
 

 

 

 

Abstract—As a part of the ASEAN Economic Community 

(AEC), Thailand needs to improve its competitiveness in various 

perspectives. The construction industry, one of the highly employed 

industries, is still found having high accident records. To improve the 

accident rates and enter the international competition, the key 

construction safety factors must be considered. A total of 41 

construction safety-related items are extracted based on the OHSAS 

18001 and the ISO 14001 international standards, and are used to 

develop a questionnaire survey to gather data for the exploratory 

factor analysis. The analysis results confirm the five key factors, 

namely 1) the Policy factor, 2) the Implementation and Operation 

factor, 3) the Planning factor, 4) the Checking and Corrective Action 

factor, and 5) the Management Review factor, in improving the 

construction safety standard. The Policy factor is also found 

associated with two sub-factors; the Law and the Other Related 

Policies sub-factors. The analysis results also extract the 

Implementation and Operation factor into four sub-factors, namely 1) 

Safety and Environmental Communication, 2) Safety and 

Environmental Documentation, 3) Safety and Environmental 

Preparation, and 4) Subcontractor safety and Environment 

implementation sub-factors. The construction company can use the 

five key construction safety factors, and their six sub-factors, to plan 

for the AEC competition in the coming year.  

 

Keywords—ASEAN Economic Community, Construction 

Industry, ISO 14001, OHSAS 18001, Safety Standard.  

I. INTRODUCTION 

HE construction industry is one of the most employed 

industries in Thailand [1]. It, however, operates under 

time and budget pressures, temporary workers with 

various skills, and influences by relationships among 

employees and external environments [2]. According to 

Department of Labor [3], the industry has high accident rate 

(see Figure 1). Most common types of construction accidents 

include construction site falls, crane accidents, scaffolding 

accidents, workers being run-over by operating equipment, 

electrical accidents, trench collapses, fires and explosions, and 

welding accidents [4]. Each of these mishaps can be equally 
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tragic and equally deadly. Construction safety is, therefore, 

needed to raise safety standard and reduce site accident. 

 

 
Fig. 1 Accident rates in various industries [3] 

 

Entering the ASEAN Economic Community (AEC) in the 

year 2015, Thailand needs to focus on improving its 

construction safety standard, especially ones that are 

implemented in the AEC countries, to be able to enter the 

international competition and raise the country standard.  

This paper, therefore, aims at investigating key construction 

safety factors influencing higher safety standard, utilizing the 

exploratory factor analysis method. It is expected that the 

study results help the construction industry in better 

understanding its safety standard, and planning for better 

safety implementation when the AEC opens in the coming 

year. 

II.  INTERNATIONAL CONSTRUCTION SAFETY STANDARDS IN 

AEC COUNTRIES  

The AEC consists of 10 countries including Brunei 

Darussalam, Cambodia, Indonesia, Lao PDR, Malaysia, 

Myanmar, Philippines, Singapore, Thailand, and Viet Nam [5] 

It is established to transform the ASEAN into a region with 

free movement of goods, services, investment, skilled labor, 

and free flow of capital [5] There are varieties of construction 

safety standards implemented in the AEC countries, as shown 
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in Table 1. Among these, the Occupational Health and Safety 

Assessment Series (OHSAS 18001) and the International 

Organization for Standardization (ISO 14001) seem to be the 

most common standards implemented.  
 

TABLE I 

SAFETY STANDARDS IN AEC COUNTRIES 

Country in AEC 
OHSAS 

18001 

ISO 

14001 
OSH WSH 

MS 

1722 

Brunei 

Darussalam 
     

Cambodia      

Indonesia      

Laos      

Malaysia      

Myanmar      

Philippines      

Singapore       

Thailand   
 
 

 
  

Vietnam      

References include BCA [8], CIDB [9], MASCI [10] , MOM [11], and Aung 

[12] 

Note: OHSAS 18001 = Occupational Health and Safety Assessment Series 

 ISO 14001 = International Organization for Standardization 

 OSH = Occupational Safety and Health Management Systems 

 WSH = Workplace Safety and Health Institute  
 MS 1722 = Occupational Safety  and Health Management Systems 
 

The OHSAS 18001 standard has been developed in 

response to urgent customer demand for recognizable 

occupational health and safety management system standard 

against which their management systems can be assessed and 

certified [6]. It is developed to facilitate the integration of 

quality, environmental and occupational health, and safety 

management system. The standard considers five key factors 

in achieving such standard, namely 1) Policy, 2) Planning, 3) 

Implementation and Operation, 4) Checking and Corrective 

Action, and 5) Management Review.       

The ISO 14001 standard, on the other hand, attempts to 

increase the stringent legislation, the development of 

economic policies and other measures that foster 

environmental protection, and increased concern expressed by 

interested parties about environmental matters and sustainable 

development [7]. It is intended to provide organizations with 

the elements of an effective environmental management 

system that can be integrated with other management 

requirements, and help organizations in achieving 

environmental and economic goals. Similar to the OHSAS 

18000 standard, this standard consists of five key factors, 

including 1) Policy, 2) Planning, 3) Implementation and 

Operation, 4) Checking and Corrective Action, and 5) 

Management Review. 

III. KEY CONSTRUCTION SAFETY FACTORS 

Based on the OHSAS 18001 and the ISO 14001 standards, 

a number of items associated with each key factor are 

extracted as below:  
 

A. Items associated with the OHSAS 18001 standard  

Based on the OHSAS 18001 standard, a number of items 

are extracted as followings [13].  

 Policy factor: This factor consists of six items, namely 

the continuous development (CDT), the adequate safety 

personal (ASP), the risk management policy (RMP), the 

establishment of safety department (ESD), the 

compliance with national safety law (CSL), and the 

company culture with safety rules (CSR). 

 Planning factor: This factor consists of three items, 

namely the hazard identification (HID), the risk control 

(RCT), and the detailed safety plan (DSP). 

 Implementation and Operation factor: This factor is 

associated with eight items; the appropriate safety 

warning (ASW), the contractor procurement (CPT), the 

safety training (SIT), the internal safety communication 

(ISC), the external safety communication (ESC), the 

proper safety documentation system (PSD), the safety 

documentation updating (SDU), and the stakeholder’s 

safety control (SCS). 

 Checking and Corrective Action factor: This factor is 

associated with five items; the contractor assessment 

(CAT), the accident investigate (AIN), the accident 

report (ARP), the environmental audit (ENA), and the 

safety conformity assessment (CAS). 

 Management Review factor: This factor consists of three 

items, including the safety accountability (SAA), the 

safety commitment (SCM), and the safety consultation 

(SCT). 

B. Items associated with the ISO 14001 standard 

Base on the ISO 14001 standard, a name of items are 

extracted as followings [14]. 
 

 Policy factor: This factor consists of four items, namely 

the environmental policy transparency (EPT), the 

establishment of environmental department (EED), the 

compliance with national environmental law (CEL), and 

the company culture with environmental rules (CER). 

 Planning factor: This factor consists of one item, which 

is the detailed environmental plan (DEP). 

 Implementation and Operation factor: This factor 

consists of seven items, namely the emergency 

preparation (EMP), the environmental training (ETT), 

the internal environmental communication (IEC), the 

external environmental communication (EEC), the 

proper environmental documentation system (PED), the 

environmental documentation updating (EDU), and the 

stakeholder environmental control (SCE). 

 Checking and Corrective Action factor: This factor 

consists of one item, which is the environmental 

conformity assessment (CAE). 

 Management Review factor: This factor consists of three 

items, namely the environmental accountability (EAA), 
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the environmental commitment (ECM), and the 

environmental consultation (ECT). 
 

A total of five key factors, as well as their 41 items, are 

then used to develop a questionnaire survey to gather data for 

the exploratory factor analysis. 

IV. QUESTIONNAIRE SURVEY AND PRELIMINARY ANALYSES 

The questionnaire survey is developed to gather data for the 

analyses. The survey consists of three parts;  

 Part 1 collects the demographic information of the 

respondents.  

 Part 2 asks the respondents to rate their agreement on 

each statement related to the 41 items extracted using the 

five-point Likert scale. 

 The respondents can provide suggestions on how to 

improve safety standard in Part 3. 

A total of 250 questionnaire surveys are sent to the 

construction-related companies located in Bangkok, Thailand. 

Target respondents are managers and engineers who are 

responsible in safety-related activities. 120 responses are 

returned, representing 48% of the total survey. Among these, 

18 surveys are rejected due to the data incompleteness. This 

results in 102 responses for the exploratory factor analysis.   

More than half of the respondents have been working in 

their current company, and their current position, for more 

than 10 years. Moreover, 90% of the respondents have safety- 

and environmental-related responsibilities. Majority of the 

respondents (80%) also consider their company’s safety and 

environment standards as equal to the national standards. 

These prove the suitability of the respondents for the analyses. 

The 102 data are then screened to ensure the 

appropriateness of the data. The normality, outliner, and 

reliability tests are performed. The normality test results show 

the normal distribution of the data. However, the outliner test 

results in deleting one data set, as it shows the sign of an 

outlier. This leads to the remaining 101 data for the reliability 

test. Based on Mahmoud and Kamel [15], the Cronbach’s 

alpha value of more than 0.6 is considered appropriated for 

the reliability test. The results show that the items assumed to 

be in each key factor are reliable (see Table 2). These prove 

the appropriateness of the data for the exploratory factor 

analysis.  

V. THE EXPLORATORY FACTOR ANALYSIS 

In this study, the principle component with eigenvalue over 

1, factor loading of 0.5, and varimax rotation method, are used 

to perform the exploratory factor analysis (EFA) to confirm 

the key factors of the construction safety standard, with their 

respective items [15]. The analysis results of the Policy factor 

(with its 10 items) extract this factors into two sub-factors, 

namely 1) Law (4 items) and 2) the Other Related Policies (6 

items) sub-factors (see Table 3).  
 

 

 

 

TABLE II 

CRONBACH’S ALPHA VALUES BEFORE AND AFTER THE EXPLORATORY      

FACTOR ANALYSIS 

Cronbach’s Alpha Before the 

EFA 

Cronbach’s Alpha After the EFA 

Factor α Factor α 

1. Policy 0.88 1. Policy 

 

 

(10 items: ESD, EED, CSL,  

CEL,  CSR,  CER,  CDT,  

ASP,  RMP,  and EPT) 

 1.1  Law 

(4 items: RMP, CDT, EPT, and 

ASP) 

0.82 

  1.2. Other Related Policies 

(6 items: CEL, CER, CSR, 

CSL, ESD, and EED) 

 

0.89 

2. Implementation and 

Operation 

0.94 2. Implementation and 

Operation 

 

 

(15 items: ASW, EMP, 

CPT, STT, ETT, ISC, ESC, 

IEC, EEC, PSD, SDU, 

PED, EDU, SCS, and  

SCE) 

 2.1. Safety and Environmental  

Communication 

(6 items: ISC, IEC, ESC, EEC, 

ETT, and STT) 

0.91 

  2.2.  Safety and Environmental 

Documentation 

(4 items: PSD, PED, EDU, and 

SDU) 

 

0.92 

  2.3.  Safety and Environmental 

Preparation 

(3 items: EMP, ASW, and 

CPT) 

 

0.84 

  2.4. Subcontractor  Safety and 

Environmental Implementation 

(2 items: SCS and SCE) 

 

0.90 

3. Planning 

(4 items: HID, RCT, DSP, 

and DEP) 

 

0.86 3. Planning 

(4 items: HID, RCT, DSP, and 

DEP) 

0.86 

4. Checking and 

Corrective Action 

(6 items: CAT, AIN, ARP, 

ENA, CAS, and CAE) 

 

0.89 4. Checking and Corrective 

Action 

(6 items: CAT, AIN, ARP, 

ENA, CAS, and CAE) 

0.89 

5. Management Review 

(6 items: SAA, SCM, SCT, 

EAA, ECM, and ECT) 

0.94 5. Management Review 

(6 items: SAA, SCM, SCT, 

EAA, ECM, and ECT) 

0.94 

 

TABLE III 

FACTOR ANALYSIS RESULTS OF THE POLICY FACTOR 

Policy Factor 

Law Other Related Policy 

Items Factor Loading Items Factor Loading 

RMP 0.83 CEL 0.84 

CDT 0.78 CER 0.83 

EPT 0.76 CSR 0.8 

ASP 0.74 CSL 0.79 

    ESD 0.69 

    EED 0.66 
 

The Implementation and Operation factor is, in the same 

way, extracted into four sub-factors, namely 1) Safety and 

Environmental Communication (6 items), 2) Safety and 

Environmental Documentation (4 items), 3) Safety and 
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Environmental Preparation (3 items), and 4) Subcontractor 

safety and Environment implementation (2 items) sub-factors 

(see Table 4).  

TABLE IV 

FACTOR ANALYSIS RESULTS OF THE IMPLEMENTATION AND            

OPERATION FACTOR 

Implementation and Operation Factor 

Safety and Environmental 

Communication 

Safety and Environmental 

Documentation 

Items Factor Loading Items Factor Loading 

ISC 0.80 PSD 0.85 

IEC 0.77 PED 0.84 

ESC 0.75 EDU 0.72 

EEC 0.75 SDU 0.68 

ETT 0.65     

STT 0.64     

Safety and Environmental 

Preparation 

Safety and Environmental 

Preparation 

Items Factor Loading Items Factor Loading 

EMP 0.80 SCS 0.88 

ASW 0.78 SCE 0.82 

CPT 0.78     
 

 

The other three factors i.e. the Planning, the Checking and 

Corrective Action, and the Management Review factors, 

cannot be further extracted into sub-factors, thus confirming 

their unique factors (see Tables 5-7). The analysis results of 

the Checking and Corrective Action factor, however, remove 

two items (the CAS and CAE items), as they do not pass the 

cut-off factor loading of 0.5 (see Table 6). 
 

TABLE V 

FACTOR ANALYSIS RESULTS OF THE                                                                  

PLANNING FACTOR 

Items Factor Loading 

HID 0.53 

RCT 0.66 

DSP 0.65 

DEP 0.63 

 
TABLE VI 

FACTOR ANALYSIS RESULTS OF THE CHECKING                                                          

AND  CORRECTIVE ACTION 

Items Factor Loading 

CAT 0.69 

AIN 0.61 

ARP 0.60 

ENA 0.67 

 

 

 

 

TABLE VII 

FACTOR ANALYSIS RESULTS OF THE MANAGEMENT                                    

REVIEW FACTOR 

Items Factor Loading 

SAA 0.65 

SCM 0.69 

SCT 0.73 

EAA 0.59 

ECM 0.76 

ECT 0.78 

The five key factors, together with their six sub-factors, are 

further confirmed with reliability test to ensure the 

appropriateness of their constructs. The alpha values (see 

Table 2) confirm the key factors, and sub-factors, with their 

associated items. 

In summary, five key construction safety factors (the 

Policy, the Implementation and Operation, the Planning, the 

Checking and Corrective Action, and the Management 

Review factors) and their six sub-factors (the Law, the Other 

Related Policies, the Safety and Environmental 

Communication, the Safety and Environmental 

Documentation, the Safety and Environmental Preparation, 

and the Subcontractor Safety and Environment 

Implementation sub-factors) are found crucial in improving 

safety standard in the construction industry.   

VI. CONCLUSION 

To enter the competition when the AEC opens in the year 

2015, Thailand needs to focus on improving its construction 

safety standard, especially the OHSAS 18001 and the ISO 

14001 standards that are commonly implemented in the AEC 

countries. The exploratory factor analysis confirms the five 

key construction safety factors, including 1) the Policy factor, 

2) the Implementation and Operation factor, 3) the Planning 

factor, 4) the Checking and Corrective Action factor, and 5) 

the Management Review factor, in planning for the safety 

implementation. The analysis results also extract the Policy 

factor into two sub-factors: 1) the Law sub-factor and 2) the 

Other Related Policies sub-factor. Likewise, the 

Implementation and Operation factor is extracted into four 

sub-factors, namely 1) Safety and Environmental 

Communication, 2) Safety and Environmental Documentation, 

3) Safety and Environmental Preparation, and 4) 

Subcontractor safety and Environment implementation sub-

factors. The Planning, the Checking and Corrective Action, 

and the Management Review factors, however, cannot be 

further extracted into sub-factors. 

The construction company can use the key construction 

safety factors, as well as their sub-factors, as a guideline to 

plan for its safety implementation to gain competitiveness 

when the AEC opens.  
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