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ABSTRACT

This paper seeks to examine UD for the improvement of safety and designing construction sites in South—South Nigeria where construction safety issues and UD
limitations are a concern. Many construction projects in the region present serious risks and a lack of safety features and accommodations for lower-ability
workers, including disabled workers. The study points out the shortcomings in the practical application of the UD principles which could potentially solve these
problems, with a focus on how UD enhances site safety as well as inclusiveness of workers. In a scoping review of literature accompanied by case studies, this
research will explore how and why UD can contribute positively to the decreased accidents, increased constructability of an environment as well as the inclusion
of construction workers. The guidelines provide advice for UD implementation to policymakers and construction organizations through strategies to improve

safety standards in construction sites and implement design options that respect employees’ abilities.

Keywords: Universal Design in Construction, Safety and Accessibility on Construction Sites, Construction Industry in South-South Nigeria,
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1.0 Introduction

1.1 Background

Nigeria's construction industry has long been experiencing safety issues which are characterized by poor safety regulation compliance, limited safety
education, as well as the utilization of lower-quality materials (Ogundipe, Ogunbayo and Aigbavboa, 2023). In South-South Nigeria, a situation that
could easily precipitate construction disasters is made worse by the high rate of urban development. Most construction workers, according to Ammad et
al. (2021), work in risky environments with inadequate personal protective equipment hence more causalities, injuries, and deaths are common
occurrences. Besides, poor site planning, few safety audits, and inadequate safety policies make these complexities worse for the workers and the
visitors, who may be at risk. The problem now is that several construction companies lack a robust safety culture, and safety is the last thing companies
think of, as the main concern is to finish the project and save money (Claxton, Hosie and Sharma, 2022).

Accessibility and safety play a paramount role in construction sites since they affect the health of the workers as well as the efficiency of the work done.
Design for an accessible construction site allows all employees with disabilities to move around the construction site safely, and with ease, to do their
work (Moon, Bake and Goughnour, 2019). Many sites in Akwa Ibom are physically inaccessible due to the absence of features such as ramps, well-lit
pathways, and safety information for physically disabled individuals. Regulations including correct erection of the scaffold, fall protection, and
emergency egress are usually inadequate putting the workers at the peril of getting involved in accidents (Forteza, Carretero-Gomez and Ses¢, 2020).
Construction site accessibility and safety not only avert workers” mishaps but also augment efficiency since several workers are unlikely to suffer work

intermissions resulting from hazardous environments.

These difficulties are independently solved by Universal Design (UD) which is aimed at developing design concepts, that take into account the
necessities of all individuals in an enhanced safety and functionality of the object. UD also targets factors such as ease of access to the environment,
safety as well as flexibility of use to suit as many persons as possibly including the disabled (Moon, Baker and Goughnour, 2019). In the specific case
of the construction industry, UD implies constructing construction sites that are safe and accommodate the variability of the workers. This may include
applying ergonomic designs, simple signs, and invulnerable structures that enable the execution of safety measures and promote the efficiency of the
integration of disabled people in the workplace (Kapsalis, Jaeger and Hale, 2024). Therefore, the implementation of UD assesses and promotes
accessibility in construction firms in Akwa Ibim improving site access and minimizing hazardous incidences, thus conforming to safety practice in

safety management internationally.
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1.2 Research Problem

The construction industry in South-South Nigeria, like most other nations’ construction industry, as opined by Carlsson et al. (2022), and Bailey et al.
(2022), has several challenges in construction site safety and accessibility by disabled persons or other people with certain physical disability. The fact
that construction work is not a static type of work that involves heavy machinery, high-risk materials, and uncertain conditions enhances the facets
mentioned above. Construction sites often fall short when it comes to safety boundaries, signs, or considerations made with workers of all kinds in
mind (Swuste et al., 2021; Alejo, Aigbavboa and Aghimien, 2024). Employees frequently walk on unstable and unlit floors, ramps, and stairs risking
their lives on unsafe scaffold structures. This is made worse by the lack of well-laid-down infrastructure like ramps, proper stairs, and rest areas, which
makes it difficult for the physically disabled to access the space. They not only endanger the lives of the workers but are also negligent of their
performance in the accomplishment of tasks.

Furthermore, inadequate implementation of the integrated design concepts into construction sites poses a severe impact on both safety and accessibility
(Samsudin et al., 2022). People with disability have the same right to access housing as those capable of fixing structures themselves; however, little
thought about the UD, which calls for the development of spaces that can be used by everybody, is given whenever such structures are constructed.
Since UD principles are not followed there are no construction sites that are friendly to workers with disabilities or any other physical challenges
(Alkali, Wakawa and Husaini, 2024). This exclusion reduces their efficiency at work, puts them at high risk of having an accident, and allows them to
work is often restricted. The inability to address the need for inclusive design also means that construction organizations, government, and other
stakeholders deny themselves the opportunity to encourage the development of a safe and inclusive construction environment internationally, for South-
South Nigeria in particular.

The purpose of this research, therefore, is to establish the value of UD in increasing safety and access to construction sites in South-South Nigeria. It
aims to identify how these principles of design for anyone, which include answering the needs of the underprivileged concerning accessibility and
usability can reduce risk and enhance the outcome of safety in the construction sector. More specifically, the goals involve pinpointing present-day
obstacles concerning site safety and accessibility to persons with disabilities, evaluating how UD principles might assist in solving these problems, and
suggesting directions on how designers might apply these principles to the construction employment context in a way that will assist a wide array of
employees, including those with disabilities.

1.3 Significance of the Study

This research helps fill gaps in current knowledge about safety management and the integration of UD concepts in construction site safety. Prior
literature has devoted much attention to construction site safety issues however limited literature has been directed toward the applicability of the
concept of inclusive designs, particularly within the framework of developing Nigeria (Osuji, Ugbebor and Igwe, 2020). This study aims to explore the
integration of UD principles including equitable use, simple and intuitive interface, and accessibility to all users, there is a research gap. The results will
give insights on the way design decisions affect the safety and inclusion of diverse workers including workers with disabilities, making safety
interventions a wider approach beyond the conventional hazard control.

Additionally, the study has implications for policy regarding assessment and compliance with construction sites in Nigeria. This research could also be
useful to government regulators and the transportation industry by shedding light on how UD can help decrease the number of accidents by
implementing more comprehensive design policies (Khan and Das, 20024). It might also help policymakers to establish and implement construction
safety standards reflecting the goal to protect workers and provide equal access to construction facilities for everybody, as references to world practice.
Furthermore, this research can contribute to a campaign for more investment in design education within the construction practice and an increased
understanding of design requirements among professionals throughout Nigeria to improve construction environments (Aliu, Oke and Oni, 2024).

2.0 Literature Review
2.1 Overview of Universal Design (UD)

Universal Design (UD) is the design processes of products, environments, and systems in a manner that everyone can use them, and this does not
require any additional changes (Schreffler et al., 2019). The idea was born in the late 20th century with Ron Mace, an architect who worked for the
development of a space that could be used by all individuals without prejudice, particularly for the disabled, the elderly, and children (Sholanke,
Adeboye and Alagbe, 2019). Mace’s vision meant going from the current idea of designing for disabled people back to the notion of designing for all
types of human diversity. Throughout the years, UD has been implemented in numerous fields in different aspects of life such as architecture, product
design, transportation, and technology among others, and has ensured improvements of enhancing to accommodate the needs of everyone.

UD, according to Moore, Boyle and Lynch (2023), and Alkali, Wakawa and Husaini (2024), is based on seven assumptions that are useful in
structuring the application of the concept across domains. There is Equitable Use which ensures that the design is usable and attractive to people of all
physical capabilities, and Flexibility in Use, which ensures that the design works well for as many people as possible. There is also the Simplicity and
Ease of Use principle which means that the products are to be easily understood by every single user, including those with low technical abilities. Other
principles include Perceptible Information, whereby the design effectively communicates the required information to the users or form and fit
whereby the design accommodates the dimensions of all users, regardless of their size, posture, or mobility, and Tolerance for Error, whereby hazards
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and adverse effects of accidental actions are minimized and Low Physical Effort, whereby it is possible to use the design without excessive strain.
Each of these principles collectively makes up the basics of UD to ensure environments that meet the needs of all people regardless of their nature.

2.2 Universal Design in the Context of Construction

Universal Design for Construction refers to making construction as comfortable and safe for all individuals irrespective of their age, disability, or ethnic
Minority (Olodeoku et al., 2024). In construction site design, for example, concepts such as extending the range of the design to meet the needs of a
diverse population, using a flexible design that can be adapted to various uses, and designing something that can easily be understood can translate to
safe and easy access to a construction site for workers and other persons who may visit the site. Applicable subcategories of UD in construction include
unobstructed, wide spaces that allow easy maneuverability for disabled persons easily adjustable mechanisms and tools due to workers’ fatigue-prone
nature, and conspicuous and clear signs compared to non-UD ones (Kapsalis, Jaeger and Hale, 2024). The integration of UD will allow construction
sites to design spaces that can comfortably allow workers from the disabled population to work within the sites while at the same time improving site
functionality and safety.

In global construction projects, various examples have been implemented with UD principles to enhance safety and access. For example, construction
firms in Japan have put barrier-free designs on their sites, such as ramps, wide corridors, and accessible toilets for both employees and visitors with
disability (Xu, 2022). Similar to this, construction sites in Sweden have also been constructed based on UD principles whereby for instance,
construction workers are provided with ergonomic proposed designs and enclosures that can easily and smoothly adapt to the physical capability of
various construction workers on site. Universal design in the United States is used more and more systematically in large-scope construction projects,
especially in construction in cities, and the main concern is the possibility of accidents when working for all workers and operators to have access to all
the areas of the site (Raouf and Al-Ghamdi, 2019). The above examples clearly show that UD principles do not only enhance safety and accessibility
but also add value to constructing efficient and productive construction processes.

2.3 Safety and Accessibility Challenges in Nigerian Construction

The safety situation of construction sites in South-South Nigeria is a major problem due to poor compliance with safety measures, enforcement of
safety regulations, and low safety consciousness of the workers (Okorie and Anugwo, 2023). Most construction companies in Nigeria fail to maintain
strict standards in policy implementation and thus often experience many accidents, injuries, and even deaths. Gloves, helmets, and safety shoes are
worn occasionally, and widespread noncompliance with signs regarding safety procedures holds. Simple safety check physically shows up at a
company are either sporadically or taking place only on the surface (Dyreborg et al., 2022). More so, construction companies in South-South Nigeria,
especially SMEs, take measures such as cost constraints over the protection of workers. Because of this apparent lack of safety consciousness combined
with the laxity of regulatory authorities in placing and enforcing safety standards, many working places in these construction projects are fraught with a
very high possibility of accidents and unsafe working conditions for both labour and contract workers.

Transportation on construction sites in Nigeria is a major concern specifically for persons with disabilities and those with restricted mobility (Duri and
Luke, 2022). Stakeholders have established that most construction sites in Nigeria do not take into consideration the accessibility of structures under
construction as well as do not have ramps, broader paths, and accessible infrastructures in place. It therefore becomes a challenge for such working
disabled persons or visitors with disability to access such sites easily without risking their lives. Furthermore, there is a low understanding and practice
of the Universal Design principles that should be practiced in construction (Kristl, Temeljotov Salaj and Roumboutsos, 2020). Thus, mobility issues
persist both for the workers and the potential users of the constructed structures, indicating the general absence of sufficient attention to inclusiveness in
construction industries all over Nigeria.

2.4 Benefits of Universal Design in Construction

The use of UD in construction is a noble idea because it improves the safety of all workers despite the state of their physical well-being. Including
ergonomic designs, the UD helps to design working spaces that correspond to the range of movements that the human body is capable of, and when the
working conditions and tools are not properly designed the person is likely to get an injury due to using his body in awkward positions (Crawford et al.,
2020). A primary principle of UD, clear pathways, enhance mobility around the sites, and reduce incidences of accidents resulting from obstructed
areas or poor sight. For instance, smooth, properly painted walkways with adequate barriers minimize the risk of developing tripping dangers in ways
that will enhance mobility for the workers as well as guests (Sochor, 2021). Also, UD reflects essential aspects of design related to understanding or not
drastically changing components, for instance, easily reachable controls or equipment that would otherwise end up being mishandled or leading to

accidents on construction sites.

In addition, UD is very central in enhancing Diversity and Integration for a diverse workforce by including persons with disability. In this way, UD
helps more construction workers, including those with physical or cognitive impairments, to be able to get on-site and be a part of the construction
work (Umeokafor and Okoro, 2020). Installations like ramps, broader doors, and movable workstations allow the physically limited mobility worker to
execute the tasks most efficiently and safely. For clients with hearing or sight issues, UD principles may span features of tactile signals or audible items
that provide notice of the area. Finally, UD contributes to creating work conditions and a poly-functional environment for each worker; it also helps
increase safety at the workplace as well as increase organizational effectiveness (Tamers et al., 2020).
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2.5 Gaps in the Literature

Literature gaps indicate that there is a dearth of research in Nigeria and specifically little research on the application of UD principles to improve
construction site safety and access. Previous research reveals that UD is useful in enhancing safety and promoting accessibility for everyone, however,
research on its implementation in Nigeria's construction industry, South-South Nigeria inclusive is very rare (Cumming and Rose, 2022). This gap
means that regarding local contextual features which include regulatory environment, culture, and availability of resources, there is still very little
known about how they influence UD implementation. Moreover, the relationship between UD and safety risks particularly in Nigerian construction
sites encompassing high accident frequency, and insufficient assistance to disabled workers, has remained understudied, so more contextual

investigations are required.

3.0 Methodology
3.1 Research Design

This study adopts a secondary design with an emphasis on an exhaustive evaluation of case studies undertaken in South-South Nigeria (Kumara, 2022).
This approach entails reviewing research papers that adopt a qualitative approach to examine related topics on safety, accessibility, and construction
management. Through these case studies, the research intends to apply methodologies, findings, and context relevant to the region especially in the
construction industry (Lima et al., 2021). These secondary studies contain important information specifying the ways UD principles have or can be
employed to improve safety and access on construction sites, as well as comparative evaluations, and research limitations, particularly in South-South
Nigeria. This method enables researchers to adopt primary accounts where the practices are situated and use secondary sources for richness and detail.

3.2 Research Method

This study utilizes a qualitative research method with the systematic literature review (SLR) framework utilizing the funnel approach identified in the
research questions to assess how Universal Design (UD) can be used to improve safety and accessibility in construction sites in South-South Nigeria
(Busetto, Wick and Gumbinger, 2020). SLR shows that to conduct a thorough review, both inclusion and exclusion criteria should be well defined, as
well as the process of selection of the studies to be included and the process of the critical analysis of the findings (Sauer and Seuring, 2023). This
method offers a strong background to the current status of UD implementation in construction, safety, and accessibility contexts. The funnel approach,
starting from the identification of UD practices in other countries and refining the results down to the Nigerian and construction sites in the South-South
region, enables the identification of key drivers and barriers to implementation (Shafiee et al., 2020). From this convergence, the study reveals gaps in

practice and knowledge to foster a discussion on enhancing site safety and accessibility through UD principles.
3.3 Study Area

South-South Nigeria, which comprises Akwa Ibom, Rivers, Cross River, Bayelsa, Delta, and Edo states, is a prolific area in the exploration of oil and
gas resources which has occasioned massive demand for infrastructural construction (Ighedosa, 2019). However, the integration of such Universal
Design (UD) principles in the construction industry of this region is still very low. Unfortunately, the majority of construction work still has weak
properties related to design and architecture, exceptional importance is not paid to barriers for the disabled and disabled population. Although Nigeria is
gradually blurring the rural/urban divide and stepping up its speed in industrializing the country, the incorporation of UD to improve safety and
accessibility in construction sites has not been a priority which is an indication of other infrastructural impediments in Nigeria's construction industry
(Young, Wagenfeld and Rocker, 2019). This thus requires the enhancement of awareness and implementation of UD principles to enhance and create

safer physical spaces for both public and private construction.
3.4 Data Collection Methods

The data for this research will be collected from secondary sources to establish the background on the implementation of UD in the construction
industry of South-South Nigeria (Ruggiano and Perry, 2019; Li, Higgins and Deeks, 2019). Secondary data will be collected from peer-reviewed
journals, industry articles, and other literature sources concerning construction safety, accessibility codes, and UD principles. These sources will
provide information on current policy, legislation, standards, and other relevant guidelines (Da Costa et al., 2020). Overall, this review will assist in
determining whether and in which manner UD principles are incorporated into site management practices in the region.

3.5 Inclusion and Exclusion Criteria

The inclusion criteria for this on the experience of UD in improving safety, and access on construction sites in South-South Nigeria Construction is
proposing to gather only the secondary sources of data from the published scholarly articles, grey literature, government documents, and case studies
that address the construction site safety, accessibility and UD in Nigeria and other developing countries (Yasin et al., 2020). Firstly, only studies
published in the last 7 years (2018 — 2024) will be considered to ensure that the evidence gathered reflects the current practice settings. It will include
keywords and phrases such as “Universal Design in Construction,” “Safety and Accessibility on Construction Sites,” “Construction Industry in
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South of South Nigeria,” and “Inclusive Design Practices for Site Safety”, from JSTOR and Google Scholar databases (Gusenbauer and Haddaway,
2020). Excluded from this study will be information that lacks construction practices in other geographical locations that may not be relevant to
Nigeria, information that is outdated, and information from non-peer-reviewed sources. Furthermore, the studies, that do not consider safety and
accessibility issues of construction or did not connect with Universal Design principles, will be ignored.

Table 3.1: The Data Search Process

Further Refined Adopted

Keywords First Search Refined Search Search Themes
Universal Design in Construction 18,400 2,875 213 6
Safety and Accessibility on Construction Sites 17,700 2,189 191 6
Construction Industry in South-South Nigeria 19,278 1,070 76 4
Inclusive Design Practices for Site Safety 16,300 1,010 87 8

3.6 Data Analysis

Data analysis for this study will use thematic analysis to analyze the data collected systematically and analyze the data collected to thoroughly
understand the issues to do with safety and accessibility and the extent to which UD principles are being considered in construction sites in South-South
Nigeria (Braun and Clarke, 2019; Castleberry and Nolen, 2018). This process will include a thematic analysis of data collected from previous studies,
particularly those that adopted interviews with selected clients, observations made during the assessment of the selected sites, and site reviews in their
studies, which will help in identifying safety trends, accessibility constraints, and levels of UD deployment. The identified themes will then be matched
against the identified principles of UD encompassing equitable use, flexibility, and simplification of construction to assess current construction
practice’s conformity to these global standards (Munaro and Tavares, 2023). This comparison will help further evaluate how UD has facilitated the

improvement of safety and accessibility and show also how the construction sites in the region differ from ideal ones.

4.0 Analysis of Findings
4.1 Findings from Adopted Studies

The concept of UD in the construction industry and more specifically its application to safety and access has received increasing focus in recent
literature. In their recent paper, Watchorn et al. (2021) emphasized that occupation should be recognized as a central consideration in the future
development of UD in the built environment. Together, in their integrated literature review, they find that the implementation of UD goes beyond the
creation of ornamented object features; it requires reconsidering the objects’ useful elements inclusive to the user groups with disabilities. This concept
is also supported by Young et al (2019) on the aspect of occupational therapy and interprofessional design teams for a combined approach to the
implementation of UD principles into the built environment for a better safer and more effective environment.

Another factor that is worth mentioning is the legislative one regarding UD application within the construction industry. Sholanke et al. (2019) examine
the extent to which building development regulatory legislation meets the needs of Ogun State, Nigeria, and states that, for construction industry
stakeholders to achieve UD standards, appropriate policies are crucial. Alkali and colleagues (2024) propose that public infrastructure projects,
including the proposed North East Development Commission’s headquarters in Maiduguri, Borno State, must incorporate inclusive design principles.
This paper suggests that for regulatory instruments to promote UD practices and outcomes such as safety for all users, there is a need for strong and

vigorous enforcement.

Specifically, in terms of concerns for certain safety practices that are implemented and perceived in construction sites, Yap and Lee (2020) analyze
motorist and pedestrian risk factors influencing safety outcomes. In their systematic review, they note that while PPE and hazard perception training are
standard, there remains a major implementation shortfall in complete safety plans that factor in the variance in workers’ circumstances. This concern is
also supported by Nnaji et al. (2020) who called for the use of technology to enhance safety in construction work zones. Using the Principles of UD,
their systematic review points out that the implementation of technological solutions can greatly improve safety experiences which in turn would
benefit vulnerable groups, in like manner.

Furthermore, the significance of access in architecture and infrastructure is acknowledged in different research, such as Carlsson et al. (2022) and
Mohapatra et al. (2024). These reviews highlight that while it is understood that there is a requirement to design and provide public-use buildings for
physically handicapped people then various construction projects do not include basic components of architecture which help to allow barrier-free
access to disabled people. This effectively restricts the possible range of candidates for employment as well as poses potential unsafe conditions
because proper access measures that should have been put in place will lack compliance and will contribute to accidents and even injuries. In line with
this, Ibrahim et al. (2022) pointed out that for the gaps in safety and accessibility to be closed, and construction engineering and management research
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community to advocate for an inclusive and barrier-free construction domain that supports UD principles, the concepts of Design for Safety (DfS) have
to be adopted fully.

4.2 Analysis of Findings

As a result of the multifaceted nature of architecture and construction, the concept of UD has gradually gained popularity for the improvement of the
spaces for vulnerable populations. Studies have identified a research gap in UD about occupation as the key to the consideration of socially constructed
aspects in built environments. This suggests that occupational therapy professionals should engage in the process of design with design professionals to
generate spaces that are safe but also functionally and occupationally appropriate for their intended users. It suggests that somehow such collaboration
could enhance the design gains for all occupants, and as such, designing should accommodate a variety of needs.

Another source, also consistent with the need for designing with interprofessional teams, is the scoping review by Young et al. (2019). The review
explains, for example, that the relationships between architects and occupational therapists come together to create built environments that are safer for
users and especially members of vulnerable and disadvantaged organizations. This form of integration is greatly important in the context of Nigeria
because the construction methodology that is mainly used in the country does not acknowledge the integration of people with disabilities. These studies
imply that concepts and ideas from various professions can be used to enhance the formulation of effective safety policies and features that satisfy the
needs of consumers in construction projects, hence, enhancing a positive construction consumer experience.

However, the above literature review shows there is still more to be done in the actualization of UD principles across Nigeria. Sholanke et al. (2019)
have done the same for Ogun State regulatory instruments for UD practices and have found that there is an existing problem with the Nigerian
construction regulation that rarely ensures UD. Such a deficiency in regulation means that adequate security isn’t guaranteed, and that accessibility is
often poor on construction sites, as the authors pointed out by Nweke and Nouban (2020) for improving health and safety regulation and training in the
construction industry. This is so because there is little knowledge or training on UD among construction professionals, as noted in various works, such
as Ayegba et al. (2022), noting a lack of understanding of the concept of inclusive design or UD, in particular, to do with enhancing safety and
accessibility.

In addition, the thematic review conducted by Samsudin et al. (2022) on the PtD concept also highlights the need to integrate safety concerns right from
the design stage of construction projects. Such a proactive approach is compliant with UD principles and can help prevent risks that emerge because of
a lack of proper safety measures. The case study highlighted by Famakin et al (2022) in the management of facilities for the elderly and Persons with
Disabilities informed the paper’s rationale that inclusive architecture should remain an irreducible feature in construction projects. Given the fact that
Nigeria is still struggling with infrastructural development, the inclusion of the UD and PtD principles into building practices could have the added
advantage of improving means of access/safety as well as creating a culture that supports the needs of everyone in the built environment.

4.3 Discussion

This research was conducted to provide empirical evidence of the effectiveness of UD in enhancing safety and access to construction sites in South-
South Nigeria where typical construction projects do not account for the learning impaired or disabled persons among other groups exclusion. Some of
the studies presented underline the necessity of applying UD principles to the built environment and improving safety and accessibility. For example,
Watchorn et al. (2021) point out that occupation must be prioritized in UD discussions and the process must be made more oriented to users’
experiences. In a similar vein, Young and colleagues (2019) explain how interprofessional design teams can improve the efficiency of UD in meeting
OT solutions, stating that cooperative efforts from different actors in the building process make a UD approach valuable. Following the above
principles, this research seeks to contribute to existing research and practice in the construction sector where risk management predominantly considers
employable workers leaving workers with disability more vulnerable and prone to accidents.

Assessing the current issues of on-site safety and access is imperative for the construction industry in South-South Nigeria because the literature shows
many weaknesses in the current laws and practices. In a similar study on building development legislation in Ogun State, Sholanke et al. (2019) point to
the problem of an absence or ineffective regulation that can support UD in Nigeria. This research shall evaluate these challenges to the overall objective
of the research, which is to determine how Universal Design can reduce the risk and enhance the safety of the workers. For example, Feleke and Feleke
(2024) observe that UD has the potential to make the workplace safer and secure by promoting inclusive design principles on large construction
projects. Furthermore, Famakin et al. (2022) have pointed out that the presence of guidelines specifically for elderly workers can help gain an
understanding of how the living environment and safety for various worker categories can be improved; they stressed that accessibility issues are a
factor that defines general safety performance.

To provide some indications for future practice concerning the direction of application of UD principles while working within the construction
employment context, this study will refer to such findings that describe successful cases and the outcomes linked with them. For example, Carlsson et
al. (2022) did a scoping review comparing accessibility to public buildings and established the starting point for exploring how similar approaches can
be used for construction site safety and accessibility. In addition, Nnaji et al. (2020) and Mohapatra et al. (2024) established the positive side of
technology on the enhancement of safety measures something that can go hand in hand with UD principles to come up with coordinated measures
towards construction sites. In doing so, this study seeks to provide a set of guidelines for designers and policymakers to consider in the attainment of
UD for the construction industry to promote the safety and accessibility of workplaces for disabled employees.
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4.4 Comparative Analysis

The review of scientific papers that introduced or did not introduce the principles of UD, showed that there are considerable distinctions when it comes
to changes in the safety and accessibility of construction sites. Watchorn et al., 2021 and Young et al., 2019 shed considerable light on the advantages
of UD in designing solutions that promote the physical accessibility of products for all users, not least disabled ones. The results of these works stress
the involvement of occupational therapists and other professionals as members of the interprofessional team when implementing UD to improve safety
and access in built environments. However, recent studies by Sholanke et al. (2019) and Ibrahim et al. (2022) show that there is a lack of proper UD
implementation in many construction projects in Nigeria, mainly because of inadequate commitment to the legislation and regulation and lack of
understanding of the potential advantages in the long term. This gap often causes exclusionary designs that diminish the considerations of physically
impaired people or anyone who needs ergonomic designs to reduce safety hazards and access barriers.

It is possible to identify the effect of UD principles on safety incidents and accessibility barriers in projects that incorporate UD principles into the
design process. Hassan and Alves (2021) and Carlsson et al. (2022) find that UD greatly benefits safety by making site navigation easier, addressing
risky design features, and whether routes are well-lit and unobstructed. On the other hand, the sites that do not incorporate the concepts of UD, tend to
have higher incidence levels and barriers to accessibility, as presented by Mohapatra et al., (2024), where people with mobility impairments experience
challenges in accessing public spaces because of the architectural barriers. Comparing construction sites that use UD and those that do not, the
information obtained from sites using UD is significantly lower in accident rates as well as higher satisfaction ratings among the workers and visitors
embracing the UD environment further emphasizing the significant role of UD in enhancing safety and accessibility on construction sites.

4.5 Recommendations Based on Findings

According to the conclusions made, enhancing site safety through optimal design cannot be effectively pursued through a functional application of UD
principles exclusively. There is much that construction firms can do to ensure that they incorporate accessibility features including ramps, wide
pathways, and comfortable working/stationary spaces for workers and clients with disability (Eastman, 2018). Safety can also be improved by such
features as signs, slip-resistant features for the blind, and convenient means of escape that everyone can find. Construction sites should be designed to
avoid hazards like projects with sharp corners, slippery foundations, or areas with poor lighting, and thus; UD principles are applied in making such
environments safe and suitable to all (Ndiwa, 2020; Mishra, Shrestha and Aithal, 2022). In addition, involving safety officers, occupational therapists,
and engineers at the early stages of construction work implies safety consciousness and accessibility with the design process that prevents future
accidents among site workers.

In essence, regarding policy prospects, the government and the construction authorities in Nigeria should encourage policies to adopt the UD principle
that will set higher standards for construction projects (Omopariola et al., 2024). This could include reviewing the building code to ensure there is
provision for persons with disability, for instance, having barrier-free buildings, and amidst the construction period, it is necessary to practice periodical
check-ups. Governments should also promote UD practices through awards, subsidies, or tax exemptions, especially for construction firms (Diaz-Lopez
et al., 2021). Furthermore, there should be awareness creation concerning UD so that people understand it is for persons with disabilities and general
site user safety and efficiency. Ongoing training for architects, engineers, and site managers on integrating UD should be encouraged to develop a
sector perspective (Moreno, Olbina and Issa, 2019). When implemented systematically in policies and procedures, Nigeria is positioned for major
improvements in construction safety, accessibility for persons with disabilities, and UD.

5.0 Conclusion
5.1 Summary of Key Findings

The results of the study suggest that UD has the possibility of enhancing significantly safety and access on construction sites in South-South Nigeria.
The essential principles of UD, which include designing for flexibility, accessibility, and ergonomic functionality, can help construction sites address
the variability of workers, including the disabled ones (Narayanan and Terris, 2020). Notable elements on the site may help avoid or minimize incidents
that would lead to injuries and in addition, assist in easy movement of all workforce hence increasing safety. Besides, UD application in construction
also improves site access and means that those individuals who have physical restrictions can work in the outlined manner (Moon, Baker and
Goughnour, 2019). Inadequate lighting, instability of the terrains, and absence of accommodation make certain workplaces dangerous, especially to the
vulnerable personnel UD tips overcome these disadvantages hence lowering dangers connected to the working settings. The result of the study indicates
that the practices of incorporating UD in the construction could enhance worker’s safety and improve accessibility at the workplace, beneficial to both
employers and employees in providing and attaining international safety standards.

5.2 Implications of the Study (Theory and Practice)

The implication of this study is a clear indication of how UD can potentially bring about improvement in safety and construction site environmental
accessibility in construction projects in developing countries such as Nigeria. In this respect, the findings of the study support the argument that it is
important to work towards contextualization of UD in the development context as suggested by Galkiene and Monkeviciene (2021). For example, UD
promotes design for all with accommodation of; flexibility, accommodating users of different disabilities. This translates in developing countries, into
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creating construction environments that are not only framed by international best practices but also shaped by factors including limited resources, poor
legislation, and cultural perceptions of disability. This paper furthers theoretical knowledge about inclusive design’s application to the socio-economic
reality by providing an empirical illustration of how UD can prevent accidents at work, increase worker productivity, and enhance workplace
accessibility for people with disabilities.

In practical terms, the study provides useful recommendations to construction managers and policymakers in Nigeria. Construction managers are urged
to incorporate aspects of UD into the construction design of sites so that features such as ramps, adequate lighting, and ergonomics are incorporated as
regular features in construction projects (Ochieng, Onyango and Wagah, 2021). It not only enhances protection but also provides an opportunity for
workers with such constraints to work as intended. For policymakers, the work recommends increased enhancement of safety standards that adopt
aspects of UD. Furthermore, the Nigerian government can start policies and constructions in those ways through which the working conditions on
construction sites should be improved and the rate of accidents should be reduced so that all workers can have an equal employment environment and
provisions for the most accessible built environment can be provided easily.

5.3 Limitations of the Study

This study has a few limitations that may reduce the generality of the results observed. More seriously, there are some restrictions to the scope, as the
study is carried out only on construction sites located in South-South Nigeria; therefore, it can be restrained by different regulatory factors, cultural
background, or even the level of construction practice in this area compared to other regions (Ranta et al., 2018). Furthermore, limited firsthand data or
very recent data also come from secondary data sources and case studies derived from existing literature. The lack of field investigation and a sample
size that is thought to be smaller may reduce the depth in which comprehension of the practice of UD in various construction situations is attained;
therefore, some of the results may not depict the typical challenge and prospect in the Nigerian construction industry fully (Giner-Sorolla et al., 2024).

5.4 Recommendations for Future Research

Future research should consider the long-term impact that UD has on the productivity of workers, especially in construction sites in South-South
Nigeria. Research could look at the effects of long-term violation with UD principles including ergonomic equipment placements and easy site plan or
the consequences that have enhanced safety, productivity, and the well-being of the workers in the long run. Furthermore, the comparison of experience
with UD practice in other zones, the North-Central or the South-western zone, would help compare and contrast the influence of geographical, cultural,
and regulation aspects on achieving appropriate safety and accessibility. Studying these differences might assist in improving the application of UD
strategies for the whole country by customizing strategies to suit certain regions within the country.
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