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Abstract 

This study evaluated safety practices in sewerage projects in Addis Ababa using a descriptive survey design. A sample of 132 

participants was selected through purposive sampling, focusing on individuals with firsthand experience in sewage projects. 

Data collection included primary and secondary sources. A quantitative approach was employed, utilizing closed-ended 

questionnaires on a Likert scale distributed to contractors, consultants, and clients. SPSS 26 was used for data analysis, and the 

Relative Importance Index was used to rank strategies for enhancing safety practices based on perceived importance. The 

survey results indicated that 76% of respondents disagree with the provision of mandatory safety training programs for all 

workers before starting sewerage project work. About 24.8% of respondents believe that the supply of Personal Protective 

Equipment (PPE) is adequate, pointing to a widespread concern regarding insufficient availability of essential safety gear 

on-site. Access to first aid kits and emergency medical assistance is reported, yet concerns remain about risk assessments and 

confined space protocols. Although training for handling hazardous materials exists, there is inconsistent agreement on safety 

audits and air quality monitoring. Workers in sewerage projects face significant health hazards, including exposure to toxic 

gases like hydrogen sulfide, lack of vaccinations for diseases such as hepatitis and tetanus, and risks from biological hazards in 

sewage. Additional concerns include potential hearing loss, ergonomic injuries, slips, trips, and falls, as well as 

musculoskeletal disorders from heavy lifting and psychological stress from working conditions. Risks related to confined 

spaces and inadequate training to identify health hazards complicate their challenges. The top five strategies identified to 

enhance safety practices in sewerage projects include the allocation of additional funding for better quality Personal Protective 

Equipment (RII=0.924), implementation of advanced monitoring technologies, such as gas detectors and air quality monitors 

(RII=0.921), regular training programs for workers on safety procedures (RII=0.92), establishment of regular safety audits 

(RII=0.908), and creation of a dedicated safety management team (RII=0.907). Stakeholders, including government agencies 

and contractors, must collaborate to implement these strategies effectively to mitigate health risks and enhance safety in 

sewerage projects. 
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1. Introduction 

Construction site safety is vital for preventing worker in-

juries, fatalities, and illness due to hazards like working at 

heights, handling machinery, and exposure to toxic substances 

[1]. Effective health and safety practices, such as risk as-

sessments, proper training, and protective equipment, enhance 

productivity and morale [2]. In Ethiopia, poor safety standards 
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and limited resources heighten risks [3]. Globally, the use of 

appropriate gear and training is essential [4], especially in 

developing countries where sanitation-related diseases remain 

a concern [5, 6]. Unsafe handling of greywater and excreta 

increases the risk of disease [7, 8]. Sewer systems, while 

crucial, expose workers to hazardous conditions, including 

toxic gases and pathogens, posing significant health risks 

[9-11]. These are worsened by limited training in 

low-resource settings [12]. Nevertheless, sewage workers are 

key to public health and environmental sustainability [13]. In 

Addis Ababa, the sewerage project necessitates thorough 

safety measures, training, and equipment to protect workers at 

all stages. 

Safety is a crucial aspect of the construction industry, re-

quiring the active involvement of all workers. Varying safety 

awareness levels on construction sites demand tailored train-

ing and communication [14, 15]. In Addis Ababa, rapid con-

struction growth has raised safety concerns due to inadequate 

designs, insufficient protection for workers, and compromised 

material quality and supervision [16]. Many projects fail to 

implement vital health and safety precautions, creating sig-

nificant management challenges [17]. 

Sewerage work, being highly hazardous, exposes workers 

to physical, chemical, and biological risks. Despite global 

safety standards, conditions for sewerage workers in Addis 

Ababa remain poor due to inadequate PPE, limited training, 

and weak regulation enforcement. This results in serious 

health issues, including infections, respiratory problems, and 

fatalities. Confined and poorly ventilated workspaces further 

elevate risks. The lack of institutional frameworks to enforce 

safety measures highlights the need for comprehensive re-

forms, including targeted training, proper equipment, and 

enforceable safety protocols suited to local conditions. 

The objective of this study was, therefore, to assess the 

existing safety protocols and practices implemented, to iden-

tify potential health hazards and factors posed by sewerage 

projects to workers, and to develop strategies for enhancing 

safety practices in sewerage projects in the city. 

2. Research Methodology 

2.1. Research Design 

The research adopted a quantitative approach, utilizing 

structured questionnaires to collect data from contractors, 

consultants, and clients involved in sewerage projects within 

the city. This method was chosen to allow for the systematic 

gathering and analysis of numerical data that would offer 

insights into occupational safety practices. 

The research design was descriptive survey-based, aimed at 

identifying the key safety challenges and evaluating existing 

practices and strategies. This approach was also instrumental 

in applying descriptive statistical tools to present findings in 

line with the research objectives. The data collection process 

involved not only structured surveys but also site visits to the 

sewerage project locations for first-hand observation. Addi-

tionally, the research referred to secondary sources, such as 

safety reports and manuals, to strengthen the analysis. 

For sampling, a non-probability purposive (judgmental) 

technique was employed. Participants were selected based on 

their direct involvement in the sewerage line systems and 

treatment components, ensuring they had substantial 

knowledge of safety practices in Addis Ababa’s sewerage 

projects. 

2.2. Research Methods 

The target population included professionals from three 

major stakeholder groups: clients, consultants, and contrac-

tors. Given the impracticality of surveying the entire popula-

tion, the study used Cochran’s formula to determine an ap-

propriate sample size. However, the total population was 

finite (200 professionals). Cochran’s formula was used to 

calculate the sample size (n₀), where z is the value linked to 

the confidence level (1.96 for 95%), p is the estimated pro-

portion in the population (assumed to be 0.5), and e is the 

acceptable margin of error (set at 5%). This gives a reliable 

sample size estimate with 95% confidence. 

no =
Z2∗p∗(1−p)

e2
                 (1) 

𝑛𝑜 =
1.962∗0.5∗(1−0.5)

0.052
= 385  

The sample was adjusted using Cochran’s correction for-

mula for finite populations. 

n =
no

1+
no−1

N
                    (2) 

𝑛 =
385

1+
385−1

200

= 132  

Where n is the adjusted sample size, and N is the target 

population size. Accordingly, the question was distributed to 

132 respondents. 

Descriptive statistical tools such as frequencies, percent-

ages, means, and standard deviations were used to summarize 

the data and make it easier to understand. The results were 

organized and displayed using graphs, tables, and frequency 

distributions, with percentages calculated to offer clearer 

insights. 

To perform the analysis, the researchers used the Statistical 

Package for the Social Sciences (SPSS), which provided the 

necessary tools for efficient data handling. The outcomes of 

these analyses were presented through tables and percentages. 

Additionally, to determine the most effective strategies for 

enhancing safety practices, the study calculated the Relative 

Importance Index (RII). This method enabled the ranking of 

various strategies based on their perceived importance, of-

fering a structured way to prioritize the most impactful ap-
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proaches. 

3. Discussion 

3.1. Demographic Information of the 

Respondents 

The study achieved a high response rate of 94.7%, with 

125 out of 132 targeted respondents completing the ques-

tionnaire, exceeding the 60% benchmark set by [18] for ac-

ceptable analysis. The demographics showed a gender split 

of 64% male and 36% female. Most respondents had 5-10 

years of experience (38.4%), with others falling into 10-15 

years (20.8%), 15-20 years (20%), 0-5 years (12%), and over 

20 years (8.8%). 

In terms of education, 52% held a bachelor’s degree, 29.6% 

had a master’s, 13.6% had a diploma, and 4.8% had a PhD. 

Clients formed the largest job category at 55.2%, while con-

sultants and contractors each made up 22.4%. Among job 

positions, site engineers were most common (23.2%), fol-

lowed by office engineers and contract administrators (9.6% 

each), surveyors (8.8%), safety engineers (8%), foremen 

(6.4%), and quantity surveyors (5.6%). An additional 8% 

were in other roles, indicating a diverse professional back-

ground. 

Table 1. Demographic information of the respondents. 

Respondent Response Frequency Percent 

Gender Male 80 64 

Female 45 36 

Years of work experience 0-5 years 15 12 

5-10 years 48 38.4 

10-15 years 26 20.8 

15-20 years 25 20 

Above 20 years 11 8.8 

Educational status Diploma 17 13.6 

Degree 65 52 

Master's degree 37 29.6 

PhD 6 4.8 

Job category Client 69 55.2 

Consultant 28 22.4 

Contractor 28 22.4 

 Total 125 100 

 

3.2. Safety Protocols and Practices 

Implemented in Sewerage Projects 

The study highlights significant deficiencies in the imple-

mentation of safety protocols on sewerage project sites, with 

respondents expressing concern about inadequate safety 

measures. A large proportion of workers (76%) lack manda-

tory safety training before starting tasks, while 75.2% re-

ported that essential Personal Protective Equipment (PPE), 

such as gloves, helmets, and face masks, is not provided. 

Additionally, safety signs and hazard warnings are often ab-

sent, as reported by 72% of respondents, further contributing 

to unsafe working conditions. 

Other critical issues include a lack of routine inspections 

for safety equipment (75.2%) and insufficient access to 

emergency medical services (78.2%). Risk assessments and 

confined space entry procedures, which are crucial for iden-

tifying and mitigating hazards, were also reported as absent 

by a majority of respondents (76.8%). Additionally, 75.2% 

indicated that there are no formal systems for accident re-

porting, and 74.4% noted a lack of training in handling haz-

ardous materials. 

The study also shows that there are no regular safety au-

dits (76.8%) or air quality monitoring systems in place for 

confined spaces, which are essential for detecting harmful 
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gases. Furthermore, 76% of respondents agreed that there is 

inadequate control over exposure to toxic gases and chemi-

cals, indicating a serious oversight in health and safety prac-

tices. 

The comparison in Figure 1 highlights differing stake-

holder perceptions regarding safety protocols in sewerage 

projects among clients, consultants, and contractors. Overall, 

clients reported the most favorable views, consistently giving 

the highest mean scores across all safety measures. They 

viewed practices like the presence of safety signs (mean = 

2.49), provision of personal protective equipment (PPE) 

(mean = 2.42), and equipment maintenance (mean = 2.36) as 

well-implemented. 

Contractors, on the other hand, gave the lowest ratings, 

particularly in areas like periodic safety training and first aid 

access (both mean = 1.43), reflecting a more critical stance 

likely shaped by their hands-on site experience. Consultants 

generally offered a middle-ground perspective, with mean 

scores between those of clients and contractors. For example, 

in accident reporting, consultants rated the process at a mean 

of 1.96, lower than clients (2.12) but higher than contractors 

(1.5). 

Despite these variations, there were some areas of agree-

ment among all groups. The provision of PPE was seen as 

one of the most consistently implemented safety measures, 

receiving relatively high scores from all stakeholders. Con-

versely, the monitoring of air quality in confined spaces was 

seen as insufficient by all, with mean scores below 2.1, sug-

gesting a shared concern for technical safety gaps. 

Additionally, differences in standard deviations point to 

the level of consistency in perceptions. Clients showed high-

er variability (e.g., SD = 1.474 for mandatory training), pos-

sibly due to less direct involvement, while contractors had 

more consistent responses (e.g., SD = 0.742 for several 

items), likely due to their firsthand experience on-site. These 

findings reflect how stakeholder roles influence their views 

on safety implementation in sewerage projects. 

 
Figure 1. Perspectives of stakeholders on implemented safety practices. 

The study reveals major gaps in safety training, PPE pro-

vision, and emergency preparedness in sewerage projects, 

putting workers at risk. Effective training is essential, as 

emphasized by [19, 20], who highlight the need for engaging, 

culturally aware safety programs. A lack of mandatory train-

ing has been linked to high injury rates in Ethiopia [21]. 

Similarly, PPE is insufficient, reflecting findings by [19]. 

While safety signs are present, adherence remains weak, 

contrasting with better compliance reported by [22]. Regular 

inspection and maintenance are also lacking, as noted by [23]. 

Finally, limited access to first aid and emergency care mir-

rors concerns raised by [24-26] about the importance of 

on-site medical readiness. 

3.3. Health Hazards and Factors Posed by 

Sewerage Projects to Workers 

The study highlights significant health risks faced by 

workers in sewerage projects, which include both physical 

and psychological hazards due to prolonged exposure to 
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hazardous conditions and inadequate preventive measures. 

Respiratory issues, particularly due to dust, chemicals, and 

poor sanitary conditions, are prevalent among workers, with 

91.2% of respondents attributing these problems to their 

work environment. Exposure to toxic gases, particularly hy-

drogen sulfide (H2S), and biological hazards like bacteria 

and viruses from sewage, also pose considerable risks. Addi-

tionally, workers face musculoskeletal disorders from heavy 

lifting and awkward postures, skin irritations from contact 

with polluted water, hearing loss due to noise exposure, and 

psychological stress caused by hazardous conditions. The 

study also reveals concerns about insufficient protection 

from extreme temperatures, inadequate protective gear, and 

the dangers of confined spaces. Moreover, most workers are 

not properly vaccinated against diseases like hepatitis and 

tetanus, further exacerbating health risks. The lack of ade-

quate training to identify and address these hazards is anoth-

er critical issue. Figure 2 compares stakeholder perceptions 

of health risks in sewerage projects, revealing both shared 

concerns and notable differences. Contractors, due to their 

direct exposure to hazards, reported the highest mean scores 

on nearly all health risk factors, such as biological hazards 

and psychological stress (both mean = 4.57) with low stand-

ard deviations, indicating consistent and experience-based 

responses. In contrast, clients gave lower mean scores (e.g., 

4.25 for both hazards), likely reflecting their administrative 

distance from on-site risks, and showed higher variability in 

responses. Consultants typically held middle-ground views, 

sometimes aligning more closely with either contractors or 

clients, such as in the case of heat illness (mean = 4.36) and 

health hazard training (mean = 4.14). Despite these differ-

ences, all stakeholders acknowledged serious health threats 

in sewerage work, with most hazard ratings exceeding a 

mean of 4.0, underscoring a shared recognition of dangers 

like respiratory issues, confined space risks, and musculo-

skeletal problems. 

 
Figure 2. Outlook of stakeholders on health hazards in sewerage projects. 

The findings on health hazards faced by sewage workers 

align with previous research across countries like Malaysia, 

Egypt, and India, which report high rates of respiratory ail-

ments among workers [27-29]. Exposure to pathogens such 

as hepatitis viruses, E. coli, and Salmonella in sewage has 

been well-documented [30-33], with chronic infections more 

prevalent in exposed workers. Alarmingly, many workers 

lack immunization 96.5% in Karachi were unvaccinated for 

key diseases highlighting the urgent need for vaccination 

programs. Chemical hazards, including hydrogen sulfide and 

VOCs, pose additional risks, with links to reduced lung func-

tion and discomfort [34-36]. Moreover, the physically de-

manding nature of the job leads to musculoskeletal disorders 

due to repetitive strain and poor ergonomics [37, 38]. 

3.4. Strategies for Enhancing Safety Practices in 

Sewerage Projects in the City 

The study investigated various strategies for improving safety 

practices in sewerage projects, with respondents ranking their 

effectiveness through a Relative Importance Index (RII). 
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Table 2. Strategy enhancing the safety of workers in sewerage projects. 

Rank Strategy for enhancing the safety of the worker 

1 Quality Personal Protective Equipment (PPE) for workers. 

2 Implementing advanced monitoring technologies (e.g., gas detectors, and air quality monitors) 

3 Regular training programs for workers 

4 Regular safety audits would enhance compliance. 

5 Establishing a dedicated safety management team 

6 Continuous monitoring and evaluation of safety practices. 

7 Conducting community awareness programs 

8 Engagement in behavior-based safety 

9 Increasing worker involvement in safety planning 

10 Implementing stricter safety regulations and enforcement 

11 Increased collaboration with international safety organizations. 

 

The highest-rated strategy was investing in higher-quality 

Personal Protective Equipment (PPE), with a mean score of 

4.62 and an RII of 0.9248, reflecting its importance in re-

ducing accidents, and health risks, and boosting worker mo-

rale. The second most effective strategy was the implementa-

tion of advanced monitoring technologies like gas detectors 

and air quality monitors, with an RII of 0.9216. This high-

lights the critical role of real-time environmental monitoring 

in preventing health hazards. The third strategy, regular 

safety training for workers, also received high marks (RII = 

0.92), emphasizing the value of continuous education in 

promoting safe working practices. Other notable strategies 

included regular safety audits, the establishment of safety 

management teams, continuous monitoring and evaluation of 

safety practices, and involving the community in safety ef-

forts. While the study found high support for increased col-

laboration with international safety organizations, this strat-

egy was ranked the lowest but still had significant backing 

(RII = 0.8784). The study highlights a consensus on the im-

portance of proactive measures, proper training, and robust 

safety equipment to reduce the health risks associated with 

sewerage work. 

3.5. Summary of Findings 

The findings of this study uncovered serious deficiencies 

in the implementation of safety protocols and practices 

within sewerage project sites. A significant majority of re-

spondents reported that essential safety measures such as 

mandatory training, personal protective equipment (PPE), 

risk assessments, emergency medical provisions, and safety 

audits are either absent or poorly enforced. Specifically, over 

75% indicated that workers do not receive safety training 

before commencing tasks, and similarly high percentages 

noted the lack of PPE, safety signage, emergency services, 

and structured protocols for confined space entry. These 

lapses contribute to a work environment that is both hazard-

ous and non-compliant with basic occupational safety stand-

ards. The perception of safety implementation varies among 

stakeholders, with clients often reporting more favorable 

conditions than contractors, who tend to express a more crit-

ical, firsthand view. Moreover, the study links these systemic 

failures to a range of health hazards faced by workers. High 

rates of respiratory issues, exposure to toxic gases, infections, 

hearing loss, musculoskeletal disorders, psychological stress, 

and environmental risks are all prevalent. The lack of pre-

ventive training, inadequate use of safety gear, and poor 

hazard control measures further compound these health 

threats. Overall, the findings underscore the urgent need for 

comprehensive safety reforms, including regular training, 

enforcement of PPE use, structured risk assessments, and 

improved emergency preparedness, to protect workers in the 

sewerage sector. 

3.6. Conclusion 

The results of this investigation demonstrate serious 

shortcomings in the use of safety procedures and practices in 

sewage projects. The data indicate a widespread lack of 

mandatory safety training, inadequate provision of personal 

protective equipment (PPE), insufficient hazard signage, and 

poor access to emergency medical services. Additionally, 

essential safety measures such as risk assessments, confined 

space entry procedures, and accident reporting mechanisms 

are either absent or poorly executed. Stakeholder perceptions, 

particularly those of contractors, highlight the disconnect 

between safety policy and on-ground realities, with contrac-

tors reporting the lowest levels of compliance across nearly 
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all indicators. These gaps not only violate basic occupational 

safety standards but also significantly elevate the risk of ac-

cidents, injuries, and long-term health issues for workers. 

Comparisons with previous research underscore the critical 

need for systemic improvements, including regular safety 

audits, comprehensive training programs that consider mul-

ticultural dynamics, and the enforcement of safety standards 

through routine inspections and emergency preparedness. 

The results call for immediate and coordinated actions from 

all stakeholders to establish a robust safety culture in sewer-

age project environments. 

The findings of this study underscore the severe and mul-

tifaceted health hazards faced by workers involved in sew-

erage projects within the city. These hazards encompass res-

piratory illnesses, exposure to toxic gases such as hydrogen 

sulfide, biological threats from pathogens, and a host of 

physical and ergonomic risks, including musculoskeletal 

disorders, hearing loss, and injuries from slips or contact 

with sharp objects. The study also reveals significant gaps in 

preventive health measures, such as inadequate vaccination 

coverage and insufficient use of protective gear. Psychologi-

cal stress and environmental factors like extreme tempera-

tures and confined spaces risk further exacerbating the dan-

gers. Notably, contractors, being the most exposed, reported 

the highest levels of concern, indicating a direct correlation 

between hazard perception and on-site experience. The con-

sistency of these findings with global research highlights that 

these are not isolated issues, but rather systemic health and 

safety failures in the sanitation sector. There is a pressing 

need for comprehensive interventions, including improved 

training and stricter enforcement of occupational safety. 

The study systematically evaluated various strategies for 

enhancing safety practices in sewerage projects, based on 

respondent feedback and quantitative analysis using the Rel-

ative Importance Index (RII). The results indicate that in-

vesting in higher-quality Personal Protective Equipment 

(PPE) emerged as the most critical safety strategy, reflecting 

the hazardous conditions faced by sewerage workers. This 

was closely followed by the implementation of advanced 

monitoring technologies and regular safety training, empha-

sizing the importance of proactive risk management and con-

tinuous education. Other notable strategies included regular 

safety audits, the establishment of a dedicated safety man-

agement team, and continuous safety evaluations, all aimed 

at reinforcing a culture of vigilance and accountability. Alt-

hough ranked lower, strategies such as community involve-

ment, behavior-based safety initiatives, worker participation 

in safety planning, and stricter enforcement of regulations 

were also recognized for their significant contributions. Even 

the lowest-ranked strategy, collaboration with international 

safety organizations received strong support, highlighting a 

broad consensus on the multifaceted approach needed to 

improve safety in sewerage projects. Collectively, these 

findings underscore the importance of integrating equipment, 

technology, training, and systemic oversight to effectively 

mitigate risks and enhance worker safety. 

3.7. Recommendations 

Based on the results presented above the following rec-

ommendations were made: 

1) The government should create a specialized regulatory 

system for the sewerage sector that enforces strict oc-

cupational health and safety standards, mandates 

high-quality PPE, regular health screenings, and clear 

employer responsibilities, along with penalties for 

non-compliance. 

2) To reduce the risk of trench collapses, trench walls 

should be supported either by sloping (battering) or by 

using bracing systems like sheeting, especially in deep 

or unstable soil conditions. 

3) Management and supervisors should regularly conduct 

safety audits, documentation, and site inspections to 

proactively identify and address hazards and ensure 

consistent safety practices. 

4) Comprehensive training should be provided for workers, 

supervisors, and managers on hazard identification, PPE 

use, emergency responses, and first aid, ensuring better 

hazard mitigation and emergency preparedness. 

5) Incorporate technologies such as gas detectors, air 

quality monitors, automated ventilation, remote moni-

toring tools, and digital checklists to improve safety and 

reduce human error, especially in confined or hazardous 

spaces. 

6) Excavated materials should be kept at least one meter 

away from trench edges to prevent them from falling 

back in and causing injuries, wall pressure, or visibility 

issues. 

7) Projects should include a safety team composed of 

trained professionals who oversee daily operations, fo-

cusing on enforcing health and safety standards and 

preventing risks. 

8) Contractors must proactively plan, implement, and 

manage comprehensive health and safety programs 

through training, resource provision, regular monitoring, 

and reporting to protect workers, improve project out-

comes, and promote overall community well-being. 

9) Consultants must ensure workplace safety by integrating 

health and safety standards into contract documents, 

verifying worker training and safe conditions, support-

ing site management, and using safety as a key criterion 

during tendering. 

Abbreviations 

PPE Personal Protective Equipment 

RII Relative Importance Index 

SD Standard Deviation 

SPSS Statistical Package for the Social Science 

VOCs Volatile Organic Compounds 
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