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18Introduction: In the 1980s, the safety management system (SMS) was introduced in the construction industry to
19mitigate against workplaces hazards, reduce the risk of injuries, and minimize property damage. Also, the Facto-
20ries and Industrial Undertakings (SafetyManagement) Regulationwas introducedon 24November 1999 inHong
21Kong to empower the mandatory implementation of a SMS in certain industries including building construction.
22Therefore, it is essential to evaluate the effectiveness of the SMS in improving construction safety and identify the
23factors that influence its implementation in Hong Kong. Method: A review of the current state-of-the-practice
24helped to establish the critical success factors (CSFs), benefits, and difficulties of implementing the SMS in the
25construction industry, while structured interviews were used to establish the key factors of the SMS implemen-
26tation. Results: Results of the state-of-the-practice review and structured interviews indicated that visible senior
27commitment, in terms ofmanpower and cost allocation, and competency of safetymanager as key drivers for the
28SMS implementation.More so, reduced accident rates and accident costs, improved organization framework, and
29increased safety audit ratings were identified as core benefits of implementing the SMS.Meanwhile, factors such
30as insufficient resources, tight working schedule, and high labor turnover rate were the key challenges to the ef-
31fective SMS implementation in Hong Kong. Practical applications: The findings of the study were consistent and
32indicative of the future development of safety management practice and the sustainable safety improvement
33of Hong Kong construction industry in the long run.
34© 2017 National Safety Council and Elsevier Ltd. All rights reserved.

35 Keywords:
36 Safety management system
37 Construction industry
38 Safety practitioner
39 Safety commitment
40 Safety audit

4142

43

44

45 1. Introduction

46 The incidence of accidents is higher in the construction industry
47 when compared to other sectors of the world economy. More so, be-
48 tween the year 1996 and 2005, of the overall industrial accidents in
49 Japan, South Korea, and Hong Kong, 20% were related to construction
50 activities (Poon & Tang, 2008). In Hong Kong, the total value of con-
51 struction project was HK$ 223,947 million (9.3% of the overall GDP of
52 HK$ 2,398,408 million where US$1 = HK$7.8). Meanwhile, 323,000
53 workers were engaged in the construction sector, which is 8.2% of the
54 overall labor force in the year 2015. There were 3723 accidents on the
55 construction sites in 2015. Also, 62% of industrial fatalities occurred in
56 the construction industry (Census and Statistics Department, 2016;
57 Poon & Tang, 2008). The high accident and fatality rates in the construc-
58 tion industry could be attributed to its hazardous workplace environ-
59 ment and fast changing work practices (Fan, Lo, Ching, & Kan, 2014;
60 Tam& Fung, 1998). Therefore, construction safety has been of great con-
61 cern in occupational safety and health research.

62In the 1980s, the SMS was introduced to mitigate against hazardous
63conditions, reduce the risk of injury, and minimize against materials
64wastages in the construction industry. For example, Accident Preven-
65tion Advisory Unit of Health and Safety Executive (HSE) of the United
66Kingdom approved the ‘Occupational Health and Safety Act’ to empow-
67er the introduction of the SMS in 1989 (Health and Safety Executive,
681991). Meanwhile, per the “Code of Practice on Safety Management”
69prepared by theHongKong Labour Department, safetymanagement re-
70fers to

71“themanagement functions connectedwith the carrying on of an indus-
72trial undertaking that relates to the safety of personnel in the undertak-
73ing, including the planning, developing, organizing and implementing a
74safety policy; the measuring, auditing or reviewing of the performance
75of those functions.”
76
77A SMS refers to a system that provides the safety management as
78stated earlier (Labour Department, 2002). In the year 1995, a compre-
79hensive review of industrial safety was conducted by the Hong Kong
80Government, and the results suggested that enterprises should embrace
81self-regulation and safetymanagement. Afterward, the Factories and In-
82dustrial Undertakings (SafetyManagement) Regulationwas adopted on
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83 the 24th November 1999 to empower the mandatory implementation
84 of SMS in certain industries including the construction sector. Studies
85 revealed that a SMSwas essential to accident prevention and reduction,
86 through the deployment of proper and consistent management pro-
87 gram of safety planning, education and training, and inspection (Bunn,
88 Pikelny, Slavin, & Paralkar, 2001; Labour Department, 2002;
89 Moorkamp, Kramer, Gulijk, & Ale, 2014; Yoon et al., 2013).
90 The accident rate is one of the key performance indicators in the
91 SMS. Results indicated that there was a remarkable reduction in con-
92 struction accident rate immediately after the introduction of SMS in
93 Hong Kong. However, the decreasing rate was diminishing in recent
94 years (Chan, Chan, & Choi, 2010; Chan & Choi, 2015; Yu & Hunt,
95 2002). Therefore, it is necessary to examine the factors contributing to
96 the success deployment of SMS, and thus achieving the sustainable safe-
97 ty improvement in the construction industry in Hong Kong.
98 Indeed, there has been a lack of systematic review of the factors con-
99 tributing to the success and the obstacles to the deployment of the SMS
100 in the construction industry (Robson et al., 2007). Therefore, this study
101 attempts to identify the potential contributory factors to the effective
102 implementation of SMS through the review of the state-of-the-practice.
103 Afterward, the identified factors will be verified through a series of
104 structured interviews with safety practitioners in the Hong Kong con-
105 struction industry. For instance, (a) factors contributing to efficient de-
106 ployment of SMS; (b) benefits of the implementation of SMS in
107 relation to both safety and operational performance; and
108 (c) difficulties of deploying SMS on the construction sites will be
109 assessed. Moreover, the mandatory deployment of SMS has been intro-
110 duced formore than 15 years, understanding the contributory factors to
111 the efficient implementation of SMS would be essential to the sustain-
112 able improvement of construction safety in Hong Kong and other re-
113 gions of the world in the long run.
114 The remainder of the paper is structured as follows. Section 2 de-
115 scribes the rationale andmechanismof the state-of-the-practice review.
116 The design, procedures, and results of the structured interviews are de-
117 tailed in Section 3. Thereafter, recommendations based on the findings
118 of the state-of-the-practice review and structured interviews are pre-
119 sented in Section 4. Section 5 provides the concluding remarks and sug-
120 gests the best possible ways forward.

121 2. State-of-the-practice review

122 This study involves an exhaustive review of construction safety liter-
123 ature focusing on the SMS implementation. Databases such as Scopus
124 and ISI Web of Knowledge were used. The keywords used for screening
125 of relevant publications were “construction” and “safety management.”
126 Selection criteria for publications in this review were that they focused
127 on (a) application of SMS in the construction sector; (b) identification of
128 factors contributing to the successful SMS implementation; and
129 (c) impacts of SMS in term of the safety performance and project man-
130 agement. Therefore, 54 publications were selected. The publication
131 years were between 1993 and 2014. The literature review covered the
132 SMS implementation in Hong Kong, the United Kingdom, Singapore,
133 and Mainland China. Mandatory SMS (or equivalent health and safety
134 policy) implementation has been adopted in Hong Kong, the United
135 Kingdom, and Singapore since 1999. In China Mainland, the National
136 Occupational Health and Safety Management System (OHSMS) guid-
137 ance committee were established by the State Commission of Economy
138 and Trade. OHSMS guidance committee developed the pilot OHSMS
139 standard and was responsible for the OHSMS accreditation and safety
140 auditor registration (Kogi, 2002).

141 2.1. Essential elements of SMS in Hong Kong

142 This section outlines the core elements of SMS and their applications
143 in HongKong. As shown in Table 1, there are 14 essentials SMSelements

144according to the guidelines set out by the Hong Kong Labour
145Department (2002).
146As shown in Table 1, the 14 elements can be categorized into four
147groups, namely: directive, operational, review, and promotional. For ex-
148ample, safety policy and safety organization structure can be classified
149as the directive actions initiated by the senior management of a compa-
150ny, while in-house safety and health rules, training program, and emer-
151gency preparedness plan can be classified as the directive actions
152initiated by the competent safety personnel of a company respectively.
153Besides, safety inspection program, and hazard control program are the
154routine operational actions carried out by the qualified safety personnel.
155Emergency preparedness and incident investigation activities are the
156operational actions conducted jointly by the project management and
157the skilled safety personnel in an emergency. Also, review actions
158refer to evaluation, selection, and control of subcontractors, regular
159safety performance review by the safety committee, and assessment
160of job-related hazards. Results of these review actions will then inform
161the best practices of the directive and operational actions under the
162SMS framework. Last but not the least, safety and health awareness pro-
163gram, accident control and hazard elimination program, and occupa-
164tional health assurance program are the promotional actions.
165Table 2 summarizes the SMS implementation requirements in Hong
166Kong by the project size. As shown in Table 2, a proprietor, contractor or
167subcontractor having 100 or more workers in a single day, regardless of
168the number of sites; or with contract value of HK$100 million (US$1 is
169equivalent to HK$7.8) or above is required to implement SMS essential
170element No. 1–10 (presented in Table 1); and to conduct a regular safety
171audit. On the other hand, a proprietor, contractor, or sub-contractor
172having 50 to 99 workers in a single day, regardless of the number of
173sites is required to implement SMS essential element No. 1–8 (present-
174ed in Table 1) and to conduct a regular safety review. Proprietor, con-
175tractor, and sub-contractor have the flexibility to decide the timing of
176implementing the remaining SMS essential elements one year after
177the initial establishment of respective SMS. Nevertheless, a contractor
178having 49 workers or less is not required to apply any SMS element,
179considering the effect of economies of scale (Labour Department, 2002).
180Safety audit and safety review are the two safety assessment
181methods that can enable a contractor to reflect on the current practice,
182reinforce and maintain good practices, and enhance the capability for
183continuous risk reduction under the SMS framework. For instance, safe-
184ty audit refers to the collection, assessment, and verification of informa-
185tion on the efficiency, effectiveness, and reliability of SMS. However,
186safety review relates to the conduct of an efficiency evaluation of SMS
187(Labour Department, 2002). Apparently, safety audit is a more vigorous
188process, and a safety auditor must be registered to ensure compliance
189with the requirements of the Hong Kong Labour Department (2002).

1902.2. Critical success factors (CSFs) of SMS

191A review of 54 literatures on the SMS implementation in the con-
192struction sector revealed 24 CSFs as outlined in Table 3. As shown in
193Table 3, the 24 CSFs were grouped into five categories: namely safety
194commitment, competency profile, safety climate, project management,
195and safety requirement. For instance, (1) safety commitment which in-
196cluded “visible senior management commitment” (Alsop & LeCouteur,
1971999; Bunn et al., 2001; Choudhry, Fang, & Ahmed, 2008; Edkins,
1981998; Fernández-Muñiz, Montes-Peón, & Vázquez-Ordás, 2007, 2009;
199Goh & Chua, 2013; LaMontagne et al., 2004; Robson et al., 2007; Yassi,
2001998; Yu & Hunt, 2002) and “cost spent on safety issues” (Chan, W, &
201Vincent, 2004; Choudhry et al., 2008; Fernández-Muñiz et al., 2009;
202Mohamed, 1999; Robson et al., 2007; Yu & Hunt, 2002), were more
203cited as factors contributing to the success of SMS. Besides, (2) compe-
204tency profile, in terms of “personal quality of safety manager”
205(Eleonora, Luigi, & Giuseppe, 2009; Mohamed, 1999; Robson et al.,
2062007), “personal competency of safety manager” (Chan et al., 2004;
207Mohamed, 1999; Robson et al., 2007) and “safety leadership of senior
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