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Abstract

Safety culture is paramount in the construction industry, directly affecting worker safety
and project success. This study investigates the safety culture of project managers in
Sudan's Red Sea State, exploring factors influencing their commitment to safe practices.
A comprehensive questionnaire, utilizing a three-point Likert scale, was administered to
50 project managers from both government and private sector construction companies.
The study reveals that supportive environments, strong supervisory practices, clear
communication channels, and a robust emphasis on risk assessment are crucial for

promoting a positive safety culture among project managers in Sudan.

Keywords: Safety Culture, Construction, Project Managers, Sudan, Red Sea State, Risk

Assessment, Communication, Supervision.
‘At
Jlead) dadls o jalee IS8 Jigi G celiall deliva 330 V) &l | el el 4lE jrins
sl Al AN 5 b e Ll o el aDlud) 488 6 Al jall a3 a5 el e
eJalid Lt Lﬁﬁij AaeY) alu jlealls peal Al ey ‘“_;d\ Jal gall CRESTL ¢ Al guddl

Ll S il (e o liiall (5 e (e 00 e cdalas S e sSall il S alita pladiinly
A i) il laall 5 e lall i) of l all oSS o) gaadl e (alall g Uadl) 5 3 KAl

_Q\J}J\ ‘53 @J\.&d\ ng)gq.o O @B.f}(\

axili ¢ paa) Haall AY 5 ¢ sud) el 5 e colial) Dbl A8 Haalidall LIS
Y iy ¢ lalal)



&/ Journal of University Studies for inclusive Research (USRW)
USR'J Aloliul Ggal) dusolall Glwlyaldl dlao

ISSN: 2707-7675

Introduction

Construction remains a high-risk industry with a concerning rate of accidents and
fatalities. This necessitates a strong focus on safety culture — the shared values, beliefs,
and behaviors that guide safety practices within an organization (Antonsen, 2017). A
positive safety culture is characterized by open communication, strong leadership,
employee engagement, and a commitment to continuous improvement (Goetsch &

Tolson, 2009).

This study delves into the safety culture of project managers in Sudan, focusing on the
Red Sea State. It aims to identify key factors affecting their safety practices and provide
insights for enhancing safety culture within the region's construction sector. This research
builds upon previous studies that have explored various facets of safety culture in
construction, including the role of management (Masood et al., 2012), the influence of
behavioral factors (Ismail et al., 2011), and the importance of an industrial framework

(Al-Bayati et al., 2019).
Methodology

This study employed a descriptive approach using a structured questionnaire to gather
data from project managers in the Red Sea State. The questionnaire was developed based
on a comprehensive review of established safety culture assessment frameworks, such as
the Safety Culture Assessment Tool (SCAT) and the Safety Performance Measurement
System (SPMS). It incorporated nine key factors identified as critical to safety culture:

1. Communication: Open communication channels, effective dissemination of

safety information, and a culture of reporting safety concerns.

2. Safety Rules & Procedures: Clarity and consistency in safety rules, procedures,

and enforcement.
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3. Supportive Environment: Strong organizational commitment to safety,

encouragement of worker involvement, and a culture of valuing safety.

4. Supervisory Environment: Active role of safety representatives, effective

supervision, and accountability for subcontractors.

5. Worker Involvement: Employee engagement in safety decision-making,

reporting, and collaboration.

6. Assessment of Physical Work Environment & Work Hazards: Thorough risk

assessment, worker training, and proactive hazard mitigation.

7. Personal Appreciation of Risk: Regular safety meetings, toolbox talks, and

incident investigations.

8. Work Pressure: Prioritization of safety over production deadlines, provision of a

safe work environment, and appropriate occupational protection.

9. Competence & Training: Comprehensive safety training programs and strong

safety leadership.

A three-point Likert scale was used to measure the degree of agreement with each
statement in the questionnaire. The data was analyzed using statistical software, and the

findings are presented in tabular and narrative formats.
Results and Discussion

The analysis revealed that project managers in the Red Sea State generally perceive a
positive safety culture within their organizations. However, significant variations were
observed across different factors. The most influential factors promoting a positive

safety culture were:
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1. Supportive Environment: Project managers strongly agreed that their
organizations value safety and actively promote a culture of safety, health, and

worker well-being.

supportive environment

SPREADING A COMMITMENT TO MANAGEMENT ENSURES SAFETY HAS A REAL
CULTURE OF SAFETY, DEVELOPING A THAT ALL WORKERS VALUE FOR
OCCUPATIONAL SAFETY PROGRAM. INFLUENCE SAFETY MANAGEMENT .
HEALTH, AND IN THE WORK
WORKERS’ HEALTH. ENVIRONMENT .
mAgree mSome mDis
what agree agree

The chart shows high agreement levels for most aspects of the supportive environment,

particularly in management's commitment to safety and health.

2. Supervisory Environment: Project managers highly valued the role of safety
representatives and expressed confidence in the supervisory practices employed

within their organizations.
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supervisory environment

A GOOD SAFETY KEEP SAFETY AND OBLIGE
REPRESENTATIVE ACCIDENT RECORDS. SUBCONTRACTORS TO
PLAYS AN IMPORTANT FOLLOW SAFETY
ROLE TO PREVENT GUIDELINES.
ACCIDENTS.
mAgree mSome mDis
what agree agree

The chart indicates strong agreement on the accountability of supervisors and their active
role in enforcing safety practices.

3. Assessment of Physical Work Environment & Work Hazards: Project
managers indicated a strong focus on assessing risks, training workers, and

mitigating hazards.
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Appraisal of Physical Work
Environment and Work hazards

INFORM THE WORKER MANAGEMENT STRIVES ESTABLISHING
BEFORE USING HIM TO ENSURE THAT SAFETY IN THE
OF THE RISKS OF EVERYONE IN THE WORKPLACE AS AN

HIS PROFESSION AND WORK SITE HAS HIGH ESSENTIAL ASPECT

THE MEANS OF EFFICIENCY IN OF YOUR COMPANY'S
PREVENTION THAT HE MATTERS OF SAFETY CULTURE .
MUST TAKE AND DANGER.
mAgree mSome mDis
what agree agree

The chart demonstrates high levels of agreement on risk assessment and hazard

mitigation practices.

4. Communication: Project managers reported feeling comfortable and confident in

communicating safety concerns and accessing important safety information.
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communication

FEELING CONFIDENT MANAGEMENT ENSURES FEEL COMFORTABLE
TO COMMUNICATE THAT ALL EMPLOYEES AND REASSURED BY

WITH OTHERS TO HAVE ACCESS TO REPORTING SAFETY
CORRECT SAFETY- IMPORTANT SAFETY- PROBLEMS TO
RELATED MATTERS. RELATED MANAGEMENT .
INFORMATION.
mAgree mSome mDis
what agree agree

The chart shows generally positive responses to communication practices, with room for

improvement in some areas.
Other significant findings include:

1. Safety Rules and Procedures: There is strong agreement on the existence of

clear safety rules, but less certainty about their consistent application.
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safety rules and procedures

INSTRUCTIONS AND ADHERENCE TO SAFETY CHECKS.
SIGNS. PERSONAL
PROTECTIVE

EQUIPMENT (PPE).

mAgree mSome mDis
what agree agree

2. Worker Involvement: While there is agreement on worker involvement in safety

practices, there is room for improvement in encouraging workers to voice

concerns.

worker Involvement

MANAGEMENT EMPLOYEES REPORT DEVELOP THE

INVOLVES ACCIDENTS AND RELATIONSHIP

EMPLOYEES IN INJURIES. BETWEEN TEAM
SAFETY DECISIONS. MEMBERS AND THE

EXTENT OF THEIR
INTERACTION WITH

mAgree mSome EACK 3BIER.
what agree agree
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3. Personal Appreciation of Risk: Regular safety meetings and incident

investigations are common, but there is a need for more frequent toolbox talks.

Personal appreciation of risk

SAFETY MEETING. TOOL FUND MEETING. PREPARING A REPORT
ON EACH ACCIDENT
OR INCIDENT AT THE

WORK SITE.

mAgree mSome mDis
what agree agree
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4. Work Pressure: This chart reveals an area of concern, with many project

Work pressure

MANAGEMENT AT THE PROVIDING A SAFE PROVIDING MEANS OF MANAGEMENT PUTS

WORK SITE ACCEPTS WORK ENVIRONMENT. OCCUPATIONAL SAFETY FIRST
RISK BY EMPLOYEES PROTECTION IN THE (SAFETY BEFORE
IF THE WORK WORK ENVIRONMENT. PRODUCTION) .

SCHEDULE IS TIGHT.

mAgree mSome mDis
what agree agree

5. Competence and Training: While safety training is generally provided, there is a

need for more comprehensive programs and leadership development.

Competence and training

40
33

20
17
A e 13 S

10

SUBJECTING WORKERS MANAGEMENT LACKS SAFETY TRAINING IS
TO SAFETY AND SAFE THE ABILITY TO GOOD TO PREVENT

WORK TRAINING HANDLE SAFETY ACCIDENTS.
COURSES. PROPERLY.
mAgree mSome mDis
what agree agree
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Conversely, factors related to work pressure and the management's ability to handle
safety effectively showed lower levels of agreement. Project managers acknowledged a
need for improvement in these areas, highlighting the importance of striking a balance
between safety and production deadlines and ensuring that management consistently

demonstrates strong safety leadership.

These results provide a comprehensive picture of the safety culture among project
managers in Sudan's Red Sea State construction sector. While there are many positive
aspects, particularly in supportive environments and risk assessment, there are clear areas
for improvement, especially in managing work pressure and enhancing safety-training

programs.

Analysis of the results of the arithmetic mean, standard deviation, percentage, and

value (T. Test) of factors affecting the safety culture:

(Table 1: Factors affecting Safety Culture - Descriptive Statistics)
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Mean

Deviatiggy

: PYPPRYs

T.
Test

Ranking

Sample
orientation

communication

L. Feeling confident to
communicate with others
to correct safety-related
matters.

2.7

0.84

90.00

5.91

Agree

Management ensures
that all employees have
access to important
safety-related
information.

2.6

0.84

86.67

5.03

10

Agree

Feel comfortable and
reassured by reporting
safety problems to
management

2.56

0.85

85.33

4.68

13

Agree

safety rules and
procedures

Instructions and signs.

2.78

0.83

92.67

6.62

Agree

Adherence to personal
protective equipment
(PPE).

2.76

0.83

92.00

6.44

Agree

6. Safety checks.

2.56

0.85

85.33

4.68

14

Agree

supportive
environment

Spreading a culture of
safety, occupational

health, and workers’
health.

2.9

0.83

96.67

7.70

Agree

8. Commitment to
developing a safety
program.

2.56

0.85

85.33

4.68

15

Agree

Management ensures
that all workers
influence safety in the
work environment.

2.48

0.85

82.67

3.99

22

Agree

D. Safety has a real value

for management.

25

0.85

83.33

4.16

20

Agree
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supervisory

environment

11. A good safety
representative plays an
important role to prevent
accidents.

2.82

0.83

94.00

6.98

Agree

Keep safety and accident
records.

2.52

0.85

84.00

4.33

17

Agree

. Oblige subcontractors to
follow safety guidelines.

2.52

0.85

84.00

4.33

16

Agree

worker
Involvement

4. Management involves
employees in safety
decisions.

2.32

0.86

77.33

2.63

27

Somewhat
agree

. Worker report accidents
and injuries.

2.66

0.84

88.67

5.55

Agree

. Develop the relationship
between team members
and the extent of their
interaction with each
other.

2.38

0.86

79.33

3.13

26

Agree

Appraisal of
Physical Work
Environment
and Work
hazards

Inform the worker before
using him of the risks of
his profession and the
means of prevention that
he must take

2.8

0.83

93.33

6.80

Agree

B. Management strives to
ensure that everyone in
the work site has high
efficiency in matters of
safety and danger.

25

0.85

83.33

4.16

21

Agree

Establishing safety in the

workplace as an essential

aspect of your company's
culture.

2.52

0.85

84.00

4.33

18

Agree

Personal
appreciation of
risk

20. Safety Meeting.

2.48

0.85

82.67

3.99

23

Agree

P1. Tool Fund Meeting.

2.46

0.85

82.00

3.82

24

Agree
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2. Preparing a report on 2.64 0.84 88.00 5.38 9
each accident or incident
at the work site.

Agree

Work pressure | Management at the work | 1.52 0.91 50.67 -3.73 29 Dis agree

site accepts risk by
employees if the work
schedule is tight.

4. Providing a safe work 2.52 0.85 84.00 4.33 19
environment.

Agree

25. Providing means of 2.6 0.84 86.67 5.03 11
occupational protection
in the work environment.

Agree

. Management puts safety | 2.44 0.85 81.33 3.64 25
first (safety before
production).

Agree

Competence [7. Subjecting workers to 2.6 0.84 86.67 5.03 12
and training safety and safe work
training courses.

Agree

8. Management lacks the 1.92 0.88 64.00 -0.64 28
ability to handle safety
properly.

Agree

prevent accidents.

Safety training isgoodto | 2.8 0.83 93.33 6.80 4 Somewhat

agree

Conclusion

This study provides valuable insights into the safety culture of project managers in
Sudan's Red Sea State. While the region's construction sector shows positive signs in
fostering a strong safety culture, further emphasis should be placed on addressing areas

requiring improvement, such as work pressure management and leadership development.

The findings highlight the importance of a supportive environment, effective supervision,
clear communication channels, and robust risk assessment procedures in shaping a

positive safety culture. By prioritizing these key factors, the construction sector in Sudan

14451
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can create a safer work environment for all stakeholders and ensure the sustainable

success of future projects.
Recommendations

1. Develop comprehensive safety training programs for all levels of project

management, focusing on risk assessment, communication, and leadership skills.

2. Implement robust safety management systems that emphasize regular audits,

performance reviews, and continuous improvement.

3. Establish clear communication channels that encourage open dialogue, feedback,

and the reporting of safety concerns without fear of reprisal.

4. Promote a culture of safety leadership, where managers at all levels champion
safe practices and hold themselves accountable for fostering a positive safety

culture.

5. Provide adequate resources and support for safety representatives to ensure their

effectiveness in promoting safe working conditions.

6. Conduct further research into the specific challenges faced by project managers in

Sudan, particularly in relation to work pressure and safety leadership.
Limitations

This study has several limitations that should be acknowledged. The sample size was
limited to 50 construction project managers, which may not be representative of the entire
population of project managers in Sudan's Red Sea State. Additionally, the study relied on

self-reported data, which may be subject to biases and inaccuracies.
Future Research Directions

Future research should focus on exploring effective strategies that require a

comprehensive approach that includes several aspects, from awareness and education to
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the application of laws and the use of technology to improve safety culture in
construction projects in Sudan. Longitudinal studies can be conducted to study the impact
of driving methods for project managers, safety knowledge, and communication skills on
safety culture over time. In addition, studies can be conducted to investigate the role of
other stakeholders, such as customers, architects, and engineers, in forming a culture of

safety in construction projects.
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Appendix I: Questionnaire

We ask you to answer all questions related to the factors affecting safety culture

Some
set of factors Factors Agree what
agree

Dis
agree

Feeling confident to communicate with
others to correct safety-related matters.

Management ensures that all employees
have access to important safety-related

communication ) )
information.

Feel comfortable and reassured by reporting
safety problems to management.

Instructions and signs.

safety rules and Adherence to personal protective equipment
procedures (PPE).
Safety checks.

Spreading a culture of safety, occupational
health, and workers’ health.

Commitment to developing a safety
program.

supportive environment
Management ensures that all workers

influence safety in the work environment.

Safety has a real value for management.

A good safety representative plays an
important role to prevent accidents.

supervisory Keep safety and accident records.
environment

Oblige subcontractors to follow safety
guidelines.
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Management involves employees in safety
decisions.

Employees report accidents and injuries.
worker Involvement

Develop the relationship between team
members and the extent of their interaction
with each other.

Inform the worker before using him of the
risks of his profession and the means of
prevention that he must take

Appraisal of Physical  "Management strives to ensure that everyone
Work Environmentand | jn the work site has high efficiency in
Work hazards matters of safety and danger.

Establishing safety in the workplace as an
essential aspect of your company's culture.

Safety Meeting.

Personal appreciation of | 100l Fund Meeting.
risk

Preparing a report on each accident or
incident at the work site.

Management at the work site accepts risk by
employees if the work schedule is tight.

Work pressure Providing a safe work environment.

Providing means of occupational protection
in the work environment.

Subjecting workers to safety and safe work
training courses.

Competence and Management lacks the ability to handle
training safety properly.

Safety training is good to prevent accidents.
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