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The construction industry is witnessing a transformative shift with the advent of 
emerging technologies (ETs), profoundly impacting disability inclusivity.  This 
research assesses the roles technologies have in enhancing inclusivity for individuals 
with disabilities within the industry.  The analysis explores the effects of ETs on 
disability inclusivity in the construction industry.  Based on quantitative research 
method, purposive and convenience sampling techniques 190 valid responses were 
collected, and a one-sample t-test was conducted.  The findings indicated that 
reducing physical strain and fatigue, participating remotely in project management 
and decision-making and reducing the need for manual labour were the most ranked 
roles of ETs on disability inclusivity in the construction industry.  The study offers 
critical insights for policymakers and industry stakeholders to realise the full potential 
of ETs in promoting disability inclusivity. 
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INTRODUCTION 
According to the World Health Organisation (WHO) (2011), about 15% of the 
world’s population lives with some form of disability.  In January 2025, this had 
increased to 16% - approximately 1.3 billion people as reported by WHO.  That is for 
every six people you find in the world; you will find a person who is disabled.  Some 
of the reasons behind the rising number are ageing of the population and the rapid 
spread of non-communicable or chronic diseases as well as the improvement in the 
methodologies used to measure disability (Sable et al., 2019).  The inclusion of this 
population in the social-labour environment has been discussed and encouraged in 
many countries through various laws, for example from quotas set for the employment 
of people with disabilities.  For instance, Article 27 of the UN Convention for the 
Rights of Persons with Disabilities obligates member states to promote employment 
for people with disabilities, often through legislative measures like quotas.  The EU 
Directive 2000/78/EC supports positive actions to prevent disadvantages linked to 
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disability.  China has established a formal quota system over the past three decades, 
though implementation inconsistencies remain (Liao, 2020). 
However, persons with disabilities experience an Internet of Things (IoT) of barriers 
to inclusion which makes them live in deplorable conditions as a result of their 
physio-biological and psychosocial incapacitations of which the construction industry 
is not an exception (Bailey et al., 2022; McKinney and Swartz, 2021).  The 
construction industry has traditionally been characterised by physically demanding 
tasks, hazardous environments, and limited accessibility, making it challenging for 
individuals with disabilities to participate fully in the workforce.  Despite global 
efforts to promote disability inclusivity through policies and regulations, the industry 
continues to face barriers in creating an equitable work environment for persons with 
disabilities.  However, the construction industry worldwide is facing significant 
challenges due to a lack of skilled labour, which impacts productivity and project 
timelines.  This issue is prevalent across various regions, affecting both developed and 
developing countries (Manoharan et al., 2023).  Given these labour shortages, there is 
a growing need to explore alternative workforce solutions, including the inclusion of 
individuals with disabilities, who remain an underutilised segment of the labor market.  
ETs have the potential to bridge this gap by enabling PWDs to perform construction 
tasks in addressing labour shortages and inclusivity concerns.  Workers with 
disabilities typically work in offices rather than construction sites, in most 
construction companies (Guimarães et al., 2018).  The advent of ETs presents new 
opportunities to enhance accessibility, safety, and productivity for individuals with 
disabilities in construction.  The integration of ETs in the workplace has the potential 
to significantly enhance the inclusion of individuals with disabilities (Jetha et al., 
2023).  This involves not only providing assistive technologies but also transforming 
work environments to be more inclusive and accessible.  ETs have been described as 
facilitators for social inclusion because it allows for the delivery of real-time services 
that can enable individuals to learn, work, travel, socialise, shop, and interact with the 
community without being subject to physical barriers (Manzoor and Vimarlund, 
2018). 
While these technologies have been widely recognised for improving efficiency and 
innovation in construction processes, their roles in fostering disability inclusivity 
remain underexplored.  There is limited empirical evidence on how ETs can mitigate 
workplace challenges for persons with disability workers in the construction industry.  
This research aims to identify the roles of emerging technologies on disability 
inclusivity in the construction industry. 

LITERATURE REVIEW 
Disability 
Defining disability is complicated as it is complex, dynamic, multidimensional and 
contested (WHO and World Bank, 2011).  It is an evolving concept that results from 
the interaction between persons with impairments and attitudinal and environmental 
barriers that may hinder their full and effective participation in society on an equal 
basis with others (UNCRPD, 2019).  Disability is a multifaceted and dynamic concept 
that can be understood through various lenses, each contributing to a more holistic 
understanding of its meaning and implications.  From medical, social, 
biopsychosocial, legal, cultural, human rights, economic, identity, functional, and 
critical perspectives, disability can be described as a natural part of human diversity 
that arises from the interaction between an individual’s physical, sensory, cognitive, or 
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mental health impairments and the societal, environmental, and attitudinal barriers that 
restrict their full participation in life (WHO, 2001).  It encompasses both the intrinsic 
limitations of impairment (as highlighted by the medical model (WHO, 1980)) and the 
external obstacles created by inaccessible environments, discriminatory practices, and 
cultural norms (Shakespeare, 2006).  Disability is not merely a personal or medical 
issue, but a social construct shaped by historical, cultural, and political contexts, as 
well as a lived experience that intersects with other aspects of identity such as race, 
gender, class, and sexuality (Goodley, 2011). 
Emerging Technology (ET) 
ETs are those technologies that are in the infancy stages of creation and 
implementation and can transform industries and society.  ETs are typically 
characterised by radical novelty, fast growth, high uncertainty, coherence, and big 
impact (Rotolo et al., 2015).  Unlike established technologies, ETs are in the 
development stages, and their full implications, both positive and negative are not yet 
determined.  According to Halaweh (2013) ETs are characterised by high uncertainty, 
network effects, unseen social and ethical implications, cost, unobvious impacts, 
limited availability, and limited research. 
Role of Emerging Technologies on Disability Inclusivity in the Construction 
Industry 
Technologies are essential for strengthening construction ventures, yet still, the point 
of embracing technology in the construction sector has been low compared to other 
industries (Bashir and Kivrak, 2020).  ETs have to be proven helpful in the 
Construction industry due to their varied benefits to project stakeholders, such as 
enhanced visualisation, better data sharing, reduction in building waste, increased 
productivity, sustainable performance and safety improvement.  (Manzoor et al., 
2021).  ETs can contribute significantly to disability inclusivity in the construction 
industry through enhanced accessibility, safety, and productivity for individuals with 
disabilities.  One of the significant contributions of these technologies is that they 
assist in enhancing physical capabilities and reduce strain.  Exoskeletons and wearable 
technologies, for instance, assist construction workers with mobility disabilities by 
minimising physical exertion and fatigue, enabling their inclusion in physically 
demanding activities (Rahman et al., 2023).  This is particularly helpful in an industry 
where manual labour is common and can serve as a point of exclusion.  The 
integration of assistive and individualised tools facilitated through augmented reality 
(AR) and virtual reality (VR), has also assisted in introducing greater inclusivity.  
These technologies allow individuals with disabilities to interact with virtual 
construction environments, improving their ability to understand designs and perform 
tasks efficiently (Almeida et al., 2021).  The Walkin VR application, for example, 
provides virtual movement and rotation functions for individuals with mobility 
impairments, enabling their ability to engage with construction processes (Lagos 
Rodríguez et al., 2022). 
Besides, ETs have improved communication and coordination in construction 
projects.  AI-driven communication systems and AR support collaboration by 
providing real-time visual presentations and interactive systems that help workers with 
disabilities communicate effectively with other workers (Almeida et al., 2021).  This 
ensures that persons living with disabilities are effectively integrated into construction 
teams rather than being marginalised by communication barriers.  With technologies 
like IoT and AI, individuals with disabilities can participate in project management 
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and supervision without being physically present at the site (Louis and Dunston, 
2018).  Using AI-powered project monitoring and cloud-hosted collaboration tools, 
disabled construction professionals can effectively contribute to decision-making, 
overcoming physical accessibility limitations (Almufareh et al., 2024).  These among 
other effects are summarised in Table 1. 
Table 1: Role of emerging technologies on disability inclusivity in the construction industry 

 
METHOD 
This study adopted a quantitative research method to assess the role of emerging 
technologies on disability inclusivity in the construction industry.  Quantitative 
research allows for systematic investigation of relationships between variables, 
ensuring objectivity and replicability (Creswell, 2017).  Contextually, this study 
primarily focused on physical and sensory disabilities, as these are most relevant to 
participation and safety in a construction environment (Owusu et al., 2024). 
Primary data was collected using a closed-ended questionnaire, which was divided 
into two sections that are demographic information of respondents and the roles of 
ETs on disability inclusivity.  The questionnaire utilised a 5-point Likert scale (1 = 
Strongly Disagree to 5 = Strongly Agree) to measure respondents' perceptions and 
experiences.  Purposive and convenience sampling techniques were used ensure that 
individuals with relevant experience in construction technology and disability 
inclusion participated in the study.  Although the study did not explicitly target 
individuals with disabilities, the insights reflect the perspectives of those involved in 
implementing or observing inclusive practices.  The combination of purposive and 
convenience methods ensured that the study focused on informed respondents while 
maintaining a practical approach to data collection.  Prior to the administration of the 
questionnaire, content validity was done, by incorporating expert opinions from 
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researchers and professionals in the construction and academia through a pilot survey 
involving 15 respondents, whose feedback helped refine the questionnaire for clarity 
and effectiveness.  Ethical approval for the study was sought to ensure adherence to 
research ethics.  The study complied with ethical guidelines for research involving 
human subjects, ensuring voluntary participation and data protection.  Following this, 
a total of 215 questionnaires were distributed to professionals in Ghanaian 
construction industry.  Out of these, 190 completed responses were retrieved, yielding 
an 88.4% response rate, which is considered adequate.  The Statistical Package for the 
Social Sciences (SPSS) software version 23.0 was used for data processing and 
analysis.  Descriptive statistics were employed to summarise the demographic profile 
of respondents.  One-sample t-test was conducted to determine the significance of the 
mean scores relative to a test value of 3.5 (Mireku et al., 2025), providing insights into 
the perceived importance of the variables.  A one-sample t-test was appropriate to 
determine whether the sample means for each variable differed significantly from the 
neutral test value of 3.5, which served as the benchmark for evaluating perceived 
effectiveness of the roles. 

DATA ANALYSIS 
Prior to the main analysis, to ensure reliability of the data set, the Cronbach’s Alpha 
test was conducted, which yielded a value 0.959 which is above 0.7 as generally 
considered acceptable for reliability (Tavakol and Dennick, 2011). 
The respondents represented various professions within the construction industry.  
Quantity surveyors comprised the largest group, accounting for 27.4% (52 
respondents), followed by construction managers at 26.3% (50 respondents).  Project 
managers represented 15.8% (30 respondents), while architects accounted for 13.7% 
(26 respondents).  Civil engineers made up 10.5% (20 respondents), and geomatic 
engineers represented 6.3% (12 respondents).  The educational background of 
respondents indicates a high level of academic qualification, which contributes to 
informed perspectives on the research topic.  Most respondents held a first degree 
(49.5%, 94 respondents), followed by those with a master’s degree (38.9%, 74 
respondents).  A smaller proportion had a PhD (4.2%, 8 respondents), while 7.4% (14 
respondents) possessed a diploma or technician qualification.  These figures highlight 
that most participants had advanced academic qualifications, ensuring their ability to 
comprehend and provide insightful responses to the questionnaire.  The study also 
captured the work experience of respondents, as this factor influences their familiarity 
with ETs and their application in construction.  The largest group had up to 5 years of 
experience (37.9%, 72 respondents), followed by those with 6 to 10 years (27.9%, 53 
respondents).  Additionally, 25.8% (49 respondents) had 11 to 15 years of experience, 
while 8.4% (16 respondents) had been in the industry for more than 16 years.  These 
statistics indicate that the sample included both early-career professionals and 
seasoned experts, ensuring a balanced range of perspectives in evaluating the effects 
of ETs on disability inclusivity. 
To examine the statistical significance of these effects, a one-sample t-test was 
conducted, comparing the mean difference for each variable against a test value of 3.5 
(neutral midpoint).  Using a 95% confidence level, Table 2 presents the results, 
showing that all effects were statistically significant (p < 0.05), indicating a strong 
positive impact of ETs on disability inclusivity.  The mean score ranking method was 
used to assess the perceived role of ETs on disability inclusivity in the construction 
industry.  Table 2 presents the 14 response variables, ranked from highest to lowest 
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based on their mean scores.  All the variables were above the tested mean of 3.5 and 
all were also significant. 

DISCUSSION 
With a mean score of 4.22, the highest-ranked benefit of ETs is their ability to reduce 
physical strain and fatigue for workers with disabilities.  Automation and robotics, for 
instance, perform physically demanding tasks, reducing the need for manual labor.  
Exoskeletons and wearable technology provide physical support, enhancing workers' 
strength and endurance.  This technological assistance allows workers with disabilities 
to perform tasks that would otherwise be physically challenging.  This agrees with 
Rahman et al. (2023) when they highlighted that exoskeletons and robotics 
significantly reduce physical strain and injury risks, thereby promoting a more 
inclusive workplace for individuals with physical limitations. 
Table 2: Mean Score and One-sample t-test of Identified Effects 

 
VR and AR tools provide immersive experiences that allow workers to visualise and 
interact with construction sites remotely.  These technologies ensure that individuals 
with mobility challenges can actively participate in project reviews, site inspections, 
and decision-making processes.  According to Almufareh et al. (2024), and Shaw and 
Vinsen (2023), the use of VR/AR in construction enhances remote collaboration and 
allows for greater inclusivity in project management.  The adoption of automation and 
advanced machinery significantly reduces the need for human intervention in 
repetitive and physically demanding tasks.  This shift increases efficiency and creates 
a safer and more inclusive work environment for individuals with disabilities.  This 
agrees with Almufareh et al. (2024) and Rahman et al. (2023), who highlight that 
automated material handling and robotic assistance minimise the reliance on manual 
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labor, thereby enhancing accessibility for disabled workers in construction.  
Technologies such as drones, IoT sensors, and AI-driven monitoring platforms allow 
for real-time oversight of construction sites.  According to Halder et al. (2023), remote 
monitoring enables individuals with mobility impairments to participate actively in 
site management and supervision, eliminating the need for physical presence.  
According to the respondents, digital collaboration tools, such as Building Information 
Modeling (BIM) and project management software, enable seamless communication 
and coordination among team members.  This inclusivity ensures that workers with 
disabilities can actively participate in team activities and contribute effectively to the 
project.  According to Oke et al. (2021), the use of digital tools in construction 
enhances team collaboration and streamlines workflow processes, making the industry 
more inclusive for individuals with disabilities. 
The ability of ETs to deliver real-time alerts for emergencies was ranked fifth.  IoT-
connected wearable devices can detect hazards such as gas leaks, structural failures, or 
fires and instantly notify workers.  Cheung et al. (2018) emphasize that these alert 
systems improve safety measures for all employees, particularly those with auditory or 
visual impairments.  Technologies like exoskeletons, robots, and AI-powered mobility 
aids enable individuals with physical disabilities to navigate construction sites more 
independently.  Almufareh et al. (2024) highlight that these advancements not only 
enhance the independence of disabled workers but also integrate them into the 
workforce, promoting a more inclusive and diverse work environment.  AR and AI-
driven communication tools improve workplace interactions by providing real-time 
visual aids, speech recognition, and adaptive interfaces.  Almeida et al. (2021) 
confirm that these technologies help individuals with disabilities, particularly those 
with speech or hearing impairments, to communicate effectively with colleagues.  VR 
and simulation-based training provide immersive learning experiences, allowing 
individuals with disabilities to acquire construction-related skills in a controlled and 
risk-free environment.  In agreement with existing studies, Zhou et al. (2017) 
highlight that VR enhances site inspections by improving the interpretation of results 
and increasing accessibility to critical areas. 
In the views of the respondents, ETs can enhance safety for people living with 
disability in the construction industry.  Wearable devices, such as smart helmets and 
vests, provide real-time monitoring of workers’ vital signs and environmental 
conditions, ensuring a safer workplace.  Studies confirm that wearable technology 
significantly improves safety measures in high-risk environments, particularly for 
workers with disabilities (Dobrucali et al., 2024; Rahman et al., 2023). 

CONCLUSIONS 
The findings indicate that ETs play a significant role in promoting disability 
inclusivity in the construction industry.  From enhancing teamwork and reducing 
physical strain to enabling remote participation and improving safety, these 
technologies help integrate individuals with disabilities into the workforce.  The 
statistical significance of all effects supports the need for construction firms to 
prioritise technological adoption to create a more inclusive industry.  Future research 
could explore implementation challenges and strategies to optimise the use of ETs for 
disability inclusivity. 
This study has some limitations that should be acknowledged.  First, the research 
relied on self-reported data, which may introduce response bias.  Second, the study 
focused on a specific geographic region herein Ghana, limiting the generalisability of 



Kissi, Aigbavboa and Mireku 

 304 

findings to other construction industries worldwide.  To enhance disability inclusivity 
in construction, it is recommended that industry stakeholders invest in advanced 
technological solutions, including AI-driven safety systems, AR/VR-based training, 
and wearable assistive devices.  Policymakers should develop regulations that 
promote the adoption of these technologies while ensuring accessibility and 
affordability.  The study adopted a univariate analysis due to the specific objective of 
assessing the role of technologies relative to a baseline.  Future research may employ 
multivariate techniques to explore inter-variable relationships and causality. 
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