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ABSTRACT

Amidst global disruptions in the construction industry, the adoption of innovative tech-
nologies is imperative for enhancing efficiency and productivity. Virtual Reality (VR)
emerges as a crucial tool in transforming Facilities Management (FM) communica-
tion and providing immersive experiences. However, the South African construction
industry faces specific challenges, including the cost of VR equipment, lack of stan-
dardization, specialized skills requirement, and limited awareness among facilities
managers. Addressing these challenges is essential for unlocking VR’s potential in con-
struction FM. This study employs a systematic review methodology to shed light on
these challenges, emphasizing the multifaceted nature of financial barriers, standard-
ization issues, the need for specialized skills, and awareness gaps. Recommendations
encompass cost reduction, standardized applications, training programs, and aware-
ness campaigns. Despite challenges, VR presents opportunities to revolutionize South
African construction FM, with advancing technology and successful implementations
expected to drive accessibility and demand for tailored solutions in the future.
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INTRODUCTION

With global disruptions challenging the construction industry, innovative
technologies offer a lifeline to boost efficiency, productivity, and resilience
(Wyk et al., 2021). This surge in technology adoption is driven by escalat-
ing project complexity, mirroring a similar trend in Facilities Management
(FM) (Easen et al., 2017; Fuchs et al., 2017). Sophisticated computer-
based tools automate tasks, streamline information, and empower informed
decision-making (Abel & Lennerts, 2005). At its core, FM aims to establish
high-performing built environments for successful organizational operations
(Cotts et al., 2010). This is where Virtual Reality(VR) emerges as a game-
changer. Fuelled by recent advancements, interactive VR visualizations are
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transforming FM communication by leveraging shared immersive experi-
ences and interpersonal interaction (Shi et al., 2016). However, South Africa’s
construction industry faces unique challenges in optimizing FM (Ndlovu,
2021). Traditional methods are often slow, resource-intensive, and poten-
tially risky, making VR’s immersive, interactive capabilities even more attrac-
tive for tasks like training, maintenance, and inspection (Asgari & Rahimian,
2017; Sampaio et al., 2009, 2010; Fumarola & Poelman, 2011; Yang &
Ergan, 2014; Maher et al., 2006). Despite its potential, VR adoption in
South Africa faces hurdles like cost barriers, lack of standardized applica-
tions, specialized skills need, and limited awareness among facilities managers
(Portman et al., 2015).

RESEARCH METHODOLOGY

This study delves into the challenges of applying VR for FM within the
South African construction industry. Employing a rigorous systematic review
method, we combed through peer-reviewed research on VR applications in
FM across online databases like Google Scholar, ResearchGate, and Science
Direct. Specific keywords, including “VR for FM,” “VR adoption for FM,”
and “FM for construction,” guided our search, ultimately yielding several
relevant articles. By exhaustively analyzing these publications, we shed light
on the current challenges of VR application for FM.

VIRTUAL REALITY APPLICATIONS FOR FACILITIES MANAGEMENT

FM, as a multidisciplinary field, strives to establish and maintain an effi-
cient built environment crucial for organizational operations, leveraging the
attributes of VR such as realism, interactivity, and visualization capabilities
(Schultheis & Rizzo, 2001; Maher et al., 2006). In the realm of FM, VR appli-
cations provide transformative solutions, spanning asset visualization, space
planning, training, maintenance, remote monitoring, collaboration, and data
visualization, heralding a shift towards informed and sustainable practices
(Carreira et al., 2018; Shamsudin et al., 2018). The integration of VR in
FM communication, marked by its fully computer-generated environment,
enables real-time manipulation, interaction, and navigation, empowering
professionals to experiment with non-existent environments and optimize
various facets of the built environment (Warwick, Gray, & Roberts, 1993;
Sacks et al., 2013). These applications extend to construction safety training
and various FM areas, including space modeling, interior design, light-
ing, HVAC, ergonomics, fire risk assessment, landscaping, site layout, and
construction process planning (Bouchlaghem et al., 1996).

In summary, carefully planned and executed VR applications signifi-
cantly enhance efficiency, collaboration, and decision-making throughout the
construction project lifecycle, necessitating comprehensive integration into
construction and FM processes (Korman & Johnston, 2010). Moreover, VR
proves invaluable for FM and construction workers in familiarizing them-
selves with complex procedures, equipment operation, and safety protocols
before reaching the construction site, offering a versatile tool for training,
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maintenance, and inspection within the FM domain (Kunz et al., 2012). Addi-
tionally, VR aids stakeholders in exploring 3D models of planned facilities,
providing insights into spatial relationships, layouts, and aesthetics, aligning
with the broader goals of FM encompassing planning, design, construction,
operation, and maintenance (Bouchlaghem, 2005; Kunz & Fischer, 2012).

CHALLENGES OF VR APPLICATION FOR FACILITIES MANAGEMENT

Despite promising potential, the widespread adoption of VR technologies in
the construction industry faces obstacles that affect the benefits these tools
offer (Oke et al., 2022). The cost of VR equipment poses a significant chal-
lenge to FM in the construction industry, as outlined by El-Mashaleh (2007)
and Oladapo (2007). Financial constraints, maintenance expenses, and the
need for effective staff training are identified obstacles, emphasizing the mul-
tifaceted nature of the financial barriers hindering widespread VR adoption.
Efforts to address these challenges are crucial for successful integration into
construction FM practices.

The second challenge in the integration of VR applications for FM in the
construction industry is the lack of standardization, as highlighted by Oke
et al. (2018) and Lapierie and Cotep (2008). Oke et al. (2018) emphasized
that major impediments to digital technology usage in FM include the absence
of adequate training, high costs, poor adaptability of standards, and interop-
erability challenges. These challenges contribute to a complex landscape for
the effective implementation of VR in FM. Furthermore, Lapierie and Cotep
(2008) specifically noted that the lack of standards in delivering industry
products acts as a hindrance to the seamless incorporation of digital tech-
nologies in FM activities. Addressing this challenge is crucial to realizing the
full potential of VR applications in construction FM, necessitating efforts
towards standardization and interoperability within the industry.

The need for specialized skills emerges as a pivotal challenge in the appli-
cation of VR for FM in the construction industry, echoing insights from
Badamasi et al. (2022) and Hampson et al. (2014). Issues encompass a lack
of expertise, resistance to cultural change, the cost of VR implementation,
application development complexity, and a broader technological immatu-
rity. Furthermore, the scarcity of skilled VR professionals, as highlighted by
Hampson et al. (2014), exacerbates the complexity of integrating VR into
FM activities, with professionals often opting for opportunities in the enter-
tainment and gaming sectors. Addressing these challenges is imperative to
foster the effective utilization of VR in the construction FM landscape.

The lack of awareness among facilities managers regarding VR is a signifi-
cant impediment to its application in the construction industry, as elucidated
by Badamasi et al. (2022). Challenges encompass a dearth of skills and
expertise, resistance to cultural change, high costs associated with VR imple-
mentation, complexity in application development, and a broader issue of
technology immaturity and inadequate technological awareness. To fully
unlock the potential of VR for FM in construction, there is a critical need to
address these multifaceted challenges, with a particular focus on enhancing
awareness and understanding among facilities managers.
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RECOMMENDATIONS

VR’s ability to create immersive and interactive 3D environments enables FM
to observe and rehearse construction processes, leading to heightened aware-
ness, reduced delays, and improved project outcomes (Nassereddine et al.,
2022). Recognizing the importance of comprehensive training, Essop (2021)
advocates for programs to bridge the skills gap and enhance confidence in
VR usage among construction personnel. Additionally, strategies such as
showcasing successful VR implementations through case studies, proposed
by Nngidi (2023) and Essop (2021), aim to raise awareness and demon-
strate the practical benefits of VR. These recommendations, encompassing
cost reduction, standardized applications, training provision, and awareness
campaigns, collectively position VR as a revolutionary tool for transforming
FM practices in the construction industry.

FUTURE OPPORTUNITIES

Despite these challenges, VR holds immense potential to revolutionize South
African construction FM (Nngidi, 2023). As technology advances and costs
decrease, VR platforms will become more accessible and user-friendly. Addi-
tionally, as successful implementation stories emerge, awareness and demand
will increase, driving further development of tailored VR solutions for the
construction industry (Wong et al., 2018).

CONCLUSION

In conclusion, amid global disruptions in the construction industry, the
adoption of innovative technologies is essential for increased efficiency and
productivity. VR emerges as a pivotal tool, in transforming FM commu-
nication and offering immersive experiences. However, the South African
construction industry faces specific challenges, including the cost of VR
equipment, lack of standardization, specialized skills requirement, and lim-
ited awareness among facilities managers. Addressing these challenges is
crucial for unlocking VR’s potential in construction FM. The systematic
review methodology employed in this study sheds light on these challenges,
emphasizing the multifaceted nature of financial barriers, standardization
issues, the need for specialized skills, and awareness gaps. Recommenda-
tions include cost reduction, standardized applications, training programs,
and awareness campaigns. Despite challenges, VR presents opportunities to
revolutionize South African construction FM, with advancing technology and
successful implementations expected to drive accessibility and demand for
tailored solutions in the future.
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