, the questionnaire was éeviand distributed to the targeted levels in BDUTie
respondents were asked to indicate how strongly H#yreed or disagreed with the statements or aqunesti
posed. Responses were based on a five-point Lskate from 1 (disagree) to 5(agree). Demographéstipns
included age, gender, duration in current departitfaailities), academic qualification, salary gpoand job.

The questionnaire is intended to assess the cud&8tperformance in related to TQM principles by aflthe
respondents. The measured variables are broadlgariged as shown in Table 1 below.

Table 1 - Survey Variables and Respective Questions

Category Question Number

Communication 7, 8(e), 16(f), 17, 18

Social and Economic responsibilities 5(a), 5(bg) 516(e)

Organizational change and improvement 6(c), 6(@), 8.0, 16(c), 16(d), 16(qg)
Employee commitment and attitude 8(h), 11

Leadership 9(a), 9(b), 9(c), 9(d), 9(e)

Organizational responsiveness to Quality, Health

and Safety 8(a), 8(b), 8(c), 8(d). 8(9). 8(k), 16(b)
Quality, Health and Safety Improvement related 88e)), 8(), 8(i), 8(j), 12, 13, 14, 15, 16(a)
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2.2 Reliability of feedback

The reliability of the feedback was assessed hbygusiatistical software called SPSS. When chectiethfernal
consistency, the reliability of the Quality, Healind Safety survey Scale was high< 0.89, see Table 2

below).

Table 2 - Mean, standard deviation and Cronbach’slaha scores for Quality, Health and Safety
questionnaires scale

M SD a

Quality, Health and 89.96 16.31 0.89

Safety

Cronbach’s alpha reliability coefficient normallsgnges between 0 and 1. However,there is actuallipwer
limit to the coefficient. The closer Cronbach’s ledpcoefficient is to 1.0 the greater the interr@isistency of
the items in the scale. Based upon the formulark A1 + (k -1)r] where k is the number of itemsnsadered
and r is the mean of the inter-item correlatioresgize of alpha is determined by both the numbéeofs in the
scale and the mean inter-item correlations. GeargeMallery (2003) provide the following rules dumb: “_

> .9 — Excellent, > .8 — Good, _ > .7 — Acceptabl > .6 — Questionable, _ > .5 — Poor, and _ < .5
Unacceptable” (p. 231). While increasing the vadfi@lpha is partially dependent upon the numbeteshs in
the scale, it should be noted that this has diming returns. It should also be noted that an alpha8 is
probably a reasonable goal. It should also be nibtadwhile a high value for Cronbach’s alpha iadés good

internal consistency of the items in the scaldpis not mean that the scale is unidimensional.

Findings and Discussion

3.1 Communication

Table 3 - Responses from the survey condaedtrelated to Communication statements

7 8(e) 16(f) 17 18
m Agree ' 5% ' a7% a7% ' 38% 51%
B Tend to agree 42% . 45% 40% . 36% 29%
Not sure 9% 4% 13% 20% 15%
M Tend to disagree 4% 2% 0% 5% 2%
M Disagree 0% . 2% 0% . 1% 3%
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Responses from the survey conducted related to Communication
statements

1% 3%2% m Agree
\ ® Tend to agree

Not sure
B Tend to disagree

Disagree

Figure 5 - General responses from the survey condiged related to Communication

Figure 5 above shows the responses on the statednewt regarding communication. According to thalysed

results, an average 45% of the total respondemnéea88% tend to agree, 12% are not sure, 3% tedidagree

and 2% disagree to the communication statements.

3.2 Social and Economic responsibilities
Table 4 - Responses from the survey conducted reéat to Social and Economic Responsibilities statemisn

s(a) s(b) 5(c) 16(e)

mAgree 56% 53% 45% 51%
mTendto agree | 36% ' 38% ' 36% ' 36%
Not sure ' 5% ' 9% ' 16% ' 11%
-lTend to disagree- 3% - 0% [ 0% - 2%
| m Disagree ‘ 0% 0% ‘ 3% ' 0%

Responses from the survey conducted related to Social and Economic
responsibilities statements
10% 2% m Agree
® Tend to agree
Not sure

B Tend to disagree

Disagree

Figure 6 - General responses from the survey condiex related to Social and Economic Responsibilities
statements

Figure 6 above shows the responses on the stateabene regarding social and economic responsdsliti
According to the analysed results, an average 52¥tedotal respondents agree, 36% tend to agfé,dre not

sure and 2% tend to disagree to the social andoagicrresponsibilities statements.

3.3 Organisational Change and Improvement
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Table 5 - Responses from the survey conducted redat to Organisational Change and Improvement

statements
| sl | ed | sle) | 10 | 16(c) | 16(d) | 16(g)
WAgree 42% 47% 44% 36% 50% 42% 27%
mTendto agree | 33% | 36% | 40% | 45% 34% | 40% | 56%
'm Not sure 2% | 15% | 9% | 13% 9% | 15% | 15%
‘WTendto disagree | 1% | 2% ' 2% | 6% 2% | 3% | 0%
'™ Disagree | o% | 0% | 5% | 0% 5% | 0% | 2%

Responses from the survey conducted related to Organisational
Change and Improvement statements

5% 3% m Agree

14% ‘ ® Tend to agree
Not sure

B Tend to disagree

Disagree

Figure 7 - General responses from the survey condiged related to Organisational Change and
Improvement statements

Figure 7 above shows the responses on the statehewé regarding organizational change and imprewm
According to the analysed results, an average 42%tedotal respondents agree, 36% tend to agrgé,dre not

sure, 5% tend to disagree and 3% disagree to ganirational change and improvement statements.

3.4 Employee commitment and attitude
Table 6 - Responses from the survey conducted retat to Employee Commitment and Attitude

statements
8(h) 11
M Agree 62% 33%
.lTendto agree 31% 42%
I Not sure 5% 16%
.lTend to disagree I 2% 7%
m Disagree - 0% 2%
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Responses from the survey conducted related to Employee
Commitment and Attitude statements

7% 4%‘\ m Agree
15% ‘ ® Tend to agree
Not sure
B Tend to disagree
Disagree

Figure 8 - General responses from the survey condigd related to Employee Commitment and Attitude
statements

Figure 8 above shows the responses on the stateabene regarding employee commitment and attitude.
According to the analysed results, an average 38¥tedotal respondents agree, 36% tend to agffé,dre not

sure, 7% tend to disagree and 4% disagree to théogee commitment and attitude statements.

3.5 Leadership

Table 7 - Responses from the survey conducted redat to Leadership statements

9(a) ‘ 9(b) [ 9(c) ' 9(d) [ 9(e)
‘mAgree 56% ‘ 49% ' 53% ‘ 44% ' 51%
‘W Tendto agree 38% ‘ 44% ' 33% ' 42% ' 36%
| ™ Not sure 6% ‘ 4% ' 8% ‘ 10% ' 9%
.lTendto disagree ‘ 0% - 3% h 4% - 4% ‘ 4%
|m Disagree ' 0% ‘ 0% ' 2% ‘ 0% ' 0%

Responses from the survey conducted related to Leadership

statements
2% _ 1%
2% T m Agree
® Tend to agree
Not sure

B Tend to disagree

Disagree

Figure 9 - General responses from the survey condigrd related to Leadership statements

Figure 9 above shows the responses on the stateahewe regarding leadership. According to the esealy
results, an average 51% of the total respondemeead9% tend to agree, 7% are not sure, 2% teddségree

and 1% disagree to leadership statements.

3.6 Organizational responsiveness to Quality, Heditand Safety
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Table 8 - Responses from the survey conducted redat to Organisational responsiveness to Quality,
Health and Safety statements

| 8@ | 8b) | 8c | 8d | 8e | 8k | 16(b)
mAgree 60% 51% 45% 47% 64% 65% 58%
'mTendto agree |  22% 38% | 38% | 33% | 24% | 25% | 29%
W Not sure | 1s% | 7% | 15% | 9% | 11% | 10% | 11%
'mTendto disagree | 3% | 2% | 0% | 6% | 1% | 0% | 2%
|m Disagree | 0% | 2% | 2% | s% | ow% 0% | 0%

Responses from the survey conducted related to Organisational
Responsiveness to Quality, Health and Safety statements

2%3% m Agree

11% \

® Tend to agree
Not sure
B Tend to disagree

Disagree

Figure 10 - General responses from the survey condied related to Organisational responsiveness to
Quality, Health and Safety statements

Figure 10 above shows the responses on the stataeve regarding organizational responsivenesgitity,
health and safety. According to the analysed resatt average 55% of the total respondents ageée t@nd to

agree, 11% are not sure, 2% tend to disagree andiSfgree to organizational responsiveness totyual&S

statements.

3.7 Quality, Health and Safety Improvement related

Table 9 - Responses from the survey conducted retat to Quality, Health and Safety Improvement
related statements

6(a) | e(b) | 8(f) | &) | 8G) | 12 | 13 | 14 | 15 | 16(3)
mAgree | 45% | 49% | 69% | 22% | 29% | 9% | 5% | 65% | 49% | 65%
'mTendto agree | 42% | 44% | 24% | 24% | 22% | 45% | 20% | 27% | 38% | 29%
™ Not sure 7% | 4% | 7% | 9% | 18% | 20% | 33% | 8% | 9% | 4%
'mTendto disagree | 4% | 3% | 0% | 12% | 13% | 18% | 16% | 0% | 2% | 2%
m Disagree | 2% | o% | 0% | 33% | 18% | 8% | 26% | 0% | 2% | 0%
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Responses from the survey conducted related to Quality, Health and
Safety improvement related statements

11% B Agree
6%

11% \

H Tend to agree
Not sure
H Tend to disagree

Disagree

Figure 11 - General responses from the survey condied related to Quality, Health and Safety
Improvement related statements

Figure 11 above shows the responses on the stateeve regarding quality, health and safety imprognt
related. According to the analysed results, anager1% of the total respondents agree, 31% terdriee,
11% are not sure, 6% tend to disagree and 11%rdisag quality, health and safety improvement eelat
statements.

Conclusion

From the survey conducted, it can be seen thaimibéementation of H&S and TQM develop and reinfoece
positive impact and environmental values in theaaization. In the current performance of BDCI, thé still
need for continuous development in terms of enmnki&S based on TQM. Implementation of TQM and H&S
management is an important ingredient for effectine efficient flow of construction activities. Bakon the
research conducted, it was found that the prevpp@rformance in BDCI as regards to communicatietvben
all level of staff is positive though there islstilinor outstanding issues with regards to commatioa need to
be address. Effective communication is not only angnt for overall success in BDCI; but an esséntia
ingredient for its survival. Significant percentagferespondents indicates that they have a betésr of what to
expect from them with the implementation of TQMngiples. Another important element detected in BXCI
the lack of adequate motivation packages which naynecessarily be monetary; but despite this sboring,
there is improvement in motivation which indicateat most respondents are having a sense of balpmngithe
industry. This is evident from the survey conduatdtdch shows that many respondents view their cowps a
part of them and understood the implication of aiigeto TQM and H&S condition.

Consequently, based on the research; there isfoeedntinuous improvement in the industry if oalympanies
would provide enabling opportunities for staff toog which is important element of motivation. Aneth
evidence found from the research is that some relus have opportunities for self-development tisierves
as a catalyst for commitment from employee. Anottrgrortant element deduced from the research caedus
the issue of good leadership. Majority of the resfemts agreed that their team leaders are contideral
accommodating while some are uncomfortable withbileavior of their team leaders; their bone of entibn
is the lack of acknowledgment of their contributtorthe overall sectors of the company in termquality and
H&S. They needed to be trained from time to timénprove their skills and sometimes when they ndetie
attention of their supervisor, they were unavadabd attend to them. Organization need to contheirt
documents in terms of creation, modification, sgeraavailability and destruction. All appropriatecdments
such as procedure, work instructions and forms mesligible, dated, readily identifiable and mainéd in an
orderly manner.

Based on the research conducted, the following vgeetified as an essential element for the suco&$&S
performance in BDCI based on TQM.

1) Improved employee commitment

2) Need for more structured approach to staff devetagm

3) Increased job satisfaction

Author’s opinion based on the research conductéubisthere is need for continuous developmentadf skills,
improved communication between all levels in thdustry and as well as need to realize the impoetarfc
TQM in terms of H&S in BDCI.
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