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ABSTRACT

The textile industry is considered one of the industries with high accident rates that lead
to less job satisfaction, high compensation cost, bad industry image, and low productivity. To
reduce the number of accidents, a sound and practical safety implementation must be
encouraged. Since management and employees are key input to enhance productivity, this study
investigates the relationships between safety implementation and productivity. A total of 28
items associated with three key factors, namely the People, People Results, and Productivity
factors, are used for a questionnaire survey development. Three hundred questionnaires are
distributed, with 130 questionnaires returned, representing a 43.3 response rate. The exploratory
factor analysis confirms four key factors with their associated items. The structural equation
modelling proves a significant relationship between the People (Management) and People
(Employee) factors. It is also found that these two factors have no direct relationship with the
Productivity factor, but an indirect relationship through the People Results factor. To enhance
the productivity, hence, management has to empower employees with a practical safety
implementation plan, establish a safety committee, and enhance safety communication in the
workplace. Employees, on the other hand, should participate in safety activities, help each other
in improving safety, and comply with safety rules. All of these lead to higher job satisfaction,
lower turnover, less rework, and eventually increased productivity.

Keywords: Productivity; Safety implementation; Structural equation modeling; Textile
industry

Introduction and clothes have been the major export

The textile industry is one of the
major contributors to many Asian
economies, and one of the main revenue-
generating sectors [1]. In Thailand, textile

items since 1980s with high production,
employment, and export value [1]. The
industry, however, involves many hazards
that can cause injury to workers, e.g. the
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transportation in the workplace, the work
equipment, and the dangerous working
environment [2]. Calvin and Joseph [3]
commented that many workers ignored
using any safety devices at work, and
managed stress improperly. This poor safety
implementation leads to injuries and deaths
[4]. A strong safety culture is, thus, essential
in reducing injuries, lost work hours, and
accident-related compensation costs. In
addition, the reduction of workplace injuries
may increase the motivation of employees,
improve the quality of products, reduce the
employees’ turnover, and enhance the
productivity [5].

According to  Chinda  [6],
productivity is defined as the ratio of
outputs (in terms of goods created) to inputs
(usually per hour), and that, to improve this
ratio, continuous improvement must be
performed in the organization. To enhance
productivity, the organization may either
consider reducing inputs while keeping
outputs constant, or increasing outputs
while keeping inputs constant [7]. This
study investigates the improvement of
safety implementation in enhancing the
company’s productivity.

The Conceptual Model of Safety
Implementation and Productivity

It is apparent that the enhancement of
safety helps organizations to reduce the
number of accidents, improve the industry’s
image, increase productivity, and enhance
safety performance [8, 9]. Eskildsen and
Dahlgaard [10] mentioned that the employee
is the most crucial asset in driving continuous
improvement. Turnbeaugh [11] noted that
there is a link between safety and other
business outcomes, such as productivity at
the organizational culture level. For instance,
education and job training can enhance
workers' motivation; this is a prime factor in
increasing workers' health, safety and well-
being, as well as productivity. This is
consistent with the European Foundation for
Quality Management view [12] that people
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are a key to achieve the key performance
results (see Fig. 1).
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Fig. 1. The EFQM excellence model.

The EFQM Excellence Model illustrates that
excellent  results, with  respect to
performance, customers, people and society,
are achieved through leadership, people
management and development, effective use
of partnerships and resources, clear and well
directed policy and strategy, and effective
processes [12]. The model is applied in many
safety-related researches. Wright et al. [13],
for example, developed a self-assessment
tool for assessing safety performance based
on the EFQM Excellence model. Mbuya and
Lema [14] investigated the relationships
between the EFQM Excellence model and
the safety management system, and found
that such a model is appropriate for the safety
improvement. In this study, the model is
adjusted to examine, in particular, the
relationships between the implementation of
safety and the enhancement of productivity
(see Fig. 2).

‘ People H People Results H Productivity

Fig. 2. The conceptual model of safety
implementation and productivity.

Based on a number of safety- and
productivity-related literatures, a total of 28
items associated with safety implementation
and productivity are extracted. Details are
given below.
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People factor

The People factor describes how an
organization manages, develops, and
releases safety knowledge and full potential
of its people at an individual, team-based,
and organization-wide level, and plans these
activities to support its safety policies and
strategies and the effective operation of its
processes [12]. There are 13 items associated
with this factor. A brief description of each is
presented below.

1. Employees’ participation in safety:
Ali et al. [5] mentioned that
employees’ participation in safety
helps reducing injury rates in
organizations.

2. Emergency preparedness: Having
an emergency plan mitigates the
accidents through a quick response
[15].

3. Perceived risk: The amount of risk
perceived by a worker dictates
his/her work action [16].

4. Use of ergonomics application:
Physical and mental fatigue affects
health safety and ergonomics.
Good work design helps in
improving safety [17].

5. Training: Cheng et al. [18] stated
that education and training
programs are of vital importance for
the dissemination of information
and improvement of health
behavior, and safety consciousness.

6. Peer review: To improve safety

performance, workmate
interventions must be encouraged
[19].

7. Accident experience: Work

accident experience has a positive
correlation with external causal
attributions and unsafe behavior

[20].
8. Safety compliance: A safe
workplace is achieved through

employees complying with safety
regulations, taking proper safety
measures, and participating actively

in safety meetings and activities
[21].

9. Stress: Donald et al. [22] stated that
workers with less stress will
perform better and achieve better
productivity.

10. Employees’ involvement: A higher
level of workers’ involvement in
safety produces a better safety
performance [23].

11. Teamwork: Safety performance is
significantly influenced by
organization team members and on-
site safety communication [24].

12. Employees’ empowerment.
Employees have unique abilities,
skills, and knowledge that can be
used to empower them to create a
safe work environment [25].

13. Incident report: The incident
reports should be used for the
organizational learning [25].

People results factor

This factor looks at what an
organization is achieving in relation to its
own employees. It is the results people
achieved from safety implementation. This
factor is associated with seven items, as
follows:

1. Job tenure: The reduction of
workplace injuries may reduce
employee turnover [5].

2. Work attitudes: Employees working
in a safe workplace seem to have
better work attitudes [26].

3. Job satisfaction: The perception of
danger and risk is related to job
satisfaction. Maintaining the health
and safety of workers, and offering
the appropriate levels of job
satisfaction lead employees to
higher productivity levels [17].

4. Motivation: Ali et al. [5] stated that
the reduction of workplace injuries
may increase the motivation of
employees.
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5. Absenteeism: A workplace with few
accidents  usually has  lower
absenteeism [27].

6. Workforce morale: Employees with
excellent safety implementation have
high workforce morale [28].

7. Communication enhancement: Two-
way communication is achieved
through employees’ involvement in
safety [18].

Productivity factor

The Productivity factor looks at
what an organization is achieving in relation
to its planned performance. It reflects the
company’s overall performance. It is
examined under eight items, as presented
below.

1. Working environment: Mitropoulos
and Cupido [29] suggested that a
positive safe behavior results in a
good working environment and
higher productivity.

2. Work speed: The enhancement of
safety culture will lead to an increase
in the working speed [29].

3. Material damage: Fernandez-Muniz
et al. [30] claimed that the
improvement of safety culture lowers
the amount of rework.

4. Quality of product: Boraiko et al. [31]
confirmed that safe operating practice
can reduce risk to employees while
they are performing tasks. This then
contributes to high process and
product quality.

5. Compensation cost: According to
Pasman [32], the positive safety
culture helps reduce the
compensation cost.

6. Reputation: High rates of severe
injuries in  organizations have
detrimental effects on the reputation,
as well as performance of
organizations [5].

7. Customers’ perception: Accidents
and poor service quality are primarily
rooted in socio-technical human
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factors, and can translate into loss of
customers, and loss of market share
[33].

8. Accident rate: Accident rates are
reduced  with better  safety
performance [32, 34].

The above 28 items are used in
guestionnaire survey development to gather
data for the exploratory factor analysis and
structural equation modeling to investigate
the relationships of the three factors.

Questionnaire Survey and Responses

Questionnaire survey
development

The questionnaire survey is used in
this study for data collection from the
textile-related organizations. A list of mid-
and large-sized textile firms located mainly
in Bangkok and nearby areas was used as a
sampling frame. Both upstream and
downstream firms are considered to gain the
understanding of safety implementation in
the textile supply chain.

To gain mixed perceptions of safety
and productivity, both lower and higher
working levels, such as managers,
engineers, project supervisors, and frontline

employees, were set as the target
respondents.
The questionnaire survey

comprised five parts. The first part was
aimed to gather demographical information
about the respondents and their respective
organizations to ensure their appropriate
backgrounds. The second, third, and fourth
parts covered 13, seven, and eight
statements to operationally define the
People, People Results, and Productivity
factors, respectively. Examples of the
statements are “participations of employees
in safety activities encourage safety
implementation in the organization”, “better
safety implementation lowers the turnover
rate”, and “better safety implementation
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leads to healthier working environment”.
Full details of the questionnaire survey are
listed in the Appendix.

The respondents were asked to score
each statement using a five-point Likert
scale, with point 1 representing ‘strongly
disagree’ and point 5 representing ‘strongly
agree’. The scores achieved from these three
parts were used for the exploratory factor
analysis and the structural equation
modeling.

Questionnaire responses

Three hundred questionnaires were
launched, with 130 questionnaires returned.
This represented the response rate of 43.3%.
Three out of the 130 responses were
incomplete, thus, they were discarded,
resulting in a total of 127 responses for the
analyses.

The ratio between the management
and frontline levels was 2:3. Around 70% of
them have more than five years working
experience, both in their present
organizations and the textile-related
industry. Moreover, half of them were in
their current positions for more than five
years. This indicates the appropriateness of
the respondents involved in the survey.

Preliminary analyses

Data collected from the
guestionnaire survey were screened with a
number of data examination techniques,
including the normality and outliers tests, to
increase confidence in the data. The
normality test revealed no skewness and
kurtosis values over the cut-off value of
+2.58 as recommended by Pallant [35], thus
concluding the normal distribution. The
outlier test also showed no signs of outliers.
These, thus, increased confidence in the data
to be used in the exploratory factor analysis
prior to the structural equation modeling.

Exploratory factor analysis
The exploratory factor analysis was
performed to examine how underlying

constructs influence the responses on a
number of measured variables [35]. In this
study, the 28 items were analyzed to
confirm their respective constructs, i.e.
People, People Results, and Productivity
factors.

Before performing the exploratory
factor analysis, the Kaiser-Meyer-Olkin
(KMO) and the Bartlett’s test of Sphericity
were examined to measure the sampling
adequacy and check that the original
variables were sufficiently correlated [36].
The KMO value should be greater than 0.5
for a satisfactory factor analysis to proceed,
and the Bartlett’s test of Sphericity should be
significant (p < 0.05) for factor analysis to be
considered appropriate [36]. The results, as
shown in Table 1, proved the suitability of
the data for the exploratory factor analysis.

Table 1. The results of the KMO and
Bartlett’s test of sphericity.

Test Suggested Computed
value value

Kaiser-Meyer-Olkin

(KMO) > 0.50 0.87

Bartle_tt_s Test of <0.05 0.00

Sphericity

To extract the number of factors
that best represent the interrelationships
among the set of variables, this study
utilized the generalized least squares
method, with a cut-off factor loading of 0.4,
and varimax rotation, for the exploratory
factor analysis [37]. The first run of the 28
items resulted in removing two items,
namely the “use of ergonomics application”
(under the People factor) and the
“compensation cost” (under the
Productivity factor) items as they failed to
make the cut-off of 0.4.

The second run of the remaining 26
items extracted four factors, as depicted in
Table 2. It is noted that the People factor is
now extracted into two factors, namely the
People (Employee) factor (with 11
associated items) and the People
(Management) factor (with four associated

50



Vol.22, No.2, April-June 2017

Thammasat International Journal of Science and Technology

items), while the People Results and the
Productivity factors consist of nine and four
items, respectively.

Table 2 reveals four items (the

“reputation”, “accident rate”,
communication enhancement”, and
“working environment” items) initially

assumed to be associated with a certain
factor, to correlate with another factor. For
instance, the “communication enhancement”
item appeared to be loading on the People
(Management) factor, not the People Results
factor as was firstly hypothesized. This is
partly confirmed by Cheng et al. (2013) that
two-way communication, between

management and employee levels, is a
criterion to improve project performance.
To ensure the appropriateness of
groupings of four factors extracted, the
reliability test with the Cronbach alpha was
performed. According to Flynn et al. [38], the
alpha value of 0.6 or more is considered
reliable. Table 3 shows all alpha values
higher than 0.6, hence all are considered
highly reliable. The four factors, with their
26 associated items, then represent the
baseline model of this study (see Fig. 3).

Table 2. The exploratory factor analysis of the 26 items.

Item Factor
People People People Productivity
(Employee) (Management) Results
Employees’ 0.706
participation in safety
Emergency 0.699
preparedness
Safety compliance 0.652
Reputation* 0.606
Perceived risk 0.574
Training 0.573
Employees’ 0.562
involvement
Peer review 0.556
Accident rate* 0.487
Accident experience 0.472
Stress 0.404
Use of ergonomics 0.307
application
Compensation cost 0.247
Employees’ 0.561
empowerment
Teamwork 0.560
Communication 0.530
enhancement*
Incident report 0.448
Job satisfaction 0.798
Motivation 0.766
Workforce morale 0.572
Work attitudes 0.559
Working 0.481
environment*
Absenteeism 0.510
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Job tenure 0.442

Quality of product 0.938
Material damage 0.594
Customers’ 0.445
perception

Work speed 0.414

Note: * Items relocated from one factor to another factor.

Table 3. The reliability test results.

Factor and item Alpha value Alpha if item deleted
People (Employee) 0.856
Employees’  participation  in 0.840
safety
Emergency preparedness 0.834
Safety compliance 0.838
Reputation 0.841
Perceived risk 0.841
Training 0.841
Employees’ involvement 0.843
Peer review 0.838
Accident rate 0.852
Accident experience 0.856
Stress 0.854
People (Management) 0.726
Employees’ empowerment 0.513
Teamwork 0.620
Communication enhancement 0.726
Incident report 0.692
People Results 0.870
Job satisfaction 0.843
Motivation 0.849
Workforce morale 0.856
Work attitudes 0.849
Working environment 0.865
Absenteeism 0.847
Job tenure 0.850
Productivity 0.812
Quality of product 0.700
Material damage 0.766
Customers’ perception 0.791
Work speed 0.794
models: measurement and structural models.
Structural Equation Modeling of The former is concerned with how well the
Safety Implementation and observed variables measure the latent factors,
Productivity address_lng their rellablllt.y and valld'lty. The
Basically,  structural  equation latter is concerned with modelling the

modeling (SEM) comprises two types of

relationships between the latent factors, by
describing the amount of explained and
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unexplained variance, which is akin to the
system of simultaneous regression models
[39].

Employees’ empowerment

Teamwork

People
(Management)

| Communication enhancement

| Incident report

| Employees’ participation in safety

| Emergency preparedness

| Safety compliance

Reputation

Perceived risk

People
(Employee)

Training

Employees’ involvement

Accident rate

Accident experience

| Peer review

Stress

Job satisfaction

Motivation

Workforce morale

Work attitude People Results

Waorking environment

Job tenure

Quality of product

Material damage

Productivity

Customers' perception

‘Work speed

I
I
I
I
I
| Absenteeism
I
I
I
I
I

Fig. 3. Baseline model of safety
implementation and productivity.

In this study, a confirmatory factor
analysis was conducted to increase
confidence in the measurement model. The
confirmatory factor analysis allows for the
assessment of fit between observed data and
a priori  conceptualized, confirming
correlations between latent factors and their
observed indicator variables [40, 41].

The common fit indices used to
assess the model fit are the ratio of chi-
square to the degrees of freedom
(CMIN/DF), the comparative fit index
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(CFI), and the root mean square error of
approximation (RMSEA) [42, 43, 44]. The
model fit results of the baseline model, as
illustrated in Table 4, revealed a need to
modify the model to further improve the
model fit.

To improve model fit, the paths
with low correlations should be eliminated,
while the paths and/or correlations with high
computed modification indices should be
added [45]. In this study, three correlations
were added as suggested by the
modification indices, including the “job
satisfaction” item with the “motivation”
item, the “emergency preparedness” item
with the “work speed” item, and the
“absenteeism” item with the “job tenure”
item. This is partially confirmed by Wu et
al. [15] that having an emergency
preparedness increases work speed. Adding
the stated correlations led to the best-fit
measurement model with the fit indices (see
Table 4).

Having established confidence in the
measurement model, a structural equation
model was developed to test the directions of
relationships between the four factors
(People (Management), People (Employee),
People Results, and Productivity), as
reflected by the arrows connecting them. As
shown in Fig. 2, the Productivity factor was
assumed to be influenced by the People

(Management), People (Employee), and
People Results factors. The People
(Management) and People (Employee)

factors, at the same time, have an indirect
effect on the Productivity factor through the
People Results factor. To prove these
relationships, and improve the overall model
fit, a number of model runs (with different
arrow directions connecting the three factors)
were executed, and the fit indices were
recorded. The model with the best fit should
prove the directional influences [46]. The
best-fit structural model (see Figs. 4 and 5),
with the fit indices (see Table 4) was
considered the final model of safety
implementation and productivity.
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Table 4. Model fit results.

Fit index Recommended Baseline Best-fit measurement Best-fit structural
value model model model

CMIN/DF <2.00 2.03 1.92 1.89

CFl >0.80 0.79 0.82 0.83

RMSEA <0.10 0.09 0.08 0.07

People
Employees’ empowerment (Management) .
Teamwork People 0.77
| Communication enhancement (Management) 0.64‘

| Incident report

| Employees’ participation in safefy

| Emergency preparedness

| Safety compliance

Reputation

Perceived risk

Training

Employees’ involvement

Peer review

Accident rate

Accident experience

Stress

Job satisfaction

Motivation

Workforce morale

Work attitude

Working environment

Absenteeism

Job tenure

Quality of product

Material damage

Customers' perception

Work speed

People
(Employee)

7

People Results

Productivity

Fig. 4. The best-fit structural model.
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People
0.22
(Employee)

Fig. 5. The final model of safety
implementation and productivity.

The final model of safety
implementation and productivity indicates
that the People (Management) factor drives
the People Results factor (with path
coefficient = 0.72), while the People Results
factor strongly influences the Productivity
factor (with path coefficient = 0.77). The
People (Management) factor also has a
direct relationship with the People
(Employee) factor. No direct relationships,
however, were found between the People
factors and the Productivity factor (see
Table 5).

An indirect relationship between the
People (Management) and Productivity
factors could imply that proper safety
empowerment with good teamwork lead to
higher job satisfaction and productivity.
More employees’ participation in safety
activities also helps reduce accidents,
turnover, and absenteeism, thus resulting in a
higher productivity [5, 27]. Involvement with
safety also enhances the two-way
communication; employees hence make
fewer mistakes and have less rework [30].
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Table 5. Direct and indirect path coefficients

Latent factor Correlation coefficient R?

People - 0.41

(Employee) 0.64 * People (Management)

People Results (0.72 * People (Management)) + (0.22 * People (Employee)) + 0.78
(0.14 * People (Management) * People (Employee))

Productivity (0.77 * People Results) + (0.55 * People (Management) * People 0.60

Results) + (0.17 * People (Employee) * People Results)

Discussion and Conclusion

The textile industry is one of the
industries with high incident and accident
rates. To improve its safety record and
eventually increase the productivity, a
conceptual model, based on the three key
factors (the People, People Results, and
Productivity factors), was developed. A
total of 28 items associated with the three
factors were extracted from the literature,
and were used in the questionnaire survey
for data collection. One hundred and thirty
responses were received from 300 surveys
sent, representing 43.3% of the response
rate. Around half of the respondents are in
management position, and have been
working in their current organizations for
more than five years. These reflect the
appropriateness of the data collected.

The exploratory factor analysis was
then used to confirm the proposed factors’
structures, as well as their associated items,
of the conceptual model. Afterward, the
structural equation modeling was performed
to gain insights into the interactions and
associations among the three key factors.

The results reveal that the
productivity in the company can be
enhanced through a successful safety
implementation, as there is a strong link
from the People Results factor to the
Productivity factor. It is hence clear that
higher job satisfaction, motivation, and
morale through safety implementation raise
the productivity.

Management plays an important
role in enhancing the productivity. This
could be seen from strong relationships
between the People (Management), the
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People Results, and the Productivity factors.
The management should, therefore,
encourage the implementation of safety
activities, set appropriate safety roles for the
employees, support adequate safety
training, ensure safety compliance, enhance
two-way communication to achieve positive
safety results, and finally enhance the
company’s productivity.

Forcing the safety implementation,
without real employees’ involvement and
empowerment, could result in not achieving
higher productivity. This is confirmed by
the absence of a direct effect between the
People (Employee) and the Productivity
factors, indicating no statistically significant
relationship between the two factors.

A practical action plan should be
initiated to encourage safety
implementation. A safety committee should
be established by selecting a representative
from each department to elicit various
perspectives regarding a safety
implementation plan. Safety activities
should be promoted and supported by
management,  both  physically and
financially. The activities should be
monitored, and feedback sent back to the
safety committee to improve the safety plan
to achieve higher productivity in long term.

This research study provides a
number of benefits to the Thai textile
industry, as discussed below.

e Employees’ participation and
compliance in safety, together with
proper safety training, leads to
better safety results in relation to the
company’s own employees, such as
safety communication
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enhancement, better work attitudes,
and higher motivation in safety
implementation. These people,
individually and collectively, lead
the company to higher productivity
in terms of better quality of product,
less material damage, less
compensation cost, and higher work
speed.

e Forcing the safety implementation,
without real employees’
involvement and empowerment,
could result in not achieving safety
record improvement. This is
consistent to Calvin and Joseph
(2006) that without a clear
understanding and
acknowledgement of  safety
implementation from employees, a
reduced injury rate cannot be
achieved.

o Better quality of product
could be achieved from successful
safety implementation, as less
absenteeism and turnover rate,
higher job satisfaction and better
working environment are achieved.

The limitations of this study are

listed below:
e The data used were based on input
provided only by medium-to-large

Appendix

textile companies located mainly in
Bangkok, Thailand. Both lower and
higher working levels were, however,
set as the target respondents to gain
mixed perceptions of safety and
productivity.

e The number of items used to
operationalize the three constructs
(People, People Results, and
Productivity) were extracted from the
international literature review, and
were not specifically limited to the
Thai practices.

e The relationships of the three
constructs were analyzed based on the
questionnaire surveys targeting Thai
textile firms, thus, it might not fully be
applied in other countries.

For future research, a comparative study
may be performed between developed and
developing countries (Thailand, for example)
to investigate the differences in safety
implementation and productivity
enhancement. A comparison study between
top management and workers’ perceptions of
safety could also be performed to capture the
macro-level, as well as micro-level
perspectives, of safety implementation.

This part contains 28 statements relating to safety and productivity. Please complete
this part by circling the score that best reflects the level of your agreement or disagreement with
each statement. The meaning of each score is shown below.

1 2 3 4 5
Strongly Disagree  Disagree Neither Agree nor Disagree Agree Strongly Agree
No. Statement Score
People

1. Participation of employees in safety activities helps improve safety 1 2 3 4 5
implementation in the organization.

2. Having employees with emergency preparedness skill helps improve safety 1 2 3 4 5

implementation in the organization.
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3. Having employees with risk awareness
implementation in the organization.

4, The use of ergonomics application helps improve safety implementationin 1 2 3 4 5
the organization.

helps improve safety 1 2 3 4 5

5. Receiving appropriate safety training helps improve safety implementation 1 2 3 4 5
in the organization.

6. Cooperation among employees in safety matters helps improve safety 1 2 3 4 5
implementation in the organization.

7. Having employees with accident experiences helps improve safety 1 2 3 4 5
implementation in the organization.

8. Compliance on safety rules helps improve safety implementation inthe 1 2 3 4 5
organization.

9. Having employees with less work pressure helps improve safety 1 2 3 4 5

implementation in the organization.

10.  Assignment of safety responsibilities helps improve safety implementation 1 2 3 4 5
in the organization.

11.  Good teamwork helps improve safety implementation in the organization. 1 2 3 4 5

12.  Proper safety empowerment helps improve safety implementation inthe 1 2 3 4 5
organization.

13.  Having incident reports helps improve safety implementation in the 1 2 3 4 5
organization.
People Results

14.  Good safety implementation leads to less turnover rate. 1 2 3 45
15.  Good safety implementation leads to better work attitudes. 1 2 3 45
16.  Good safety implementation leads to higher job satisfaction. 1 2 3 45
17.  Good safety implementation leads to better work motivation. 1 2 3 45
18.  Good safety implementation leads to less absenteeism. 1 2 3 45
19.  Good safety implementation leads to higher workforce morale. 1 2 3 45
20.  Good safety implementation leads to communication enhancement. 1 2 3 45
Productivity
21. Good safety implementation improves working environment in the 1 2 3 4 5
organization.
22.  Good safety implementation increases work speed. 1 2 3 45
23.  Good safety implementation reduces rework. 1 2 3 45
24.  Good safety implementation enhances work quality. 1 2 3 45
25.  Good safety implementation reduces compensation cost. 1 2 3 45
26.  Good safety implementation increases organization’s image. 1 2 3 45
27.  Good safety implementation enhances customer’s perception.. 1 2 3 45
28.  Good safety implementation reduces number of accident in the organization. 1 2 3 4 5

Acknowledgement References
The authors would like to thank [1]  Visvanathan C, Kumar S, Priambodo
Thammasat University Research Fund, A. Energy and environmental

Academic Year 2013, for financial support of
this research study. The authors would also
like to thank Ms. Supatana
Techapreechawong and Ms. Suthaporn
Teeraprasert for their help in the analysis.

57

[2]

indicators in the Thai textile industry.
Bangkok: School of Environment,
Resources and Development, Asian
Institute of Technology, Thailand;
1999.

Occupational Safety and Health
Administration. Occupational safety
and health in the textile sector



Thammasat International Journal of Science and Technology

Vol.22, No.2, April-June 2017

(3]

[4]

5]

[6]

[7]

(8]

9]

[10]

[11]

[12]

[Internet]. [cited 2012 May 10].
Available from:
http://www.osha.europa.eu/en/public
ations/e-facts/efact30

Calvin 'S, Joseph B. Occupation
related accidents in selected garment
industries in Bangalore city. Indian J
Community Med 2006; 31(3):150-2.
Potter D. Simply seamless safety
culture: addressing the issues in

organizational safety culture
[Internet]. [cited 2012 Feb 11].
Available from:

http://www.debpotter.com
Ali H, Abdullah NAC, Subramaniam
C. Management practice in safety

culture and its influence on
workplace injury. Disaster Prev
Manag 2009; 18(5):470-7.

Chinda T. Structural equation
modeling of productivity
enhancement. Suranaree J Sci
Technol 2010; 17(3):259-76.

Kilic H, Okumus F. Factors

influencing productivity in small
island hotels: evidence from Northern
Cyprus. Int J Contemp Hosp Manag
2005; 17(4):315-31.

Kartam NA, Flood I, Koushki P.
Construction safety in Kuwait: issues,

procedures, problems and
recommendations. Saf Sci 2000;
36:163-84.

Teo EAL, Ling FYY, Chong, AFW.
Framework for project managers to
manage construction safety. Int J Proj
Manag 2005; 23(4):329-41.
Eskildsen JK, Dahlgaard JJ. A causal
model for employee satisfaction.
Total Qual Manag 2000; 11(8):1081-
94.

Turnbeaugh TM. Improving business
outcomes. Prof Saf 2010; 55(3):41-9.
European Foundation for Quality
Management. My first step with
EFQM model [Internet]. [cited 2012
Feb 11]. Available from:

58

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

http://sites.google.com/site/myfirstst
epwith efgmmodel2010/

Wright MS, Brabazon P, Tipping A,
Talwalkar M. Development of a
business excellence model of safety
culture: safety culture improvement
matrix. London: Entec UK Ltd,;
1999.

Mbuya E, Lema NM. Towards
development of a framework for
integration of safety and quality
management techniques in
construction project delivery process
[Internet]. [cited 2012 Mar 5].
Available from:
http://buildnet.csir.co.za/w107/Auth
ors/Accepted%20Papers/012p%20-
%20final.doc

Wu T, Lin C, Shiau S. Predicting
safety culture: the roles of employer,
operations manager and safety
professional. J Saf Res 2010; 41:423-
3L

Feng Y, Wu P. Risk compensation
behaviours in construction workers’
activities. Int J Inj Control Saf Promot
2013; DOI:
10.1080/17457300.2013.844714.
Ahasan R. Human adaptation to shift
work in improving health, safety and
productivity-some recommendations.
Int J Product Perform Manag 2002;
51(1):9-16.

Cheng EWL, Kelly S, Ryan N. Use of
safety management practices for
improving project performance. Int J
Inj Control Saf Promot 2013; DOI:
10.1080/17457300.2013.844715.
Naevestad TO. Evaluating a safety
culture campaign: some lessons from
a Norwegian case. Saf Sci 2010;
48:651-9.

Goncalves SM, Agostinho da Siva S,
Lima M, Melia J. The impact of work
accidents experience on causal
attributions and worker behavior. Saf
Sci 2008; 46:992-1001.


http://www.osha.europa.eu/en/publications/e-facts/efact30
http://www.osha.europa.eu/en/publications/e-facts/efact30
http://www.debpotter.com/
http://sites.google.com/site/myfirststepwithefqmmodel2010/
http://sites.google.com/site/myfirststepwithefqmmodel2010/
http://buildnet.csir.co.za/w107/Authors/Accepted%20Papers/012p%20-%20final.doc
http://buildnet.csir.co.za/w107/Authors/Accepted%20Papers/012p%20-%20final.doc
http://buildnet.csir.co.za/w107/Authors/Accepted%20Papers/012p%20-%20final.doc

Vol.22, No.2, April-June 2017

Thammasat International Journal of Science and Technology

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

Chinda T. A safety assessment
approach using safety enablers and
results. Int J Occup Saf Ergon 2012;
18(3):343-62.

Donald 1, Taylor P, Johnson S,
Cooper C, Cartwright S, Robertson S.
Work environments, stress, and
productivity: an examination using
ASSET. Int J Stress Manag 2005;
12(4):409-23.

LiuYJ, ChenJL, Cheng SY, Hsu MT,
Wang CH. Evaluation of safety
performance in process industries
Process Saf Prog 2013; DOI:
10.1002/prs.11644.

Killimett P. Organizational factors
that influence safety. Process Saf
Prog 2006; 25:94-7.

Hassanein AAG, Hanna RS. Safety
programmes in  the  Egyptian
construction industry. Int J Inj
Control Saf Promot 2007; 14(4):251-
7.

Akiner I, Tijhuis W. Cultural
variables and the link between
managerial characteristics in
construction industry: reflections
from Turkish and Dutch examples.
Proceedings of the International
Conference  on Multi-national
Construction Projects - Securing
High Performance through Cultural
Awareness and Dispute Avoidance,
Shanghai, China 2008; 1-12.

Lee T. Assessment of safety culture at
a nuclear reprocessing plant. Work
Stress 1998; 12(3):217-37.
Mohamed S. Scorecard approach to
benchmarking organizational safety
culture in construction. J Constr Eng
Manag 2003; 129(1):80-8.
Mitropoulos PT, Cupido G. The role
of production and teamwork practices
in construction safety: a cognitive
model and an empirical case study. J
Saf Res 2009; 40:265-75.
Fernandez-Muniz B, Montes-Peon
JM, Vazquez-Ordas CJ. Relation

59

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

between occupational safety
management and firm performance.
Saf Sci 2009; 47:980-91.

Boraiko C, Beardsley T, Wright E.
Accident investigations: one element
of an effective safety culture. Prof Saf
2008; 53(9):26-9.

Pasman HJ. Risk informed resource
allocation policy: safety can save
costs. J Hazard Mater 2000; 71:375-
94.

Appelbau SH, Fewster BM. Global

aviation human resource
management: contemporary
employee and labor relations

practices. Manag Res Rev 2003;
26(10):56-69.

Milczarek M, Najmiec A. The
relationship between workers’ safety
culture and accidents, near accidents
and health problems. Int J Occup Saf
Ergon 2004; 10(1):25-33.

Pallant J. SPSS survival manual: a
step by step guide to data analysis
using SPSS for windows (version
12). New South Wales: Allen &
Unwin.; 2005.

Newcastle  University. How to
perform and interpret factor analysis
using SPSS [Internet]. [cited 2012
May 11]. Available  from:
http://www.ncl.ac.uk/iss/statistics/do
cs/factoranalysis.php

Abdi H. Factor rotations in factor
analyses. In M. Lewis-Beck, A.
Bryman, T. Futing (eds.).
Encyclopedia for research methods
for the social sciences. Sage, CA:
Thousand Oaks; 2003.

Flynn BB, Sakakibara S, Schroeder
RG, Bates KA, Flynn EJ. Empirical
research methods in operations
management. J Oper Manag 1990;
9(2):250-84.

Jonge JD, Schaufeli WB. Job
characteristics and employee well-
being: a test of Warr’s vitamin model
in healthcare workers using structural



Thammasat International Journal of Science and Technology

Vol.22, No.2, April-June 2017

[40]

[41]

[42]

[43]

equation modeling. J Organ Behav
1998; 19(4):387-407.

Brown TA. Confirmatory factor
analysis for applied research. New
York: Guilford Press; 2006.
Hancock GR, Mueller RO. Structural
equation modeling: a second course.
Greenwich, CT: Information Age
Publishing, Inc.; 2006.

Browne MW, Cudeck R. Alternative
ways of assessing model fit. In KA.
Bollen and JS. Long (eds). Testing
structural equation models. Beverly
Hills, CA: Sage; 1993.

Chatterjee  S. Development  of
uncertainty-based work injury model
using Bayesian structural equation
modeling. Int J Inj Control Saf
Promot 2012, DOl:
10.1080/17457300.2013.825629.

60

[44]

[45]

[46]

Hollar D, Fleming P, Strazza K,
Runyan C, Knight ED, Villaveces A.
Attitudes and effectiveness of
professional programs for primary
prevention of violence: exploratory
validation of the PREVENT primary
prevention of violence  self-
assessment. Int J Inj Control Saf
Promot 2013; DOI:
10.1080/17457300.2012.760610.
Kline RB. Principles and practice of
structural equation modeling. 2™ ed.
NY: Guilford Press; 2005.

Clissold G. Understanding safety
performance using safety climate and
psychological climate (working paper

65/04). Australia: Department of
Management, Monash University;
2004.



