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ABSTRACT

Highway construction remains one of the most hazardous sectors globally, with nearly 2 million
work-related deaths annually [1]. In Rwanda, the construction industry accounts for
approximately 18% of occupational hazard exposures. This study assessed the compliance of
highway workers with Occupational Health and Safety (OHS) policies on major international
donor-funded projects, specifically the Rwanda Feeder Roads Development Project (RFDP), the
Lake Victoria Transport Program (LVTP), and the Huye—Kibeho road project. A structured
questionnaire was administered to 140 respondents, including contractors, government agencies
employers, consultants and site workers among others. The findings revealed a slight level of
compliance with Rwanda’s OHS policies on donor-funded road projects with a wellness level of
53% (corresponding to an overall Mean of 3.51). The relatively low percentage was primarily
attributed to poor first-aid and hygiene standards, insufficient trainings on OHS, and inadequate
medical cost coverage. In contrast, respondents demonstrated a higher level of awareness, with
84% understanding the benefits of complying with OHS policies, 87% recognizing the benefits
of complying with OHS policies, 84% acknowledging the potential consequences of non-
compliance, and 89% agreeing with the proposed mechanisms and strategies aimed at improving
compliance with OHS policies. The study concludes that while Rwanda’s OHS policies are in
place and broadly acknowledged, their implementation on donor-funded road projects remains
inadequate. To improve compliance, the study recommends: (1) regular and structured OHS
training programs; (2) strict government agencies supervision and application of penalties for
repeated violations for non-complying contractors; (3) improved medical coverage and
compensation for both permanent and casual workers; (5) enhanced worker participation in
safety management; and (6) stronger collaboration among contractors, consultants, and
government agencies. Improving oversight, and aligning national enforcement with international
safety standards to build trust with donors and safeguard workers is very critical for advancing
infrastructure development while ensuring occupational safety in Rwanda.
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CHAPTER 1. INTRODUCTION

1.1. Background to the study

Construction industry is globally recognized as one of the most hazardous sectors, significantly
contributing to occupational accidents and fatalities. The industry accounts 30% of all occupational fatal
injuries, where at least 108,000 workers die each year on site. Industrialized countries have shown that
construction workers are 3 to 4 times more likely to dies at work than any other worker, where the number
is 3 to 6 times greater in developing countries [2]. Highway construction workers operate in some of the
most hazardous environments within the construction industry. Unlike workers on enclosed or static
building sites, highway workers are constantly exposed to three primary types of hazards: physical,
chemical and ergonomic hazards [3]. They include: fast-moving vehicles, heavy machinery, shifting site
layouts, emissions such as Volatile Organic Compounds (VOCs), Particulate matter, and Nitrogen dioxide
among others [4], etc. Their proximity to live traffic zones, limited physical barriers, and often long work
hours significantly heighten the risk of accidents, injuries, and even fatalities. These factors make
occupational safety not just a legal requirement but a critical aspect of daily operations in road
infrastructure development. [5]. This makes highway construction a unique and particularly high-risk work
environment that requires specific research focus.

A wide range of global research points to comparable challenges in Occupational Health and Safety
compliance. Across the EU, there were 1506 non-fatal and 1.66 fatal accidents per 100,000 employed
people in 2022 due to non-compliance of OHS guidelines. The construction sector only accounts for 22.9%
(a quarter) of all fatal accidents at work, the transportation sector constitutes 15.6%., manufacturing
represents (15.2%), while the remaining industries (forestry, agriculture, and fishing) amount to 11.8% [6].
Therefore, different countries have strengthened the implementation of standards and guidelines existing
in the 1992 Directive 92/57/EEC which aims to establish minimum Safety and Health requirements for
construction sites [7]. For instance, countries like the UK and Germany have implemented advanced
cooperative intelligent transport systems (C-ITS) on highways to warn approaching vehicles of
construction zones in real time, covering about 8,600 and 13,000 km of road in Germany alone to enhance
worker safety [8]. Even though there was a 15% reduction in fatal injuries in the US highway sector from
2011 to 2023, the industry still contributes an unacceptably high death rate compared to other sectors —
with 88 fatalities reported in 2023 alone [9]. Furthermore, in 2022, eight (8) US construction companies
were heavily fined hundreds of thousands of dollars, with one surpassing $1 million, due to safety hazards,
mainly fall from heights and failure to provide PPEs [10]. In Ecuador, the construction and manufacturing
sectors account for 17.47% and 26.15%, respectively, of all fatal injuries in 2018 [11]. Road works
accounted for 52% of accident cases in Indonesia, where collisions with construction machinery was the
frequent safety hazard [12]. In 2022, South Korea introduced a law to address safety hazards and punish
companies in charge of the ongoing construction activities if a worker is killed during the job. However,
in 2023, the South Korea’s labor ministry showed that the construction sector accounted for nearly half of
598 industrial fatalities. Furthermore, in 2025 South Korea has also experienced multiple deadly highway
or bridge construction accidents, including collapses in Cheonan and Anseong, resulting in at least 7
fatalities and 12 injuries [13].
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A persistent pattern of difficulties and slow advancements in Occupational Health and Safety (OHS)
compliance has been widely documented in African countries. Common challenges include the lack of
personal protective equipment (PPE), inadequate training, low worker awareness, and weak enforcement
mechanisms. For example, an industry analysis from September 2024 emphasizes that motor vehicle
accidents—specifically vehicles intruding into live work zones—are responsible for about 40% of all
accidents in South Africa’s highway construction sector, accounting for nearly half of work-related
fatalities [14]. Moreover, studies in Kenya’s construction sector found that although safety laws exist,
many workers were unaware of them, and most sites failed to meet minimum safety standards due to
insufficient monitoring and cost-cutting practices [15]. OHS practices have been set up to maintain
workers’ overall well-being during construction projects in Uganda, after the suspension of two road
projects by the World Bank in 2015 — North Eastern Road Corridor Asset Management Project and the
Albertine Region Sustainable Development Project — due to safety shortcomings at highway works,
including unsafe interactions between workers and traffic, poor handling of materials, and inadequately
maintained equipment [16].

In Rwanda, infrastructure development has become a key component of national growth strategies, as
articulated in Vision 2050 and the National Strategy for Transformation (NST) [17]. Massive investments
are currently underway in road infrastructure through projects, such as the Huye—Kibeho Road Project, the
Rwanda Feeder Roads Development Project (FRDP), and the Lake Victoria Transport Program. These
projects aim to enhance rural connectivity, regional integration, and socio-economic development. While
these efforts are vital for national progress, they also heighten the risk of occupational injuries among
highway workers due to increased exposure to unsafe working conditions. From numerous studies, it was
found that 85.71% of workers do not conduct training in the road safety construction sites, the level of
accidents tolled up to 85.71%, while the lack of PPE on site accounted for 42.86% [18].

Although Rwanda has a relatively robust legal framework, including the National Occupational Health and
Safety Policy (2014) and Labor Law N°66/2018, actual implementation remains inconsistent [17].
Research by local scholars and institutions like the University of Rwanda and MIFOTRA has shown that
safety practices on construction sites are unevenly enforced. Workers frequently lack basic safety training,
PPE is often missing or misused, and data collection on workplace incidents remains insufficient [19].
Additionally, informal employment practices, especially in highway construction, further exacerbate the
risks due to low worker bargaining power, irregular inspections, and weak accountability. Despite these
challenges, limited research focuses specifically on highway construction in Rwanda, leaving a critical
knowledge gap. This study addressed that gap by assessing the compliance of highway construction
workers with national OHS policies. It focused on providing a well-developed questionnaire tailored to the
context of highway workers. It details how the questionnaire was developed increasing the relevance of its
findings on behaviors, attitudes, and challenges faced by highway workers in relation to occupational safety
policies.

1.2. Problem statement

Several studies have explored Occupational Health and Safety (OHS) in construction, but very few have

focused specifically on road construction workers in Rwanda. A study conducted by [18] investigated OHS

practices on a project fully funded by the Government of Rwanda (GoR) road project construction sites in

Kigali; where he found that while awareness of safety protocols existed, actual compliance among workers
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was low due to insufficient training, lack of supervision, and limited availability of safety equipment.
Similarly, [19] examined compliance with OHS regulations among construction workers in Rwanda,
highlighting that despite existing policies, many workers failed to consistently adhere to safety standards
because of inadequate enforcement, low risk perception, and insufficient safety culture on sites. This
noncompliance contributes significantly to workplace accidents and injuries in the sector. Given the
absence of a clearly defined construction sub-sector—such as building, road, or civil works—the
individual’s work appears to span across the construction industry in a general manner. The lack of
specificity limits the ability to identify and recommend best practices grounded in the unique activities and
risk profiles of a particular construction domain. Therefore, it allows for an examination of occupational
health and safety (OHS) practices under international standards and donor requirements, which are often
more stringent and closely aligned with global best practices such as those outlined by the World Bank,
IFC, and ISO standards.

Globally, numerous international studies highlight similar OHS compliance challenges. Noncompliance to
OHS in Kuwait’s construction industry was accountable for 29-34% of all injuries which occurred between
2014 and 2016. In addition, it led to different fatalities, work suspensions, and penalties on some ongoing
projects [20]. Al-Naser & Al-Tabtabia (2024) also noted that low safety cultures contributed heavily to
workers’ fatality rates in various countries: 4.3% per 100,000 workers in Poland, 16.8 in Estonia and 2.6
in Sweden. Moreover, during the year 1998, it was reported that the average cost per injury was estimated
at $189 in Lebanon, where the construction industry accounts for 43% of work injuries. In Indonesia,
proper OHS implementation in road construction improved productivity and reduced accidents [21]. In
Malaysia, it was found that the most common noncompliance resulted from non-fulfillment of employers’
duties to their employees [22]. Furthermore, poor safety culture, limited training, and weak enforcement
were key factors in high accident rates [23]. While poor safety compliance led to more incidents, cost
overruns, and delays in Pakistan [24]. Internationally, developing countries in Asia and Africa, including
Rwanda, struggle with OHS due to weak institutions and poor monitoring [25].

While these studies provide valuable insights into OHS conditions, there remains a critical gap in research
related to road and highway construction sectors in Rwanda. Despite the country's growing infrastructure
development, no in-depth study has been conducted to assess how well highway construction workers
comply with OHS policies, or how frequently accidents occur due to non-compliance. This absence of data
not only limits effective enforcement but also blocks efforts by government agencies like the Rwanda
Transport Development Agency (RTDA) and the Ministry of Labor to develop targeted interventions.

A particularly urgent concern lies in road infrastructure projects funded by Development Partners (DPs)
and Multinational Banks, which strictly require compliance with Occupational Health and Safety (OHS)
standards. Failure to meet these standards can result in severe consequences such as temporary suspension
or even permanent closure of the projects. This situation further underscores the importance of addressing
the compliance gap in these donor-funded projects, which remain under-researched.

Therefore, this study examined the level of compliance with OHS policies among road construction
workers in Rwanda, specifically focusing on projects funded by international donors. It seeks to determine
the causes of non-compliance, suggest actionable strategies to promote a safer and more productive
working environment, and ensure continued trust and confidence from international donors.
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1.3. Main Objective

To assess the compliance of highway workers with Rwanda’s Occupational Health and Safety policies on
donor-funded road projects: Rwanda Feeder Roads Development Project (RFDP), Lake Victoria Transport
Project (LVTP), and Huye—Kibeho road project

1.4. Specific Objective

The aim of the study is to investigate the compliance of highway workers with the Occupational Health
and Safety (OHS) policy of Rwanda with a view to improving the health and safety record of construction
sites as well as the productivity of the construction industry.

1. To assess the level of compliance of highway workers with Rwanda’s Occupational Health and
Safety (OHS) policy

2. To examine the benefits of complying with the Occupational Health and Safety (OHS) policy.

3. To identify the risks and consequences associated with non-compliance with OHS policy in road
construction projects.

4. To recommend effective strategies and mechanisms for improving compliance with OHS policy
in Rwanda’s highway construction sector.

1.5. Justification

Ensuring Occupational Health and Safety (OHS) compliance is fundamental to safeguarding the well-being
of workers and promoting efficiency within the construction industry. In Rwanda, despite the existence of
national OHS regulations, their practical enforcement—particularly in government-funded road
infrastructure projects—remains ambiguous. This study is therefore timely and necessary, as it aims to not
only evaluate the level of compliance but also explore the factors influencing safety behavior and
institutional accountability.

This study is justified by several key factors:
High rate of accidents in highway construction projects

The construction sector in Rwanda, like in many developing countries, experiences frequent workplace
accidents and fatalities, making it one of the most hazardous industries. Contributing factors include
inadequate safety training, limited use of protective equipment, and weak enforcement of safety
regulations. These risks not only threaten workers' lives but also hinder productivity and economic growth,
highlighting the urgent need for improved safety measures in the industry.

To examine the benefits of complying with OHS policy

While OHS compliance is known to reduce injuries and delays, these benefits are rarely documented in the
Rwandan context. Highlighting these positive outcomes will support the case for stronger enforcement,
raise awareness among contractors and workers, and promote a safety-first culture that can improve overall
project efficiency and workforce morale.

Research gap
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Previous studies on OHS compliance in Rwanda's construction sector did not prioritize projects funded by
international donors such as the World Bank, which impose strict safety standards. They also lacked
engagement with key implementers like RTDA and contractor safeguard officers. This limited scope
creates a gap in understanding how well OHS policies are enforced in high-stakes projects. This study
addresses that gap by focusing on donor-funded projects to better assess compliance and enforcement
challenges.

Assess the compliance level of highway construction workers with Rwanda’s OHS policy

There is currently a lack of empirical evidence regarding safety practices on publicly projects funded by
international funders that require high and international level (OHS) practice. By assessing compliance
across selected initiatives such as the RFDP, LVTP, and the Huye—Kibeho road project, this study provides
a data-driven basis for evaluating adherence to safety standards.

Gap Fill-Up and Recommendations

This study addresses the gap in Rwanda’s highway construction sector by assessing employers’ knowledge
and compliance with Occupational Health and Safety (OHS) regulations. While policies exist, enforcement
is weak. By examining worker behavior and contractor practices, the study proposes practical strategies to
strengthen compliance. The findings aim to support better enforcement and align with the safety standards
of specifically international development partners, such as the World Bank and others, to ensure safer,
more effective road construction projects.

1.6. Scope of the research study

This study assessed the compliance of highway construction workers with Occupational Health and Safety
(OHS) policies in Rwanda, focusing on sensitive projects funded by international donors. It examines the
use of PPE, safety training, and enforcement measures on-site. The findings aim to support policymakers
and project managers in promoting international best OHS practices that will help attract more diverse
international donors.

1.6.1. Content Scope

This study examined the implementation and compliance of Occupational Health and Safety (OHS)
policies among highway workers on key road construction projects in Rwanda, including the RFDP, Huye—
Kibeho road, and LVTP. These projects, funded by the World Bank and EXIM China bank managed by the
Rwanda Transport Development Agency (RTDA), serve as the focus due to RTDA’s central role in
enforcing national and international OHS standards. The research analyzes the behaviors and practices of
RTDA staff, contractors’ managers, and site workers, as they are directly responsible for ensuring OHS
compliance through supervision, decision-making, and on-site execution. Additionally, the study explores
the impacts of non-compliance, such as injuries, project delays, cost overruns, and reduced productivity
which are significant risks to project success and worker well-being. Highlighting the importance of strict
adherence to OHS policies for worker safety and project success.

1.6.2. The geographical scope

The geographical scope of this study was limited to Rwanda, focusing specifically on road construction
projects funded by the World Bank Group and EXIM china bank. The study targets national roads and
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district class one roads because these are among the most strategically significant and heavily used roads,
often involving large-scale construction activities that pose higher occupational health and safety risks.
Moreover, these roads are generally prioritized for international funding and are subject to careful
environmental and social safeguard standards, making them suitable for evaluating OHS compliance. The
study will involve construction companies active in Rwanda because they are the direct implementers of
road works. Focusing on EXIM china bank and World Bank-funded projects is intentional, as these projects
operate under strict OHS frameworks and international best practices, offering a structured environment to
assess compliance. Key respondents will include contractor project managers, consultant experts in
environment and social safeguards, RTDA staff overseeing project implementation, contractor foremen,
and members of the Grievance Redress Committees (GRC) representing both contractors and communities.
This diverse group of respondents is essential for gaining a comprehensive understanding of OHS policy
compliance from planning to implementation, as well as the effectiveness of accountability mechanisms
on site.

1.7.  Significance of the Study

This study on the compliance of highway workers with Occupational Health and Safety (OHS) policies in
Rwanda is significant for multiple stakeholders. For the researcher, community policymaker and the
University of Rwanda, it contributes to academic knowledge and supports research on labor safety in
infrastructure development especially in highway roads construction. For policymakers and agencies like
RTDA, it offers evidence-based recommendations to strengthen OHS enforcement on donor-funded road
projects and other kinds of projects require safety. Emphasizing these donor-funded projects is crucial for
maintaining the trust of existing international donors and positioning Rwanda to attract additional funding
in the future by demonstrating adherence to global safety practices. The findings also benefit the wider
community by promoting safer work environments and reinforcing Rwanda’s reputation for meeting
international safety standards.

1.7.1. To the Country in general

This study is of critical national importance as it addresses a major gap in Occupational Health and Safety
(OHS) research within Rwanda’s infrastructure sector, particularly regarding internationally funded
projects. Such projects are often subject to stringent international standards and expectations, especially in
relation to worker safety, transparency, and sustainable development. However, the absence of localized,
sector-specific research means that existing OHS frameworks may fall short in aligning with these global
requirements.

By focusing on highway workers and examining OHS conditions within the context of donor-funded
projects, this study provides evidence that can directly inform policy and operational improvements.
Enhancing OHS practices not only protects workers but also helps ensure compliance with international
guidelines—strengthening Rwanda’s reputation as a reliable and responsible partner for development
cooperation.

A recent example is the temporary suspension of works under the Rwanda Feeder Roads Development
Project (FRDP) in Gakenke District following a site accident. This incident highlights the real and
immediate risks associated with inadequate safety measures on high-profile infrastructure projects. It
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underscores the need for research-driven interventions that help prevent future occurrences, minimize
delays, and maintain continuous project implementation.

Moreover, by generating reliable data and analysis, the study contributes to the broader goal of attracting
and sustaining international support. Donors are more likely to invest in environments where safety
standards are taken seriously and data-driven decisions are possible. The findings may also help build a
culture of accountability, drive policy reform, and encourage the allocation of resources to underserved
areas, ultimately supporting Rwanda’s broader development goals.

1.7.2. To the Researcher

The study was significant to the researcher as it deepens their understanding of Occupational Health and
Safety (OHS) practices within Rwanda’s road construction sector. By carrying out this research, the
researcher gained hands-on experience in field data collection, policy analysis, and evaluation of safety
compliance in infrastructure projects. This contributed to their academic development and builds expertise
in workplace safety, public infrastructure governance, and international donor project standards. The study
also provides a valuable foundation for future research in OHS and labor rights in Rwanda and other
developing contexts.

1.7.3. To the University of Rwanda

For the University of Rwanda, this study enriched the institution’s research portfolio in the areas of
occupational safety, infrastructure development, and public health. As a leading academic institution
committed to producing practical and policy-relevant research, the findings supported teaching, learning,
and further investigations in civil engineering, safety management, and labor studies. The study also
informs curriculum development, support grant proposals, and enhance partnerships with stakeholders
focused on infrastructure safety and sustainable development.

1.7.4. To the Community

The community benefited from this study through increased awareness of Occupational Health and Safety
(OHS) practices on major road construction sites. By highlighting the importance of compliance with OHS
standards, the study promotes safer working conditions for local laborers and helps prevent work-related
injuries and fatalities. Safer worksites also reduce disruptions and hazards in surrounding communities,
such as accidents or pollution. Moreover, the presence of well-managed, donor-funded projects boosts
local confidence and encourages responsible development practices that improve public welfare.

1.7.5. To Policymakers

For policymakers, this study offers evidence-based insights into the level of compliance with Occupational
Health and Safety (OHS) policies in donor-funded road construction projects in Rwanda. The findings help
identify strengths and gaps in the current enforcement mechanisms and inform the development of more
effective regulatory frameworks. This supports the creation of policies that ensure safer working
environments, reduce accidents, and enhance productivity on infrastructure projects. Emphasizing these
donor-funded projects is also crucial for maintaining the trust of existing international donors and attracting
future investments by demonstrating Rwanda’s commitment to global OHS standards.
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CHAPTER 2. LITERATURE REVIEW

2.1.0verview of Occupational Health and Safety (OHS)

The field of practice and legislation known as "Occupational Health and Safety" (OHS) aims to safeguard
the welfare, health, and safety of those who are employed or working. It covers a wide range of fields with
the goal of preventing occupational diseases, injuries, and deaths, such as engineering, medicine, law, and
behavioral sciences [26]. OHS's primary objective is to establish safe and healthy working conditions for
employees, which will ultimately boost output and organizational effectiveness.

Preventing occupational illnesses and accidents, enhancing employees' physical and emotional well-being,
and guaranteeing adherence to national and international labor norms are among OHS's goals. These goals
are especially important in high-risk industries like highway construction, where employees are frequently
subjected to a variety of risks, such as moving cars, large machinery, noise, dust, and working at heights
or in inclement weather.

In the past, industrialization and the growing complexity of work environments have prompted changes in
OHS. Early workplace regulations and labor movements were established as a result of the industrial
revolution, which signaled a shift in the understanding of the necessity of worker protection. Worldwide
institutions like the International Labor Organization (ILO) have been instrumental in establishing
worldwide standards over time. One such standard is ILO Convention No. 155, which offers a foundation
for national OHS policies and initiatives [27].

Several essential elements are usually present in an efficient OHS system. These consist of risk assessment
and hazard identification, workplace inspections, safety education and training, personal protective
equipment (PPE) use, incident reporting and investigation protocols, and health monitoring. By working
together, these actions seek to create a proactive safety culture where hazards are controlled before they
cause harm.

In the building and highway industries, the significance of OHS is particularly apparent. These sectors
frequently feature dynamic, outdoor settings where numerous teams may operate concurrently and dangers
might alter quickly. The requirement for rigorous adherence to OHS standards and ongoing worker training
is highlighted by the fact that improper safety precautions in such situations can result in significant injuries
or even fatalities.

The necessity of strong OHS systems is further supported by international norms. Organizations can
improve employee safety, lower workplace dangers, and create safer working conditions by following
standards like ISO 45001 [28].To assist nations and organizations in putting into practice successful OHS
initiatives, the World Health Organization (WHO) and the ILO both provide recommendations and
technical assistance.

In conclusion, OHS is essential to attaining sustainable development. OHS directly supports Sustainable
Development Goal (SDG) 3—which emphasizes good health and well-being—and SDG 8—which
encourages decent work and economic growth—by guaranteeing safe and healthy working conditions. In
this sense, workplace safety is crucial to wider social and economic advancement in addition to being a
compliance issue.
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2.2. Theoretical Frameworks Related to Compliance and Workplace Safety

Theoretical frameworks collectively explain why workers comply—or fail to comply—with safety
policies. Cognitive-behavioral models like the Theory of Planned Behavior, Health Belief Model, Social
Cognitive Theory, and Behavior-Based Safety Theory highlight how beliefs, perceptions, and learning
shape safety behavior. Accident causation models such as Reason’s Swiss Cheese Model, Domino Theory,
and Systems Theory emphasize that unsafe acts occur within layers of organizational, technical, and human
factors. Compliance Theory, along with Safety Climate and Safety Culture Theory, links safety behavior
to organizational norms, leadership, and enforcement. Meanwhile, Goal-Setting Theory and High
Reliability Organization Theory show how clear objectives, resilience, and reliability practices drive
consistent compliance. Finally, Risk Homeostasis Theory suggests that workers adjust their behavior based
on perceived risk levels, which can either enhance or undermine safety. Together, these perspectives
provide a holistic understanding that compliance is influenced by individual attitudes, organizational
systems, and the broader safety culture.

2.2.1. Theory of Planned Behavior (TPB)

According to Icek Ajzen's Theory of Planned conduct, three factors—attitude toward the conduct,
subjective norms, and perceived behavioral control—influence an individual's intentions, which in turn
determine their behavior. TPB aids in the explanation of how employees' actual safety practices are
influenced by their ideas about safety, their understanding of peer and supervisor expectations, and their
confidence in their capacity to follow safety regulations. It is frequently used in organizational settings to
forecast and comprehend compliance behavior.

2.2.2. Health Belief Model (HBM)

By concentrating on people's beliefs of the advantages and disadvantages of taking preventive action, the
Health Belief Model helps to explain health-related behaviors. According to this theory, employees are
more likely to follow safety procedures if they think they could get hurt, think that an accident would have
serious repercussions, think that precautions are effective, and see minimal obstacles to doing so. When
researching the use of personal protective equipment (PPE) and adherence to safety procedures, this model
is particularly pertinent.

2.2.3. Reason’s Swiss Cheese Model of Accident Causation

According to James Reason's Swiss Cheese Model, organizational defenses are represented by layers of
Swiss cheese, with holes signifying flaws or shortcomings. When the gaps in several layers line up, a
hazard can get past all barriers and cause accidents. This model highlights the fact that accidents are
typically the consequence of a number of latent circumstances and active failures rather than a single
failure. It is helpful for enhancing organizational safety culture and identifying systemic safety flaws.

2.2.4. Domino Theory of Accident Causation

The Domino Theory, which was developed by H.W. Heinrich, likens the cause of accidents to a series of
falling dominoes. The five variables are accident, injury, unsafe behavior or situation, ancestry/social
environment, and personal blame. The accident chain can be stopped by removing one domino, usually the
dangerous behavior or circumstance. This conventional view, which serves as the foundation for many
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safety training initiatives, emphasizes the significance of unsafe conditions and human conduct in
workplace accidents.

2.2.5. Systems Theory

According to systems theory, people, procedures, tools, and the environment are all interconnected
components that make up the workplace relationships inside the system are thought to be the cause of
safety, and these relationships frequently break down after failures. By encouraging businesses to focus on
system design, communication, and coordination for efficient safety management rather than individual
behavior, this approach fosters a holistic view of safety.

2.2.6.  Social Cognitive Theory

Self-efficacy, reciprocal determinism (the interplay of behavioral, environmental, and personal factors),
and observational learning are all important components of Albert Bandura's Social Cognitive Theory. It
aids in the explanation of how employees pick up safe or hazardous behaviors by watching others, how
their confidence in their capacity to carry out safe behaviors influences compliance, and how the
environment either encourages or discourages safety procedures.

2.2.7. Behavior-Based Safety (BBS) Theory

Behavior-Oriented Safety is an active strategy that emphasizes recognizing, monitoring, and rewarding
safe conduct while discouraging risky activity. BBS, which has its roots in behavioral psychology, stresses
the use of direct observation and feedback as instruments to enhance safety performance. It is predicated
on the idea that risky habits account for the majority of accidents and that altering them can greatly lower
the number of events.

2.2.8. Goal-Setting Theory

According to the Goal-Setting Theory, which was put out by Edwin Locke and Gary Latham, performance
improves when clear, difficult goals are combined with constructive criticism. In the context of safety,
employees' involvement and compliance with safety procedures typically improve when they are provided
with attainable safety goals (such zero-accident targets) and receive regular monitoring and assistance. It
also emphasizes how crucial motivation is for promoting safe behavior.

2.2.9. Risk Homeostasis Theory

This idea, which was first put forth by Gerald Wilde, contends that people have a threshold for risk
tolerance. People may change their behavior to retain their desired level of risk when safety precautions
are implemented; in certain cases, they may even take more risks because they feel safer. This theory
highlights the necessity to take into account how individuals perceive and react to risk, challenging the
notion that implementing more safety measures automatically leads to safer behavior.

2.2.10. High Reliability Organization (HRO) Theory

The focus of HRO Theory is on businesses that manage to keep accident rates low while operating in high-
risk sectors, such as nuclear power, aviation, or construction. These firms are focused on possible failure,
uphold a culture of continual learning, and value safety. This theory's application to highway construction
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highlights the necessity of robust systems, constant training, and strong leadership in order to avoid
catastrophic failures in hazardous work situations.

2.2.11. Compliance Theory (Deterrence and Normative Approaches)

The study of compliance theory investigates why people abide by laws and regulations. While the
normative approach contends that people are more likely to comply when they feel that the rules are
reasonable, fair, and in line with their values, the deterrence approach contends that people follow the rules
in order to avoid punishment. This theory aids in the explanation of the efficacy of enforcement tools like
inspections and fines in OHS as well as the significance of fostering a safety culture based on common
values.

2.2.12. Safety Climate and Safety Culture Theories

While safety culture reflects the more profound, long-standing beliefs, customs, and practices around
safety, safety climate refers to employees' opinions on how safety is regarded in their company at a specific
moment in time. According to these beliefs, there are fewer incidents and greater adherence to safety
standards in companies with strong safety cultures and climates. These attitudes and actions are shaped in
large part by leadership, communication, and employee involvement.

2.3.Conceptual Framework

The conceptual framework of this study illustrates the relationship between OHS compliance and
occupational health and safety outcomes in donor-funded road construction projects in Rwanda.
OHS compliance is the independent variable, which includes elements such as adherence to safety
protocols, availability and use of personal protective equipment (PPE), safety training, emergency
preparedness, regular safety audits, and the presence of site-specific OHS officers.

These practices influence intervening variables, including worker behavior, hazard identification and
mitigation, and organizational safety culture. These, in turn, affect the dependent variables, which are
occupational health and safety outcomes—such as the number and severity of workplace accidents,
incidence of work-related illnesses, worker productivity, and compliance with project timelines.

Moderating variables such as the level of project funding, the strictness of donor OHS guidelines,
enforcement by supervising agencies (e.g., RTDA), and community and stakeholder engagement may
either strengthen or weaken the link between OHS compliance and safety outcomes.

This framework provides a structured lens for assessing how well the implementation of OHS standards
contributes to reducing occupational hazards and promoting safe working environments in Rwanda’s
infrastructure development sector.
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Independent Variable Dependent Variable

Level of OHS Compliance OHS Outcomes

In donor-funded road construction OHS outcomes are measured through:

projects Level of OHS Compliance number of accidents/injuries, worker
(Includes: use of PPE, safety training, satisfaction with safety measures,
adherence to safety protocols, ‘
presence of OHS officers, _I/

implementation of grievance redress
mechanisms, etc.)

frequency of safety violations, project

delays due to incidents, etc.)

Figure 2-2 Conceptual framework

2.4.Global Perspectives on OHS in the Construction and Highway Sector

In terms of Occupational Health and Safety (OHS), the roadway and construction industries are among the
most dangerous in the world. Because of the nature of the jobs—working at heights, operating heavy
machinery, being near moving traffic, and functioning in unpredictable outside environments—these
industries have high incidence of work-related injuries and fatalities. In order to safeguard employees,
lower financial losses from accidents, and boost overall productivity, governments, international
organizations, and industry stakeholders have made OHS a top priority. The figure below shows the various
primary categories of OHS issues that have been found in infrastructure projects [29]
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Figure 2-3 Main categories of the identified OHS challenges in infrastructure projects
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On a global scale, the International Labor Organization (ILO) is instrumental in advancing OHS norms
and procedures in the building sector. Convention No. 167 on Safety and Health in Construction, which
specifies minimum safety standards for all construction activity, including road and highway building, is
one of the conventions and recommendations created by the ILO. These recommendations have been
incorporated into national laws in numerous nations, or they have served as models for enhancing their
own safety laws. The International Social Security Association (ISSA) and the World Health Organization
(WHO) also support worldwide initiatives by creating tools, policy briefs, and research that promote
workplace safety in high-risk industries.

OHS in construction is frequently regulated in developed nations by extensive laws, robust enforcement
systems, and a safety-oriented culture that permeates project design and execution. For example, nations
like the United States, the United Kingdom, and Australia have put in place comprehensive safety
standards, such as the Construction (Design and Management) laws in the United Kingdom and the
Occupational Health and Safety Administration (OHSA) laws in the United States. Regular site
inspections, incident reporting, worker training, and risk assessments are all mandated by these
frameworks. Wearables, drones, and digital monitoring systems are examples of advanced safety
technology that are being utilized more and more to avoid accidents and keep an eye on compliance.

On the other hand, putting in place efficient OHS systems in the building industry is frequently quite
difficult for developing nations. These difficulties include a lack of safety training, inadequate enforcement
of regulations, informal work practices, and few resources [30]. Many times, construction workers—
particularly those engaged in highway projects—work without proper contracts or enough personal
protective equipment (PPE), which makes them more susceptible to mishaps and health hazards.
Furthermore, because of financial limitations and project schedules, infrastructure development is usually
given precedence above safety, which compromises safety protocols.

However, the necessity of improving OHS in building is becoming more widely acknowledged, even in
low- and middle-income nations. Raising awareness and enhancing safety outcomes have been made
possible by donor-funded safety initiatives, capacity-building programs, and collaborations between
international organizations and local governments. For instance, compliance with worldwide OHS
standards is sometimes a requirement of funding for major international infrastructure projects, which leads
to improvements in national practices. Furthermore, as part of the objectives of sustainable growth,
regional initiatives like the African Union's Agenda 2063 place a strong emphasis on the building of safe
and inclusive infrastructure.

All things considered, the global viewpoint on OHS in the transportation and construction industry
emphasizes how crucial it is to align local implementation methods with worldwide norms. Even while
there has been improvement, particularly in raising awareness and developing policies, many areas still
struggle with the regular use of safety procedures. To ensure the safety and well-being of highway workers,
nations like Rwanda must adapt solutions to local conditions while learning from international best
practices.
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2.5.0HS Policies and Regulations in Rwanda

The table below summarizes the key Occupational Health and Safety (OHS) policies and regulations in
Rwanda, particularly relevant to workers, including those in highway construction and maintenance [31].

Table 2-1 Occupational Health and Safety policies in Rwanda
Policy/Regulation Description Key Provisions Responsible
Authority
Labor Law (Law N° | The primary | - Employers must ensure a safe | Ministry of Public
66/2018 of | legal framework | working environment. Service and
30/08/2018 for employment . . Labour
Regulating Labor in [and OSH in | Obligation to provide P,PE (MIFOTRA)
(Personal Protective
Rwanda) Rwanda. .
Equipment).
- Training on health and safety.
- Reporting and compensation
for workplace accidents.
Ministerial Order No | Governs general | - Defines risk assessment | MIFOTRA
02/19.20 of | OSH standards. | requirements.
17/10/2012
- Describes measures for
accident prevention.
- Lists roles of employers and
workers.
- Addresses first aid and
hygiene standards.
Ministerial Order No | Focuses on | - Requires formation of OSH | MIFOTRA
04/MIFOTRA/2013 | workplace safety | committees in companies with
and health | more than 20 workers.
committees. . .
- Committees must monitor
compliance and  promote
awareness.
National OSH Policy | Provides - Sets out national OSH goals | MIFOTRA  and
(2014) strategic and strategies. Rwanda Labour
guidance for . . o Inspectorate
improving OSH |- %mpl;asmes capacity building
across sectors. and enforcement.
- Focus on high-risk sectors
including construction.
Construction Code | Technical - Specifies safety measures for | Rwanda
of Practice (Rwanda | standards for | construction sites. Standards Board
Standards Board) safety in Dy ) (RSB)
construction. - Guidelines on gcaffoldmg,
signage, and protective gear.
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- Site supervision and hazard
control procedures.

Rwanda Social | Ensures - Mandatory enrollment by | RSSB
Security Board | compensation for | employers.
(RSSB) Work Injury | work-related

- Compensation for accidents,

Insurance injuries. o
’ disability, or death.

- Medical cost coverage.

2.6. World Bank Occupational Health and Safety Standards in Infrastructure Projects

In donor-funded highway projects, particularly those financed by the Multi National Bank institutions,
compliance with Occupational Health and Safety (OHS) standards is not optional—it is a binding
requirement outlined in the Environmental and Social Framework (ESF), especially Environmental and
Social Standard: Labor and Working Conditions [32]. These standards emphasize hazard identification,
risk assessment, emergency preparedness, access to grievance redress mechanisms, and continuous worker
engagement. Contractors are expected to develop and implement site-specific Occupational Health and
Safety Management Plans (OHSMPs), ensure the provision and use of PPE, conduct regular training, and
document safety incidents. Importantly, in Rwanda’s FRDP and LVTP, the World Bank OHS standards
were the primary guidelines governing site safety and compliance monitoring. Non-compliance in such
projects can lead to severe consequences, including funding suspension, legal penalties, or project closure.
Adherence to World Bank OHS standards not only safeguards workers but also enhances project
transparency, long-term sustainability, and credibility in the eyes of international stakeholders (World
Bank, 2021).

2.7. IS0 45001 Occupational Health and Safety Management Systems

ISO 45001 is the first international standard for Occupational Health and Safety Management Systems. It
provides a systematic framework for identifying workplace hazards, reducing risks, and ensuring
continuous improvement in safety performance. Key principles include leadership involvement, worker
participation, risk-based thinking, legal compliance, and proactive hazard control. Unlike other standards,
ISO 45001 integrates safety into organizational strategy rather than treating it as a stand-alone concern. In
Rwanda, although not legally required, ISO 45001 is increasingly adopted in donor-funded projects to
demonstrate alignment with global best practices. Its relevance in highway construction lies in its
structured process for managing dynamic and high-risk environments, fostering a preventive culture, and
ensuring accountability across all project phases.

2.8. Compliance Factors among Highway Workers

Highway workers' adherence to Occupational Health and Safety (OHS) policies is impacted by a variety
of factors that can either help or impede that adherence. Awareness and training rank among the most
important variables. Employees are more likely to follow safety procedures if they receive frequent training
on OHS regulations, how to use equipment properly, and how to identify hazards. However, access to such
training may be restricted in many poor countries, including Rwanda, particularly for temporary or casual
workers.
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The use and accessibility of personal protective equipment (PPE) is another important consideration. When
companies regularly supply essential personal protective equipment (PPE), such as helmets, safety boots,
reflective vests, gloves, and goggles, compliance tends to be higher. PPE may be misused or disregarded
by employees because to discomfort, a lack of enforcement, or a lack of awareness of its significance.
Regrettably, some companies may dismiss this duty because of financial considerations.

Mechanisms for enforcement and supervision are also quite important. Accountability is increased and
compliance is improved through routine monitoring by labor inspectors, safety officials, or site supervisors.
When there is little supervision or no formal safety committees, compliance with safety regulations
frequently decreases [33].

Peer pressure and workplace culture also have an impact on compliance. Employees are more likely to
adhere to safety procedures in settings where peers and management value and support safety. On the other
hand, a culture that encourages carelessness, informality, or risk-taking may deter people from adhering to
protocols.

Highway workers may also disregard safety precautions in order to fulfill deadlines or save their jobs due
to financial strains and employment insecurity. This is especially important in the infrastructure and
construction industries, since contracts are frequently output-driven and have short durations.

2.9. Challenges in Implementing OHS Policies in Developing Countries

Rwanda and other developing nations confront a number of practical and structural obstacles when
implementing Occupational Health and Safety (OHS) regulations. These barriers reduce the efficacy of
safety programs and raise workplace accident rates, especially in high-risk industries like highway
maintenance and construction [34]. The following are the key challenges:

2.9.1. Limited Financial Resources

Budgets are tight for many governments and businesses in emerging nations. This has an impact on their
capacity to spend money on OHS infrastructure, including the right tools, training courses, safety checks,
and skilled workers. Small and medium-sized businesses (SMEs), which employ a large percentage of the
workforce, frequently lack the funding necessary to put in place thorough OHS procedures.

2.9.2 .Low Awareness and Education Levels

A sizable section of the workforce could not have had any formal schooling or even the most basic
occupational safety training. As a result, safety procedures are not well understood or given enough
priority. Employees may not be aware of potential risks or know how to properly use safety equipment. In
a similar vein, companies might undervalue how crucial it is to adhere to OHS laws.

2.9.3. Inadequate Enforcement and Inspection

Understaffing, a lack of mobility, a lack of technical expertise, and inadequate logistical support are
common problems for OHS enforcement organizations in underdeveloped nations. Because of this, regular
inspections are rarely conducted, follow-up measures are irregular, and infractions are frequently ignored.
This lessens the incentive for compliance and damages the legitimacy of OHS regulations.
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2.9.4. Informal Employment Sector

In developing nations, a sizable section of the workforce works in the unregulated and unmonitored
informal sector. Since informal workers typically don't have contracts, benefits, or safety safeguards, it can
be very challenging to enforce OHS regulations or hold employers responsible for hazardous working
conditions [35].

2.9.5. Cultural and Behavioral Factors

Particularly in physically demanding industries, there may be a cultural inclination in some areas to accept
risk as an inherent aspect of the job. Employees may believe that safety procedures are superfluous,
particularly if they have been performing the same activities for years without experiencing any problems.
Employers may also put speed and productivity ahead of safety, which could lead to a dangerous workplace
culture.

2.9.6. Lack of Data and Research

In underdeveloped nations, there is sometimes a dearth of trustworthy data on occupational illnesses and
injuries, which makes it challenging to create focused treatments or track the effects of current regulations.
Policymakers' capacity to efficiently allocate resources and establish suitable safety standards is further
hampered by this knowledge gap.

2.9.7. Weak Institutional Coordination

Collaboration between many stakeholders, including as ministries, labor unions, private businesses, and
international organizations, is frequently necessary for the implementation of OHS policy. The impact of
safety rules is sometimes delayed or lessened in developing countries due to inadequate coordination and
communication amongst various groups.

2.10. Role of Government and Institutions in OHS Enforcement

Using a mix of institutional, statutory, and regulatory tools, the Rwandan government is instrumental in
enforcing Occupational Health and Safety (OHS) regulations. The Ministry of Public Service and Labor
(MIFOTRA) is the main organization in charge of OHS; it creates national labor laws and makes sure firms
follow OHS regulations. Through the Labor Inspectorate, MIFOTRA carries out workplace inspections,
looks into mishaps, and ensures that OHS rules are followed. These inspectors are able to report harmful
activities to higher authorities, enforce penalties, and mandate corrective actions.

The Rwanda Social Security Board (RSSB), which oversees work-related injury insurance, contributes
significantly in addition to MIFOTRA. In order to guarantee compensation in the event of workplace
accidents, injuries, or fatalities, employers are required to register their employees with the RSSB. In
addition to offering workers financial stability, this system encourages businesses to take preventive safety
precautions to lower liability.

By creating and promoting national safety standards, particularly in technical domains like building and
roadworks, the Rwanda Standards Board (RSB) also aids in the enforcement of OHS. To reduce
occupational dangers, RSB develops standards for safe equipment use, workplace layout, and construction
methods. During audits and inspections, these criteria are frequently utilized as benchmarks.
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Additionally, OHS is promoted at the grassroots level by district labor officials and local government
representatives, particularly in decentralized projects like road construction. They assist in keeping an eye
on adherence, resolving conflicts, and spreading knowledge of safety regulations locally [36].

In order to improve coordination, the Rwandan government collaborates with a number of parties, such as
employer groups, trade unions, and foreign partners like World Bank the International Labor Organization
(ILO), to foster a culture of safety and increase.

2.11. Impact of OHS Compliance on Worker Safety and Productivity

The table below shows the impact of OHS (Occupational Safety and Health) compliance on both worker
safety and productivity, with a focus on how these outcomes are logically interconnected [37].

Table 2-2 Occupational Health and Safety compliance on both worker safety and productivity
Aspect With OSH Compliance | Without OSH | Impact Summary
Compliance

Worker Safety | Reduced workplace | Higher risk of injuries, | OSH compliance
accidents and injuries | illnesses, and fatalities; | directly —improves
due to use of PPE, hazard | unsafe work | physical safety and
controls, and safety | environments. reduces health risks.
training.

Absenteeism Lower absenteeism as | Increased absenteeism due | Safer work
workers remain healthy | to injury, illness, or stress. | environments
and fit for duty. reduce  downtime

and maintain
workforce stability.

Productivity Higher productivity due | Lower productivity from | Safety enables
to fewer disruptions, | interruptions, injuries, and | smoother operations
more focused workers, | reduced morale. and more efficient
and safer task execution. labor output.

Work Quality Improved quality due to | Decreased quality due to | Safety leads to
better focus, confidence, | stress, fatigue, or lack of | better concentration
and  skill  retention | proper safety tools. and fewer errors.
among workers.

Employee Boosted morale and job | Low morale due to fear of | Positive work

Morale satisfaction from feeling | injury and lack of | culture increases
valued and protected. employer support. engagement  and

loyalty.

Turnover Rates | Lower  turnover as | Higher turnover due to | Retaining  skilled
workers are more likely | unsafe or exploitative | workers enhances
to stay in a secure job. working conditions. continuity and

reduces training
costs.
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Legal

Financial Risk

and

action, fines,

Reduced risk of legal

compensation claims.

fines, and
insurance costs.

or

High risk of lawsuits,
increased

Compliance
protects employers
from financial and

reputational
damage.
Company Enhanced public image | Poor reputation leading to | Compliance helps
Reputation and employer | loss of contracts and | build trust with
attractiveness. difficulty hiring. clients,  partners,
and employees.
2.12. Knowledge, Attitudes, and Practices (KAP) Related to OHS

The table below breaks down Knowledge, Attitudes, and Practices (KAP) related to Occupational Health
and Safety (OHS)—specifically in the context of highway workers [38].

Table 2-3 Knowledge, attitudes and practices related to occupational safety and health

KAP Description Typical Findings in | Relevance to Rwanda

Component Highway Work Context

Knowledge Awareness  and | - Workers may know basic | Limited training
understanding of | safety rules (e.g., wearing | opportunities and low
OSH laws, risks, | helmets, vests). literacy levels in some
and  preventive _ Some may lack detailed areas may .hinder full
measures. comprehension of

knowledge of Rwandan .
. . national OSH
OSH policies or risk .
regulations.
assessment procedures.

Attitudes Beliefs, - Some workers value safety | Attitudes may  be
perceptions, and | but may prioritize | influenced by
feelings toward | productivity over safety due | management behavior,
OSH policies and | to deadlines or pressure. peer  pressure, and
workplace safety. Oth fot cultural norms related

) l'e 5 may see salely |, risk-taking  and
compliance as time- authority.
consuming or unnecessary.

Practices Actual behaviors | - Wearing PPE, attending | Practices often vary
and actions | safety briefings, reporting | depending on
workers take to | hazards. enforcement,
ensure safety on I itencies i Ivi supervision, and
the job. ) ?COHS“ enc‘zs N apPIYING | availability of safety

Si,ety, p rocE ulies (e}.lg., materials and
skipping ~ checks ~ when | o oent
supervisors are absent).
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2.13. Empirical Studies on OHS Compliance in Africa and Rwanda

A persistent pattern of difficulties and slow advancements is seen in empirical research on Occupational
Health and Safety (OHS) compliance in Africa, including Rwanda. Studies show that OHS standards are
generally not well followed throughout the continent, particularly in high-risk industries including mining,
construction, and transportation. Lack of personal protective equipment (PPE), inadequate training, low
awareness, and lax enforcement are common obstacles to successful OHS adoption in nations including
South Africa, Ghana, Nigeria, and Kenya. For instance, studies on the building industry in Kenya revealed
that although there are safety laws, many workers were not aware of them, and most construction sites did
not satisfy the bare minimum of safety standards because of poor monitoring and cost-cutting measures
[39].

Even though there aren't as many empirical research on Rwanda, they nevertheless follow these general
African patterns. Although there is a robust legal framework for OHS, its actual implementation is still
uneven, according to research done by Rwandan academics and organizations like the University of
Rwanda and MIFOTRA. For example, research on infrastructure and building projects has shown that
many workers lack basic safety training and that personal protective equipment (PPE) is frequently either
lacking or improperly used [40]

Companies with regular safety training and active OHS committees had much lower accident rates than
those without, according to a noteworthy study on OHS compliance in Rwandan industries. According to
studies, there is particularly little control, economic pressures, and little worker negotiating power in
industries like highway construction, which use informal labor and short-term contracts [41].

2.14. Historical catastrophes due to noncompliance of OHS

In 2008, a crane collapsed fatally leading to seven fatalities and seven injuries. Investigations attributed
the collapse to faulty crane equipment, lack of proper training, and oversight failures [20].

On February 4", 2018, a trench collapse at I-95 occurred in Miami. The incident was due to instability of
the concrete barrier wall, lack of support systems such as shoring, bracing, or underpinning to ensure the
safety of employees. The collapse of the concrete barriers wall, approximately 121 ft. long, killed two
employees who were inside the trench [42].

A recent noncompliance of OHS was in Qatar during construction of stadiums for Holding FIFA world
cup 2022. The International Trade Union Confederation (ITUC) estimated that at least 4000 workers were
to die before the start of the world cup in 2022 based only on Nepal and Indian embassies in Qatar [43]. In
2012 and 2013 alone, 169 and 191 Nepalese construction workers died, respectively, while 237 and 218
Indian workers died in those same years. This death toll is attributed to: unsafe working conditions, heat
stress, poor working facilities for workers (workplaces stank of urine), and lack of PPE. For instance, a
certain carpenter from Nepal reported maltreatment after an eye injury due to lack of safety glasses on site
[43]. Due to appalling conditions of workers at Qatar, It was assumed that 1,200 deaths may have occurred
during construction of the stadiums between 2010 and 2015 [44].

2.15. Gaps in existing research

Despite Rwanda’s progress in establishing OHS frameworks, significant research gaps remain, especially
in high-risk sectors like highway construction, including lack of a questionnaire, ambiguity of the reliability
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and validity of questions asked, and internationally funded projects that demand higher safety standards
and attention.

A review of the previous research conducted by Nkurunziza (2020) reveals a lack of standardized or well-
developed questionnaire tailored to the context of highway workers. The study fails to provide details on
how the questionnaire was developed, consequently undermining the precision and relevance of its findings
as the instruments used may not adequately capture the specific behaviors, attitudes, and challenges faced
by highway workers in relation to occupational safety policies.

Last but not least, there is a lack of sector-specific studies, reliable data on accidents, and analysis of
informal employment conditions. Research on enforcement mechanisms, worker perspectives, and long-
term OHS outcomes is also limited. Additionally, the roles of gender, age, and disability in OHS remain
largely unexplored. These gaps offer critical opportunities for researchers to support safer, more inclusive
practices in Rwanda’s infrastructure development.

32
Dissertation on “Compliance of highway workers with the Occupational health and safety policies of
Rwanda”



CHAPTER 3. RESEARCH METHODOLOGY

3.1. Research design and framework

The figure below presents the overall framework and design of this research. Data were primarily collected
through questionnaires with key stakeholders, including representatives from institutions such as RTDA
staffs, project managers, site engineers, safety officers, and casual workers. The qualitative data obtained
were then analyzed using thematic analysis to identify patterns, levels of awareness, and gaps in OHS
compliance. The analysis was guided by relevant literature to ensure validity and depth of interpretation.
Ethical considerations were observed throughout the study, and findings were critically discussed in
relation to global OHS standards. The research concludes with evidence-based recommendations aimed at
improving compliance and implementation of OHS measures in Rwanda’s highway construction projects.

Collection of Data

(from)

l | | l

RTDA Staff Contractors Consultant safe
Casuals

guard officers

Microsoft Thematic MS Word
Excel software analysis
v
Results

\ 4 A

Ethical

. ) Results &
considerations

Literature reviews
Conclusion & '
—| Final reporting

Figure 3-1 Research design and methodology
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3.2. Choosing a research methodology

There are two research methods which are mostly used to choose the appropriate data collection method.
There are: quantitative and qualitative methods. According to Bell, et al. (2019), quantitative methods
consist of systematic empirical studies which involve measuring through the use of mathematics and
statistics. Data obtained is transformed into numbers which are empirically tested to see if there is an
existing pattern in order to deduce a conclusion from the results gained [45]. On the other hand, qualitative
research involves the collection of non-numerical data (words, images, sounds) to explore subjective
experiences and attitudes, mostly through observations and interviews. It aims to produce detailed
descriptions and uncover new insights about the studied phenomenon which quantitative research cannot
identify [46]. Therefore, based on the context of our research study, to determine the percentage or extent
to which highway workers comply with OHS policies, quantitative research will be considered; where data
is collected by means of a questionnaire which is sent out to the companies and then returned to the authors
via e-mail.

A research methodology requires a theoretical framework that defines the nature of relationship between
theory and research. Therefore, two different approaches, namely inductive and deductive theories, are
used to question whether data is collected in order to test theories or whether to build theories [47].
Inductive theories involve the collection and analysis of data to develop theories, concepts, or hypothesis
based on patterns and observations seen in the data; whereas deductive theories require the researcher to
start with a theory or hypothesis and tests it through observations and data collection [48]. As a result, our
thesis will adopt an inductive approach, as it begins with data collection to assess the compliance of
highway workers with OHS policies.

Inductive
Specific > Pattern > General
observation recegnition conclusion
Deductive
Formulate Do/don't reject
= & > = >
Existing theory hypothesis Collect data Analyze data hypothesis

Figure 3-2 Inductive Vs deductive approach

3.3. Sample selection

Sample selection/sample design refers “to the methodical process of selecting a subset of individuals or
items from a larger population for the purpose of conducting research or analysis™ [49]. Sample design can
be classified into two major groups: Probability sampling and non-probability sampling. Probability
sampling is a statistical method used to select samples from a larger population in a way that each member
of the population has a known, non-zero chance of being selected, whereas non-probability sampling is a
method of selecting a sample from a population in which not every individual has a known chance of being
selected. These can be divided into further subgroups as shown in figure 3-2.
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Types of Sampling
Design

Convenience

Non- Judgement
probability
Design

Simple Random

Systematic
Stratified
Cluster

Combination

Figure 3-3 Sample design
Source: [49]

In the survey, we used probability sampling because every individual has a chance of being selected. Since
probability sampling is divided into different kinds of sample methods: simple random, systematic,
stratified random, cluster, and multi-stage sampling; I chose to use simple random sampling for every
member has an equal chance of being selected. The sample size converged between 100 — 150 respondents,
where 140 were randomly selected, according to the Yamane’s formula (1967), from workers involved in
the Rwanda Feeder Roads Development project (RFDP), Lake Victoria Transport program (LVTP), and
Huye-Kibeho road project.

N

M= TENGe)?

Source: [50]
Where:

e N: Number in population
e e: Confidence interval
e n: Sample size

3.4. Data collection

Data collection can be either primary or secondary. Primary data is information that the researcher gathers
on his own, for instance by using questionnaires, interviews, tests. Etc. [47]. On the other hand, secondary
data refers to data collected by other researchers and institutions from documents, articles, and literature.
[47]. In my thesis, only primary data is used, as there is insufficient secondary data available and existing
sources contain significant gaps. To collect data, I used a structured questionnaire which was prepared
through 3 steps: pre-testing, pilot testing and a final documentation of the questionnaire for conducting a
large-scale survey.
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3.4.1. Pre-testing

Pre-testing was done by consulting three (3) contractors and RTDA staffs. It assessed the ambiguity and
wording of questions consisting the questionnaire and interview [51]. After revising the ambiguous
questions identified by the first three participants, retesting survey with three additional participants from
contractor companies and RTDA staff was done. Furthermore, I measured the time required to complete
the survey and found that each questionnaire took between 10 and 15 minutes to complete the survey.

3.4.2. Pilot testing

Pilot testing is a small-scale, preliminary trial of data collection tools and procedures before the actual full-
scale study. It helps to minimize the likelihood of respondents having problem in answering the questions
assuring that they truly understand them, checks the time required to complete questionnaires, evaluates
the appropriateness of the surveying environment and effectiveness of data collectors, and assesses the
quality of asked questions to ensure the validity and reliability of collected data [52].

The reliability of questions was assessed by using Statistical Package for Social Sciences (SPSS) after 20
gathered questionnaires from randomly selected personnel. Participants who give a high response for one
of the items are most likely to give similar responses for other items due to their correlation [53].

3.4.3. Final questionnaire

After pre-testing and pilot test, the final questionnaire was designed. The questionnaire consists of five (5)
main parts: personal information, compliance with Rwanda’s OHS policy, Benefits of OHS compliance,
Risks and consequences of non-compliance, and Recommendations of strategies and mechanisms for
improving compliance. Appendix A shows questionnaire.

The questionnaire starts by collecting essential demographic and background details of the respondents to
provide context for the analysis of occupational safety compliance. This section includes questions on age,
gender, education level, work experience, job position, and employment status. Gathering this information
helps to identify patterns and relationships between workers’ characteristics and their adherence to safety
policies. It also enables the segmentation of data for more targeted insights, such as understanding whether
certain groups face unique challenges or exhibit different safety behaviors. Ensuring the confidentiality of
this information encourages honest and accurate responses from participants.

The second section assesses the compliance with Rwanda’s OHS policy by workers. This section assesses
the extent to which highway construction workers and contractors adhere to the national OHS policies set
by the Government of Rwanda. Questions explore whether workers are aware of these policies, if safety
procedures are consistently followed, and whether inspections or enforcement mechanisms are in place. It
also evaluates how well employers communicate safety protocols and whether the provided working
environment aligns with legal OHS standards.

In the third section, the questionnaire gathers opinions and experiences related to the advantages of
complying with OHS standards on-site. It includes benefits such as reduced workplace accidents, improved
worker morale, increased productivity, legal protection, and better project outcomes. It also explores
whether compliance contributes to the overall reputation and success of construction firms and government
institutions involved in highway projects.
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The two next parts examine respondents understanding and experiences of the dangers associated with
failing to follow OHS guidelines. Questions focus on the types of injuries or incidents that have occurred
due to non-compliance, the financial and legal consequences for contractors, and the impact on project
timelines and quality. It also assesses whether workers and employers are sufficiently aware of these risks
and how seriously they take them.

Finally, the questionnaire seeks suggestions from respondents on how to strengthen OHS compliance. This
involves proposals such as increasing training frequency, enhancing government enforcement, involving
workers in decision-making, ensuring regular supply of safety gear, and imposing penalties for violations.
It also offered an opportunity to gather ideas on improving coordination among stakeholders, updating
policy frameworks, and tailoring strategies to specific site conditions.

3.5. Ethical considerations

This research adheres to ethical standards throughout the data collection and reporting process. Prior to the
commencement of the study, ethical clearance will be obtained from appropriate institutional review
boards. Formal permission will also be sought from the Rwanda Transport Development Agency (RTDA)
and the management of the selected construction firms. All participants will be informed about the purpose
and scope of the research, and their consent will be obtained voluntarily, either orally or in writing.
Participation will be entirely voluntary, with respondents free to decline or withdraw at any stage without
any repercussions. The privacy and confidentiality of participants will be maintained throughout the
research by anonymizing data and ensuring that no identifying information is disclosed in the final report.
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CHAPTER 4. RESULTS AND DISCUSSIONS

4.1. Introduction

This chapter presents the findings of the study on compliance with Occupational Health and Safety (OHS)
policies on donor-funded road projects in Rwanda. Data were collected from 140 respondents, including
contractors, consultants, government agencies, and site workers, and analyzed using the Statistical Package
for Social Sciences (SPSS). Descriptive statistics (means, frequencies, and percentages) and inferential
tests (p-values) were used to evaluate the level of compliance, awareness, risks, consequences, and
recommendations related to OHS implementation. The findings are presented in five sections covering
compliance status, awareness, risks, consequences, and recommendations. Each section combines
statistical evidence with interpretive discussion, providing insights into existing gaps, their implications
for worker safety, and strategies to strengthen adherence to Rwanda’s OHS policies on donor-funded road
projects.

4.2. Descriptive statistics

4.2.1. Percentages and frequencies of Agreement Levels per Section

Table 4 and 5 illustrate the percentages and frequencies of agreement levels for each objective. Objective
A has a wellness level of 53% which indicates a slight adherence to Rwanda OHS Policies. This low
percentage is attributed to poor first-aid and hygiene standards, insufficient trainings on OHS, and
inadequate medical cost coverage, as reflected in their overall means shown in table 17 (Appendix 2). In
contrast, Objective B recorded a high wellness level of 84%, demonstrating strong awareness among road
project stakeholders on the benefits of complying with OHS policies. The risks associated with non-
compliance with OHS were understood at a wellness level of 87%. Similarly, Objective D which assessed
road workers’ understanding of the consequences of non-compliance, showed a wellness level of 84%.
Finally, strategies and mechanisms for improving compliance were recommended at a level of 89%.

Table 4 Objective A agreement level percentage and frequency

Objective A F %
Very Well 608 19
Well 1064 34
Average 975 31
Slightly Well 338 11
Not Well 173 5

Table 5 Agreement level percentages and frequencies for other objectives

Strongly Agree Neutral Disagree Strongly

Agree Disagree

F % f % f % f % f %
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Objective B 1011 34 1484 50 358 12 77 3 46 1

Objective C 456 37 606 50 131 11 15 1 12 1
Objective D 400 27 850 57 169 11 61 4 12 1
Objective E 1130 40 1394 49 206 7 87 3 24 1

Note: f=frequency of agreement level, %6=percentage of agreement level

Table 6 Agreement level intervals

Agreement level code Agreement levels Interval
number
1 Strongly Disagree 1.00-1.79
2 Disagree 1.80 -2.59
3 Neutral 2.60—-3.39
4 Agree 3.40-4.19
5 Strongly Agree 4.20 —5.00

Table 7 objective Overall Mean

Objectives Overall Mean

Objective A 3.51

Objective B 4.12

Objective C 4.21

Objective D 4.05

Objective E 4.24
4.3. Inferential statistics

Table 8 presents the demographic characteristics of the respondents. The results indicate that the majority
of respondents were male (94.3%), while only 5.7% were female. With regard to academic qualifications,
74.3% of the respondents had a bachelor’s degree, followed by 18.6% with a master’s degree, 5% with
secondary education, and 2.1% with a PhD. In terms of working experience, 40.7% of respondents had
over 10 years of experience, 37.1% had between 7-10 years, 15% had 4-6 years, 5.7% had 1-3 years, and
1.4% had less than 1 year. This indicates that the majority of respondents had adequate experience to
provide informed responses for the study.

Regarding profession, 41.4% of the respondents were project managers, 17.9% were site engineers, 16.4%
were site inspectors, 10.7% were construction workers, 5.7% were skilled casual workers, 5% were
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environmental and safeguard officers, and 2.9% were foremen/forewomen. Looking at the sector of
organization, 37.1% of respondents were from government agencies, 33.6% from consultancy firms, and
29.3% from contracting firms. In terms of the type of business, 54.3% of the organizations were private,
while 45.7% were public. These demographic results provide assurance that the respondents possessed the

necessary diversity of roles, qualifications, and experience to give reliable information for the study.

Table 8 Profile of respondents and their organizations

Statement Variable Frequency Percent
Gender Male 132 94.3
Female 8 5.7
Total 140 100
Highest Academic Qualification = Secondary 7 5
Bachelor’s Degree 104 74.3
Master’s Degree 26 18.6
Ph.D. 3 2.1
Total 140 100
Working experience Less than 1 year 2 14
1 -3 years 8 5.7
C.4 -6 years 21 15
7 —10 years 52 371
Over 10 years 57 40.7
Total 140 100
Profession Project Manager 58 41.4
Site Engineer 25 17.9
Construction Worker 15 10.7
environmental and safeguard officer 7 5
Site Inspector 23 16.4
Skilled Casual Worker 8 5.7
Foreman/forewoman 4 29
Total 140 100
Sector of organization Consultancy Firm 47 33.6
Contracting Firm 41 29.3
Government Agency 52 371
Total 140 100
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Type of business Public 64 457
Private 76 54.3
Total 140 100

Table 9 presents the level of awareness and compliance with occupational safety practices across different
organizations. The highest-ranked practices included wearing PPE (3.92), supervisors enforcing safety
procedures (3.88), and receiving PPE training (3.80). Other areas with high awareness were accident
documentation (3.75), clear safety signage (3.65), emergency response (3.65), and hazard control and
employer—worker collaboration (3.63 each), all indicating that respondents were generally well aware of
core safety requirements.

In contrast, lower awareness levels were recorded for items relating to medical coverage and compensation
for occupational injuries. For instance, “informing workers about the availability of medical coverage”
(3.24, aware), “handling the process of claiming medical reimbursement effectively” (3.23, aware), and
“training workers on basic first aid response procedures” (3.21, aware) were ranked among the lowest.
Similarly, “conducting regular safety briefings and toolbox meetings” (3.22, aware) and “responding
promptly to reported safety concerns” (3.49, aware) were found to have relatively weaker compliance
compared to PPE and hazard management.

Further analysis revealed that significant differences (p < 0.05) were observed in several areas, including
“maintaining PPE in good condition” (p = 0.03), “maintaining hygiene facilities properly” (p = 0.03),
“organizing training sessions to address actual safety risks” (p = 0.02), “implementing emergency response
procedures” (p = 0.00), “reporting unsafe practices or hazards to supervisors” (p = 0.00), “informing
workers about medical coverage” (p = 0.03), “handling medical cost reimbursement” (p = 0.04),
“responding to safety concerns” (p = 0.00), and “documenting and investigating accidents” (p = 0.00).
These differences suggest that organization type influences awareness and implementation of specific
safety practices.

On the other hand, most practices such as “wearing PPE,” “enforcing safety compliance by supervisors,”
“safety signage,” and “collaboration on safety matters” showed no significant difference (p > 0.05) across
organization types. This indicates a relatively uniform compliance on fundamental safety measures across
consultants, contractors, and government bodies. Overall, while the data show encouraging levels of
awareness in essential PPE use and supervisory enforcement, gaps remain in medical coverage, first aid,
and consistent communication of safety procedures, highlighting the need for targeted interventions to
strengthen occupational health and safety practices across the construction sector.

Table 9 Level of awareness of consultants, contractors and government agency of the national OHS regulation

Type of organization worked P

Cons R Contr R Gover R  Total R Dec Sig

for values

Wearing all the required PPE

(helmet, gloves, boots, 368 500 402 200 406 200 392 100 W 015 NS

reflective vest) while on site.
Receiving trainings or guidance
on the correct use of PPE
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Maintain PPE in good condition
(cleanliness, replacement when
damaged)

Supplying PPE regularly on site

Provide hygiene and sanitation
facilities (toilets, drinking water,
rest areas) at the site

Maintain hygiene facilities
properly

Make first-aid equipment
available on site

Train workers on basic first aid
response procedures

Conduct regular safety briefings
and toolbox meetings on site
Organize training sessions to
address actual safety risks on
site

Post and communicate safety
signs and warnings clearly
across the construction site
Enforce compliance with safety
procedures by supervisors
Implement emergency response
procedures on site

Identify and control safety
hazards during daily operations
Report unsafe practices or
hazards to supervisors
Collaborate between employers
and workers to identify and
address safety issues

Inform workers about the
availability of medical coverage
Cover medical expenses for
occupational injuries by the
employer or project authorities
Handle the process of claiming
medical cost reimbursement
effectively

Respond promptly to reported
safety concerns or hazards
Document and investigate
accidents and incidents at the
worksite

Ensure workers understand the
process of reporting accidents.
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3.85

417

3.44

22.00

18.00

13.00

10.00

15.00

20.00

19.00

9.00

8.00

5.00

3.00

12.00

4.00

11.00

17.00

14.00

21.00

6.00

1.00

16.00

3.41

3.33

3.39

3.37

3.31

3.21

3.22

3.35

3.65

3.88

3.65

3.63

3.61

3.63

3.24

3.39

3.23

3.49

3.75

3.57

12.00

17.00

14.00

15.00

18.00

22.00

21.00

16.00

5.00

2.00

6.00

8.00

9.00

7.00

19.00

13.00

20.00

11.00

4.00

10.00

b S >

>

=

£ £ £ =

0.03

0.84

0.05

0.03

0.07

0.14

0.08

0.02

0.51

0.10

0.00

0.43

0.00

0.79

0.03

0.08

0.04

0.00

0.00

0.56

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

Note: a. <1.5 = Not Aware (NA), 1.5-2.49 = Slightly Aware (SA), 2.5-3.49 = Averagely Aware (AA),
3.5-4.49 = Aware (A), 4.5 and above = Very Aware

= Consultants, Cont = Contractors, Gover = Government, R = Rank, Dec = Decision, Sig = Significance.

(VA). Cons

b. NS = No significant difference between consultants, contractors, and government organizations in the
level of awareness of Occupational Health and Safety practices (p > 0.05).
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c. S = There is a significant difference between consultants, contractors, and government organizations in
the level of awareness of Occupational Health and Safety practices (p < 0.05).

Table 10 presents the level of awareness of Occupational Health and Safety (OHS) practices based on the
sector of organization (public and private). Respondents were well aware of essential practices such as
“wearing all required PPE while on site” (3.92, well aware), “enforcing compliance with safety procedures
by supervisors” (3.88, well aware), “posting and communicating safety signs and warnings” (3.65, well
aware), and “documenting and investigating accidents at the worksite” (3.75, well aware). Additionally,
collaboration between employers and workers (3.63, well aware) and ensuring workers’ understanding of
accident reporting (3.57, well aware) were also emphasized.

Lower levels of awareness were reported in areas related to medical coverage and training. These included
“training workers on first aid response” (3.21, aware), “conducting safety briefings and toolbox meetings”
(3.22, aware), “handling medical cost reimbursement effectively” (3.23, aware), and “informing workers
about the availability of medical coverage” (3.24, aware).

Significant differences (p < 0.05) were observed in maintaining hygiene facilities (p = 0.02), organizing
training sessions on actual safety risks (p =0.01), implementing emergency response procedures (p = 0.00),
reporting unsafe practices (p = 0.00), and responding promptly to reported hazards (p = 0.03). This suggests
variability between public and private organizations in these specific practices. However, for the majority
of OHS practices such as PPE use, signage, supervision, and hazard control, no significant difference (p >
0.05) was found, indicating similar awareness levels across sectors.

Table 10 Level of awareness of sector of organization of the national OHS regulation

Sector of Public @~ R  Private R Total R  Dec Y  sig
organlzatlon values

Wearing all the

required PPE

(helmet, gloves,

boots, reflective 3.95 1.00 3.89 1.00 392 1.00 \\% 0.74 NS
vest) while on

site.

Receiving

trainings or

guidance on the 3.94 4.00 3.68 3.00 3.80 3.00 W 0.17 NS
correct use of

PPE

Maintain PPE in

good condition

(cleanliness, 3.36 19.00 3.45 9.00 341 12.00 A 0.66 NS
replacement
when damaged)
Supplying PPE
regularly on site
Provide hygiene
and sanitation
facilities (toilets,

drinking water, 3.59 11.00 3.21 17.00 3.39 14.00 A 0.06 NS
rest areas) at

the site

3.45 15.00 3.22 16.00 3.33 17.00 A 025 NS
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Maintain

hygiene facilities 3.59 11.00 318 19.00 337 15.00 A 0.02 S
properly

Make first-aid

equipment 3.45 15.00 320 18.00 331 18.00 A 0.19 NS
available on site

Train workers on

basic first aid

response 3.28 20.00 315 20.00 321 22.00 A 0.51 NS
procedures

Conduct regular

safety briefings

and toolbox 3.15 22.00 3.28 14.00 322 21.00 A 0.52 NS
meetings on site

Organize

training sessions

to address 3.65 9.00 312 21.00 3.35 16.00 A 0.01 S
actual safety
risks on site
Post and
communicate
safety signs and
warnings clearly
across the
construction site
Enforce
compliance with
safety 3.88 6.00 3.88 2.00 3.88 2.00 \W% 0.99 NS
procedures by

supervisors

Implement

emergency

response 3.95 2.00 3.41 10.00 3.65 6.00 \%% 0.00 S
procedures on
site

Identify and
control safety
hazards during
daily operations
Report unsafe
practices or
hazards to
supervisors
Collaborate
between
employers and
workers to 3.65 9.00 3.62 6.00 363 7.00 \W% 0.83 NS
identify and

address safety

issues

Inform workers

about the

availability of 3.40 17.00 3.11 22.00 324 19.00 A 0.17 NS
medical
coverage
Cover medical
expenses for
occupational
injuries by the

3.72 7.00 3.61 7.00 365 5.00 W 048 NS

3.58 13.00 3.66 400 363 8.00 AV 0.64 NS

3.90 5.00 338 11.00 3.61 9.00 w 0.00 S

3.40 17.00 3.38 11.00 3.39 13.00 A 0.92 NS
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employer or
project
authorities
Handle the
process of
claiming medical
cost
reimbursement
effectively
Respond
promptly to
reported safety 3.70 8.00 330 13.00 349 11.00 A 0.03 S
concerns or
hazards
Document and
investigate
accidents and 3.95 2.00 3.57 800 375 4.00 W 0.05 NS
incidents at the
worksite
Ensure workers
understand the
process of 3.48 14.00 3.63 5.00 357 10.00 W 040 NS
reporting
accidents.

Note: R = Rank, Dec = Decision, Sig = Significance.

3.20 21.00 325 15.00 323 20.00 A 0.82 NS

Table 11 and 12 present the perceived benefits of OHS compliance across different types of organizations
(consultants, contractors, and government) and across sectors (public and private). Overall, respondents
consistently rated the benefits of OHS compliance highly, with most mean scores falling within the
“Aware” category (3.5-4.49). This indicates that stakeholders broadly recognize the importance of OHS
compliance in improving safety, productivity, and organizational outcomes.

From Table 11, the highest-rated benefits include safe practices reduce stress and fear of injury (4.33),
knowing safety is taken seriously makes me feel valued as a worker (4.29), and promotes a safer and more
organized work environment (4.19). These suggest that OHS compliance is most strongly perceived in
terms of improving workers’ confidence, wellbeing, and safety culture. In contrast, relatively lower scores
were recorded for fewer accidents mean I can keep earning money without interruption (3.91), good safety
records help employers win more contracts (3.79), and being part of a safe site gives me more chances to
be selected for future projects (3.94). These findings indicate that while direct safety benefits are well
acknowledged, economic and long-term professional benefits are less emphasized by respondents.

Significant differences (p < 0.05) were observed in several benefits across consultants, contractors, and
government institutions. These include increasing workers’ confidence and productivity (p = 0.01),
promoting safer work environments (p = 0.00), reducing work stoppages (p = 0.00), avoiding long-term
disability (p = 0.01), making work easier to manage (p = 0.01), encouraging regular attendance (p = 0.00),
feeling valued as a worker (p = 0.00), improving worker—management relations (p = 0.03), attracting
continued project funding (p = 0.01), and strengthening teamwork (p = 0.02). These findings suggest that
the type of organization significantly shapes the way certain OHS compliance benefits are perceived.
Conversely, benefits such as reducing risk of injuries, minimizing legal risks, building trust with partners,
reducing absenteeism, and provision of PPE showed no significant difference, indicating uniform
recognition across organization types.
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Similarly, Table 12 shows that both public and private sector organizations rated OHS compliance
positively, with higher ratings for benefits such as safe practices reduce stress and fear of injury (4.44
public; 4.24 private; 4.33 total), knowing safety is taken seriously makes me feel valued as a worker (4.44
public; 4.16 private; 4.29 total), and reducing work stoppages and delays (4.22 public; 4.05 private; 4.13
total). Lower-rated benefits included fewer accidents mean I can keep earning money without interruption
(3.91) and good safety records help employers win more contracts (3.79), again showing that immediate
safety-related benefits are valued more than indirect or economic ones.

Significant differences were observed between public and private sectors in increasing workers’ confidence
and productivity (p = 0.039), making work easier to manage (p = 0.043), encouraging regular attendance
(p = 0.016), and feeling valued as a worker (p = 0.043). This suggests that public organizations perceive
stronger benefits in terms of personal motivation and productivity outcomes than private organizations.
However, for the majority of the benefits—including reducing injuries, minimizing legal risks, building
trust with partners, reducing absenteeism, use of PPE, and improving reputation—no significant difference
was found (p > 0.05), reflecting general agreement across both sectors.

Table 11 Benefits of OHS compliance on sector of organization

type of
organization Consult R Contr R Gover R Total R Dec
you work for

P
values

Sig

It reduces the

risk of injuries 3.85 13.00 4.22 7.00 417 11.00 4.08 9.00 A 0.10 NS

and accidents.
It increases
workers’

confidence and 3.89 6.00 3.90 18.00 4.33 7.00 4.06 10.00 A 0.01 S

productivity on
site

It promotes a
safer and more

organized work 3.87 8.00 424 400 444 3.00 419 3.00 A 000 S

environment for
employees.
It enhances the

company’s 426 100 395 1600 417 11.00 414 400 A 021 NS

reputation and

credibility

It reduces work
stoppages and

delays due to 4.06 4.00 3.83 19.00 4.42 4.00 413 6.00 A 0.00 S

accidents or
inspections.
It minimizes legal

risks and 3.89 600 432 300 388 2300 401 1300 A 009 NS

penalties for the
company.

It builds trust
between

implementing 3.85 13.00 417 10.00 4.02 17.00 4.01 13.00 A 0.38 NS

agencies and
funding partners.
Complying with
OSH regulations
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helps me avoid

long-term

disability.

Safe practices

reduce the stress

and fear of 4.26 1.00 4.22 7.00 4.48 2.00 4.33 1.00 A 0.20 NS
getting injured at

work.

OSH compliance

protects me from

breathing dust or 3.87 8.00 4.15 12.00 417 11.00 4.06 10.00 A 0.18 NS
toxic chemicals.
When safety
procedures are
followed, my
work becomes
easier to
manage.

OSH compliance
helps reduce
worker 3.87 8.00 415 12.00 4.04 16.00 4.01 13.00 A 0.38 NS
absenteeism
caused by injury.
Having access to
PPE allows me
to perform
physically
demanding tasks
more safely.

A safe workplace
encourages me

to come to work 3.62 21.00 4.05 14.00 4.25 8.00 3.98 17.00 A 0.00 S
regularly.

Knowing safety

is taken seriously

makes me feel 3.87 8.00 4.44 1.00 4.54 1.00 4.29 2.00 A 0.00 S
valued as a

worker.

Complying with

safety rules

makes me feel

part of a 3.81 16.00
professional

workforce

Fewer accidents

mean | can keep

earning money 3.62 21.00 4.20 9.00 3.94 20.00 391 21.00 A 0.01 S
without
interruption.
Being part of a
safe site gives
me more
chances to be
selected for
future projects.
Safety
compliance
improves the
relationship

3.72 19.00 395 16.00 4.35 6.00 402 1200 A 0.01 S

3.96 5.00 4.24 4.00 412 14.00 4.10 8.00 A 0.24 NS

4.24 4.00 402 17.00 4.01 13.00 A 0.14 NS

3.77 17.00 405 1400 402 1700 394 1900 A 0.30 NS

3.70 20.00 417 10.00 4.08 15.00 398 17.00 A 003 S
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between workers
and
management.

A safety-
compliant site is
more likely to 4.09
attract continued
project funding.
OSH compliance
strengthens
teamwork
between
contractors and
workers.

Good safety
records help
employers win
more contracts, 3.77
which means
more job
opportunities

3.87

3.00

8.00

17.00

3.80 21.00 4.38

3.68 22.00 4.19

3.83 19.00 3.77

5.00

10.00

25.00

4.1

3.94

3.79

7.00

19.00

22.00

A

A

0.01

0.02

0.95

NS

Table 12 Sector organization and benefits of OHS compliance

Sector of

Public R

organization

Private

Total

Dec

P
values

Sig

It reduces the risk
of injuries and
accidents.

It increases
workers’
confidence and
productivity on
site
It promotes a safer
and more
organized work
environment for
employees.

It enhances the
company’s
reputation and
credibility
It reduces work
stoppages and
delays due to
accidents or
inspections.

It minimizes legal
risks and penalties
for the company.
It builds trust
between
implementing
agencies and
funding partners.

4.06

4.2

43

4.03

4.22

3.88

3.98

12.00

6.00

3.00

13.00

4.00

21.00

16.00

4.09

3.93

4.11

4.22

4.05

413

4.03

8.00

17.00

7.00

2.00

10.00

5.00

12.00

48

4.08

4.06

4.19

4.14

4.13

4.01

4.01

9.00

10.00

3.00

4.00

6.00

13.00

13.00

A

A

A

0.842

0.039

0.137

0.17

0.224

0.151

0.818

NS

NS

NS

NS

NS

NS
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Complying with

OHS regulations

helps me avoid

long-term

disability. 4.120 9.00 4.140 4.00 4.140 4.00 A 0.895 NS
Safe practices

reduce the stress

and fear of getting

injured at work. 4.44 1.00 4.24 1.00 4.33 1.00 A 0.126 NS
OHS compliance

protects me from

breathing dust or

toxic chemicals. 4.11 10.00 4.03 12.00 4.06 10.00 A 0.574 NS
When safety

procedures are

followed, my work

becomes easier to

manage. 4.22 4.00 3.86 20.00 4.02 12.00 A 0.043 S

OHS compliance

helps reduce

worker

absenteeism

caused by injury. 4 15.00 4.03 12.00 4.01 13.00 A 089 NS
Having access to

PPE allows me to

perform physically

demanding tasks

more safely. 4.08 11.00 4.12 6.00 4.1 8.00 A 0.767 NS
A safe workplace

encourages me to

come to work

regularly. 4.19 8.00 3.8 22.00 3.98 17.00 A 0.016 S

Knowing safety is

taken seriously

makes me feel

valued as a

worker. 4.44 1.00 416 3.00 4.29 2.00 A 0.043 S

Complying with

safety rules makes

me feel part of a

professional

workforce 3.95 18.00 4.07 9.00 4.01 13.00 A 0.522 NS
Fewer accidents

mean | can keep

earning money

without

interruption. 3.91 19.00 3.91 18.00 3.91 21.00 A 0.992 NS
Being part of a

safe site gives me

more chances to

be selected for

future projects. 3.91 19.00 3.97 15.00 3.94 19.00 A 0.68 NS
Safety compliance

improves the

relationship

between workers

and management. 4.02 14.00 3.95 16.00 3.98 17.00 A 0.651 NS
A safety-compliant

site is more likely 4.2 6.00 4.04 11.00 4.11 7.00 A 0.293 NS
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to attract

continued project

funding.

OHS compliance

strengthens

teamwork

between

contractors and

workers. 3.97 17.00 3.91 18.00 3.94 19.00 A 0.694 NS
Good safety

records help

employers win

more contracts,

which means

more job

opportunities 3.75 22.00 3.82 21.00 3.79 22.00 A 0.706 NS

Tables 13 and 14 present the perceived risks of non-compliance with OHS standards across different
sectors (public vs. private) and types of organizations (consultants, contractors, government). The results
indicate that respondents across all groups consistently recognized the dangers of failing to comply with
OHS practices, with all mean scores falling within the “Aware” category (3.5-4.49).

In Table 13 (sector of organization), the highest-rated risk was lack of clean water or toilets increases the
risk of diseases on site (M = 4.43, ranked 1st overall). This was followed by failure to use PPE exposes
workers to health hazards (M = 4.14, ranked 4th), and ignoring safety rules increases the likelihood of
falling, slipping, or being struck by objects (M = 4.14, ranked 4th). The lowest-rated items, though still in
the “Aware” range, included inadequate supervision increases unsafe practices (M = 4.06, ranked 9th) and
working in unsafe conditions causes mental stress and fear (M = 4.07, ranked 8th). Importantly, almost all
risks showed no significant differences between public and private organizations (p > 0.05), except for
failure to use PPE (p = 0.00), which was rated significantly higher in public organizations.

In Table 14 (type of organization), a similar trend is observed, with lack of clean water or toilets increases
the risk of diseases on site again ranked as the most critical risk (M = 4.43, ranked 1st). This highlights the
strong emphasis placed on basic sanitation facilities in preventing workplace health risks. Other highly
rated items included non-compliance with OHS standards increases the chance of workplace injuries (M =
4.16, ranked 2nd) and workers without proper training are more likely to cause accidents (M =4.15, ranked
3rd). Among the lower-rated risks were inadequate supervision (M = 4.06, ranked 9th) and working in
unsafe conditions causes mental stress (M = 4.07, ranked 8th).

Statistical results from Table 14 revealed several significant differences (p < 0.05) among consultants,
contractors, and government organizations. For example, failure to use PPE (p = 0.00), inadequate
supervision (p = 0.05), lack of clean water or toilets (p = 0.04), and poor communication between workers
and supervisors (p = 0.00) all showed significant variation. In these cases, government organizations
generally rated the risks higher than consultants and contractors, suggesting a heightened sensitivity to the
consequences of non-compliance in the public sector.

Overall, both tables highlight a consistent perception that non-compliance with OHS practices poses
serious risks, particularly regarding sanitation, use of PPE, and accident prevention. However, differences

50
Dissertation on “Compliance of highway workers with the Occupational health and safety policies of
Rwanda”



across organization types suggest that government institutions may prioritize certain risks more strongly,
possibly due to stricter regulations and oversight.

Table 13 Sector organization with Risks of non-compliance

Sector of organization Public R Private R Total R Dec Sig
values

Non-compliance with
OHS standards
increases the chance of
workplace injuries
Failure to use PPE
exposes workers to 4.38 2.00 3.95 9.00 4.14 4.00 A 0.00 S
health hazards.

Inadequate supervision

on-site increases the

chances of unsafe 4.08 8.00
practices.

Lack of regular safety

training contributes to 4.16 5.00 4.03 7.00 4.09 7.00 A 0.34 NS
unsafe work behavior.

Ignoring safety rules

increases the likelihood

of falling, slipping, or 4.2 3.00
being struck by objects.

Workers without proper

training are more likely

to cause accidents for 4.1 7.00 4.18 2.00 4.15 3.00 A 0.61 NS
themselves or others.

Working in unsafe

conditions causes

mental stress and fear 4.03 9.00 4.11 4.00 4.07 8.00 A 0.62 NS
among workers.

Lack of clean water or

toilets increases the risk ~ 4.55 1.00 4.33 1.00 4.43 1.00 A 0.07 NS
of diseases on site.

Poor communication

between workers and

supervisors increases 4.22 4.00 4.08 5.00 4.14 4.00 A 0.35 NS
safety

misunderstandings.

Note: R = Rank, Dec = Decision, Sig = Significance

4.16 5.00 4.16 3.00 4.16 2.00 A 099 NS

4.04 6.00 4.06 9.00 A 0.82 NS

4.03 7.00 4.14 4.00 A 0.08 NS

Table 14 Type of organization with Risks of Non-compliance

What type of P
organization did you Cortmsul R Cc:nt R Gc:ve R T‘:ta R Dec  value Sig
work for? s
Non-compliance with

OHS standards 3.0 6.0 4.0 N
increases the chance of 4.1 0 4.05 0 4.29 0 416 2.00 A 0.35 S
workplace injuries

Failure to use PPE

exposes workers to 419 20 3.73 2.0 4.42 2.0 414 4.00 A 0.00 S

0 0 0

health hazards.

Inadequate supervision 383 S0 400 80 431 30 406 900 A 005 s
on-site increases the 0 0 0
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chances of unsafe

practices.

Lack of regular safety

training contributes to 3.96 7(')0 4.05 6(')0 4.23 7(')0 4.09 7.00 A 0.22 g
unsafe work behavior.

Ignoring safety rules

increases the likelihood 555 6.0, 00 40,0 S0 400 A g9 N
of falling, slipping, or 0 0 0 S
being struck by objects.

Workers without proper 40 3.0 2.0

training are more likely . . . N
to cause accidents for 4.06 0 4.34 0 4.08 0 415 3.00 A 0.23 S
themselves or others.

Working in unsafe 50 50 2.0

conditions causes . . . N
mental stress and fear 4.02 0 412 0 4.08 0 4.07 8.00 A 0.86 S
among workers.

Lack of clean water or 1.0 1.0 1.0

toilets increases the risk 4.23 : 4.44 : 4.60 : 443 1.00 A 004 S
of diseases on site. 0 0 0

Poor communication

between workers and 9.0 20 50

supervisors increases 3.77 0 4.41 O 4.27 0 414  4.00 A 0.00 S

safety
misunderstandings.

Table 15 presents the perceived consequences of non-compliance with OHS regulations across consultants,
contractors, and government organizations. Overall, all items were rated within the “Aware” category (M
=3.5-4.49), suggesting that respondents generally recognize the wide-ranging negative impacts of failing
to adhere to safety standards.

The most highly ranked consequences included non-compliance with OHS can result in legal penalties or
project shutdowns (M = 4.22, ranked 1st), injuries resulting from non-compliance can lead to long-term
disability or death (M =4.21, ranked 2nd), and accidents caused by safety negligence increase project costs
due to medical expenses (M = 4.19, ranked 3rd). These findings highlight that respondents are most
concerned with the direct and tangible outcomes of non-compliance—namely severe harm to workers,
financial burdens, and legal accountability.

Other strongly endorsed consequences were unsafe working conditions damage the reputation of the
contractor or employer (M = 4.15, ranked 4th) and families of injured workers suffer financially due to
lack of compensation (M = 4.02, ranked 5th). This indicates that both reputational and social impacts of
workplace accidents are widely acknowledged, extending beyond the immediate workforce to affect
employers and dependents alike. On the other hand, the lowest-rated consequence was projects with many
accidents may face protests or strikes from workers (M = 3.62, ranked 11th), followed by casual workers
often do not get compensated after accidents due to unclear policies (M = 3.66, ranked 10th). While still
rated “Aware,” these suggest that respondents consider industrial action and lack of compensation for
casual workers as less pressing compared to injuries, financial costs, and legal issues.

The results of the statistical analysis revealed significant differences (p < 0.05) across organization types
for several items. These include casual workers often do not get compensated after accidents (p = 0.00),
serious accidents reduce workers’ trust in their employers and the project (p = 0.02), and non-compliance
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with OHS leads to loss of morale among workers (p = 0.00). In most of these cases, government
respondents tended to report higher mean scores compared to consultants and contractors, suggesting that
government officials may be more attuned to systemic and long-term workforce implications such as trust,
morale, and fair compensation.

Overall, the findings indicate that respondents perceive injury, financial costs, and legal sanctions as the
most immediate and severe consequences of non-compliance. However, differences across organization
types suggest that while contractors and consultants prioritize tangible outcomes (costs, shutdowns,
reputation), government stakeholders also emphasize social and psychological consequences such as loss
of morale and trust.

Table 15 Type of organization with consequences of Non-compliance

What type of
P

organization Consult R Contr R Gover R  Total R Dec Sig
did you work values

for?

Injuries
resulting from
non-
compliance
can lead to
long term
disability or
death.

Non-
compliance
with OHS can
result in legal 4.19 2.00 407 400 437 100 422 1.00 A 0.17 NS
penalties or
project
shutdowns.
Accidents
caused by
safety
negligence
increases
project costs
due to medical
expenses.
Unsafe
working
conditions
damage the 4.21 1.00 437 200 392 9.00 415 4.00 A 0.06 NS
reputation of

the contractor

or employer.

Workers

injured due to

non-

compliance 3.94 5.00 407 400 406 800 4.02 5.00 A 0.69 NS
may lose

income while

recovering.

4.09 3.00 4.39 1.00 417 6.00 421 2.00 A 0.09 NS

4.06 4.00 4.20 3.00 429 2.00 4.19 3.00 A 0.42 NS

53
Dissertation on “Compliance of highway workers with the Occupational health and safety policies of
Rwanda”



Casual

workers often

do not get

compensated 3.30 11.00 3.93 8.00 379 10.00 3.66 10.00 A 0.00 S
after accidents

due to unclear

policies.

Serious

accidents

reduce

workers' trust 3.68 10.00 3.95 7.00 423 3.00 39 7.00 A 0.02 S
in their

employers and

the project.

Families of

injured

workers suffer

financially due 3.83 6.00 4.00 6.00 4.21 4.00 4.02 5.00 A 0.09 NS
to lack of

compensation.

Non-

compliance

with OHS

leads to loss 3.74 7.00 3.88 9.00 4.19 500 395 8.00 A 0.00 S
of morale

among

workers.

Worker's fear

speaking up

about risks

when past 3.72 8.00 3.78 10.00 4.08 7.00 387 9.00 A 0.08 NS
accidents

were ignored.

Projects with

many

accidents may

face protests 3.70 9.00 356 11.00 360 11.00 362 11.00 A 0.73 NS
or strikes from

workers.

Table 16 presents the recommendations for improving compliance with OHS practices as perceived by
respondents across consultants, contractors, and government organizations. The overall results show that
all items were rated in the “Aware” category (M = 3.5-4.49), indicating strong agreement that multiple
strategies could enhance compliance with safety regulations.

Among the highest-ranked recommendations, more coordination between contractors, consultants, and
government would improve safety received the top overall mean score (M = 4.36, ranked Ist). This
highlights the importance of collaboration between stakeholders to create an integrated safety management
approach. Similarly, safety information should be shared in local languages spoken by workers (M = 4.29,
ranked 2nd) and workers should be given anonymous ways to report unsafe conditions (M = 4.25, ranked
3rd) were also strongly endorsed, emphasizing both effective communication and the empowerment of
workers in promoting safety culture. Other recommendations that scored highly included safe resting areas
and clean sanitation should be mandatory on all sites (M = 4.24, ranked 4th) and equipment used on site
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should be regularly maintained to avoid accidents (M = 4.24, ranked 4th). These findings align with earlier
results in Tables 6 and 7, where sanitation and equipment-related issues were also emphasized as critical
risk factors.

On the other hand, the least supported recommendations, though still rated as “Aware,” included workers
should be rewarded or recognized for reporting hazards (M = 3.72, ranked 15th) and community members
should be involved in monitoring safety near road projects (M = 4.01, ranked 14th). This suggests that
while internal workplace strategies (training, PPE, audits) are seen as essential, external or incentive-based
measures may be perceived as less immediately impactful. The statistical analysis revealed significant
differences (p < 0.05) among organization types on several recommendations. These include equipment
should be regularly maintained (p = 0.00), community members should be involved in monitoring safety
(p = 0.00), contractors and supervisors should attend safety workshops (p = 0.02), and a national database
should track accidents and safety issues (p = 0.00). In most of these cases, contractors rated the
recommendations more strongly compared to consultants and government respondents. This may reflect
contractors’ greater direct responsibility for day-to-day safety operations, thus shaping their stronger
support for practical interventions.

Overall, the findings suggest that while coordination, communication, and regular safety reinforcement are
universally acknowledged as critical, certain organization types emphasize different approaches.
Government agencies tend to stress systemic solutions (such as regulations and oversight), contractors
prioritize operational measures (such as equipment maintenance and workshops), while consultants
emphasize communication and worker empowerment.

Table 16 Comparison of sector of organization with Recommendations for improving compliance

What type of

organization ¢, yy¢ R Contrr R Gover R Total R Dec P Sig
did you work values

for?

Safety

information

should be

shared in 417 400 459 100 417 600 429 200 A 007 NS
languages

spoken by

workers.

Refresher

training

sessions

should be

orovided 4.11 500 429 11.00 4.10 10.00 4.16 10.00 A 035 NS
regularly
throughout
the project.
Workers
should elect a
safety
representative
to speak on
their behalf.

4.02 11.00 4.39 7.00 4.27 200 422 7.00 A 0.09 NS
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Workers

should be

given

anonymous 4.21 300 429 11.00 4.25 300 425 3.00 A 0.92 NS
ways to report

unsafe

conditions.

Workers

should be

rewarded or

recognized for 3.55 14.00 4.00 15.00 3.65 15.00 3.72 15.00 A 0.06 NS
reporting

hazards.

PPE should

be replaced

quickly when 4.06 7.00 4.24 14.00 4.37 1.00 423 6.00 A 0.23 NS
damaged or

worn out.

Safe resting

areas and

clean

sanitation 4.28 200 429 11.00 417 6.00 424 4.00 A 0.76 NS
should be

mandatory on

all sites.

Equipment

used on site

should be

regularly 4.11 500 4.59 1.00 410 10.00 424 4.00 A 0.00 S
maintained to

avoid

accidents.

Surprise

safety audits

by

independent 4.04 800 439 7.00 4.21 500 421 9.00 A 0.07 NS
inspectors

should be

introduced.

Contractors

should be

held

accountable 4.04 8.00 4.39 7.00 4.25 3.00 422 7.00 A 0.20 NS
for repeated

safety

violations.

Non-

compliant

sites should

face

temporary 4.04 800 432 10.00 390 14.00 4.07 13.00 A 0.11 NS
shutdowns

until

corrected.

Community

members

should be 3.55 14.00 4.41 5.00 412 9.00 4.01 14.00 A 0.00 S
involved in

monitoring
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safety near
road projects

Contractors

and

supervisors

should attend

safety 3.87 12.00 4.41 5.00 4.08 12.00 411 12.00 A 0.02 S
workshops

before

projects

begin.

A national

database

should track

accidents and 3.83 13.00 4.59 1.00 4.06 13.00 414 11.00 A 0.00 S
safety issues
on road
projects.
More
coordination
between
contractor,
consultant,
and
government
would
improve
safety.

4.36 1.00  4.59 1.00 417 6.00 436 1.00 A 0.05 NS

4.4. Discussion of findings

This study investigated the level of awareness and compliance of construction organizations with
Rwanda’s OHS policies on donor-funded road projects. The findings revealed that respondents
demonstrated a relatively high level of awareness of occupational safety requirements. For example, the
majority reported being well aware of the need to wear all required PPE (mean = 3.92), enforce compliance
with safety procedures (3.88), document and investigate accidents (3.75), and provide training on PPE
usage (3.80). Similarly, awareness was strong regarding safety signage, hazard identification, emergency
response, and employer—worker collaboration, with mean scores above 3.6. This suggests that most
organizations and workers clearly understand the benefits of OHS practices, the risks of non-compliance,
and the strategies necessary to improve safety on site.

Despite this awareness, however, the overall level of compliance with OHS obligations was only slight to
moderate. Respondents highlighted poor first-aid facilities, inadequate hygiene standards, irregular OHS
training sessions, and limited medical coverage as persistent gaps. For instance, only 53% of wellness-
related indicators were met, corresponding to a mean of 3.51, which reflects average compliance rather
than full adherence. Inferential analysis further revealed no significant difference (p > 0.05) in awareness
levels between consultants and contractors in most areas, except in specific obligations such as the
appointment of a dedicated safety officer, where variations emerged. This indicates that, although
awareness is widespread, implementation and consistent practice remain limited across organizations.
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These findings partly contrast with earlier studies in other African countries. For instance, Okoye et al.
(2016) and Eyiah et al. (2019) found low safety knowledge and compliance among construction workers
in Nigeria, while Windapo and Oladapo (2012) attributed non-compliance in South Africa to a lack of
awareness. In Rwanda, the situation appears different, as awareness is not the primary challenge—
rather, the issue lies in the translation of awareness into practice. This aligns more closely with
Mohammed (2014), who argued that compliance often remains low due to weak supervision and lack of
safety experts on site, and with Geller (2000), who noted contractor non-compliance with safety regulations
in China despite formal knowledge of safety standards.

Overall, the study confirms a significant relationship between awareness and compliance in Rwanda’s
donor-funded road projects, but also highlights gaps in enforcement and practice. While workers and
organizations are knowledgeable about OHS policies, compliance is undermined by resource constraints,
weak monitoring, and inconsistent implementation. This reflects a pattern where knowledge alone is
insufficient without robust enforcement mechanisms and institutional support
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CHAPTERS. CONCLUSIONS AND RECOMMENDATIONS

5.1. Conclusions

The study assessed the level of awareness, compliance, recommendations for improving compliance, and
consequences of non-compliance with Occupational Health and Safety (OHS) regulations on Rwanda’s
donor-funded road projects. Findings reveal that Rwanda’s OHS policies are only moderately adhered to,
with significant gaps in implementation across contractors, consultants, and government agencies. Overall,
the level of awareness of OHS regulations was found to be within the “Aware” category (3.5—4.49).
However, awareness varied across specific components. Consultants and contractors demonstrated higher
awareness of immediate safety practices such as PPE use, site inspections, and hazard identification,
whereas government stakeholders emphasized long-term impacts, including loss of worker trust, morale,
and compensation issues. Despite this, certain areas—such as proper medical coverage, sanitation, and
participation of casual workers in safety programs—remained insufficiently prioritized.

The study also highlighted that although most respondents acknowledge the importance of OHS
compliance, enforcement remains weak. Non-compliance consequences such as workplace injuries, project
shutdowns, and reputational damage were widely recognized. However, issues affecting vulnerable groups
(e.g., casual workers without compensation) and broader social consequences (e.g., worker morale,
community involvement) received relatively less emphasis. Statistical analysis further showed that while
there were no significant differences across many awareness and compliance items, certain areas (such as
equipment maintenance, compensation for casual workers, and morale impacts) displayed significant
variation between consultants, contractors, and government representatives. This suggests differing
priorities among stakeholders, with government agencies being more sensitive to systemic and long-term
safety concerns.

In summary, the study concludes that although Rwanda’s OHS policies are in place and broadly
acknowledged, their implementation on donor-funded road projects remains inadequate. The major
shortcomings include:

1. Inconsistent training and weak awareness programs, particularly for casual and vulnerable workers.
ii. Insufficient hygiene and medical coverage, with limited availability of sanitation facilities and
unclear policies on compensation.
iii.  Poor enforcement and accountability mechanisms, with contractors often escaping penalties for
repeated violations.
iv. Limited collaboration and coordination among contractors, consultants, and government agencies,
leading to fragmented safety management.

5.1.1. Limitations of the Study

This study is limited to assessing Occupational Health and Safety (OHS) compliance in road construction
projects funded by the World Bank and EXIM China Bank in Rwanda. Due to time and resource constraints,
the research focused only on selected national and district class road construction sites, excluding smaller
or privately funded projects that may also face significant or other kind of OHS challenges. Data collection
were affected by limited access to some construction sites and reluctance from certain stakeholders—such
as contractor staff or community members—to provide detailed or candid information due to
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confidentiality concerns or fear of reprisal. Additionally, the study relies primarily on interviews, document
reviews, and field observations, which may not fully capture ongoing or undocumented OHS practices.

Another limitation is the potential bias in self-reported data from contractors and consultants, who may
overstate compliance levels. Moreover, the short duration of the study might not allow for long-term
observation of OHS outcomes or monitoring of safety improvements over the full project lifecycle. Socio-
economic impacts of non-compliance, psychological stress on workers, and long-term health effects are
beyond the study’s scope, as it primarily evaluates visible and procedural compliance with OHS standards.
Lastly, the absence of centralized or up-to-date OHS data from government bodies affected the
comprehensiveness of the analysis.

5.2. Recommendations

These findings align with earlier research such as Nkurunziza (2020), which also identified gaps in
compliance; however, this study shows that donor-funded projects perform even worse in areas such as
medical coverage and worker participation.

To improve compliance with Rwanda’s OHS regulations and enhance the safety culture on donor-funded
road projects, the following recommendations are proposed:

Regular and structured OHS training sessions: Training should be continuous, covering hazard
identification, emergency response, first aid, and worker rights. Casual workers, who are often excluded
from formal training, should be actively included.

Provision and timely replacement of PPE and safety equipment: Ensure consistent supply of protective
gear such as helmets, vests, gloves, and boots. PPE should be promptly replaced when damaged or worn
out to maintain effectiveness.

Strict on-site supervision by government agencies. Active oversight helps to enforce safety standards,
identify violations promptly, and hold contractors accountable. This continuous presence also encourages
workers and site managers to prioritize safety practices, ultimately reducing the risk of accidents and
promoting a safer working environment.

Improved medical coverage and compensation policies: Establish clear and transparent processes for
covering medical expenses also guarantee that both permanent and casual workers receive compensation
for injuries sustained on-site.

Fining repeated non-compliance cases. Penalties serve as a deterrent against negligence and encourage
both workers and contractors to take safety regulations seriously. By holding individuals and companies
accountable for persistent violations, this approach promotes a higher level of discipline and responsibility,
ultimately leading to a safer and more compliant work environment. Encouraging worker participation in
safety management: Workers should elect safety representatives to voice concerns. Anonymous reporting
channels should be institutionalized to encourage reporting without fear of retaliation.

Enhancing collaboration among contractors, consultants, and government agencies. When these

stakeholders work together, they can share information, align safety standards, and coordinate efforts to

implement and monitor OHS programs more efficiently. Strong collaboration fosters clear communication,

reduces gaps in policy enforcement, and creates a unified approach to addressing safety challenges on-site.
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Establishment of a national OHS database: Develop a centralized system to track workplace accidents,
near misses, and compliance records. Data should be shared among stakeholders to inform policy decisions
and future safety strategies.

The implementing the above recommendations, Rwanda can significantly improve compliance with OHS
regulations, reduce workplace accidents, and foster a culture of safety in road construction projects.
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APPENDICES

Appendix 1. Questionnaire
SECTION A: BIO-DATA

Instruction: Please tick good (V) for your correct option selected among the options provided for each
question

1. What is your gender?
[Ja. Male
[L_1b. Female

2. What is your age group?
[ Ja. 18-25

L 1b.26-35

L Jc.36-45

L 1d. 46 -55

[Je. 56 and above

3. Highest Academic Qualification
[ a. secondary

L_1b. Bachelor (BSc) Degree

[ c. Master’s Degree

L_1d. Ph.D.

4. Working Experience
[Ja. Less than 1 year
L_1b. 1- 3 years

L Ib. 4 -6 years

L Jc. 710 years

[L_1d. 10 years and above

5. Which highway project are you involved in?

[]a. Rwanda Feeder Roads Development Project (RFDP)
[_Ib. Lake Victoria Transport Program (LVTP)

[ ¢. Huye—Kibeho road project

6. What is your current role in the above highway construction projects?
[ a. Project Manager

[Ib. Site Engineer

LI ¢c. Construction Worker
[_1d. Consultant

[Je. Site Inspector

L] f. Government Agency
[_1g. Other (please specify):

10.  What type of organization did you work for?
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L1 Consultancy Firm
L] Contracting Firm
1 Government Agency

11. Is your organization public or private?

] Public
[ Private

12.  Which professional body are you registered with? (Tick all that apply)

[ Institution of Engineers Rwanda (IER)

] Rwanda Institute of Architects (RIA)

L1 Project Management Professional (PMP)

[ Rwanda Institute of Quantity Surveyors (RIQS)

(1 Rwanda Association of Professional Environmental Practitioners (RAPEP)
] Rwanda Association of Consulting Engineers (RACE)

(] Association of Construction Managers of Rwanda (ACMR)

SECTION B: “QUESTION ITEMS ON “COMPLIANCE OF HIGHWAY WORKERS WITH THE
OCCUPATIONAL HEALTH AND SAFETYPOLICIES OF RWANDA

Objective A: To assess the level of compliance of highway workers with Rwanda’s OHS policy

Please rate by ticking your level of agreement with the following statements (5 = Very Well, 4 = Well, 3
= Average, 2 = Slightly Well, 1 = Not Well).

Assessing the level of compliance of highway workers | 1 2 3 41 5
with Rwanda’s OHS policy

PPE

1. How well do you wear all the required PPE (helmet, gloves,
boots, reflective vest) while on site?

2. How well you receive trainings or guidance on the correct
use of PPE?

3. How well is the condition of PPE maintained (cleanliness,
replacement when damaged)?

4. How well are PPEs regularly supplied on site?

FIRST-AID AND HYGIENE STANDARDS

5. How well are hygiene and sanitation facilities (toilets,
drinking water, rest areas) provided at your site?
6. How well are hygiene facilities maintained?

7. How well first-aid equipment is made available on site?

8. How well are you trained on basic first aid response
procedures?

TRAININGS on OHS

9. How well are safety briefings and toolbox meetings
conducted regularly on your site?

10. How well are training sessions organized to address actual
safety risks on site?
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SITE SUPERVISION AND HAZARD CONTROL PROCEDURES

11. How well are safety signs and warnings posted and
understood across the construction site?

12. How well do supervisors enforce compliance with safety
procedures

13. How well are emergency response procedures implemented
on site?

14. How well are safety hazards identified and controlled during
daily operations?

15. How well do workers report unsafe practices or hazards to
supervisors?

16. How well do employers and workers collaborate to identify
and address safety issues?

MEDICAL COST COVERAGE

17. How well are workers informed about the availability of
medical coverage?
18. How well are medical expenses for occupational injuries
covered by the employer or project authorities?
19. How well is the process for claiming medical cost
reimbursement handled?
REPORTING AND COMPENSATION FOR ACCIDENTS

20. How well does your site respond to reported safety concerns
or hazards?

21. How well are accidents and incidents documented and
investigated at your worksite?

22. How well is the process of reporting accidents understood by
workers?

23. How well are workers encouraged to report work-related
accidents or near misses?

Objective B: To examine the benefits of complying with OHS policy

Please rate by ticking your level of agreement with the following statements (5= Strongly Agree, 4= Agree,
3 = Neutral, 2= Disagree, 1= Strongly Disagree).

Benefits of complying with OHS policy 1 2 3 4| 5

1. Ttreduces the risk of injuries and accidents.

2. It increases workers’ confidence and productivity on site.

3. It promotes a safer and more organized work environment
for employees.
4. It enhances the company’s reputation and credibility

5. It reduces work stoppages and delays due to accidents or
inspections.
6. It minimizes legal risks and penalties for the company.

7. It builds trust between implementing agencies and funding

partners.

8.  Complying with OHS regulations helps me avoid long-term
disability.

9. Safe practices reduce the stress and fear of getting injured at
work.
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10. OHS compliance protects me from breathing dust or toxic
chemicals.

11. When safety procedures are followed, my work becomes
easier to manage.

12. OHS compliance helps reduce worker absenteeism caused
by injury.

13. Having access to PPE allows me to perform physically
demanding tasks more safely.

14. A safe workplace encourages me to come to work regularly.

15. Knowing safety is taken seriously makes me feel valued as a
worker.

16. Complying with safety rules makes me feel part of a
professional workforce

17. Fewer accidents mean I can keep earning money without
interruption.

18. Being part of a safe site gives me more chances to be selected
for future projects.

19. Safety compliance improves the relationship between
workers and management.

20. A safety-compliant site is more likely to attract continued
project funding.

21. OHS compliance strengthens teamwork between contractors
and workers.

22. Good safety records help employers win more contracts,
which means more job opportunities.

Objective C: To identify risks associated with non-compliance of OHS

Please rate by ticking your level of agreement with the following statements (5= Strongly Agree, 4= Agree,
3 = Neutral, 2= Disagree, 1= Strongly Disagree).

Identifying risks associated with non-compliance of | | 2 3 41 5
OHS

RISKS

1. Non-compliance with OHS standards increases the chance of
workplace injuries
2.  Failure to use PPE exposes workers to health hazards.

3. Inadequate supervision on-site increases the chances of
unsafe practices.

4. Lack of regular safety training contributes to unsafe work
behavior.

5. Ignoring safety rules increases the likelihood of falling,
slipping, or being struck by objects.

6. Workers without proper training are more likely to cause
accidents for themselves or others.

7.  Working in unsafe conditions causes mental stress and fear
among workers.

72
Dissertation on “Compliance of highway workers with the Occupational health and safety policies of
Rwanda”



8. Lack of clean water or toilets increases the risk of diseases
on site.

9. Poor communication between workers and supervisors
increases safety misunderstandings.

Objective D: To identify consequences of non-compliance with OHS

Please rate by ticking your level of agreement with the following statements (5= Strongly Agree, 4= Agree,
3 = Neutral, 2= Disagree, 1= Strongly Disagree).

Identifying consequences of non-compliance with OHS | | 2 314 |53

CONSEQUENCES

1. Injuries resulting from non-compliance can lead to long term
disability or death.

2. Non-compliance with OHS can result in legal penalties or
project shutdowns.

3. Accidents caused by safety negligence increases project
costs due to medical expenses.

4. Unsafe working conditions damage the reputation of the
contractor or employer.

5. Workers injured due to non-compliance may lose income
while recovering.

6. Casual workers often do not get compensated after accidents
due to unclear policies.

7. Serious accidents reduce workers' trust in their employers
and the project.

8. Families of injured workers suffer financially due to lack of
compensation.

9. Non-compliance with OHS leads to loss of morale among
workers.

10. Worker’s fear speaking up about risks when past accidents
were ignored.

11. Projects with many accidents may face protests or strikes
from workers.

Objective E: To recommend strategies and mechanisms to improve compliance

Please rate by ticking your level of agreement with the following statements (5= Strongly Agree, 4= Agree,
3 = Neutral, 2= Disagree, 1= Strongly Disagree).

Recommending strategies and mechanisms to improve | ! 2 30 4105
compliance
1. More regular training would help improve OHS compliance.

2. Stronger enforcement by government agencies would
improve site safety.

3. Workers should be more involved in site safety decisions
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4. Management should provide better safety tools and PPE.

5. Introducing financial penalties would increase compliance.

6. Training should include practical demonstrations, not just
lectures.

7. Safety information should be shared in local languages
spoken by workers.

8. Refresher training sessions should be provided regularly
throughout the project.

9. Workers should elect a safety representative to speak on their
behalf.

10. Workers should be given anonymous ways to report unsafe
conditions.

11. Workers should be rewarded or recognized for reporting
hazards.

12. PPE should be replaced quickly when damaged or worn out.

13. Safe resting areas and clean sanitation should be mandatory
on all sites.

14. Equipment used on site should be regularly maintained to
avoid accidents.

15. Surprise safety audits by independent inspectors should be
introduced.

16. Contractors should be held accountable for repeated safety
violations.

17. Non-compliant sites should face temporary shutdowns until
corrected.

18. Community members should be involved in monitoring
safety near road projects

19. Contractors and supervisors should attend safety workshops
before projects begin.

20. A national database should track accidents and safety issues
on road projects.

21. More coordination between contractor, consultant, and
government would improve safety.
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