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ABSTRACT

Construction work is dangerous and it is essential that safety of workers be guaranteed.
Safety studies in the public sector are limited compared with the private sector. This
study surveyed the influence of safety climate and adoption of OHSAS 18000 on safety
of construction supervisors in the Department of Irrigation and Drainage (DID)
Malaysia, the Public Works Department, Malaysia (PWD), and the Rescue and Fire
Department, Malaysia (FRDM). A methodology is developed in diagnosing the Level of
Awareness (LoA) on Occupational Safety and Health which includes questionnaire
design, observation, data collection, statistical analysis, multiple-regression analysis and

model validation.

One-hundred-sixty-four personnel took part in the survey from DID, one-hundred and
four from PWD and one-hundred and six from FRDM. The mean work experience for
DID was 14.1 years, for PWD was 17.4 years and for FRDM was 10.5 years.
Management commitment, employee participation, training and education and
communication were tested. Level of Awarenes included safety orientation, company
policy, monitoring, risk assessment and review. Data were collected using self-

administered questionnaire.

Anova tests were applied to data collected. Regression analysis showed that for DID
communication was the most significant factor influencing safety among construction
supervisors. Results showed there were significant influences of management
commitment, employee participation and training and education on LoA. Results also
showed work experience had a significant influence on LoA. Designation, education
level and age had no significant influence on LoA. The adoption of OHSAS 18000 did

not seem to result in any marked enhancement in LoA of OSH Management.



The developed model was then validated by testing the significant factors namely
communication, training and education, employees’ participation and management
commitment on two other different government agencies namely PWD and FRDM.
PWD is a supervisory agency doing similar jobs with DID and FRDM is an agency
doing work which is more towards rescue. Regression analysis showed that for both
PWD and FRDM, communication was the most significant factor influencing LoA

among front liner personnel.

Results showed in both PWD and FRDM, there were significant influences of
management commitment, employee participation and training and education and
communication on LOA. Results also showed work experience had a significant
influence on LoA. Designation, education level and age had no significant influence on

LoA.

These results highlight that Communication, Training and Education, Employee
Participation and Management Commitment are the predicted factors in the study of
LoA on OSH Management for government agencies and also for private companies in

Malaysia.



ABSTRAK

Kerja-kerja pembinaan adalah berbahaya dan ia adalah penting bahawa keselamatan
pekerja terjamin. Kajian keselamatan dalam sektor awam adalah terhad berbanding
dengan sektor swasta. Kajian ini meninjau pengaruh iklim keselamatan dan penggunaan
OHSAS 18000 ke atas keselamatan penyelia pembinaan dalam Jabatan Pengairan dan
Saliran (JPS) Malaysia, Jabatan Kerja Raya, Malaysia (JKR), Jabatan Bomba dan
Penyelamat Malaysia (BOMBA ). Metodologi dibangunkan dalam mendiagnosis tahap
kesedaran pengurusan keselamatan dan kesihatan pekerjaan yang termasuk reka bentuk
soal selidik, pemerhatian, pengumpulan data, analisis statistik, analisis regresi pelbagai

dan pengesahan model.

Seratus enam puluh empat orang telah mengambil bahagian dalam kaji selidik daripada
JPS, seratus empat dari JKR dan seratus enam dari BOMBA. Pengalaman kerja min
bagi JPS adalah 14.1 tahun, JKR adalah 17.4 tahun dan BOMBA adalah 10.5 tahun.
Komitmen pengurusan, penglibatan pekerja, latihan dan pendidikan dan komunikasi
telah diuji. Tahap kesedaran keselamatan termasuk orientasi keselamatan, dasar
syarikat, pemantauan, penilaian risiko dan kajian semula. Data telah dikumpulkan

menggunakan soal selidik yang di tadbir sendiri.

Ujian ANOVA telah digunakan untuk data yang dikumpul. Analisis regresi
menunjukkan bahawa bagi JPS, komunikasi adalah faktor yang paling penting yang
mempengaruhi keselamatan di kalangan para penyelia pembinaan. Keputusan
menunjukkan terdapat pengaruh ketara komitmen pengurusan, penglibatan pekerja dan
latihan dan pendidikan mengenai tahap kesedaran keselamatan. Keputusan juga
menunjukkan pengalaman kerja mempunyai pengaruh yang besar ke atas tahap
kesedaran keselamatan. Jawatan, tahap pendidikan dan umur tidak mempunyai

pengaruh yang besar ke atas tahap kesedaran keselamatan.



Pemakaian OHSAS 18000 tidak menunjukkan sebarang tambahan yang ketara dalam
tahap kesedaran keselamatan. Model yang dibangunkan kemudian disahkan dengan
menguji faktor penting iaitu komunikasi, latihan dan pendidikan, penglibatan pekerja
dan komitmen pengurusan pada dua lagi agensi kerajaan yang berbeza, JKR dan
BOMBA. JKR adalah sebuah agensi penyeliaan yang melakukan kerja yang sama
dengan JPS dan BOMBA adalah agensi yang melakukan kerja yang lebih kepada kerja-
kerja menyelamat. Analisis regresi menunjukkan bahawa untuk kedua-dua JKR dan
BOMBA, komunikasi adalah faktor yang paling penting yang mempengaruhi

keselamatan di kalangan kakitangan barisan hadapan.

Keputusan menunjukkan di kedua-dua JKR dan BOMBA, terdapat pengaruh ketara
komitmen pengurusan, penglibatan pekerja dan latihan dan pendidikan dan komunikasi
terhadap tahap kesedaran keselamatan. Keputusan juga menunjukkan pengalaman kerja
mempunyai pengaruh yang besar ke atas tahap kesedaran keselamatan. Jawatan,tahap
pendidikan dan umur tidak mempunyai pengaruh yang besar ke atas tahap kesedaran

keselamatan.

Keputusan ini menyerlahkan bahawa Komunikasi, Latihan dan Pendidikan, Penyertaan
Pekerja dan Komitmen Pengurusan adalah faktor-faktor yang diramalkan dalam kajian
tahap kesedaran Keselamatan dan Kesihatan Pekerjaan (KKP) untuk agensi-agensi

kerajaan dan juga untuk syarikat-syarikat swasta di Malaysia.

vi
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CHAPTER 1: BACKGROUND OF THE STUDY

The aim of this study is to research on issues pertaining to the various criteria and
factors governing safety climate and to highlight its influence on Level of Awareness
(LoA) of Occupational Safety and Health (OSH). The study will identify the significant
factors that will influence the LoA of Occupational Safety and Health (OSH) among
supervisory workers in the construction industry in Malaysia. This chapter establishes
the study by introducing the background of the problem. On the onset, the statement of
the problem highlights both the importance and the ills of the construction industry that
will eventually lead to the area of the study namely Level of Awareness (LoA). It
further states the objectives, research statement, significances of the study and the

parameters of the study.

Malaysia has been classified as one of the potential developing countries (Bahari,
2011). The changes from an agriculture-based to an industry-based economy brought a
lot of improvement to the country (Ismail et al., 2010). It brings a lot of new investors to
be involved in the small, medium and major industries. The importance of the
construction industry in nation building has been discussed at length as the construction
industry creates wealth and affects the gross domestic product of a country. The
enormous expenditure allocated and spent for development projects make it imperative

to ensure projects are a success for the development of the country.



1.1 Problem Statement

The importance of the construction industry and its vital link to the national gross
domestic product and huge development expenditure necessitates that projects
implemented achieve project success. However, according to Abdul Rashid (2002), the
level of risk in any construction work is considerably much higher than in other

economic undertaking. Safety of workers becomes a matter of great concern.

Most workers in developed countries generally assume the organization for which they
work will take all necessary measures to ensure that they will return to their homes
safely at the end of the working day (Abdul Rahim et al., 2008). Despite this
assumption, work related injuries and deaths continue to occur at a high rate (DOSH,
2010). Department of Occupational Safety and Health (DOSH) as a controlling body for
industrial accidents on behalf of the government produce a yearly accident report as in

Table 1.1.

Data showed a decrease in the number of accidents reported since enforcement of the
Act 514 in 2001. Data for 2001 are reported to SOCSO from 87,389 down to 64,363 in
the year 2010. Nevertheless, the number of accidents reported was still at a very high
ratio (SOCSO, 2010). Table 1.1 also shows the data on fatal accidents reported an
increase from ten years release of the act. The number of fatal accidents reported in
2001 was 993 and the number increased to 1,717 in 2010. This indicates a very
worrying statistics and a drastic and comprehensive action needs to be taken by all
parties including the government, especially those who manage the related jobs. The
record proved that Malaysia is one of the countries that have a high number of industrial

accidents (DOSH, 2010).



There is a difference between the statistical figures released by SOCSO and DOSH, this
is because SOCSO reports are based on the amount of insurance compensation claims
made by victims or their beneficiaries while DOSH statistics are based on the number of
accidents reported and there were no proper and accurate reports of construction
accidents, due to fear of assumed reprisal by the authorities.

Table 1.1: Accident Reported to DOSH, JTK, SOCSO (2001-2010)

No. Year Accident SOCSONTK DOSH
1. 2010 Death 1,717 185
Total Report 64,363 2,354
2. 2009 Death 1,739 224
Total Report 61,161 2,386
3. 2008 Death 1,432 239
Total Report 61,710 2,535
4. 2007 Death 1,303 219
Total Report 63,600 3,395
5. 2006 Death 1,337 209
Total Report 68,008 4,731
6. 2005 Death 1,292 196
Total Report 70,690 3,837
7. 2004 Death 1,291 174
Total Report 77,742 3,550
8. 2003 Death 1,073 190
Total Report 81,003 3,304
9. 2002 Death 907 137
Total Report 85,513 3,032
10. 2001 Death 993 146
Total Report 87,389 2,889

Source:(DOSH, 2010; Malaysia, 2007a)




The construction industry is currently being recognized as a major economic force in
Malaysia (Malaysia, 2007a). With the rapid growth of the construction industry for the
past decade, injuries and fatalities resulting from accidents at construction sites seems to
have grown as well. Based on the Social Security Organization SOCSO (2010), the
fatality rate in the construction industry in Malaysia was more than three times of all
workplaces. Figure 1.1 shows the frequency of reported accidents in year 2002 to 2010.
Although statistics which is Number of Accident Report (NOA) and Number of
Industrial Accident (NOI) show a decrease compared to the figures in the early 20s, it is
still at an alarming level (SOCSO, 2010). Statistics also show an increase again
occurred starting in 2008 until 2010. This phenomenon should be taken seriously by the
parties involved in this industry. Compensation costs paid out by SOCSO for industrial

accidents and diseases accounted for almost RM650 Million (SOCSO, 2009).

The fatality rate of construction related activities in the United States is among the
highest of all industries (Toole, 2002). On the average it bears approximately USD2
billion per year in direct cost such as hospitalization, workers compensation and
subsistence payment (Toole, 2002). It covers repair cost, replacement of damaged
materials and machines, unproductive labor time, spoiled works, adverse publicity, legal

expenses, unscheduled disruptions and other expensive side effect.
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Figure 1.1 : Frequency of Reported Accidents in Year 2002-2010

Source : (SOCSO, 2005) and (SOCSO, 2010)

Figure 1.2, shows the number of Temporary Disablement Benefit Recipients and the
Total Payment for Temporary Disablement Benefit. Figure 1.3 shows the number of
Permanent Disablement Recipeints and the Total Payment for Permanent Disablement
Benefit. Figure 1.4 shows the number of Invalidity Pension Benefit Recipeints and the
Total Payment for Invalidity Pension Benefit. It can be seen that these three figures
show a significant increase in the number of benefit recipients over the years. This
situation reflects an unhealthy phenomenon in this industry. A realistic action needs to

be taken to address this problem.



Construction accidents are a burden and have hidden or indirect cost. The hidden or
indirect cost of an accident is eight to thirty-three times more than the direct costs, so
much so that the total cost of accidents can run into billions of ringgit. In Holland, the
total medical cost of handling accidents is almost USD 11 Billion in 2004 (Lillie-

Blanton et al., 2008).
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Figure 1.2 :  Number of Temporary Disablement Benefit Recipients and the Total
Payment for Temporary Disablement Benefit.
Source : (SOCSO, 2005) and (SOCSO, 2010)



30000

25000 .

20000

15000

Number

AIRERER
I

10000

5000

2002 2003 2004 2005 2006 2007 2008 2009 2010
HYEAR 2002 2003 2004 2005 2006 2007 2008 2009 2010

Number| 21,960 | 19,542 | 21,535 | 21,648 | 21,615 | 22,600 | 23646 | 26,660 | 29,914

350

300 8
74.84
250

200

150

100

TOTAL (RN MILLION)

un
=

2002 2003 2004 2005 2006 2007 2008 2009 2010
YEAR

Figure 1.3:  Number of Permanent Disablement Recipeints and the Total
Payment for Permanent Disablement Benefit.
Source : (SOCSO, 2005) and (SOCSO, 2010)



40000
35000
30000
25000
20000
15000
10000
5000
0

BN Ny

MNumber

2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010
B YEAR 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010

® Number| 23,499|25,042 (26,994 | 28,496 30,014 |31,655|32,040|35,407 | 38,258

400
350 /ﬂ‘-:-—.s-?
300

250

200

150

TOTAL {RM MILLION)

100

50

2002 2003 2004 2005 2006 2007 2008 2009 2010
YEAR

Figure 1.4:  Number of Invalidity Pension Recipients and the Total Payment for
Invalidity Pension Benefit.
Source : (SOCSO, 2005) and (SOCSO, 2010)



Internationally the level of industrial and construction reporting might not be very

different with Malaysia as shown in the global report in Table 1.2.

Table 1.2: Industrial and Construction Accident Statistics ( 1000s)

Country 1994 1995 1996 1997 Average
Egypt 60.7 57.3 55.4 50.9 56.1
South Africa 9.0 10.5 9.6 6.3 8.9
Namibia 5.0 3.9 4.2 4.9 4.5
Panama 16.8 16.8 16.5 15.8 16.5
Canada 429.7 411.2 378.6 380.7 400.1
Mexico 4427 401.8 428.9 424.5
United State 3061.0 2967.4 2832.5 2866.2 2931.8
Venezuela 8.0 7.6 6.5 5.2 6.8
Puerto Rico 28.0 25.6 27.2 26.0 26.7
China 16.3 28.5 29.0 26.4 25.1
Hong Kong 64.4 59.4 59.5 62.8 61.5
Israel 84.2 88.3 92.3 83.8 87.2
Jordan 13.7 15.3 14.8 13.4 14.3
Norway 24.0 30.1 27.8 34.1 29.0
utd 159.6 150.3 158.3 167.3 158.9
Kingdom
Australia 135.7 139.1 133.4 123.9 133.1
New 31.6 40.0 42.6 36.5 37.7
Zealand

Source: (Barling et al., 2002)




The data in the Table 1.2 from selected countries indicate the number of accidents in the
industrial and construction industry during the period of 1994 through 1997. The data
suggest that the level of industrial accidents was high internationally (Barling, et al.,

2002).

This illustrates a high cost of occupational injuries and fatalities for organizations in
terms of production, but more importantly, in terms of lives altered and lost by work-
related events. Fortunately, the issue of occupational safety at international level keeps
attracting the attention in both the media and at the workplace (Barling, et al., 2002).
This might come from the result of large scale industrial accidents such as Chernobyl
and Bhopal where the events were highly publicized to the general public which led to

increased level of safety awareness.

Chernobyl also was the first disaster where the term ‘safety culture’ first made its
appearance in the International Atomic Energy Agency’s initial report (IAEA). Since
then, other major disasters like King’s Cross fire and Piper Alpha have been cited as
related to the organizational structure and safety management failure to ensure the
importance of safety culture being highlighted. It is not surprising that workers start to
consider safety and health during their work time to be as important as their salary,

allowance and other benefits.

Davies et al.( 2000), however, argued that the current focus on work-related accidents is
more a function of the threat they pose for the general population than their threat to the
workers’ safety. They observed that despite the alarming number of work-related
accidents and interest in the issue, occupational safety remains an underdeveloped area
in the management of companies. The conclusion of the study below shows the
importance of management commitment, employee participation, training and education
and communication towards a high level of safety awareness;

10



‘The effect of corporate culture on injury and illness rates within the organization
showed that those elements most predictive of high level of safety awareness include a
positive management commitment to safety and to employees, open communication,
encouragement of employee innovation and suggestions, and management feedback to

employees, among others elements’ (Erickson, 2001).

The statement shows the importance of factors in organization culture to improve the
the level of safety awareness of the company. There are several important factors for
measuring LoA of OSH which can provide easy-to-understand LoA information to
technical and non-technical persons. Measuring LoA of OSH was also useful to provide
indicators to access behavior and trends in key areas of safety management so as to
allocate resources in an effective and efficient manner. Finally, it would help the
organization to facilitate communication between regulators and company’s
management and facilitate them to improve their LoA of OSH through contacts with

appropriate national and international bodies and inform the public of the plant’s safety.

The management of LoA of OSH assessment should be able to discover the overall
safety and health objectives and controlling of hazards and risks. It is normally done by
comparing with other management units to see whether the company is getting better or
worse over time. The effectiveness of the program arranged would also be known. As
the above statement discussed the general benefit of measuring LoA of OSH, there are
several potential benefits of such a comprehensive set of LoA of OSH assessment

directly to the organization.
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The first benefit is to ensure that the organization will be able to identify the objective,
auditable and non-disputable set of safety parameters. Secondly, when used as a set, it
provides an insight as to what is important to safety. Another benefit is to provide
information that is easy-to-understand to all stakeholders, to provide an additional basis
for self-assessment and to take corrective action accordingly. It also provides an
additional basis for investigations by regulators of any incident or accident which
happens and enables comparisons to be made, especially in the framework of a small set
of internationally agreed safety indicators.

The level of safety climate will give an indication and act as an indirect evaluation of
the level of safety culture (CANSO, 2008).It should be noted that there is no entirely
satisfactory methodology for evaluating safety culture yet developed. As previously
stated, safety climate is often used as an approximate evaluation of safety culture.
Evaluating safety climate is much simpler than evaluating safety culture. The main
reason for this is that it can be done by using only quantitative methods (CANSO, 2008;

Denison, 1996; Lardner, 2003).

From observation, researcher found most of Malaysian companies do not really take
safety aspects into their business activity. They always put the importance of production
and profit first without much concern for the status of their safety aspects. Safety of
employees was solely handed to them with the belief that their employees have to take
care of their own safety. This is totally different from the concept implemented by most
multi-national companies operating in Malaysia, with their safety culture adapted from
their parent company overseas. They always believed that the safety culture
implemented by the management will positively affect their employee’s safety

performance (Bakar, 2006).
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Construction is one of the most hazardous industries due to its unique nature. It is
highly fragmented, which marginalizes efforts to safeguard safety and health (S&H)
standards. Unlike manufacturing, construction site activities are physically dispersed
across various locations, thus supervising and monitoring S&H issues in the workplace
is much more challenging (Cheah, 2007). In comparison, construction is often classified

as high risk because historically it is plagued with higher and unacceptable injury rates.

Therefore, as one of the central purposes of this survey is to understand how office
safety climate factors affect the employees LoA of OSH and further understand the
means by which positive or negative effects may occur. In order to investigate this
relationship, there is a need to understand the factors of employees’ LoOA of OSH which
is their trust in management, effective commitment to the organization and perceptions
of safety culture. These factors have been hypothesized to have positive impact on LoA
at the employees’ level. LOA of OSH has been conceptualized to extend beyond simply
the numbers of lost time injuries, but rather to include employees’ personal safety
orientation (comprised of safety knowledge, motivation, safety initiatives and safety
compliances) and involvement in safety incidents (such as those requiring first aid as

well as near-misses).

Moreover, this study was conducted with the hope that it becomes a useful reference for
any government agency to incorporate the safety culture of the management with their
employee’s LOA of OSH. Figure 1.5 shows that, the proposal of this study is to
investigate the relationship of four factors of Safety climate on the Employees’ LOA of
OSH. The factors of Safety Climate consist of Management Commitment, Employee
Participation, Training, Education and Communication. The factors of LoA were safety
orientation, safety and health policies in the department, risk assessment

implementation, the monitoring systems used and review of all S&H related matters.
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Level of Awareness of OSH

Safety Climate Factors
1. Orientation

1.Management Commitment

2. Policy
2.Employee Participation

3. Monitoring
3.Training and Education

L 4. Risk Assessment
4.Communication

5. Review

Figure 1.5: Proposed model: Effect of safety climate factors on Level of
Awareness on Occupational Safety and Health

According to Amat (2008), Occupational Safety and Health at a construction site covers

a wide scope of issues and problem statements. Among the prominent issues are:

a) Construction involves multi-tasking and mixed tasks in a dynamic environment
(with this situation the construction personnel are faced with ever-changing
hazards);

b) The implementation of construction projects revolves around three main
elements namely quality construction, cost implication and work schedule (with
these aspects every contractor and project team are motivated in getting the job
done fast to gain from early completion of the projects);

C) Contractors and their workers tend to make do with available material at site and
in different kinds of environment;

d) Lack of systematic hazard identification and elimination implemented at

construction sites;

e) Lack of knowledge and training among construction workers and contractors;
f) Lack of safety management and monitoring at construction sites;
9) Injuries, illness and construction incidents are under-reported,

h) Safety and health issues are not explicitly spelt out in the contract and viewed as

a financial and human resource burden.
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1.2 Study Objectives

The objectives of the study are:

1) Determination of effects of employee's demographic background on the
perception of Level of Awareness (LoA) on OSH;

2)  Measuring the Level of Awareness on Occupational Health and Safety of the
agencies;

3) Developing statistical analytical tool for measuring and correlating the Level of
Awareness of Occupational Safety and Health and Safety Climate Factors;

4) Identifying significant factors influencing the Level of Awareness of OSH using
Multiple Regression Analysis;

5) Model Validation for evidence to support the relationship between dependent

and independent variables.

1.3 Research Significance

A lack of studies in safety climate/safety culture research has been highlighted in the
literature, for example,(Glendon et al., 2006; Huang, 2010; Lu, 2007). Therefore, the
focus of this thesis is concerned with the degree to which safety climate factors impacts
and influences safety performance (via level of safety awareness of OSH), particularly
with regards to the improvemence of safety outcomes in the Malaysian construction
industry over a period of time. This unique study has not been done before, in a
developed country or in a developing country. With regards to the research publications,
research in safety issues (for example, safety management and safety climate(or culture)
has been predominantly published by western scholars that focused their research on
western countries such as the UK, US, Australia, Canada, Scandinavian countries and

European countries.
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Very little research related to safety management has been conducted in eastern
countries, especially in Malaysia (Bahari, 2011). Furthermore, through literature review,
it is found that the theoretical and empirical understanding of safety climate research
that has been conducted in Malaysia or other eastern countries was based on the
theories, conceptions and contributions of western scholars. Due to this fact, the
findings of this current study are believed to be unique in that they contribute to a
significant development of safety management research, especially in safety
performance and safety climate (or culture) research in an eastern developing country
which differs in terms of national culture. The findings of this study have contributed
theoretically to a small but growing body of knowledge on safety performance
effectiveness and safety climate factors. In this study, it has been hypothesised that
safety climate factors impacts would influence the level of awareness of OSH at four
government agencies, reflecting changes in the underlying safety culture in the
Malaysian construction industry under study. In this construction industry scenario,
safety is highly prominent and in all the agencies studied, both level of safety awareness

impacts and the safety climate perceptions improved considerably.

The department under study was operating on the basis that providing employees with
safety training would facilitate improvement of the safety culture over a period of time,
as asserted in the literature (Cooper, 1998; Harvey et al., 2001). Whilst the safety
training impacts on improving knowledge, skill and hazards awareness are well
established in the literature, there is little literature evaluation of safety performnce on
its impact on organisational variables, such as safety climate (or culture). The findings
of this study revealed that significant improvements in the safety climate factors related
to Management Attitude and Management Action, indicate that the management role
has been viewed as crucial in improving and supporting employees’ and organisation’s

safety.
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Over a period of time, the positive correlation between safety climate factors and safety
awareness became stronger with a significant correlation in all the agencies studied.
This finding adds to the theoretical proposition that level of awareness is an antecedent
in improving safety climate. There is no doubt that safety awareness appears to be a
powerful mechanism that has positive effects on safety culture and workplace accidents
within an organisation over time. The findings of this current study add to the position
that safety climate is not universal and stable, as pointed out by Ismail, et al. (2010),
safety climate factor structure failed to be replicated in the Malaysian context. The
findings of this study also strongly support the notion that there is more than one safety
culture within an organisation. The subgroup differences suggest that a large group
within the organisation as a whole do not share an overall perception of safety within
organisations and lead to an absence of safety culture (Hopkins, 2006). Therefore, this
chapter commences, by discussing the findings according to the five research objectives
addressed in this study. The nature of the findings is such that they need to be
considered mainly in terms of consequences for each hypothesis and its implications

with regards to each objective.

As to be concluded, construction accidents have been causing many human tragedies,

loss of life and property; lower productivity, and delayed projects. The main reason for

selecting this topic is the need for improving safety management implemented in the

DID Malaysia. Other reasons are:

a) The lack of studies about the safety issues of construction industry in Malaysia.

b) There has been very little research carried out by academics and practitioners on
the Occupational Safety and Health (OSH) problems faced by the local
construction industry.

C) To provide some ways to help government agencies improve safety management

at the workplace.
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d) To provide some ways to help companies improve safety management at the
construction sites.

e) To comply to Act 514- OSHA 1994 Part IV- General Duties of Employers and
Self-Employed Persons- under sections 15( see Appendix A).

According to Rampal et al. (2004), LoA among labor in Palm Qil Industries were still

low although the act had been implemented for almost ten years.

1.4  Research Methodology

The study begins with exploratory work to focus on current and pertinent issues that
will enable the identification of a clear and precise statement of the problem.
Subsequently, the research performs a through literature review on the area of study and
adopts a quantitative survey method by conducting a preliminary study and field survey
as the strategy for data collection. All data were analyzed by quantitative techniques
namely descriptive statistics, statistical analysis, regression analysis and Pearson
correlation. Statistical Package for Social Science (SPSS) version (16), is the main tool
in assisting the data analysis. The research methodology is further discussed in
Chapter 3. It is to be noted that all the figures and tables shown in this thesis are based

on this research unless otherwise stated.
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1.5

Limitation Of The Study

The scope of this study has to be limited due to several constraints such as time,

financial and physical. Limitations of the study are:

1)

2)

3)

4)

5)

6)

7)

It was conducted in DID Malaysia, and only the top and middle managers of this
department participated in this study.
The level of OSH awareness is measured indirectly by personal perceptions.
Only the project development unit/section of this department was chosen for the
survey. The service sections of this department such as finance, commercial,
administration are not included in this survey.
The extent of of LoA of OSH management will be measured as personnel
perceptions.
Responses to the questionnaires may be influenced by the individual’s mood and
by the environmental conditions in the setting at the time the questionnaires are
completed.
Responses to the questionnaires may be influenced by the individual's
theoretical knowledge based on OSH activities.
All the scores were self- reported, thus introducing the possibility of bias. At the
same time, the question being answered by the respondent would also depend on
the:

a. Honesty of participant while answering the questionnaires.

b. Accuracy of the answer of the participant.

c. The ability of participants to understand the questionnaires given.

d. Time frame given as the participant might answer the question in a hurry
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In an effort to counter-balance the specified limitations, the researcher made a clear

explanation to survey respondents about the purpose of this study, the meaning of each

question asking for honesty and sincerity and cooperation from the respondents in

answering the questions. Despite all those limitations, this study should reveal findings

of both theoretical and practical significance. The results will suggest the determinants

of good safety culture among employees and their safety management system.

1.6 Outline Of Chapters

This thesis is structured as follows:

Chapter 1:

Chapter 2:

Chapter 3:

Chapter 4:

Introduction. A brief discussion of the topic

The concept of Level of Awareness of OSH management. This chapter
provides the definition of Level of LoA of OSH management,
organizational culture, safety culture, safety climates. It will also discuss
dependent and independent variables.

Methodology. Explanation of research methodology used in this study
including Research Design, Research Instrument, Questionnaire Design,
Data Collection and Procedures, Technique of Data Analysis and
Validation of the model developed.

Results and Discussions. Indicate the survey results obtained from this
study. This chapter describes the measurement of OSH LoA, statistical
analysis to test on correlation between variables, multiple regression
analysis between dependent variable and independents variables and
validation of the model to ensure that the model was validated and

reliable.

20



Chapter 5: Conclusions and Recommendations. Describes the conclusions of the
study and chapter will also highlight the problems faced and proposes
some effective recommendations. Proposed future studies are also

presented.

1.7  Scope of Study

This study was conducted at two offices in the Department of Irrigation and Drainage
Malaysia (DID), referred to as DEP1 and DEP2. For the purposes of this study, the
overall DID was divided into two groups. Each office manages the Occupational Safety
and Health (OSH) Management System differently. DEP1 used normal management
practices such as Total Quality Management Systems (TQM) while DEP2 manages the
OSH management system under ISO 18000 certificates issued by Standard and

Industrial Research Institute of Malaysia (SIRIM) since year 2005.

In general, DID has five major functions which are River Basin Management and
Coastal Zone, Water Resources Management and Hydrology, Special Projects, Flood
Management and Eco-Friendly Drainage (see Appendix B). In dealing with these five
major functions, there are various types of work performed, including physical work
such as construction works for flood mitigation projects, providing agricultural
channels, construction of office buildings and a variety of laboratory-related work. In
carrying out the work of supervision, a front-line technician is constantly exposed to the
danger of accidents. From the management side, it shows the initiative taken by them to
monitor performance by using a specific indicator while promoting the management’s

own process improvements.
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The focal problems addressed by this study can be summarized into three parts as
presented below:

a) There is a need for an evaluation of the level of awareness of OSH in DID.

b) There is the need to develop a model to measure LoA among the workforces.

c) There is a need for specific recommendations on what to do in order to improve

the level of awareness of OSH Management system.

This study will mainly focus on the evaluation of the safety climate and not the direct
evaluation of the safety culture per se. This is intended to narrow the scope and to
enhance the quality of the study. Due to the very broad scope of safety culture, it is
difficult for researcher to conduct a study with a very limited capacity. Therefore, the
researcher reduced the scope of this study, by measuring the safety climate only in
selected organizations. Previous study showed that the measure of safety climate is
enough to reflect the level of safety culture in an organization (Antonsen, 2009; Flin et

al., 2000).

Consequently, it was found later, in terms of position, the technician formed a large
proportion of respondents in this study. Answers they provide should be considered

based on their work experiences.
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1.8 Concluding Remarks

Chapter 1 discusses the topic and research scopes of the thesis. This research is to
determine the level of employees’ perception on Safety Climate factors and Level of
Awareness (LoA) at the same time to test the relationship between safety climate factors
and the LoA of OSH management system. It could be used to improve safety culture
and safety management system implementation at the workplace.

The following chapter explores the literature review with regard to the topic in general

and LoA of OSH management system in particular.
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CHAPTER 2: THE CONCEPT OCCUPATIONAL SAFETY AND HEALTH
(OSH) PERFORMANCE

Measuring health and safety is not easy and there are no simple answers to this problem.
Measurement is a necessary step in any process management for continuous
improvement. If the measurement is not performed correctly and accurately, the
effectiveness of a health and safety management system is not clear and there is no
reliable information to inform managers how well health and safety risks can be
controlled (Lingard, 2011). Although there is much information that can be obtained
from the performance measurement process generally, there is little that can lead to
health and safety aspects. HSE’s experience shows that organizations find health and
safety performance measurement a difficult job. They struggled to develop measures of
health and safety performance measurement that is not based solely on injury and illness
statistics (HSC, 1993).

There are several methods of measuring safety performance. Traditionally, it is made
using accident statistics such as minor accidents, near-miss accidents and fatalities.
However, this method has the disadvantage of available recorded data quality because
there found no accidents reported by the employer for any reason, for example due to
fear of legal action for default to the safety regulations gazetted in the act. Now, the
collection of information on respondents’ experience and perception are becoming
increasingly popular study, done by researchers because it was found very effective
impact on the safety management system (Lingard, 2011). Safety performance within an
organization can also be evaluated through the implementation of safety culture in the

workplace. Accordingly, the components in the safety culture were described.
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2.1  The Component of Safety Culture

Safety Culture

Psychological Aspects
“How People Feel”

Can be described as the
“safety climate” . This
aspect concern individual
and group values as well as
attitudes and perceptions

Behavioural Aspects
“What people do”

This aspect concern safety-
related activities,actions
and behaviours but also the
managements commitment
to safety.

Situational Aspects
“What the organisation has”

This aspects concern e.g.
policies,procedures,regulati
ons,organizational
structures,management
syatems,control syatems

of safety. and communication
systems.
Figure 2.1 The three aspect of a safety culture presented by Cooper (2000). (The

figure is adapted from CANSO (2008)

The components of safety culture is also a topic that scientists have not yet agreed on.
This thesis is based on the concepts of safety culture described by Cooper (2000);
Guldenmund (2010); Reason (1997). Cooper (2000), refers to Bandura’s (1986) model
of reciprocal determinism when he describes safety culture. The model consists of three
interrelated aspects of safety culture, the psychological aspects, the behavioural aspects
and the situational aspects. The psychological aspects of a safety culture refer to the
safety climate or in other words — how people feel about safety and safety management
systems. According to Cooper (2000), this aspect concerns individual and group values
as well as attitudes and perceptions of safety. Safety climate has though been defined in
several ways in the literature and not all definitions include values, attitudes and
perceptions. The behavioural aspects of a safety culture are concerned with — what

people do. This includes safety-related activities, actions and behaviours but also the
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managements’ commitment to safety. The situational aspects refer to — what the
organization has. This includes e.g. policies, procedures, regulations, organizational
structures, management systems, control systems and communication systems. An
overview of the concept can be found in Figure 2.1 CANSO (2008); Cooper (2000);
HSC (1993). According to Cooper (2000), Bandura’s (1986) reciprocal model is the
perfect model to use when analyzing safety culture. This study will focus on assessing
the psychological aspects of ‘how people feel” which can be measured through safety
climate factors. This aspect concerns about individual and group values as well as

attitudes and perceptions of safety management.

2.1.1 Definition

A problem with safety culture and safety climate is that there exists no universal
agreement on the definitions of these concepts. The concept of safety culture was first
truly introduced and defined after the Chernobyl accident. The lack of theoretical
background to this definition resulted in a development of numerous definitions
(Cooper, 2000). There is also on going academic debate about the differences and
similarities between these two concepts (Clarke, 2000). Attempts have though been
made to find commonalities in the definitions of both safety culture and safety climate
in order to find consensus regarding the concepts. Accordingly, the definitions of
organizational culture, safety culture and safety climate will be discussed in the

subsection below.
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2.1.1.1 Organizational culture

The concept of safety culture has it origin in the concept of organizational culture
(Nordén-Hagg et al., 2010). In order to understand what safety culture is, it is therefore
important to understand the concept of organizational culture. The concept of
organizational culture was truly developed during 1970s even though the ideas already
existed earlier. Unfortunately, no standard definition of organizational culture has yet
been developed and accepted. In fact, there is a controversy among scientists today
whether organizational culture is something an organizational “is” or something an
organization ‘“has”. The former view considers organizational culture as a way of
describing the organization. This is often preferred by academics and social scientists.
The latter view implies that culture is a variable that can be changed. This approach is
often favoured by managers and management consultants (Davies, et al., 2000; Nordén-

Hagg, et al., 2010; Reason, 1997).

Reason (1997), defines organizational culture as “a shared values (what is important)
and beliefs (how things work) that interact with an organizational structure and control
systems to produce behavioural norms (the way we do things around here)”.

Cooper (2000), defines organizational culture as “a concept often used to describe
shared corporate values that affect and influence members’ attitudes and behaviours”.
Guldenmund (2010), presents a framework for safety culture which was based on
Schein’s research and therefore also partly based on Schein's definition of
organizational culture. Schein (2010), defines organizational culture as “ a pattern of
shared basic assumptions that the group learned as it solved its problems of external
adaptation and internal integration, that has worked well enough to be considered valid
and, therefore, to be taught to new members as the correct way to perceive, think and

feel in relation to those problems”.
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2.1.1.2 Safety Culture

“The trend around safety culture originated after the Chernobyl disasters brought
attention to the important of safety culture and the impact of managerial and human
factors on the outcome of safety performance” (Flin, et al., 2000; IAEA, 1986). The term
“safety culture” was first used in International Nuclear Safety Group (INSAG's 1988)
Summary Report on the Post-Accident Review Meeting on the Chernobyl Accident
where safety culture was described as: “That assembly of characteristics and attitudes
in organizations and individuals which establishes that, as an overriding priority,
nuclear plant safety issues received the attention warranted by their significance”. The
idea was introduced to explain how lacking of knowledge and ‘indifferent attitude’ of
risk and safety by the employees and organization contributed to the disaster”(Flin, et

al., 2000).

The presented concept of safety culture was then left open to interpretation without any
reference to literature. The lack of theoretical background together with the fact that the
concept was not based on organizational culture theory has led to a development of
numerous definitions of safety culture. In fact, both the definition of safety culture and
its relationship to organizational; culture is something that is not yet agreed on
(Choudhry et al., 2007; Guldenmund, 2010; Mohamed, 2002). Since then, a number of
definitions of safety culture have been published. The U.K. Health and Safety
Commission developed one of the most commonly used definitions of safety culture:

“The product of individual and group values, attitudes, perceptions, competencies, and
patterns of behavior that determine the commitment to, and the style and proficiency of,

an organization's health and safety management” (HSC, 1993).
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Advisory Committee on the Safety of Nuclear Installations (ACSNI), developed another
widely used definition of safety culture, describes as:

“The safety culture of an organization is the product of individual and group values,
attitudes, perceptions, competencies and patterns of behavior that determine the
commitment to, and the style and proficiency of, an organization's health and safety
management. Organizations with a positive safety culture are characterized by
communications founded on mutual trust, by shared perceptions of the importance of

safety and by confidence in the efficacy of preventive measures.”

Since the 1980's, there has been a large amount of research done in the area of safety
culture. However, the concept remains largely ‘ill- defined’ (Guldenmund, 2000). In the
literature there are several different definitions of safety culture with specific arguments.
The above definition, from the International Atomic Energy Agency (IAEA) and the
UK Health and Safety Commission (HSC), are two of the most prominent definitions
and most commonly used definitions (Yule et al., 2007). However, there are some
common characteristics that are shared by other definitions. Several features related to
safety culture, including the establishment of beliefs, values and attitudes that are shared
by a group. Glendon, et al. (2006), emphasized that several definitions of Flin, et al.
(2000), safety culture depend on individual perceptions which are shared within the
group, the organization, or the community. For example, Cox (1991; HSC (1993);
Pidgeon (1991); Schein (1992), all refer to ‘shared perceptions of safety’. Reason
(1998), stressed that safety culture "is a concept whose time has come", states that there
are challenges and opportunities to "develop a clear theoretical understanding of these
organizational issues to create a principled basis for more effective culture-enhancing

practices”.
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There is a trend to be specified in terms of safety culture attitudes or behaviors.
Glendon, et al. (2006), emphasized that when defining safety culture premise of some
researchers is to focus on attitude, where others emphasize safety culture being
expressed through their behaviors and work activities. In other words, organizational
safety culture is used as a guide as to how employees behave at work. Of course, their
behaviors will be influenced or determined by any consideration reward received in the
workplace. For example, Clarke (2006), stated that safety culture is not only observed
within the "general state of premises and conditions of the machinery but in the attitudes
and behaviors of employees towards safety”. Perceptions of organizational safety
culture are important to be identified because it is a critical factor that influences many
aspects of human performance and safety organizations. One of the most concise and

usable definitions of safety culture has been discussed by von Thaden (2008).

Safety culture is defined as the enduring value and prioritization of workers and public
safety by each member of each group and in every level of the organization. It refers to
the extent to which individuals and groups will commit to personal responsibility for
safety; act to preserve, enhance and communicate safety concerns, strive to actively
learn, adapt and modify (both individual and organizational) behavior based on lessons
learned from mistakes; and strive for the honor in association with these values. This
definition incorporates the key issues such as personal commitment, responsibility,
communication, and learning in a way that are not only influenced by the top
management level, but also the behavior of everyone in the organization. It shows that
the organization has some sort of safety culture, but this culture is expressed with

varying degrees of quality and follow-through.
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Comparing the definitions of safety culture, it is evident that there are some similarities
between each other. With the exception of the definition provided by the Health and
Safety Commission (1993), the similarity is that the definitions tend to reflect the notion
that safety culture is something that the organization ‘is’ rather than something that the
organization ‘has’ (De Witte, 1999; Deal, 1982; Ogbonna, 1996) cited by Ferraro
(2002). This view was shared by many authors when they characterized the safety
culture as “something to do with the people and unique quality and style of
organization”. Kilman (1985), quoted by Marcoulides (1993), “the way we do things
around here” (Deal, 1982), or the expressive ‘non-rational qualities or an organization'.

Until recently, culture has been examined with performance and effectiveness.
According to Cooper (2000); Reicher (1990), while culture researchers have devoted
numerous articles to the nature and definitions of culture, relatively fewer articles have
been contributed towards culture and performance research. One reason for this was the

difficulty in operationalizing the culture construct.

2.1.1.3 Safety Climate

Safety climate is of current interest to construction practitioners and researchers. The
concept of safety climate has been actively explored in the field of industrial and
organizational psychology but is just gaining popularity in the construction industry
(Lingard, 2011). A positive and strong safety culture is important for ensuring worker
safety. For example if team members feel unable to speak freely about errors or risks
they see, then this is likely to delay identification and action to reduce risks. As with
organizational culture and safety culture no standard definition of safety climate exists.
There is also confusion concerning the relationship and the differences between safety

culture and safety climate.
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Consequently, the term safety climate is sometimes used interchangeably with the term
safety culture (Guldenmund, 2010). One of the more common descriptions of safety
climate is that it is a “snapshot” of safety culture (CANSO, 2008; Wiegmann et al.,
2001; Zhang et al., 2002). This means that safety climate reflects the safety culture at a
given time and place. In contrast to safety culture, safety climate often refers to the

features and not to the deeper context (Denison, 1996).

Nordén-Hagg, et al. (2010), concluded in her doctorial’ thesis that it can be considered
that the organizational culture is expressing itself through the organizational climate.
Wiegmann, et al. (2001), formulated, what they call, as a global definition.

The definition states that “Safety climate is the temporal state measure of safety culture,
subject to commonalities among individual perceptions of the organization. It is
therefore situational based, refers to the perceived state of safety at a particular place
at a particular time, is relatively unstable, and subject to change depending on the

)

features of the current environment or prevailing conditions.’

2.2 Performance Measurement

Monitoring of Occupational Health and Safety performance has traditionally focused on
the measurement results, such as lost time injuries and number of accident records
(Australia, 1994; Department of Employment and Workplace Relations Office of
Australian Safety and Compensation, 2005; Lingard, 2011; Wales, 2001). Management
usually measure performance to determine whether the set objectives or goals are
achieved (Wadsworth, 2009). There are various areas in which monitoring of
performance management can be made. Some examples include the production,
financial and cost aspects of the environment and the health and safety of workers
(Cooper, 2001). For this study, performance measured through survey among

supervisory workers in few selected government agencies regarding their Level of
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Awareness (LoA) of Occupational Safety and Health Management System implemented
in their daily routine work. Performance measurement is an important aspect of
monitoring and evaluating the effectiveness of an Occupational Health and Safety
program in the company and/or industry (Redinger, 2002). One of the main objectives
of the performance measurement on Occupational Health and Safety program is to

provide feedback on the health and safety management.

Health and safety are different from many aspects measured by managers because
success depends on the number of cases (injury or illness) than it actually is. But even
with the rate of total injuries and ill-health rates being low in the last few years, there is
no guarantee that risks are controlled and that it will not lead to injury or illness in the
future. This is particularly true in organizations where there is a low probability of
accidents, but the main danger is present. The historical record can thereby be a
misleading indicator of safety performance. Organizations need to recognize that there
is no reliable single method to measure the performance of health and safety
performance. What is needed is a ‘basket’ step or ‘balanced scorecard” which provides
information about various health and safety activities. Because there are disadvantages
associated with the use of data and ill-health injuries only as a way to measure
performance, some organizations recognize they need to be more proactive or adopt
‘up-stream’ performance measures. Generally this translates into the things that can be
easily measured, such as the number of training courses or number of inspections.
Identifying deficiencies is a systematic approach to derive these measures and show
how they relate to the risk control process. This is similar to the period before the
emergence of a model for health and safety management system, when there is activity
on the health and safety but little understanding of the activities done in the framework

of health and safety management as a whole (Smith, 2009).
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According to HSE (2001), the benefits associated with the introduction of a

performance measurement system for Occupational Health and Safety includes:

1) The ability to provide an indication of how the management is performing in
relation to Occupational Health and Safety issues;

2) The ability to identify problem areas where adverse outcomes are occurring and
subsequently to identify where preventive action should take place;

3) The ability to document effects of attempts to improve Occupational Health and
Safety performance. For example, a measurement system could provide
feedback as to whether implemented safety interventions are operating
adequately;

4) The ability to promote Occupational Health and Safety reviews of existing work
practices and work organisation; and

5) The ability to benchmark performance measures or comparative performance

assessments.

2.3  Measuring the Health and Safety Culture

In order to ensure the effectiveness of risk control in an organization it is found that the
health and safety culture is an important key factor. Systematic health and safety
management system significantly influences the safety culture of an organization.
Measuring aspects of safety culture is a part of the whole process of measuring health
and safety performance. According to Bergh (2011), there are a lot of activities that
support the development of a positive safety culture that should be measured. They fall

under the heading (‘4Cs’): control, communication, co-operation and competence.
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The term ‘health and safety climate’ has been used to describe the tangible output of
organizational culture of safety and health as perceived by the individual or the group at
a point in time. Health and safety climate can be measured. There are many tools
available to measure safety climate developed, tested and used after the pioneering by
Zohar (1980), around the world, in various sectors to enable organisations to canvass the
views of their employees on some key aspects of health and safety within their
organisation. Several research publications have been collected, evaluated and
compared. Safety climate questionnaires are available to analyze the underlying

definitions, theories, the factors (dimensions), their predictive validity, etc.

The health and safety related behaviour of individuals at all levels of the organisation is
influenced by the health and safety culture, and the behaviours in turn shape the culture.
Behaviours which support and promote a positive health and safety culture and an
effective health and safety management system need to be included within the

measurement process.

‘There are a variety of methods that have been used to assess safety culture and safety
climate. Unfortunately, however, there are no standardized or “off the shelf” tools that
can be used across domains or even within a single domain’ (Flin, et al., 2000).
However, several factors should be considered in assessing the safety culture, including

methods of measurement, the level of analysis, and implementation constraints.
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2.4  Method of Measurement

Tools for assessing safety culture is divided into two namely, qualitative and
quantitative methods. Qualitative methods including observation employees, focus
group discussions, review of historical information, and case studies (Wreathall, 1995).
With qualitative measurement methods, organization members usually serve as
informants, which interact directly or indirectly with the researchers, using their own
terminology and concepts to express their thoughts, as in a focus group discussion
(Rousseau, 1990). Thus, by measuring qualitative, intensive and in-depth information
can be obtained using the focal group’s own language. Meanwhile, the quantitative
methods attempt to numerically measure or score safety culture using procedures which
is highly standardized and calibrated, such as highly structured interviews, surveys and
questionnaires (Wreathall, 1995). In the quantitative measurement approach, the
members of the organization usually acts as respondents who had responded to a

standard set of stimuli or questions provided by the researcher (Rousseau, 1990).

Quantitative method is relatively easy to use in cross-sectional comparisons, generally
easy to implement in different organizations and by other researchers, and
straightforward according to common, articulated frame of reference (Wreathall, 1995).
There is an agreement among researchers that both qualitative and quantitative methods
have a unique potential for the evaluation and testing of theories and that there are
benefits to combining methods to gain a thorough understanding of safety culture.
However, quantitative approach, especially individual survey responses, often more
practical, in terms of time and cost effectiveness (Glendon, et al., 2006; Wreathall,
1995). Thus, the available surveys and questionnaires have been widely used to assess
the safety culture in a variety of industries, such as chemicals, construction,

transportation, and manufacturing.

36



As presented by Cox (1991), safety culture can be likened to personality, whereas
climate is likened to mood. Both can change within an organisation. However, like
one’s personality, safety culture takes time to grow and change; you can not
“implement” a safety culture but it can be re-directed through concerted effort and
action by an organisation. Safety climate, as with one’s mood, can change more quickly
and dramatically given the circumstances and current conditions being faced by an
organisation and the resulting actions taken. You try to shape the culture over time by

changing the climate.

2.5  Factors Affecting Occupational Safety and Health Programs

As will be further discussed in Chapter 3, safety climate is assessed by means of
quantitative, psychometric questionnaire surveys, so-called 'safety climate scales’,
measuring the shared perceptions/opinions of a group of workers on certain safety
related dimensions or factors. Examples are perceptions towards management,
commitment to safety, leadership safety support, worker communication, participation
and competence (including training aspects) with regard to safety, safety systems
(policies, rules, reporting, preventive measures, etc.), risks, and work pressure (Flin, et
al., 2000; Seo, 2005). The outcome of such safety climate scales are regarded by many

researchers as a predictor or indicator of safety awareness..

There are few studies which have been done by scholars all over the world on
workplace safety management, level of awareness of occupational safety and health
management, safety program issues, etc. In order to effectively gain from safety

programs, factors that affect its implementation need to be studied.
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The following in Table 2.1, is the list of factors/dimensions of safety scales identified

by the researcher, from several studies that have been done throughout the world on

safety issues. Accordingly, we will have the safety climate factors that can be used as

the tool to measure LOA in the current study.

Table 2.1: Factors affecting the implementation of safety programs

No. | Places Factors Comments
1. Thailand i. Clear and realistic goals 16 Factors were
(Aksorn, 2008); (Pipitsupaphol, grouped into 4
2000) ii. Good communication dimensions:
iii Delegation of authority and i. Management
responsibility commitment

iv. Management Support
v. Program Evaluation

vi. Continuing Participation of
employees

vii. Personal Motivation

viii. Personal Competency
iX. Teamwork
X. Positive group norms
xi. Personal attitude
xii. Effective enforcement scheme

xiii. Safety equipment acquisition
and maintenance

xiv. Appropriate supervision
xv. Sufficient resource allocation

xvi. Appropriate safety education
And training.

ii. Worker involvement

iii. Safety arrangement

iv. Safety prevention

and control system
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‘Table 2.1, continued’

No. | Places

Factors

Comments

2. Singapore
(Cheah, 2007);(Evelyn et al.,

2005)

- To establish worksite safe should
be shared by developer,
consultant and government.

- lack of integration of safety
consideration in the upstream
construction activities.

- the role of government

- poor chain of command and
management

- role of workers

- negligence by contractor

- inadequate company policies

- unsafe practices

- poor in attitudes

- insufficient safety knowledge

and training.

The challenge of
making worksites safe
should be shared by all
parties affecting the
value chain of
construction including
the developers, the
consultants and the

government.
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‘Table 2.1, continued’

No. | Places

Factors

Comments

3. Indonesia

(Yusuf Latief et al., 2011)

i. working condition

ii .management failure

iii. unsafe acts of workers

iv. non-human related events

v. improper PPE equipment

vi failure to follow instruction and
SOP

vii. careless

4, Malaysia

(Abdul Rahim, et al., 2008);

Hassan, 2007)

(Abdul Razak et al., 2010);(Che

i. workers™ negligence

ii .improper PPE

iii. poor site management
iv .lack of knowledge
V. poor attitude

vi. organizational commitment
Vii. communication among

workers

viii .obstacles to safety

Analysis of key
functional areas like
operations management,
R&D, and OSH
administration provide
insights into

improvement.

5. China

(Tam et al., 2004)

i. poor safety awareness of top
management

ii. lack of training

iii. poor safety awareness of
project manager

iv .reluctant to input resources to
safety

v .reckless operation

vii .poor equipment
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‘Table 2.1, continued’

No.

Places

Factors

Comments

Hong Kong

(Fang et al., 2006)

i. Management commitment

ii. employees involvement

iii. resources and training

iv. inappropriate safety procedures
V. work pressure

vi .competence

vii. appraisal of hazard and

reporting

There is significant
statistical relationships
between safety climate
and personal
characteristics including
safety knowledge, direct
employer and individual

safety behavior

Kuwait

(Katram et al., 2000)

i. disorganised labour

ii. extensive use of subcontractor

iii. lack of safety regulation and
legislation

iv. low priority given to safety

V. competitive tendering

vi. severe weather condition

vii. poor accident record keeping

and reporting systems
xiii. extensive use of foreign labor
ix. small size of most construction

firms.

Libya

(Al-Kilani, 2011)

i. management commitment
ii. role of workers

iii. safety knowledge

iv. safety awareness

v .lack of training

vi. delivery system
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‘Table 2.1, continued’

No. | Places Factors Comments
9. Saudi Arabia I .management support They do not know why
(Al Haadir, 2011) ii. clear and reasonable objectives | the safety programs do
iii. personal attitude not work efficiently, or
iv. teamwork where to start.
v. effective enforcement
vi. safety training
vii. suitable supervision
10. | Australia | .management commitment There have been a
(Lingard, 2011) ii. communicating among workers | move away  from
iii. co-worker support measuring safety using
iv .supervisor role retrospective data such
v. obstacles to safety as lost time incidents.
11. | USA I .improper PPE

(Abdelhamid, 2000);(Toole,

2002)

ii. unsafe acts

iii. lack of supervision

iv. unsafe position and posture
Vv .poor housekeeping

vi .inadequate training

vii. poor attitude
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‘Table 2.1, continued’

No.

Places

Factors

Comments

12.

Jordan

(Mohammad et al., 2010)

i. lack of safety regulation
awareness

ii .lack of enforcement

iii. incompetent personnel
iv. mechanical failure

v. chemical impairment

13.

Turkey

(Colak et al., 2004)

poor attitude

ii. unsafe site condition

iii. Lack of knowledge and
training

iv. defective material used

v improper PPE

14.

Uganda

(Lubega et al., 2000)

i. lack of safety regulation
awareness

ii .lack of enforcement

iii .incompetent personnel

iv. poor attitude

v. improper PPE

Some researchers have tried to identify the common characteristics between surveys,

particularly on dimensions as shown in Table 2.2.
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Table 2.2:

Safety Dimensions

No. Researcher Dimensions Comments
1. (Clarke, 2000) i. safety management systems Reviewed 16 studies on
ii. individual responsibility and safety climate and found a
involvement variation in the safety
iii. work task/work environment climate dimension used.
iv. management attitudes
V. management actions.
2. (Flin, et al., 2000) i. management / supervision 6 common themes in safety
ii. safety system climate questionnaire were
iii. risk identified.
iv. work pressure
V. competence
vi. procedures / rules
3. (Guldenmund, 2010) i. management
ii. risk
iii safety arrangements

iv. procedures
v training

vi. work pressure
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‘Table 2.2, continued’

No. Researcher

Dimensions

Comments

4. Nordic Safety Climate
Questionnaire

(NOSACQ-50,2010)

i management safety priority
commitment, and competence

ii. management safety
empowerment

iii . management safety justice

iv. worker's safety commitment

v. worker’s safety priority and risk

non-acceptance

vi. safety communication, learning,
and trust in co-workers safety
competence

vii. worker’s trust in the efficacy of

safety systems

A team of Nordic OSH
researchers has developed a
NOSACQ-50 based on
organizational and safety
climate theory,
psychological theory,
previous empirical research
and results acquired
through international

studies.

5. (Flin, et al., 2000)

i. management
ii. risk

iii .safety arrangements

Draw the conclusion that
there are approximately

three core themes.

Moreover, there are lists of safety culture and safety climate studies collected from year

1980 to 2010 in Appendix C. Using factor analysis (FA), author grouped and renamed

all the (16) sixteen identified variables which are affecting the safety programs and

safety climate into FOUR (4) groups namely (i) management commitment; (ii)

employees participation; (iii) training and education; and (iv) communication as in

Figure 2.2. This will be discussed later in Chapter 3.
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2.6 Selection Of OSH Culture Asseeement Tools

In this subsection, the selection of tools that can be used to measure the LoA of
organizational safety culture is discussed. First, the criteria for selection and search
strategies are discussed. Next, each tool with features and specific approaches are
described in detail. Finally, the common features of these devices are discussed and
practical advice on the selection of the most appropriate tools given and implementation
issues regarding the device. It should be noted a number of the proposal selection tools
to measure the LoA that will be discussed is not an absolute recommendation by
researcher. Selected tools should be considered merely with these considerations in
mind and had to comply with the following criteria:

The Tool should be available within the public domain, and preferably accessible
through the Internet.

The Tool should preferably be free of charge at the point of use (i.e. not commercial)
The Tool should be primarily aimed at OSH practitioners, and also as information to

business managers in organisations.

Therefore the tool should at least have some guidelines to facilitate the use of OSH
culture assessment in the organization. Prior to getting the appropriate approach to
measure safety climate, five tools have been selected, namely:

1) Score Your Safety Culture Checklist

2) Safety Climate Assessment Toolkit and User Guide (LSCAT)

3) Safety Health of Maintenance Engineering (SHoMe) Tool

4) Nordic Occupational Safety Climate Questionnaire (NOSACQ-50)

5) Railway Safety Standard Board-( RSSB Safety Culture Toolkit)
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2.6.1 Score Your Safety Culture Checklist

The ‘Checklist for Assessing Institutional Resilience’, was developed by James Reason
and John Wreathall. It was first time presented at the 2000 Manley Conference in
Sydney, Australia, and published in the January-February 2001 edition of Flight Safety
Australia. Confusingly, this tool is also known as the ‘Score Your Safety Culture

Checklist’.

This instrument consists of 20 statements that describe various aspects of safety manner,
such as how organizational safety culture is considered by senior management. The
respondents were asked to read the statements given and evaluate each as either a ‘Yes’,
‘No’ or ‘Do not know’. Scoring is analyzed and generated single-digit scores that
summarize the state of organizational safety culture/institutional resilience. Rating
interpreted according to the following criteria:

16-20:  So healthy as to be barely credible!

11-15:  You’re in good shape, but don’t forget to be uneasy.

6-10: No at all bad, but there is still a long way to go.

1-5: The organisation is very vulnerable.

0: Jurassic Park!
Compared with other safety culture assessment tools, Score Checklist for Your Safety
Culture is relatively uncomplicated in terms of its structure and scoring system. This
makes it very easy to use, especially for new and inexperienced users. However, there is

still a lack of it in the following areas:

a) A lack of benchmarking data and the potential for collecting it.
b) The complexity of the language used in the items.
In addition, this checklist should be modified if is to be used more effectively in other

industrial sectors.
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2.6.2 Safety Climate Assessment Toolkit and User Guide (LSCAT)

The Loughborough Safety Climate Assessment Toolkit (LSCAT) is 'free at the point of
use' tools. It has been designed to enable organizations to measure safety culture
practiced by combining quantitative and qualitative methods. This kit uses the principle
of triangulation, comprising a combination of data obtained from the survey with
additional data sources as follows:

a) informal discussions within individual

b) focus groups

c) document analysis

d) inspection records and data bases

Respondents can exploit a variety of methods of data collection of safety climate
assessment through triangulation approach. The advantage of using a variety of methods
to assess the safety culture allows different aspects of safety culture to be evaluated

(see Table 2.3).

Table 2.3: Different perspectives on safety culture relating assessment
methods of LSCAT

Safety culture viewed as Assessment methods

Obijective organisational attribute Observation, audit

Perceptions of the organisation Interviews, questionnaires, etc.
Individual perceptions Questionnaires, observation, etc.

Source :(Guldenmund, 2010)
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The questionnaire consists of 47 items that evaluate the following organizational factors
such as organizational content, the social environment, individual appreciation, the
work environment, and the organization specific factors. Initially, the Toolkit has been
developed for use in the offshore oil and gas, but with some modifications it has been
used in other sectors e.g. in the health sector in the UK by the Royal College of
Nursing. A comprehensive guideline for users can be downloaded from the
Loughborough University website for free. This document is very comprehensive
covering all the basic information needed by the user, on how to evaluate the elements
contained in the questionnaire. Results of the evaluation are displayed by using ‘radar
plots', together with the relevant information that serves as a useful guideline to

understand the safety culture and issues that exist in the organization.

This document also outlines the procedure on how to set up and conduct interviews and
use behavioral indicators to support the collection and interpretation of data such as
direct observation of unsafe acts, and other documentation. However the use of this tool
can create problems for respondents with limited training or no training in qualitative
research methods. Given the relatively simple use of quantitative methods over
qualitative methods, the questionnaire is potentially the most useful component for
evaluating OSH. Potential users may be attracted to this Toolkit for benchmarking data
which are available from the University of Loughborough. However, given that the
Toolkit users will require at least a basic level of expertise and commitment,
compatibility Toolkits for use in very small (i.e. micro-organization less than five
employees) are questionable.

Web link: http://www.lboro.ac.uk/departments/sbe/downloads/pmdc/safety-

climate-assessment-toolkit.pdf.
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2.6.3 Safety Health of Maintenance Engineering (SHoMe) Tool

Safety Health Maintenance Engineering Tools (SHoMe) was developed on behalf of the
UK Civil Aviation Authority by the Health and Safety Engineering Consultants
Limited. The purpose of this tool was to identify the indicators of 'health safety' in
aviation engineering maintenance organizations. This device is suitable for use either
for larger or smaller organizations. In this context, ‘health safety' is understood as the
property of the organization, and is not related to the behavior of individual employee’s
health and safety. SHoMe tool designed in three sets of questionnaires, each set aims to
evaluate one of the working groups listed below. Set of questions which will be

conducted on different groups of workers as shown in Table 2.4.

Table 2.4: Overview of the three questionnaires of the SHoMe Tool

Generic

Worker group

guestionnaire

Job difficulty

guestionnaire

Organisational

guestionnaire

Technical certifying Version 1 Standard Standard

staff

Technical non- Version 2 Standard Standard
certifying staff

Management and Version 3 Not applicable Not applicable

technical support staff

Source :(Guldenmund, 2010)
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Each set of questions consisted of three parts, namely in the form of Generic, Job
Difficulties Questionnaire survey and Organization Questionnaire. Generic
questionnaires, which consists of 83 questions that require respondents to answer using
a five point Likert scale where 1 = Strongly disagree and 5 = Strongly agree.
The ‘Job Difficulties Questionnaire’ which consists of 32 statements that requires the
answer ‘Yes’ or ‘No’ to indicate if the task forms part of the respondents. If the answer
‘Yes’ is given, respondents are asked to rate the level of difficulty experienced from the
following three options: (1) ‘No problem’, (2) ‘Some problems’ or (3) ‘Major problem’.
The ‘Organizational Questionnaire’ which consisted of 92 statements pertaining to
various circumstances that might occur in the organization. These could include e.g.
‘Noisy working environments’ or ‘the general space in and around an aircraft’. The
respondents were asked to respond if any of these statements have caused them or a
colleague to make a mistake or cause them or colleagues’ confusion or uncertainty over

a job or otherwise affected airworthiness.

ShoMe uses a scoring system in the form of software that requires a lot of procedures
when using the tools. The results are shown in the format that was developed to help
senior managers to identify the most pressing concerns of the human factor. Decisions
involving 19 separate human factors "root issues" that have the potential to affect the
performance of safe and reliable maintenance, including the provision of resources,

training, fatigue, satisfaction, job stress, and others.

Documentation ‘Introduction to Device’ and ‘User Guide’ supplied with reference to
the user. This includes all levels of use of tools such as how to use the software, how to
handle the questionnaire, data entry, how to analyze the data and interpretation of
results. User Guide supplied helped in stating the obvious criteria to interpret the output.

However, these tools do not have benchmarking data.
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This tool can be used by management as part of the audit process ‘health safety’, or as a
pro-active step in assessing ‘health safety’. The main purpose of this tool is to identify
and highlight safety issues within the organization that may potentially cause problems,
may occur beyond the control or knowledge of senior management.
However, a key limitation of SHoMe is that it is designed for use in aviation
maintenance industry. However, it could be changed to make this tool relevant to other
industries/other sectors. It is assumed that the consent of the developer will be required
to do this.

Weblink: http://www.caa.co.uk/application.aspx?catid=33&pagetype=65&appid
=11&mode= detail&id=1129

2.6.4 Nordic Occupational Safety Climate Questionnaire (NOSACQ)

The Nordic Occupational Safety Climate Questionnaire (NOSACQ-50) was developed
by a team of occupational safety researchers from respectively Scandinavian countries
including Denmark (NRCWE), Finland (FIOH), Iceland (Administration of
Occupational Safety and Health Administration), Norway (University of Stavanger) and
Sweden (University of Gothenburg). The tool is based on the theory of organizational
climate and safety, psychological theory, previous empirical research, and empirical
results obtained through international research and continuous development process.
NOSACQ-50 has been pilot tested in a variety of industries in all the Nordic countries,
and the results confirm the reliability and validity of the questionnaire. It is available in
many languages including: Chinese (simplified), Czech, Dutch (Belgium and
Netherlands), Danish, English, Finnish, French (Belgium), Germany, Hungary, Iceland,
Italy, Norwegian, Persian, Polish, Russian, Slovene, Spain and Sweden, versions and
other languages versions are being prepared. This makes it easy applied in companies

that have a multilingual workforce and/or multinational. The results using this tool from
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all over the world are collected in an international database to enable benchmarking

made for the purpose of further development of this tool. Questionnaires have been used

in some of the high risk of injury, such as construction, manufacturing, healthcare,

transportation, etc. Safety climate is defined as the shared perceptions of work group

manager and group safety policy related work, procedures and practices. In other words,

the safety climate reflects employees' perception about the true value of safety in an

organization.

The tool consists of 50 items across seven dimensions, i.e. shared perceptions of:

a)
b)
c)
d)
e)
f)
9)

management safety priority, commitment, and competence
management safety empowerment

management safety justice

workers’ safety priority and risk non-acceptance

workers’ safety commitment

workers’ trust in the efficacy of safety systems

safety communication, learning, and trust in co-workers' safety competence

54



An example of a resulting NOSACQ-50 diagram is shown in Figure 2.3.

NOSACQ-50
Safety climate dimensions
(scale 1-4)

Management safety priority
3,50

3.40
3.30

320 Management safety

Group safety systems empowerment

Group safety learning Management safety justice

—Subsample of database
(N=50)

Group safety priorit Group safety commitment
Hp SRy priomty Up salely : ——Total population (N=1689)

Figure 2.3:  Example of a NOSACQ diagram.

NOSACQ-50 in full version can be used or tailored to obtain research tools that meet
the research situation. This is important to obtain the results desired. Use of this tool is
free of charge for the purposes of exchange of the information (data and experience),

and it cannot be used commercially.

Weblink: http://www.arbejdsmiljoforskning.dk/Spgrgeskemaer/NOSACO-

50.aspx?lang=en
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2.6.5 The Railway Safety Standard Board-(RSSB Safety Culture Toolkit).

This toolkit has been designed for the rail industry but will also be of relevance to non-
rail companies. It provides public access to background information on safety culture,
guidance on conducting analyses and development. The RSSB safety culture assessment
survey was first developed in 1997 for the Railway Safety and Standards Board and had
been used by many rail companies. It comprised a standard questionnaire that was
analysed by RSSB and they produced a report for the assessed company. This provided

a comprehensive safety culture, self-assessment package which included the following

features:
a) Useful background information on safety culture;
b) On-line and/or paper-based safety culture self-assessment using a standardised

questionnaire;
c) Automated analysis of results and production of graphical outputs;
d) Access to assessment-specific improvement solutions;
e) Industry benchmarking;
f) Links to solutions and good practice
This site is designed for safety managers and supervisors involved in planning and
implementing safety policy and safety management systems. It is relevant to all
companies (rail and non-rail) regardless of their current level of safety culture: there is
always room for improvement and the site will offer advice and good practice guidance

specific to their current level of safety culture development.
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2.6.5.1 The Assessmet ToolKit

There are many differing models of safety culture, however they all tend to focus on
very similar areas. The RSSB safety culture assessment approach reflects consideration
of these and is based around the following 4 key elements (of a ‘positive’ safety

culture), 11 ‘factors’ and associated 'sub-factors' as shown in Table 2.5

Table 2.5: Key Element, Factor and Sub Factor In RSSB Toolkit

Key Element Factor Sub Factor
Praclicaily of tasks
Barriers & influences Procedure practically
3 > Resources & equioment availabilil
Etfective & appropriate Persana?HaZS {raining -
safety management S —_— —.
systems Training Prionty on H&S training
Training/Refresher Frequency
- Management feedback
Communications Quality of communicalions
Genuine Cornmitment (o H&S
Organisational commifment Resources and systems
Demonstrable Safely vs. Commercial prionty
management commitment Senior managers’ attention to H&S
to H&S Management Commitment Chaflenging Non-compliance

Senior Management Visibilily
Management response fo H&S suggestions

(senior and line)

Supervisor's Role My Supervisor
Pearsonal role Personal Confidence & Understanding
Personal Responsibiilly for H&S
Participation, i nvglvement Work mele's influence ﬁgﬁg&g:%@ﬂfiﬁgﬁfg
Sworidcree Miide 1o Risk {aking behaviours PPE use
Compliance levels
: 2 Levei of Trust
Employee particpation Managemeni/iv orkforce collaboration
Just culture
Organisational learning & S : -
continuous improvemert Qrganisational learning LLE,;/;,:,!7 3: ;i,?&r;bng

Source: http://rssb.info-exchange.com/?=130071

The main assessment tool is the survey that includes 54 questions to assess employee
attitudes, values and perceptions towards safety and safety management systems across
the 11 safety culture ‘factors’. The survey can be tailored to an individual company by

defining the job roles, departments and locations to be included in the survey.
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The survey is distributed and completed, either via hard copy or directly on-line. The
software then allows a range of analyses to be conducted that automatically generates

results-specific guidance.

The specific guidance is generated automatically by the toolkit from analysis of the

survey responses. This provides:

e An overall assessment of the organisation’s safety culture level

Identification of the overall priority ‘enablers’ for safety culture improvement

Identification of detailed areas to address and potential “quick wins”

Identification of issues that require further investigation

Links to improvement examples

The main overview is obtained by:

e Selecting the default options in the ‘Standard reports” Function menu to run an
overall assessment report for the whole company. This will provide an
indication of the overall/company average safety culture development level and
relative strengths and weaknesses across all factors/questions, roles, locations
and departments

e Comparing up to 6 roles, departments or locations to identify relative strengths
and weaknesses across all factors

e Generate an industry benchmarking report to compare anonymous company

results against companies in the same sector
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2.7 Proposed Measuring Safety Culture/Climate Toolkit

Since there are contextual differences between and within the organization, then the
approach to adopt the standard, ‘one size fits all’ strategy cannot be practiced. Measure
and diagnose the safety culture of an organization cannot just ‘take from the shelf
devices’. It needs to have a tailored approach taking into account the local context.
Therefore, merging several methods and tools to measure safety climate is highly
recommended during the assessment process. This approach is recommended to ensure
that the safety culture assessment process would produce the best results as expected

and can help organizations create a work environment that is safe and conducive.

Most of the tools are ‘free at the point of use’ to help organizations in the assessment
process of safety culture/climate. There are advantages and disadvantages in the five
methods discussed. Based on the advantages and disadvantages that are shown in
Table 2.6, the author decided to select the tool from Loughborough Safety Culture
Assessment Toolkit( LSCAT) issued by Health and Safety Executive (HSE), United
Kingdom. It is the collaboration between the Offshore Safety Division of the HSE,
Chevron UK and the Railway Safety Standard Board (RSSB Safety Culture Toolkit)

which led to the creation of a set of tools that will be used in the study.

Both of these methods were chosen because it was easy to use and the questions were
short but clear. These types of questions are related to the current study and have been
widely used in previous studies and the results confirm their reliability and validity of
the questionnaire. Several reasons have been mentioned in previous subsections. Almost
all the research questions used in this research were research independent and dependent
variables. Types of questions chosen were according to the suitability to the study and

local conditions.

59



Table 2.6

Characteristics of the Safety Culture/Climate Toolkits

Tools

Advantages

Disadvantages

Score Your Safety culture
Checklist (developed by James
Reason and John Wreathall,2000

in Australia)

-Structure and Scoring system Is
uncomplicated.
-Easy to use for beginners and

inexperienced user.

-Lacking of benchmarking data
-complexity of languages used
-need to be modify to be used

more effective in other industrial

Loughborough Safety Culture
Assessment Toolkit( LSCAT)
( developed by Loughborough

University)

-it was developed initially for use
in oil and gas.
-benchmarking data available

from Loughborough University

--need to be modify to be used
more effective in other industrial

-need some knowledge to use it.

Safety Health of Maintenance
Engineering (SHoMe) Tool
(‘was developed by UK Civil

Aviation Authority)

-initially was developed to
identify indicators of “safety
health™ in aviation engineering

maintenance organization.

- need to be modify to be used

more effective in other industrial

Railway Safety Standard Board
(RSSB Safety Culture Toolkit)
(developed by Railway Safety

and Standard Board )

-This toolkit has been designed
for the rail industry but will also
be of relevance to non-rail

companies.

- It provides public access to

background information  on
safety culture, guidance on
conducting analyses and

development.
- provided a comprehensive
safety culture self-assessment

package.

- provided a comprehensive
safety culture self-assessment
package, need to be modify to
be used more effective in other

industrial
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‘Table 2.6 continued’

Tools

Advantages

Disadvantages

Nordic Occupational Safety
Climate Questionnaire

( NOSACQ-50).

( developed by Consortium of

some Scandinavian Institutes)

-The Tool is based on
organisational and safety climate
theory, psychological theory,
previous empirical research, and
empirical results acquired
through international studies and
a continuous development
process.

-have been pilot tested in various
industries in all Nordic countries
and the result confirm the
reliability and validity of the
questionnaire.

-available in numerous
languages.

-already been applied in several
high injury risk sectors, e.g.
construction, manufacturing,

health care, transport, etc.
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In preparing the assessment tool, several factors were involved such as independent and
dependent factors. Accordingly, the explanation about these factors will be discussed in

the subsection below.

2.8 Dependent Factor

Dependent variable is the result or effect in the relationship between the variables
(Chua, 2006). Level of Awareness is the dependent factor in this study, and explanation

about it will be found in the next subsection.

2.8.1 Level of Awareness (LoA) of OSH

It is important to measure LoOA and improve the health and safety of a company
(HSE, 2001). A positive and high compliance on safety aspects is important in carrying
out the work. This is for ensuring worker safety. Several studies Brown et al. (2000);
Department of Employment and Workplace Relations Office of Australian Safety and
Compensation (2005); Hofman (1996); Seo (2005); Thomas (1999), focused on
discovering mechanisms between particular organizational factors and individual safety

awareness.

In UK and Australia, there has been a move away from measuring safety using
retrospective data such as lost time incidents. ‘There is currently a move towards
predictive assessments of the safety climate of the organization or worksite’ (Australia,
1994; Department of Employment and Workplace Relations Office of Australian Safety

and Compensation, 2005; Lingard, 2011; Wales, 2001).
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A number of methods have been developed to measure awareness. One method is to use
five common factors which are: 1) perceptions of management’s commitment to safety;
2) perceptions of safety management systems; and 3) perceptions of risk; 4) work
pressure and 5) competence as propose by (Flin, et al., 2000).

‘Management commitment to safety would lead to active promotion of safety activities

(Zhang, et al., 2002) and more supervision’ (Zohar, 2000).

Management has a key influence on the organization safety culture. A review revealed
that workers’ perceptions of management attitude and behavior towards safety are
useful measures of an organization’s safety climate. Production planning and discipline

are also important.

“More devotion to safety training would increase workers’ competence. More
supervisors’ involvement would enhance employees’ awareness and behavior” (Simard,

1994).

The main issue is clearly that the safety culture approach is to identify and clarify the
relationship between the organization’s safety culture and safety awareness (i.e. how the
features of organizational safety culture affects safety). The accident records (self-
reported accident statistics, observed incidents/near miss), compliance with safety
regulations and employee behavior could be an indication of an organization’s safety
awareness.

‘The underlying reasoning is that by enforcing and enhancing an organization’s safety
culture-assuming that this is feasible — workers’ behavior compliance and participation
(i.e. their willingness and motivation to contribute to safety beyond the minimum
requirements) would be influenced positively, eventually leading to higher level of

safety in organization ”(Guldenmund, 2010).
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Based among others on the meta-analysis review, there is growing evidence that the
safety climate (i.e. shared perceptions of workers, as measured by the survey) is a
predictor of safety awareness, and it is found across industries and countries (Christian

et al., 2009; Clarke, 2006; Kuenzi, 2009; Nahrgang et al., 2006).

A recent study by Smith (2009), found that studies conducted not only shows the
relationship between safety climate and safety awareness while working alone but more
focused on a more consistent and independent integration between employees at all

times.

Based on the results of previous studies it is shown that safety climate can be used as
predictors of safety awareness, and it can form the basis of the more pro-active
preventive actions before a work-related accident really happened (Antonsen, 2009;

Flin, et al., 2000).

2.9 Independent Factors

Independent variables are the causes or factors that existed before the change in the
dependent variable (Chua, 2006). Based on the literature review made and through
validation, researcher had identified 16 potential variables that affect the safety
awareness to make the survey questions. Furthermore, based on factor analysis test, the
16 variables were grouped into fours dimensions: management commitment,
employee’s participation, training and education and communication in which will be

discussed in next subsection.
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2.9.1 Management Commitment

There are three factors in this group: management support, teamwork, clear and realistic

goals. Details in Table 2.7.

Table 2.7: Management Commitment Factors
Factors Description References
Management Support It is evident that management Pierce(1995b), Blake(1997),

plays a very important role in an
efficient and effective safety
program. Management must fully
and actively translate ideas into
safety actions, including issuing a
written comprehensive safety
policy, allocating sufficient
resources, promptly reacting to
safety suggestions and
complaints, attending regular
safety meetings and training,
regularly visiting the workplace
following the same safety rules

as others, etc.

Stranks (2000), Rowlinson
(2003), Rechenthin (2004),
Abudayyeh et al.(2006), Herrero
et al.(2006), Aksorn and

Hadikusumo ( 2008)

Teamwork A safety program succeeds when
all concerned parties from top to
bottom hierarchical levels realize
that preventing accidents is

everyone's responsibility.

McGowan and
Norton(1989),Krause (1997),

Ulloa and Adams (2004)

Adapted from Aksorn (2008)
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‘Table 2.7 Continued’

Factors

Description

References

Clear and Realistic Goals

Safety programs can accomplish
the desired results when safety
goals have clearly established.
The safety goals should give a
clear picture, directing and focus
for performing day to day
activities in order to reach
desired results. When realistic
and achievable goals are set up,
the progress towards
accomplishing such goals can be

easily measured.

Weber (1992a), Cooper( 1993),
Pierce ( 1995a), Blake ( 1997),

Aksorn and Hadikusumo ( 2008)

Adapted from Aksorn (2008)
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2.9.2 Employees participation

There are four factors in this group: positive group, personal attitude, personal

motivation and continuing participation of employees as shown in Table 2.8.

Table 2.8: Employees’ Participation Factors

Factors

Description

References

Positive group norms

Group norms are the accepted
attitudes about various things
amongst a group of people. In
practice, members of a group
conform to certain attitudes
simply to avoid sanctions. If
positive attitudes towards safety
can be built and embedded within
group, safety can then be

managed successfully.

Petersen (1984), Sarkus
(1977), Stranks (2000),

Johnson (2003)

Personal attitude

Attitude is a tendency to respond
positively and/or negatively to
certain persons, objects or
situations and is normally built
up through experience.
Individuals, however, differ in
their perception of risks and
willingness to take risks.
Successful safety programs can
be achieved if the positive
attitudes of employees toward

safety are reinforced.

Levitt and Samelson (1993),
Stranks ( 1994), Tam et
al.(2001), Johnson ( 2003),
Schultz ( 2004), Fang et al.

(2006).
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‘Table 2.8 Continued’

Factors

Description

References

Personal motivation

Although workers have adequate
knowledge and skills to
accomplish their jobs safely they
will not however, work in such
manner unless they are motivated
to do so. To ensure commendable
safety records, all personnel in
the workplace must be motivated
to carry out their job
responsibilities safely, by the
possibilities of achievement and
recognition, opportunity for
additional responsibilities,

rewards, and personal growth.

Petersen (1984), Levitt and
Samelson (1 1993), Stranks
(1994), Neal and Griffin

(2002), Johnson (2003)

Continuing participation of

employees

-Successfully safety programs
largely depend on employee
involvement as workers tend to
support the activities that they
themselves help to create.
-Workers should be given
opportunities to provide input
into the design and
implementation of safety
programs such as being a
member of the safety committee,
reporting hazards and unsafe
practices to supervisors and
identifying training needs,

investigating an accidents , etc.

Peyton and Rubio (1991),
Harper and Koehn (1998),
Ariss (2003), Smith ( 2003),

Abudayyeh et al.(2006).

Adapted from Aksorn (2008)
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2.9.3 Training and Education

There are six factors in this group: effective enforcement scheme, appropriate

supervision, appropriate safety education and training, safety equipment acquisition and

maintenance, personal competency and program evaluation as shown in Table 2.9.

Table 2.9:

Training and Education Factors

Factors

Description

References

Effective Enforcement Scheme

Not conforming to safety rules is
known as a violation. Violation
need to be encountered with
enforcement. Management must
therefore provide the means of
enforcing workers, especially the
violators, to obey the safety rules
and regulations. By providing an
effective enforcing mechanism,
management will face less cases

of violation by employees.

Pierce(1995b),Michaud (1995),
Construction Safety
Association of Ontario(2002),

Fang at al.(2004)

Appropriate Safety Education

and Training

A successful safety program can
be achieved if all employees are
given periodic educational and
training programs in order to
improve their knowledge and

skills on safety at work.

Cooper and Cotton ( 2000),
Toole(2002), Tam et al.(2004),
Fang et al.(2004), Fang et

al.(2006).

Adapted from Aksorn (2008)
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‘Table 2.9 Continued’

Factors

Description

References

Safety equipment acquisition

and Maintenance

The workplace must be carefully
assessed to determine possible
hazards on order for proper
selection of safety equipment.
An effective safety program
results in fewer injuries due to
proper safety equipment
a