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Abstract 
Accidents at construction sites are identified as a major problem throughout the world. Apart from the accidents at construction 
sites, people working in the construction industry suffer from several occupational health disorders. In this backdrop, 
implementation of an effective occupational health and safety measures are gaining importance these days across the world. In 
line with this discussion, the present paper aims at assessment of occupational health and safety management w.r.t. different 
phases of construction activates i.e. pre-construction, construction and post-construction phases. It is observed that, the concept 
of occupational health and safety is not only applicable construction phase but also equally applicable to both pre-construction 
and post-construction. 
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1. INTRODUCTION  
Globally, construction activities account for 13.4 % of 
market share of world’s economy worth US$ 7.5 trillion. By 
2020, it is estimated that construction sector will grow by 
70% i.e. to US$ 12.7 trillion accounting to14.6% of world 
economy [23]. 
 
Construction industry is labor intensive and employs a good 
number of skilled, semi-skilled and un-skilled laborers. One 
of the major problems the construction industry is facing 
these days is accidents at the construction sites. As per one 
report approximately 55,000 accidents leading to death 
occur globally per annum [44].  Apart from these accidents, 
significant portion of work force working at the construction 
sites is suffering from occupational health related problems. 
 
The accidents in the construction sites are due to unsafe 
conditions, practices, procedures, actions and the lack of 
Occupational Health and Safety policies (OH&S), 
inadequate training, improper inspection standards, etc. 
These accidents result in both fatalities of workforce and the 
large scale property damages which result in short and long 
term after effects to the organization, community and the 
country [1].  
 
These large scale damages can be prevented with an 
effective implementation of occupational health and safety 
management (OH&SM) principles at different phases of 
construction activities. However, the application of these 
principles at different phases of construction varies in 
principle and content. Therefore, it is aimed in the present 

paper to assess the application of OH&SM policies for 
different phases of construction industry. 
2. Phases of construction:  
Construction activity can be divided into three phases, Pre-
construction, Construction and Post-construction. 
Participants in construction industry are client/owner, 
consultants, engineers and contractors.  Fig1 gives a detailed 
account of activities related to the above cited different 
phases of construction. The relations that exist among the 
stakeholders of construction w.r.t. the maintenance of 
OH&S policies are shown in Fig 2. 
  
2.1 Pre-construction phase  
The pre-construction phase involves activities like planning 
at inception, feasibility, design, tendering, procurement and 
to plan the project completely in a standardized and efficient 
manner to ensure that the necessary government approvals, 
land, tools, materials, equipment and labour will be 
available to complete the project on time and within the 
budget. Also, it involves setting up of the systems that are 
needed to manage the project efficiently, such as 
procurement of materials, delivery and storage, scheduling 
and tracking, change management, and numerous other 
processes that are necessary to manage the project 
successfully. 
 
2.2. Construction phase 
The construction phase comprises of many activities and 
specialized services with cost, time, quality and safety being 
important of all [1]. The main activities in construction 
phase are planning, execution and commissioning. Selection 
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and planning needs to be exercised very seriously as it is one 
of the factors that affect the progress of work [48]. In 
executing a project the key elements of OH&SM such as 
health and safety policies, risks, organizing, planning, 
implementing, monitoring, reviewing and auditing of these 
policies do have vital role. 
 
2.3. Post-construction phase 
After the construction is completed, post construction 
activities like commissioning, testing, functional 
performance tests will be conducted by the contractor, 
leading to the continuance of association of contactor and 
the client.  

 
Figure 1: Construction phases and Activities 

 

 
Figure 2: Various stakeholders in the maintenance of 

OH&S policies in Construction Activities 

3. Assessment of OH&S concept w.r.t Pre-

Construction phase   
Promotion of Occupational Health and safety (OH&S) in the 
Pre-constructional activities like inception and feasibility, 
design and procurement, is becoming a necessity in the 
present day construction activities. Clint/Owner needs to 
consider the importance of health and safety during the 
feasibility, design, and tendering phases itself. Project 
Managers need to refer to H&S during the design and 
construction phases, along with the perceived risk 
management [37].  
 
A study on history of construction safety identified that 
good number of accidents occurred due to the design failure. 
Therefore, improved engineering design is much sought 
after concept adopted by today’s construction industry for 
reduction of occupational health and safety risks [66]. 
Addressing safety in the design phase during pre-
construction stage may eliminate or reduce the hazards in 
the construction phase [73]. Engineers and architects need to 
use their experience, training and knowledge in the design 
stage to eliminate the risks and ensure that the risks do not 
reach the construction site [46]. Designer safety education 
and training is identified as the OSH element during pre-
construction stage. The necessary information is to be 
provided to the design team related to the mandatory OH&S 
policies to be implemented in the design stage itself which 
would assist the designer team to understand the drives of 
the project. Feedback and lessons learned needs to be 
communicated to the designer for further improvements for 
the upcoming projects [42]. 
 
Accidents marginalize the overall project performance. 
Quality management systems (QMS) ensure adherence of 
quality standards for the construction. Inferior design can 
result in a poor H&S culture and marginalization of both 
H&S and overall project performance [38]. 
Construction Hazards Prevention through Design (CHPtD) 
is one such policy with different aspects like the designs that 
facilitate prefabricated construction components, selection 
of material and proven construction technology for 
preventing construction risks and ensuring the safety norms 
and implementation in engineering – procurement - 
construction industry (EPC) [45] can help in effectively 
planning the pre-constructional activities. 
 
In tendering stage itself, there is a need to develop a 
framework directive for the implementation of strong health 
and safety requirements and government legislations at   
construction sites by contractors, sub-contractors and 
equipment suppliers. With the legislation implemented in its 
true spirit by the European countries and by concentrating 
on prevention through design in the construction industry, 
the incident rate has found to be decreased considerably [18]. 
 
4. Assessment of OH&S concept w.r.t Construction 

phase 
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In the construction stage the main stakeholder influences the 
policy implementation and approach which later indirectly 
effects on the Partnership, Strategy, Method, Resources, 
Safety Policies, Project duration and Process [67].  
 
Assessment of OH&S concepts w.r.t. specific aspects 
related to construction phases like hazards and risk, safety 
culture and climate etc. are presented in the following text.   

 
4.1 Assessment of OH&S concept w.r.t Hazards 

and Risk 
In construction industry hazards mean potential for accident 
or incident leading to injuries or disabilities. Construction 
hazards are of physical, biological, ergonomic, chemical and 
psychological nature and can be identified by job safety 
analysis, task observation, work place inspection, combined 
techniques, accidents, and ill health or near miss data. 
Control measures can be of medical, engineering and 
administrative /legal domains. 
 
Risk factor is product of probability and severity. Risk 
assessment involves identification of the hazards, evaluation 
of risks and existing precautions, deciding who may be 
harmed and how, recording the findings and reviewing the 
assessments. Lack of Risk perception and analysis, and non-
adherence to safety norms lead to risk exposures for the 
workmen and people in the vicinity of the construction site 
resulting in occurrence of incidents and accidents [1]. 
 
The present day construction industry is aware of 
management approaches dealing with hazards. The 
identification of hazards and managing risks form an 
integral part towards continually improving safety levels in 
infrastructure management. Decision support tools are 
required to improve the safety of workers by facilitating 
hazards identification and management of associated control 
measures [32].  
 
A qualitative occupational risk assessment (QRAM) model 
can be developed using the possibility and severity factors 
of work accidents along with barriers to safety [54]. The 
contribution of construction project features (CPFs) to 
accident causation and health and safety risk can as well be 
utilized to develop risk matrix for the construction industry 
[52]. However, the occupational risk assessment matrix 
needs to be implemented in accordance with local 
regulations [62]. 

 
4.2 Assessment of OH&S concept w.r.t Safety 

Culture and Climate: 
The safety culture of any industry is the outcome of 
collective values like approach towards safety, capabilities 
of the workmen, industry’s commitment towards safety and 
higher management’s involvement in promoting the health 
& safety culture, by the means of educating and training the 
employees. 

  

Safety climate and safety culture over the years has gained 
attention significantly and receiving the utmost priority in 
the industrial environment. Safety culture is being given 
prime consideration in model construction process and 
became a part of organizational structure of a project. Safety 
issues are duly addressed in projects, complicated site 
situations and environments. Thus, the safety culture as a 
concept is elaborately assimilated in overall framework of a 
project [20], these days. Safety Culture is directly 
proportional to the project performance.  The safer the 
execution is the better is the result and vice a versa [47]. A 
specific tool kit suiting the industry type can be developed 
for safety climate and culture maturity improvement [61].  
 
The association between advice and performance is 
highlighted in a study on practice of OS&H and on the 
relationship between safety culture and actual performance. 
There is a need to consider OS&H advice to investigate the 
relation between safety culture and performance [74]. 
 
Financial and humanitarian benefits pre-dominate the 
positive impact of health and safety culture on health and 
safety performance. The improved performance and 
productivity is the prominent collective benefit due to the 
implementation of the H&S policies. These balanced 
benefits counter the notion that ‘H & S cost money’ [63].  
 
The actions of prominent stakeholders in the industry like 
focusing on factors like risk perception, and methods of 
prevention of hazards can help in improving the Safety 
culture to a great extent [55]. 
 
Studies on Safety culture and Risk perception conducted on 
company managers and owners revealed that the Managers 
reviewed the perception of Risk and Safety culture at higher 
levels than the workers. Managers also were found far more 
committed to Safety and health when compared to the 
workers [17]. Cultural issues on workers and Managers also 
were examined and found to vary [51]. 
 
There exists a very dynamic and interactive relation between 
all the stakeholders of the construction projects w.r.t safety 
culture. There exists a strong relationship between project 
safety and health performance with the owner involvement 
[72]. For smaller contracts improvements on safety culture 
at various levels can be case specific depending upon the 
size of the organization, safety maturity and type of work 
and available resources [65].  
 
The safety culture constitutes of the following : perception 
and behavior each stakeholder, workers’ perception and 
safety related behavior, work environment and 
management’s perception and safety related behavior, and 
environment. Tools developed for the measurement of each 
of the constituents of Safety culture give the idea of the 
status of each of these aspects of safety for the construction 
Project / Industry [20]. 
 
Safety effectiveness can be measured using Safety 
Effectiveness indicators that are accepted by present day 
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construction industry [6]. General awareness and knowledge 
about particular reasons on the root of accidents is necessary 
to undertake optimal measures at every stage of safety 
management [70]. Crosswalk between social network 
analysis and safety knowledge is desired to examine 
relationship between communication channels and 
dissemination of safety methods is very useful in developing 
suitable models in this regard [5]. 

 
4.3. Assessment of OH&S concept w.r.t Safety 

framework and Bench marks.  
Items such as fixed barricades, hand railings, guardings, 
covers on open areas, strong roofing and planks/boards for 
crawling would form a basic or primary safety frame work. 
Fall arresting and containment systems such as safety belts, 
safety harness, safety nets can be included in the safety 
frame work as secondary measures of protection. [11]. It is 
very important to identify all potential safety hazards of 
construction projects during initiation itself so that social 
and financial costs are minimized. The safety performance 
and evaluation of (SPE) factors can assist contractors to 
identify all such hazards [71]. Interaction between IT, 
Knowledge Management principles and OH & S principles 
provide excellent stage for framing a concrete framework 
with a web based Management system for OH & S for 
different enterprises. [30]. Competent personnel for the 
maintenance of health and safety in construction industries 
can be selected through the tools developed by Knowledge 
Based System (KBS) [24]. Small and medium sized 
Enterprises (SMEs) face a lot of limitations in effective 
management of OH & S. Some of the factors affecting the 
performance are inadequate literacy levels, low economic 
and social capabilities of managers and owners, family 
commitments and obligations, incompetent administration 
of OH & S, etc.  [49]. 
 
Development and improvement of Safety culture in the 
construction sites [25], prevention of accidents like falling 
from height by imparting training to workers [28] are some 
of the initiatives to improve safety performance through 
proper frameworks in construction industries and bench 
marking [39].  

 
4.4 Assessment of OH&S concept w.r.t Safety 

Attitude and Behavior of Workers and 

Management 
Poor attitude and indiscipline at construction site is another 
reason for accidents. Poor safety attitude of workers is 
determined by their cultural influences, lack of proper 
education, low maturity levels, personal priorities and 
attitudinal problems such as ego and jealousy. Refusal to get 
integrated in a group due to any of above problems can 
cause misunderstanding and confusion among the group and 
can result in accident. 
 
A model on safety planning and control relates the failures 
to human error which had a modest contribution to ensure 

respect for the boundaries of safety work [69]. There is 
generally a high and reliable level in safety management of 
large projects while in small projects, the safety level is 
generally inconsistent and low [15]. Main causes of 
construction accidents are found to be negligence of  
workers, not following work procedures, work at height, 
inadequate safety devices on equipment,  unprofessional site 
management, severe work conditions and operations, 
insufficient experience and skill level of workers,  improper 
use of  PPE and  workers poor approach about safety [1] 
[59]. 
 
Organizational factors are the major drivers for human 
behavior and safe work practices on construction sites. A 
long-term goal is necessary to develop effective 
interventions to reduce the incidence and severity of injury 
suffered by construction workers [8]. 
 
4.5 Assessment of OH&S concept w.r.t Critical 

Factors 
Contractors or management need to give a proper attention 
on the important factors and make dynamic efforts to reduce 
accidents on site [9] [21]. There may be some variance in 
risk factors depending upon severity of the injury, type of 
accidents, volume and size of construction site, type of 
construction industry, nature of work, schedule of project, 
working shifts, climatic conditions, location, status of 
personal protective equipment etc. [53][64][60]. Factors like 
unscheduled work timings, working beyond ones natural 
capacity also have a very negative consequence on work 
safety [19]. 
 
4.6 Assessment of OH&S concept w.r.t Safety 

Training and Training Modules 
In general, there exists insufficient communication 
regarding safety procedures, hazard identification and site 
specific conditions on construction sites. According to the 
occupational safety and health administration (OSHA), 
employers are responsible for providing safety training in 
the language and vocabulary the workers can understand. 
 
Reasonable improvements in safety practices can be 
achieved by providing extensive training and technical 
support to the employers and their employees. It will be 
difficult to implement changes which affect cost, and the 
changes that are anticipated to affect the quality of work [4].  
Training plays an important part and has a positive impact 
on safety administration [33]. It is critical to apply and 
implement relevant H & S practices and impart effective 
training so that all workers involved in the project recognize 
and follow the regulations during work [10] [12] [31].  
Provision of a community service with regional OH models 
along with training, lower the insurance premiums for the 
employer.  
 
The findings of a research work with BIM (Building 
Information Model) features which is enabled with 3D 
visualization emphasized that the training modules be 
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developed in different languages and should be specific for 
specific projects[7]. 
 
4.7. Assessment of OH&S concept w.r.t Health and 

Safety Management practices and sustainability of 

construction: 
Improvement of construction process and sustainability 
depends considerably on the performance of health and 
safety (H & S). So in recent times, the clients, project 
managers, contractors, strive to improve health and safety 
practices in the project. Safety system depends very much 
on the attitude of management and workers towards safety 
regulations and effective enforcement of safety practices [9]. 
 
An effective implementation includes procurement of proper 
personal protective equipment, maintenance of accident 
records, root cause analysis, follow up of action plan, 
regular safety meetings, update the workers with safety 
trainings etc. Recruiting competent staff to accomplish 
target safety standards is also very critical [14][56]. 
 
Effective implementation of OHS plans on project sites 
support the construction workers not to be vulnerable   on 
the project sites [68] [50]. Management strategy to link 
contractor’s safety performance to accident insurance cost 
can provide a good incentive to improve safety standards 
[3]. Radical progress in OHS is required since due 
importance is not given and there is dearth of basic safety 
management approach [57]. It is also necessary to have state 
of the art methods to sustain the results [16]. 
 
It is very important in a construction project that better 
awareness and indulgence by all levels in health and safety 
issues is to be encouraged [41]. Absence of appropriate, 
robust and sustainable legislation for health and safety to 
administer construction site operations may lead to many 
complications [40]. Therefore, proper initiatives, plans and 
policies should be developed to mitigate any issues, which 
may comprise thorough preparation and scheduling of 
project, space constraints management, timely review of 
project, proficient harmonization of personnel, site and 
materials etc. [36]. 
 
There may be adverse effect on economic development of 
countries throughout the world if quality of parameters and 
regulations in construction industry are compromised [29]. 
Perception and understanding of risk factors, prevention of 
extra working hours, providing suitable personal protective 
equipment, imparting training etc. are efficient and proven 
tools which help to decrease prevalence of occupational 
injuries [44]. General OH & S administration performance 
depends on   appropriate assessment of safety practices and 
endorsement for further upgrading and regularization of 
system [26][58]. 
 
Measures of safety performance and lagging indicators like 
injury rate can provide suitable levels of safety performance 
[34][35]. Leading indicator data generated from these 

systems can be processed and analyzed to identify 
hazardous proximity situations and incidents on construction 
sites [22]. 

 
4.8 Assessment of OH&S concept w.r.t Work 

Related hazards and Diseases 
There are different types of health hazards in construction 
industry to which workers are exposed. The exposure differs 
from site to site.  Various conditions of the hazards can be 
categorized as:  
i) Physical : Working conditions like severe heat, 

humidity or extreme cold, windy, storms, foggy, 
snowy, rainy weather, exposure to ultra violet 
radiations from direct sunlight and electric arc welding 
etc 

ii) Chemical: These include contaminated atmosphere like 
dust, vapors or gases, mists, fumes etc. 

iii) Biological: These are associated with working with 
animals, people, or infectious plant materials. Work in 
schools, day care facilities, colleges and universities, 
hospitals, laboratories, emergency response, nursing 
homes, outdoor occupations, etc. may expose you to 
biological hazards. 

iv) Social: Constant changes in project sites, working on 
sites away from family and locality, intermittent 
employment like lay-off & lay-in etc. 

 
Occupational injuries are influenced by habits like smoking, 
sleep syndrome, addiction to drugs and alcohol, some 
debilities etc. [13]. Heavy work load, limited control and 
limited social support are some of the other factors 
associated with increased stress.  
 
Musculoskeletal disorders (MSD) by age and gender are 
identified as high-risk disorders. Construction industry is 
found to be one of the top ten high risk industries w.r.t. the 
occurrence of Musculoskeletal Disorders [27]. In a study it 
is observed that eye diseases are the most common form of 
disease in construction industries in Egypt at 23.6%, 
followed by respiratory problems (11.5%), heart related 
problems (7.2%) etc. [2].  

 
5. Assessment of OH&S concept w.r.t Post-

construction stage (Commissioning, startup and 

handing over) 
In post construction and commissioning stage, the contractor 
will be in a withdrawal mood and shifts his core team to a 
different assignment elsewhere. At the same time, the owner 
might have not taken complete control of activities and 
employs new employees who do not have enough 
experience or awareness of occupational health and safety. 
Therefore, the focus on OH & S will be reduced, resulting in 
incidents and fatalities. There was an unfortunate incident 
reported by Pillsbury Winthrop Shaw Pittman LLP on 
February 25, 2010 during the commissioning stage. In an 
explosion on February 7, 2010 at Kleen energy plant in 
Middletown, Connecticut, there occurred an accident with 
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six fatalities, multiple injuries, and substantial damage to the 
equipment of power plant which was under construction 
[43]. US Chemical Safety Board (CSB) declared that the 
accident has highlighted safety issues that are not restricted 
to this one accident alone but to commissioning of all other 
power plants.  
 
Between 13th June, 2012 and 17th June 2014, during 
commissioning phase of Visakhapatnam Steel Plant in India,   
several fatal accidents occurred wherein 23 people died and 
many injuries occurred which include construction 
contractor workers, engineers and managers. In one of the 
ghastly accident in the history of Visakhapatnam Steel Plant 
(India) occurred on 13th June 2012, 19 workers were burnt 
alive, and most of them are contract workers (employees of 
VSP, Blue Star, Dastur & Co and SMS Siemag.). This 
incident occurred due to a huge explosion in the newly 
commissioned oxygen plant in the steel melting shop (Unit 
III).  The explosion happened during trial run of the oxygen 
plant.  
 
An accident, in which six workers received burn injuries, 
occurred on 14th May 2014 at the Kudankulam Nuclear 
Power Plant, Tamilnadu, South India during its last phase of 
commissioning (The Indian express on 8th May 2014). 
 
These incidents show that startup and commissioning stage 
had an inherent risk. It’s not easy to squeeze startup and 
commissioning during normal operations. Without a proven 
process in place, it puts entire operation and construction 
team at risk both financially and physically. 
 
6. CONCLUSIONS 
1. The concept of occupational health and safety is not only 

applicable to the construction phase but also equally 
applicable to both pre-construction and post- 
construction phases. 

2. The application of OH&S in various activities of  pre-
construction stage i.e., inception and feasibility study, 
design, tendering and selection of suitable materials etc. 
will lead to the development of a frame work for an 
effective implementation of OH&S practice during the 
construction and post-construction stages.   

3. A qualitative occupational risk assessment model for a 
systematic assessment of risk during construction phases 
can be developed using the possibility and severity 
factors along with safety barriers related to work 
accidents. 

4. Safety culture which is a product of individual and group 
values, attitudes, compliance to behavioral patterns etc. 
and the safety climate represented by workers’ 
involvement in safety education and commitment of 
management has received considerable importance in the 
recent past in OH&S management in construction 
activities. 

5. A knowledge based system with respect to the 
construction health and safety and a competent 
assessment enable the development of a tool which can 
effectively support the client/owner during the selection 
of H&S personnel.  

6. It is the responsibility of employers to make sure that 
safety trainings are imparted in local language and 
terminology that is clearly understandable to workers.  
Professional employers can make a marked progress in 
safety practices by providing motivation, suitable 
training and technical expertise. 

7. Factors like detailed project scheduling, space 
management, effective constructability review etc. can 
improve the health and safety strategy. 

8. The reduced focuse on OH&S during the post-
construction and commissioning stage may result in fatal 
accidents. These accidents may be due to the withdrawal 
moods the contractors and insufficient control of the 
owners on the project.   
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