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The construction business is known for its decentralised nature and high levels of mobility, making
safety culture all the more critical. All sites and workers of a top construction business and its
subcontractors were surveyed using a thorough safety climate questionnaire. Because of the
inherent risks in the construction industry, there must be a greater emphasis on safety measures and
an improvement in the safety performance of organisations operating in this sector. Since ensuring
one's own safety is neither a perk nor a perk that can be disregarded, it is critical to have a
mechanism in place to forestall any danger. seeks to discover a novel approach to facilitating the
gathering of data and information from professional expertise on successes, failures, and
innovations in health and safety management for megaprojects, with the purpose of drawing
valuable lessons to guide better practice in this area. Due to a lack of safety education, the results
show that construction workers have a poor degree of behavioural safety awareness. Misuse of
safety equipment or ignorance about its appropriate use increases the accident rate. Workers on the
job site often have a negative attitude towards safety because they are under pressure to meet
deadlines and prioritise productivity above safety. It is believed that a more proactive strategy for
safety management is necessary to turn around the trends of rising accident and death rates. To
successfully decrease risks, it is necessary to promote behavioural safety among workers, tackle the
underlying reasons of insufficient safety awareness, and establish a culture that prioritises safety
above expediency.

Keywords: Safety culture, Construction industry, Behavioral safety awareness, Proactive safety
management.

1. Introduction

Megaprojects are very large-scale endeavours, sometimes costing one billion dollars or more,
and posing difficulties for principal contractors due to their unique and inherent risks. The
construction industry has a higher injury and fatality rate than other sectors, making safety and
health concerns among the most significant risks in megaprojects (Aminbakhsh et al. 2013).
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There has been a slowdown in the pace of advancements in construction safety, despite safety
being the primary problem (Chen et al. 2017). People from all around the world work together
on multicultural megaprojects as designers, contractors, subcontractors, and suppliers.
International teams of designers, builders, subcontractors, and suppliers must coordinate their
efforts to complete the project successfully. Overall, society benefits from megaprojects since
they create more jobs and encourage the growth of related sectors (Marrewijk, 2007).

There are much more accidents and more serious injuries in high-rise building construction
compared to medium- and low-rise structures due to the high-altitude activity and the
excavation of deep foundation holes. Constant danger exists in the form of injuries and deaths
caused by falls and the impact of falling items. A tremendous increase in the amount of high-
rise development has been seen throughout East Asia, namely in China, due to the region's
booming economy and fast urbanization (Qazi et al., 2016).

Strict regulations need to be established and well executed in order to improve the project's
safety features. The schedule, money, and other parameters of the project are affected by this.
There is a pressing need for the construction industry to reevaluate and tackle the new
challenges in order to achieve a safe working environment, especially with megaprojects and
other unique construction projects that include a lot of uncommon and hard labour (Giezen,
2012).

Ensuring that no one involved in the massive construction project is at risk of accidents
requires a well-defined goal, a methodical approach, and a constant dedication to improving
the process from the initial design phase all the way through the rest of the project. Therefore,
it is necessary to develop more intricate and stringent methods to ensure and enhance the safety
performance of megaprojects, which directly impacts the safety protocols implemented in their
individual projects. Construction companies have substantial obstacles in complying with
health and safety laws in MCPs (Hollmann, 2017). Studies indicate that the construction sector
incurs significant financial losses each year due to unforeseen repercussions resulting from
inadequate safety management. The ultimate sum is influenced by mortality, healthcare
expenses, and insurance fees.

Research has indicated that the construction industry is ranked as the second least safe and
healthy sector (Flyvbjerg et al., 2007). This is due to the fact that its workplaces include
distinctive characteristics, intricate elements, and may involve potential hazards. Accordingly,
it is important to think about and work to increase safety measures in addition to developing
better tools and systems to avoid these losses (He et al., 2019).

The aim

1. Ensuring the safety of workers, the public, and the environment during the construction and
operation of mega projects.

2. Minimizing the risk of accidents and incidents through the implementation of effective
safety management systems and protocols.

3. Complying with relevant safety regulations and standards, and continually improving safety
practices to maintain a safe working environment.
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2. Methodology

In megaprojects, safety concerns include minimising accident-related costs, keeping workers
safe, and complying with regulations. A construction company's primary safety programme
should include a comprehensive safety plan, appropriate training, safety signage, PPE, regular
equipment inspections, open communication, and assessments. The researcher conducting this
study searched many databases, including PubMed, Embase, Springer Link, Web of Science,
Google Scholar, and the Cochrane Library, in search of literature discussing safety
considerations in megaprojects. In order to expand the scope of the study, we looked at the
references of other studies that met our inclusion criteria and discovered more articles to
include. Mega building projects are the focus of this article. The definitions, characteristics,
causes impacting, issues faced, and advantages of MCPs are only a few of the many subjects
covered in this research review. This study has examined the forms of construction accidents,
the variables that contribute to them, and lastly, the standards of occupational health and safety
management systems.

3. Result and Discussion

Megaprojects pose unique and critical safety concerns due to their size, complexity, and
potential impact. Due to their immense scale, high cost, and lengthy duration, megaprojects
necessitate adherence to stringent safety protocols in order to safeguard individuals, locations,
and assets. Smith et al. (2019) emphasize the need of performing thorough risk assessments to
identify and address potential issues. These exams encompass physical, chemical, ergonomic,
and psychological variables. To ensure the safety of your project personnel, it is imperative to
implement a robust safety management system that includes well defined rules, practices, and
standards (Jones and Wang, 2020). These systems facilitate ongoing enhancement and offer a
methodical approach to safety through the execution of periodic evaluations and audits
(Brown, 2018).

An essential element of safety concerns involves ensuring that megaprojects adhere to the
multitude of local, national, and international safety regulations and legislation (Johnson,
2021). Projects that adhere to these criteria will be safer overall, while also fostering a culture
of accountability and responsibility. Chen et al. (2022) suggest that including safety elements
into the design and engineering controls of a project is a very effective strategy for
implementing preventative measures from the outset.

Comprehensive strategies for evacuation, communication, and cooperation with emergency
services are crucial for ensuring the safety of megaprojects (Taylor and Brown, 2019).
Technological solutions, such as automation and real-time monitoring using sensors, enhance
security by enabling swift reactions to possible safety hazards (Lee and Kim, 2020). The
success of any safety system depends on the concerted effort of all parties involved, including
suppliers, contractors, and government agencies (Davis and Wilson, 2017).
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3.1 Definition and Characteristics of Mega Construction Projects
3.1.1 Definition of Mega Construction Projects

Mega construction projects, which last over two years, cost over a billion dollars, and prioritise
public infrastructure, have a major influence on society, economy, and politics. The
PN.O.L.D.C. Approach helps understand megaprojects by concentrating on Project nature,
Objective, Location, Duration, and Cost. Crosby (2017), Sun et al. (2011), and Marrewijk
(2007) suggest that government-commissioned megaprojects are long-term infrastructure
investments with significant social impacts spanning 50 years.

The Stakeholder Approach recognises that significant construction projects are complicated,
ever-changing, and include several stakeholders with various interests, according to Mok,
Shen, and Yang (2015). Mok, Shen, and Yang (2015) note that megaproject stakeholders
generally have diverse vocational and professional backgrounds, reflecting their different
levels of involvement in the project. This technique considers stakeholders and organisation
structure for large-scale undertakings.

Flyvbjerg et al. (2003) also mention the Economic Business Approach, which views big
construction projects as a way for a nation to improve its worldwide status. Flyvbjerg et al.
(2003) believe that megaprojects boost national status and influence worldwide, making them
vital to many economies.

The Risk Approach, detailed by Albishri (2015) and Flyvbjerg, Bruzelius, and Rothengatter
(2003), shows how megaprojects are unstable. Albishri (2015) noted that megaproject
milestones and phase transitions connect stakeholders and builders. This technique defines
megaprojects as hazardous because they may fail or delay at any stage in the project life cycle.

Mok, Shen, and Yang (2015) say the P.S.E. Approach emphasises significant construction
projects' multifaceted roles in strategic development. Megaprojects address personal, social,
and economic needs, promote a country's prestige, and host big international events, according
to Mok, Shen, and Yang (2015). Megaprojects impact environmental sustainability, social
dynamics, and political systems, according to this strategy.

Finally, Gerald's (2009) Complexity Approach examines megaprojects' complexity. Many see
complexity as a drawback, however Gerald (2009) claims it makes megaprojects more unique
and difficult to manage. This strategy considers megaprojects' constraints and complexity to
anticipate complications. Many new criteria for identifying huge construction projects have
been presented. Books and articles have covered certain strategies more than others.
Complexity and PN.O.L.D.C. are the most prevalent huge construction project classifications.
Table.1 shows the numerous definitions of Mega Building Projects in literature from 1998 to
2018. Based on the PN.O.L.D.C and complexity methods, this research used the most
extensive definitions.
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Table.1 Approaches of MCPs Definitions

2007)

Author Definition Cn_ne_a] analysis  of  the
definition

“Mega construction projects are usually described as

substantial investment (more than 1 billion dollars)

long schedule (over two  years) publicProject nature, Objective,
(Crosby 2017) (Sun’..etinfrastructures, which usually have long life time ofiLocation, Duration and the
al., 2011) (Marrewijk, . . .

50 years and more, and generate multiple sociallCost of the project

impact and invested

igovernments”

or commissioned by

(PN.O.L.D.C) Approach .

(Mok, Shen and Yang
2015)

“MCP often involve various stakeholders of diverse
occupational and professional backgrounds who
have different levels and types of interests in the
roject”

Stakeholder Approach
according to the stakeholder
and performing organization
structure.

(Flyvbjerg, Bruzelius
and Rothengatter 2003)

“ many countries take mega project as an important
tool to lift the status in global political and economic|
systems.”

Economic Business Approach
focused on defining mega
construction projects as an
important tool to lift the status
of economic systems.

(Flyvbjerg, Bruzeliug
and Rothengatter 2003)

13

the world of megaproject preparation and
implementation is a highly risky one where things
happen only with a certain probability and rarely|
turn out as originally intended.

Risk Approach depends on
defining them as including
many risk factors that can
cause delays or failures during
the project life cycle.

“ mega-project’s process contains project phase

(Mok, Shen and Yang
2015)

transitions and milestones which connect, by[Project Process and Technical
(Albishri, 2015) providing spatial and temporal platforms, theRequirements (PP.TR )

interests of project actors, interest groups andApproach.

constructors”.

“ MCP play three major roles in the strategic

development of a society: (1) satisfying human, Political, Society  and

economic and societal needs; (2) elevating a
country's social image; and (3) delivering leading
international events”.

Environment
(P.S.E )Approach

(Gerald, 2009)

“complexity is something’ undesirable that made a|
project unique, more complicated and more difficult
to execute, manage and control or even an ‘excuse’
for mistakes.

Complexity Approach leans on
investigating the complexity]
and constraints associated with
the  project and  thein

consequences.

3.1.2 Ch

aracteristics of Mega Construction Projects

We may better understand Mega Construction Projects (MCPs) by looking at them from
several aspects. MCPs are large-scale systems with numerous interdependent pieces,
according to the PN.O.L.D.C. Approach (Marrewijk, T. Zidanea, Johansenb, Ekambaramb,
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Diaz Orueta, and S. Fainstein, 2009, Othman, 2013). Careful planning, development,
financing, and construction of these projects costs a lot. MCPs in hostile or faraway places
have a strange lifespan-urgency ratio. MCPs often last longer due to programming urgency.
This technique benchmarks megaprojects above $1 billion to show their magnitude and
complexity.

Kardes et al. (2013) and Jia, Chen et al. (2011) use the Stakeholder Approach to study MCP
stakeholders' complicated relationships. Complex interests and relationships are inherent to
these projects' many stakeholders. These parties' complicated dynamics must be understood to
overcome their ineffective communication. Effective stakeholder management is essential for
MCP success, which requires techniques to navigate stakeholder relationships.

According to Flyvbjerg's (2014) Economic Business Approach, MCPs play a crucial role in
ensuring economic sustainability. These innovative initiatives provide significant financial
profits, rendering them crucial for fostering economic expansion. Their ability to allure tourists
and attract investment enhances the local economy, demonstrating their extensive and
widespread economic effects. This approach presents MCPs as versatile economic catalysts
with extensive advantages beyond their infrastructural initiatives.

According to Gyoo Kim (2011) and Flyvbjerg, Bruzelius, and Rothengatter (2003), the Risk
Approach demonstrates the vulnerability of MCPs. Master Control Programs (MCPs) often
experience financial and time delays as a result of inaccurate initial project estimations. This
notion acknowledges the intricate and uncertain nature of megaprojects and suggests a
proactive approach to managing risks. The Risk Approach anticipates potential challenges that
may occur during the project's duration by taking into account the probability of encountering
difficulties.

The Project Process and Technical Requirements (PP.TR) Approach emphasizes the
importance of design knowledge, thorough front-planning, and creative integration in MCPs,
as stated by Flyvbjerg (2014), T. Zidanea, Johansenb, Ekambaramb (2013), and Kardes et al.
(2013). Efficient execution need the expertise of technical specialists, namely project
managers. Given the intricate technological requirements of megaprojects, logistical
assistance is crucial. This technique reveals the difficult and rigorous MCP success processes.

Bornstein (2010), Othman (2013), and Jia, Chen, et al. (2011) highlight the P.S.E. Approach,
which emphasises MCPs' impact beyond construction aims. These programmes seek outside
money to develop cities. MCPs also enhance residents' life, which benefits society. However,
the technique shows that environmental consequences may be neglected and requires a more
complete megaproject ecological impact assessment.

The Complexity Approach classifies MCPs as enormous and uncommon, increasing
complexity, according to Thomas and Mengel (2008) and Duy Long et al. (2004). The
magnitude and uniqueness of these projects make them harder to accomplish than typical
construction jobs. Projects are complicated enough without budget and schedule overruns.
This strategy emphasises the importance of knowing megaproject details.

Complexity, political rules, environmental legislation, stakeholder management, economics,
time, and project management of mega construction projects are related (Table 2). Most writers
agree that mega projects include multiple project organisations, such as the government, many
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investment corporations, and citizens with varied cultural origins, manners, political systems,
and languages. This variability complicates efforts.

Table 2. Characteristics of Mega Construction Projects with respect to different approaches.

Approach Author Characteristics of the Approach
(Mackhaphonh ~ and JiaA large-scale system is typically characterized by its
b017) P substantial size and composition of several system
(T. Zidanea, Johansenb an dcomponents, which exhibit intricate interactions with

P N.O.LD.C Ekambaramb 2013) e o o th d

Approach (Othman 2013) A capital asset is necessary for the purpose o
(Diaz Orueta and S strategizing, conceptualizing, funding, and constructing.
Fainstein 2009) ‘Situated in distant and inhospitable vast regions.
(Marrewijk 2006) Extended duration, yet program urgency. Project with a

budget exceeding $1 billion

Stakeholder Approach

(Kardes, et al. 2013) (Jia,
Chen, etal. 2011)

The building of MCPs includes multiple stakeholders
with complex interdependent relationships and
ineffective communication among them.

[They maintain the economic sustainability of the entire

Economic Business nation by generating substantial wealth. Their significant
Approach (Flyvbjerg 2014) and delegated influences attract visitors and investments,
so contributing to the attainment of communal
advantages.
(Gyoo_Klm 2011) . Rising expenses and prolonged timelines sometimes
. (Flyvbjerg, Bruzelius and ; L A
Risk Approach Rothengatter 2003) result from insufficient initial cost projections.
Extensive expertise in design and meticulous front-end
. planning, along with exceptional integration efforts.
PP.TR (lei:jé\g:rg Joh:r?sljrzb afr;BProficient technical expertise and extensively trained
Approach Ekamba,ramb 2013) personnel, particularly in the realm of project
(Kardes, et al. 2013) management. .
Provision of logistical assistance.
. (?t:‘rggqlz)ow) (Jia, Chen ,praw in external investment and completely reshape 4
S. etal. ;
: city.
Approach (Bornstein 2010) Enhanced  living  standards  for  inhabitants.
Underestimated ecological consequences.
These entities are characterized by their immense size
and distinctive characteristics, which contribute to their,
Complexity Approach (Thomas and Mengel 2008) lincreased complexity.

(Duy Long, et al. 2004)

They are vulnerable to the possibility of budget and
schedule overruns, which further complicates the
projects.
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3.2  The safety in mega Project

Construction site accidents have increased during the previous two decades. An increase in
building and expanding capacity, a proliferation of heavy machinery, an overwhelming
quantity of materials, intricate procedures, and multiple points of contact between entities are
all not adequately addressed by current safety regulations.

3.2.1 Factors hindering behavioral safety among the site operatives

Based on the findings of the exploratory factor analysis, the four factors that contribute to
inadequate behavioural safety are discussed in this section.

1. Lack of safety knowledge

Unsafe conduct is most often caused by a lack of safety understanding, with 27.527%
variance. Insufficient safety knowledge means an employee may not realise the hazards
of their job. This may be further impacted by the employee's cognitive capacity to make
correct and timely decisions, which promotes their inclination to recognise dangers to
avert accidents (Li, 2019). Some personnel are innately risk-takers, even when
management provides proper safety devices. (Choudhry, 2012) reported that just 4% of
Botswana site workers used eye protection. On mega projects, forklift operators claim that
their supervisors put them under pressure to work at unsafe speeds, which could cause
accidents with other vehicles and even other employees (Khosravi et al., 2014).

2. Employees’ poor disposition to safety

It is the second factor leading to risky conduct among construction workers on Mega
Projects, with a variance of 23.023%. When workers operate in good weather and in bad
weather with an adverse weather policy, safety is improved (Behavioural Safety, 2017). If
there is no adverse weather policy, employees won't know what to do, which causes
uncertainty on site and sometimes leads to unsafe conduct. In adverse weather, workers
risk slips, scaffold falls, electrocution, and other risks, which are exacerbated by heat.
Extreme noise at construction sites may cause temporary hearing loss and work mishaps.
Uncontrolled noise from site activities like explosions, hammering, welding, heavy
equipment, and other machinery noises can cause occupational deafness or loss of
concentration, which can lead to other health risks (Wu et al., 2020).

3. Putting production ahead of safety

Construction site safety might be compromised if production and deadlines take
precedence. To safeguard site workers, the construction sector must prioritise site safety
despite pressure to fulfil cost, schedule, and quality requirements. However, this factor
group's variance of 14.492% makes it the third factor leading to unsafe behaviour,
suggesting that the urgency of completing mega projects quickly may be contributing to
employee unsafe behaviour. According to their research on construction project aspects
and accident causality, a confined project length causes time pressure on site. This supports
Mattila and Hyddynmaa's, 1988 findings that language barriers hinder site worker contact
and safety management. The research reveals that deadline-driven companies have
degraded safety and encouraged risk-taking among construction workers.
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4, Improper safety gear

PPE like hardhats, gloves, and goggles are crucial for workers in the business with the
highest fatal injury rate, and might save their lives. The mega project's high accident and
fatality rate is due to workers' inappropriate usage or absence of safety gear. Some workers
intentionally ignore guards while operating a cutting machine to finish the task on time.
Construction workers' health and safety are also threatened by improper attire (Musonda
and Smallwood, 2008). In this circumstance, some workers will wear sandals, bathroom
slippers or other shoes other than the specified toe steel cap safety shoe.

3.2.1 Strategies for enhancing behavioural safety in mega construction industry

Based on the findings of the exploratory factor analysis, the six strategies for entrenching
behavioural safety are discussed in this section.

1. Proactive approach towards safety by the management

This group has the biggest variation at 11.193%, indicating that a proactive approach to
health and safety management, including frequent equipment and machinery checks, is
ideal for fostering employee behaviour safety. The group name, ‘proactive approach
towards safety by the management’, implies that health and safety managers and other
management team members should do everything reasonably possible to prevent accidents
and illnesses rather than reacting afterward. Management's proactive safety strategy gives
positive messages to workers, which improves safety behaviour (Nunnally and Bernstein,
2008).

2. Effective communication and feedback

Healthy organisation safety culture relies on effective employee-management
communication to allow employees to report dangers and management to address them.
The factor analysis shows that this metric motivates safety and reduces accidents, with a
variance of 10.595% and a ranking of second. If communication is clear, employees will
report any dangers they encounter (OSHA. 2017). Effective communication between
management and employees builds trust.

3. Provision of adequate equipment and safety monitoring

Construction, which has higher fatal accident rates than other sectors, requires proper PPE
to avoid accidents and fatalities. Sometimes work is prioritised before safety, putting
workers' health and safety at risk. Thus, to reduce accidents and fatalities, the safety
management team must provide and monitor employees' use of appropriate safety gear for
the work being done. Failure to monitor this suggests that safety managers may
unintentionally promote dangerous activity on construction sites by neglecting to enforce
safe behaviour and reproof it (Park et al., 2018).

4, Safety education and training

When workers get extensive safety training, behavioural intervention may be
accomplished. This training may be organised around the events. This improves employee
and management abilities and attitude. regarded safety training and education one of the
best ways to promote construction safety. A mega project's international workers' language
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difficulties may complicate training, yet safety signage and training as tactics for improving
safety behaviour are crucial to getting safety messages across on construction sites. The
employer must ensure that their employees are familiar with and understand the safety
signs in their workplace, especially for inexperienced workers who may not understand
some uncommon signs (Rawlinson, 2013).

5. Safety enforcement and appraisal

Inspecting the workplace prevents accidents and diseases. Critical workplace inspections
detect and document dangers for remedial action. Safety committees may organise, report,
and monitor inspections. If pre-sent, workplace inspections are essential to the health and
safety programme and management system. Appreciation for working properly can inspire
workers to perform their best knowing that their company appreciates safe work and that
they might be fined or excluded for dangerous work, regardless of whether they cut
shortcuts. Supervisory feedback and recognition are effective incentives for work success,
according to (Stajkovic and Luthans, 1997). Giving feedback and incentives as carrots and
penalties or exclusions as sticks will encourage construction workers to be safe.

6. Safety policy efficiency

Construction site safety depends on effective safety policy, which helps identify, monitor,
and mitigate safety hazards. Safety policy shows an organization's commitment to
workplace safety. The component group ‘safety policy efficiency’ recommends that an
organisation must establish and periodically review its safety policy to successfully
promote site worker safety. The construction site is one of the most dangerous and hazard-
prone places to work (Park et al., 2018), so clear policy guidance on hazard identification,
reporting, and mitigation will give site workers direction and encourage them to report
safety risks and act safely. High-standard policies promote collective ideals and individual
attitudes that improve safety performance and management attitudes (Nunnally and
Bernstein, 2008).

4, Conclusion

Mega Construction Projects (MCPs) are defined and examined from all perspectives in this
article. This research reveals that certain site workers may not follow safety guidelines,
exposing them to new dangers. The fact that many personnel have fewer than five years of
building experience compounds this. Although many construction teams are under pressure to
deliver projects on time, within budget, and with the right quality, mega project teams are
under even more pressure to deliver projects. This may explain why the research shows that
productivity is prioritised above safety if work is done, regardless of health and safety. This
suggests that workers intentionally bypass safety devices that may save their lives in an
accident. Working overtime to achieve the deadline increases construction workers' weariness
and accident risk. The findings also imply that inappropriate usage or absence of safety gear
leads to mega project mishaps. When workers fail to utilise the right PPE due to a lack of
education, a rush to finish, or a supervisor's indifference, accidents involving fatalities are
common.

Nanotechnology Perceptions Vol. 20 No.S4 (2024)



881 Farah Hayder et al. Safety Considerations in Mega....

References

1. Albishri, A.A.M., 2015. Mega-project engineering-management processes: pre-planning phase
evaluation for construction and mining (Doctoral dissertation, Curtin University).

2. Aminbakhsh, S.a. G. M. a. S. R., 2013. Safety risk assessment using analytic hierarchy process
(AHP) during planning and budgeting of construction projects. Journal of safety research,
Volume 46, pp. 99-105.

3. Behavioral safety, Proc. Instit. Civ. Eng. Manag. Procurement Law, 170(2), 2017, pp. 49-51.

4. Bornstein, L. (2010). Mega-projects, city-building and community benefits. City, Culture and
Society, 1, 199-206. DOI: 10.1016/j.ccs.2011.01.006

5. Brown, A. (2018). Safety Management in Mega Projects: Best Practices and Challenges.
Journal of Project Management, 25(3), 112-126.

6. Chen, J., et al. (2022). Integrating Safety into Mega Project Design: A Case Study Approach.
Construction Management and Economics, 40(2), 187-203.

7. Chen, J., Smith, K., & Brown, A. (2017). Risk Management in Mega Projects: A
Comprehensive Analysis. Risk Analysis, 42(1), 220-238.

8. Choudhry, R.M. (2012). "Implementation of BBS and the impact of site-level commitment."
Journal of Professional Issues in Engineering Education and Practice, 138(4), 296-304.

9. Croshy, P. (2017). Shaping complex mega-projects: practical steps for success. Australian
Journal of Civil Engineering, 12(1), 2204-2245. DOI: 10.1080/14488353.2017.1362806

10. Davis, R., & Wilson, S. (2017). Stakeholder Collaboration for Safety in Mega Projects.
International Journal of Construction Management, 21(4), 305-322.

11. Diaz Orueta, F., & Fainstein, S. S. (2009). The New Mega-Projects. International Journal of
Urban and Regional Research, 760-767. DOI: 10.1111/j.1468-2427.2008.00829.x.

12. Duy Long, Nguyen, Stephen Ogunlana, Truong Quang, and Ka Chi Lam (2004). “Large
construction projects in developing countries: a case study from Vietnam.” International
Journal of Project Management, 22, 553-561.

13. Flyvbjerg, B., Bruzelius, N. and Rothengatter, W., 2003. Megaprojects and risk: An anatomy
of ambition. Cambridge university press.

14, Flyvbjerg, B. (2014). What You Should Know About Megaprojects, and Why: An Overview.
Project Management Journal, 45(2), 6-19. DOI: 10.1002/pm;j.21409

15. Flyvbjerg, B., Holm, M.K.S. and Buhl, S.L. (2007), “How (In)accurate are demand forecasts
in public works projects?: the case of transportation”, Journal of the American Planning
Association, Vol. 71, pp. 131-146, doi: 10.1080/01944360508976688.

16. Giezen, M. (2012), Navigating Mega Projects Through Complexity and Uncertainty: Strategic
and Adaptive Capacity in Planning and Decision-Making, The University of Amsterdam,
Amsterdam.

17. Gyoo Kim, Seon. (2011) “Risk performance indexes and measurement systems for mega
construction projects.” Journal of Civil Engineering and Management, 16(4), 586-594.
DOI:10.3846/jcem.2010.65

18. He, Q., Xu, J., Wang, T. and Chan, A.P.C. (2019), “Identifying the driving factors of successful
megaproject construction management: findings from three Chinese cases”, Frontiers of
Engineering Management, Vol. 81 8, pp. 5-16, doi: 10.1007/S42524-019-0058-8.

19. Hollmann, J. (2017), “Complexity risk and modeling disorder”, Risk and Uncertainties for
Effective Project Management, Risk Services & Solutions, Canada, pp. 139-151, doi:
10.4018/978-1-5225-1790-0.ch007.

20. Jia, G., Chen, Y., Xue, X., Chen, J., Cao, J.,, & Tang, K. (2011). Program management
organization maturity integrated model for mega construction projects in China. International
Journal of Project Management, 29, 834-845. DOI: 10.1016/j.ijproman.2011.03.003

21. Johnson, M. (2021). Regulatory Challenges in Mega Projects: A Global Perspective. Journal

of Construction Regulation and Governance, 17(1), 45-62.

Nanotechnology Perceptions Vol. 20 No.S4 (2024)



Safety Considerations in Mega.... Farah Hayder et al. 882

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.
35.

36.

37.

38.

39.

40.

41.

Jones, P., & Wang, Q. (2020). Safety Management Systems in Mega Construction Projects: A
Comparative Analysis. Construction Research Congress, 456-465.

Kardes, I., Ozturk, A., Cavusgil, S. T., & Cavusgil, E. (2013). Managing global megaprojects:
Complexity and risk management. International Business Review, 22, 905-917. DOI:
10.1016/j.ibusrev.2013.01.003

Khosravi, Y., Asilian-Mahabadi, H., Hajizadeh, E., Hassanzadeh-Rangi, N., Bastani, H., &
Behzadan, A.H. (2014). "Factors influencing unsafe behaviours and accidents on
construction."” Title of the Journal, Volume(lssue), Page range.

Lee, Y., Kim, I. and Choi, J., 2020. Development of BIM-based risk rating estimation
automation and a design-for-safety review system. Applied Sciences, 10(11), p.3902.

Li, R.Y.M,, Chau, K.W., Lu, W., Ho, D.C.W., Shoaib, M. and Meng, L., 2019. Construction
hazard awareness and construction safety knowledge sharing epistemology. In International
Conference on Smart Infrastructure and Construction 2019 (ICSIC) Driving data-informed
decision-making (pp. 283-290). ICE Publishing.

Mackhaphonh, N., & Jia, G. (2017). Megaprojects in Developing Countries and their
Challenges. International Journal of Business, Economics and Management Works, 4 (11), 6-
12.

Manu, P., Ankrah, N., Proverbs, D., Suresh, S., 2014. The health and safety impact of
construction project features, Eng. Construct. Architect. Manag., 21(1), pp. 65-93.
Marrewijk, A. (2007), “Managing project culture: the case of environ megaproject”,
International Journal of Project Management, Vol. 25, pp. 290-299, doi:
10.1016/J.1J)PROMAN.2006.11.004.

Marrewijk, A. (2007), “Managing project culture: the case of environ megaproject”,
International  Journal of Project Management, Vol. 25, pp. 290-299, doi:
10.1016/J.1J)PROMAN.2006.11.004.

Mattila, M., Hyddynmaa, M., 1988. Promoting job safety in building: an experiment on the
behavior analysis approach, J. Occup. Accid., 9(4), pp. 255-267.

Mok, K., Shen, G., & Yang, J. (2015). Stakeholder management studies in mega construction
projects: A review and future directions. International Journal of Project Management, 33, 446-
457. DOI: 10.1016/j.ijproman.2014.08.007

Musonda, 1., Smallwood, J., 2008. Health and safety (H&S) awareness and implementation in
Botswana’s construction industry, J. Eng. Des. Technol., 6(1), pp. 81-90.

Nunnally, J., Bernstein, 1., 2008. Psychometric Theory, McGraw-Hill, New York, NY.
OSHA, 2017. Recommended Practices for Safety & Health Programs [online]. Available
through: osha.Gov/shpguidelines. Accessed: January 2020.

Othman, A. (2014). A conceptual model for overcoming the challenges of mega construction
projects in developing countries. African Journal of Engineering Research, 2(4), 73-84.
Retrieved from https://www.researchgate.net/publication/271262017.

Park, J., Cho, Y.K., Khodabandelu, A., 2018. Sensor-based safety performance assessment of
individual construction workers, Sensors, 18(11), p. 3897.

Qazi, A., Quigley, J., Dickson, A. and Kirytopoulos, K. (2016), “Project Complexity and Risk
Management (ProCRiM): towards modelling project complexity driven risk paths in
construction projects”, International Journal of Project Management, Vol. 34, pp. 1183-1198,
doi: 10.1016/J.1IIPROMAN.2016.05.008.

Rawlinson, S., 2013. International construction costs: a change of pace. [Accessed 12 Dec.
2010]. London: EC Harris Research. Available at: https://pdfentity.co/downloads/ec_harris_
research_2013_international_construction_cost.pdf.

Smith, K., et al. (2019). Comprehensive Risk Assessment in Mega Projects: A Systematic
Approach. Journal of Risk Analysis, 39(5), 811-826.

Stajkovic, A.D. and Luthans, F., 1997. A meta-analysis of the effects of organizational

Nanotechnology Perceptions Vol. 20 No.S4 (2024)



883 Farah Hayder et al. Safety Considerations in Mega....

42.

43.

44,

45.

46.

behavior modification on task performance, 1975-95. Academy of Management journal,
40(5), pp.1122-1149.

Sun, J., & Zhang, P. (2011). Owner organization design for mega industrial construction
projects. International Journal of Project Management, 29, 828-833. DOI:
10.1016/j.ijproman.2011.04.005

Taylor, R., & Brown, C. (2019). Emergency Response Planning for Mega Projects: Lessons
Learned from Case Studies. International Journal of Disaster Risk Reduction, 34, 46-54.
Thomas, Janice, and Thomas Mengel. (2008) “Preparing project managers to deal with
complexity — Advanced project management education.” International Journal of Project
Management, 26, 304-315.Reterived from Google Scholer.com

Wu, T.Y., Liu, Y.F., Hua, C.Y., Lo, H.C. and Yeh, Y.J., 2020. Too unsafe to voice?
Authoritarian leadership and employee voice in Chinese organizations. Asia Pacific Journal of
Human Resources, 58(4), pp.527-554.

Zidane, Y.J.T., Johansen, A. and Ekambaram, A., 2013. Megaprojects-Challenges and lessons
learned. Procedia-Social and Behavioral Sciences, 74, pp.349-357.

Nanotechnology Perceptions Vol. 20 No.S4 (2024)



