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Abstract This study evaluates circulation standards in
three high-traffic commercial complexes (Adewale Cole,
Asset Corp, and Glass House) within Lagos' Computer
Village, Nigeria's largest technology market. Employing
structured field observation, direct measurements, and
systematic photographic documentation, the research
analyzes exterior elements (car parks, footpaths, ramps,
steps, entrances) and interior components (doors, foyers,
vertical circulation) against established accessibility
benchmarks. Findings reveal critical deficiencies in
disability access provisions, pedestrian safety measures,
and wayfinding systems, with only entrance doors
consistently  meeting  dimensional  requirements.
Non-compliant ramps, inadequate footpath protection, and
missing alternative vertical circulation options emerge as
systemic issues. The results demonstrate significant
practical implications for Nigerian urban development,
advocating for strengthened building code enforcement,
prioritized retrofit interventions, and revised design
guidelines for new commercial constructions. By
systematically documenting circulation challenges in this
high-density environment, the study contributes empirical
evidence to architectural scholarship, particularly
regarding the operational impacts of accessibility gaps in
developing economies. It establishes that current
deficiencies disproportionately affect vulnerable users
while reducing commercial efficiency, underscoring the
urgency of integrating universal design principles with

adaptive policy frameworks. Recommendations propose
mandatory accessibility audits, regulatory reforms aligning
with international standards, and stakeholder education
programs. This work provides a transferable methodology
for assessing circulation systems in similar urban markets,
offering actionable insights for policymakers, architects,
and planners working to enhance safety and inclusivity in
rapidly growing commercial hubs. The findings emphasize
that improved circulation infrastructure serves both social
equity goals and economic optimization in dense urban
contexts, advocating for design solutions that balance
commercial demands with humane spatial experiences.

Keywords Circulation Standards, Commercial
Complexes, Accessibility, Universal Design, Computer
Village

1. Introduction

Circulation, defined as the organized movement of
people through and within built environments, is a
fundamental element of architectural design that not only
connects spaces but also shapes user experiences and
safety [1]. In commercial complexes, particularly those
experiencing high volumes of both pedestrian and
vehicular traffic, a well-conceived circulation system is
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indispensable. It underpins the functional and aesthetic
performance of buildings, ensuring that flows are efficient,
accessible, and safe. This is especially crucial in
environments like Computer Village, recognized as
Nigeria’s largest technology market, where high-density
informal economic activities converge with formal
commercial operations. Research in mixed-use buildings
has demonstrated that deficiencies in circulation design can
lead to congestion, reduced commercial efficiency, and
increased safety hazards [2,3].

The importance of adhering to established circulation
standards is underscored by a multitude of studies that trace
the origins of such standards to a broad spectrum of
academic work and practical evaluations. For instance,
Wong Yuh Yao [1] emphasized that circulation routes
serve as the “invisible threads” that link different
functional areas, significantly influencing wayfinding and
spatial perception. Similarly, Yang, Dane, and Arentze [4]
illustrated that the physical environment and affective
experiences jointly determine pedestrian behavior, thereby
affecting how users interact with circulation spaces. These
insights are further supported by post-occupancy
evaluation studies which reveal that the failure to meet
circulation benchmarks not only compromises user
comfort and accessibility but also escalates operational
challenges in high-traffic commercial complexes [5].

Despite the recognized importance of circulation design,
there remains a significant research gap regarding the
systematic evaluation of pedestrian circulation standards in
Nigeria's commercial complexes. While international
studies have extensively documented circulation
challenges in developed countries, limited empirical
research exists on the specific circulation deficiencies in
Nigeria's high-density commercial environments. This gap
is particularly pronounced in understanding how informal
economic activities interact with formal circulation design
requirements, especially in markets like Computer Village
where traditional planning approaches encounter adaptive,
improvisational business practices. Furthermore, there is
insufficient documentation of the extent to which existing
commercial complexes comply with established
accessibility standards, creating a knowledge void that
limits evidence-based policy development and design
guidance.

Within the context of Computer Village, several specific
circulation issues become evident. The absence of
adequate and clearly defined pedestrian pathways often
results in bottlenecks and hazardous conditions,
particularly during peak business hours. Inadequate
signage, insufficient width of corridors, and poorly planned
entry and exit points can all contribute to reduced safety
and efficiency, issues that have been similarly identified in
other densely populated urban commercial centers [6].
Furthermore, there is a discernible gap between the
circulation standards recommended by building codes and
their actual implementation on the ground. This
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discrepancy is partly due to the evolving nature of urban
development and the challenges inherent in retrofitting
older complexes to meet modern standards [1,7].

A review of the literature reveals that poor circulation
design is often linked to adverse consequences such as
safety hazards, commercial inefficiencies, and barriers to
accessibility, especially for users with disabilities. For
example, the work of Fhadilla and Firmandhani [3] on mall
circulation patterns demonstrates that linear circulation
configurations with semi-open spaces tend to enhance
wayfinding and user satisfaction, whereas convoluted or
inadequately designed paths can lead to confusion and
discomfort. These findings are consistent with evaluations
in other settings, including healthcare facilities, where
Akubue [8] found that efficient circulation design plays a
critical role in enhancing service delivery and ensuring that
wayfinding processes are intuitive and unobstructed.

The primary aim of the present study is to evaluate
circulation standards in selected high-traffic commercial
complexes, using Computer Village as a case study. In
doing so, the research adopts a dual focus: it assesses both
exterior and interior circulation elements against
established benchmarks, and it identifies compliance
patterns alongside critical deficiencies. By employing a
qualitative approach—integrating structured observation,
and photographic documentation—this study builds on the
methodologies employed in prior research [2,5]. It further
leverages insights from studies on passive design features
for circulation safety, which advocate for design solutions
that inherently promote user safety and efficient movement
[6].

Moreover, the study is situated within the broader
discourse on inclusive design and urban development. As
argued by de Boer [9], economic growth in emerging
economies must be inclusive and sustainable, a goal that
can only be achieved when urban infrastructure - especially
in high-traffic environments - meets both functional and
accessibility standards. In the case of Computer Village,
where informal sector dynamics intersect with modern
commercial activities, the implications are profound. The
interplay between formal building regulations and the
adaptive, often improvisational, practices of informal
businesses creates a complex environment that challenges
traditional circulation design paradigms [10]. This research,
therefore, not only seeks to diagnose existing circulation
shortcomings but also aims to provide recommendations
that can bridge the gap between prescribed standards and
real-world practices.

The significance of this study is multifaceted. It
contributes to architectural and urban design scholarship
by offering empirical insights into the state of circulation
within one of Nigeria’s busiest commercial hubs. By
identifying specific deficiencies in both exterior and
interior circulation elements, the research informs design
guidelines and policy recommendations that have the
potential to enhance safety, improve accessibility, and
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boost commercial efficiency. In doing so, it underscores
the need for a more integrated, evidence-based approach to
circulation planning - one that acknowledges the complex
socio-economic and behavioral dynamics of high-traffic
urban environments [1,4]. Ultimately, this study serves as a
critical step toward fostering inclusive, safe, and efficient
commercial spaces that can sustain economic growth while
ensuring a high quality of life for all users.

2. Literature Review

The literature on circulation in commercial complexes is
rich and multifaceted, interweaving concepts from
architectural design, urban planning, and inclusive design
to explain how space organization can drive commercial
viability and enhance user experience. At its core,
circulation is understood as the systematic flow of people
through interior and exterior spaces, forming a connective
network that not only facilitates movement but also shapes
the experiential quality of a built environment [11].
Accessibility, a related but distinct concept, refers to the
ease with which different user groups - ranging from
able-bodied individuals to those with disabilities - can
navigate these spaces. Commercial complex design,
therefore, must integrate circulation with accessibility,
ensuring that pathways are not only efficient but also
user-friendly and inclusive. Universal design principles,
which advocate for equitable use, flexibility, and low
physical effort, have emerged as fundamental guidelines in
this context, highlighting the need for environments that
accommodate a diverse user base without requiring
specialized adaptations [12,13].

The relationship between circulation and commercial
viability is underscored by numerous studies that
demonstrate how well-designed circulation systems can
increase customer satisfaction, boost foot traffic, and
ultimately enhance the economic performance of
commercial spaces. For instance, research conducted on
mixed-use buildings in Lagos State revealed that functional
circulation positively influences retail performance by
reducing congestion and improving wayfinding, which in
turn elevates the overall shopping experience [2]. Similarly,
investigations into multi-level commercial spaces in
Shanghai have shown that spatial integration - measured
through axial analysis - correlates strongly with pedestrian
flow patterns, suggesting that a well-connected circulation
system is vital for attracting and retaining users in complex
urban environments [14]. These findings support the
assertion that circulation design is not merely a matter of
aesthetic or functional convenience but is intrinsically
linked to the commercial success of a building.

Theoretical frameworks in the literature draw on a range
of perspectives to explain circulation dynamics. Space
syntax theory, as elaborated by Hillier [11], provides a
quantitative and visual approach to understanding spatial

configuration and its impact on human movement. This
theory posits that the spatial arrangement of elements
within a building influences pedestrian behavior, and has
been applied in diverse settings - from retail malls to public
institutions - to predict movement patterns and optimize
space utilization. Complementing space syntax, theories on
accessibility and inclusive design have broadened the focus
beyond mere physical dimensions to consider cognitive,
sensory, and emotional factors that affect user interactions
with  built environments [15]. These frameworks
underscore the importance of designing circulation paths
that are not only structurally efficient but also socially
inclusive, thereby bridging the gap between technical
performance and user satisfaction.

Standards for circulation design have evolved in tandem
with these theoretical advances. Internationally, guidelines
such as the Americans with Disabilities Act (ADA) and
various 1SO standards provide a benchmark for
accessibility and circulation efficiency. In Nigeria, the
Nigerian National Building Code and Lagos State building
regulations serve a similar role, although studies have
indicated that there is often a significant gap between these
established standards and their implementation on the
ground [16]. Industry best practices further complement
these codes by offering design strategies that have been
proven effective in high-traffic commercial environments,
such as the incorporation of clear signage, optimized
corridor widths, and strategically placed vertical
circulation elements. Reports from the National Renewable
Energy Laboratory [17] also emphasize that efficient
circulation design can contribute to both energy
performance and user comfort in new commercial
buildings.

Global studies on commercial complex circulation have
provided valuable insights that are particularly relevant to
developing countries. Research conducted in diverse
settings - from pedestrianized areas in Istanbul [18] to retail
environments in Turkey [19] - demonstrates that
circulation patterns are a key determinant of how users
experience space. However, studies focusing specifically
on Nigerian commercial spaces reveal unique challenges.
In contexts like Computer Village, rapid informal growth
and unregulated modifications have resulted in circulation
deficiencies that hinder commercial viability and
compromise safety [20]. These gaps in research highlight
the need for further empirical studies that not only assess
the compliance of existing circulation systems with
national standards but also explore innovative
interventions tailored to the local urban fabric.

The context of Computer Village in Lagos State
provides a compelling case study for understanding the
interplay between circulation, commercial activity, and
urban planning. Historically, Computer Village evolved
from a modest residential area into a sprawling commercial
hub that now serves as Nigeria’s largest technology market
[20]. Its architectural characteristics - marked by
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multi-level structures, dense street networks, and informal
modifications - pose significant challenges to conventional
circulation planning. Previous interventions have often
focused on addressing congestion and improving
accessibility at key nodes, yet persistent issues such as
traffic bottlenecks, inadequate pedestrian pathways, and
poor signage continue to impede the overall functionality
of the complex [21,22]. These challenges underscore the
critical importance of integrating universal design
principles and rigorous enforcement of building codes to
create an environment that not only meets technical
standards but also enhances the user experience and
commercial viability.

2.1. Theoretical Framework

This study is grounded in three complementary
theoretical frameworks that inform the analysis of
pedestrian circulation in commercial complexes.

2.1.1. Space Syntax Theory

Space Syntax Theory provides the primary theoretical
foundation, offering quantitative methods for analyzing
spatial configuration and its impact on human movement
patterns. Developed by Hillier [11], this theory posits that
spatial arrangement directly influences pedestrian behavior
and can predict movement flows. In commercial contexts,
space syntax analysis helps identify how architectural
configurations either facilitate or impede natural
movement patterns, making it particularly relevant for
evaluating  circulation efficiency in  high-traffic
environments.

2.1.2. Universal Design Theory

Universal Design Theory serves as the accessibility
framework, emphasizing the creation of environments
usable by all people regardless of age, ability, or status.
The seven principles of universal design - equitable use,
flexibility, simple and intuitive wuse, perceptible
information, tolerance for error, low physical effort, and
size for approach and use - provide evaluation criteria for
assessing circulation accessibility [12,13]. This framework
is essential for evaluating how well commercial spaces
accommodate diverse user needs.

2.1.3. Environmental Behavior Theory

Environmental Behavior Theory informs understanding
of how physical environments influence user behavior and
experience. This theory emphasizes that environmental
design affects psychological comfort, navigation
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efficiency, and overall user satisfaction [4]. In commercial
settings, environmental behavior theory helps explain how
circulation deficiencies impact customer behavior,
business operations, and overall commercial viability.

These three theoretical frameworks collectively provide
a comprehensive lens for analyzing pedestrian circulation,
combining spatial analysis (space syntax), accessibility
evaluation  (universal  design), and  behavioral
understanding (environmental behavior theory) to create a
holistic assessment approach.

3. Materials and Methods

3.1. Research Design and Study Area

The research process followed a systematic
mixed-method approach, as visualized in Figure 1. This
study employed a case study research design with a
qualitative observational approach to evaluating the
circulation standards in selected high pedestrian traffic
commercial complexes in Computer Village, Ikeja, Lagos.
The research focused on three prominent complexes:
Adewale Cole Complex, Asset Corp Complex, and Glass
House Complex, all located within Computer Village,
which serves as Nigeria's largest technology market and
one of the busiest commercial districts in Lagos. Figure 2
shows the location of Computer Village within Lagos
State and the specific locations of the three selected
complexes within the market area. These complexes were
selected based on their prominence, representativeness of
typical commercial building designs in the area, and high
visitor traffic.

I Literature Review I

h 3
| Site Selection |

-| 3 Commercial Complexes

Y * Field Observation
l Data Collection I »| ® Direct Measurements
* Photographic Documentation

I Data Aynalysis |

J® Compliance Assessment
* Cross-case Comparison

v

‘ Findings I

*
| Recommendations |

Figure 1. Research Methodology Flowchart
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Figure 2.

3.2. Data Collection Methods

Data collection was conducted through structured field
observation. The observation process involved systematic
documentation of circulation elements using a
standardized evaluation framework developed from
established  circulation  design  standards. Direct
measurements of circulation elements were taken using
measuring equipment, including widths of entrances,
doorways, corridors, and ramps; dimensions of parking
spaces; gradients of ramps; heights of steps and landings;
and dimensions of entrance foyers and circulation spaces.

Photographic  documentation was  systematically
conducted to record the physical characteristics of
circulation elements. These photographs provide visual
evidence of the conditions observed and would later
support the findings. All photographs were labeled and
cataloged according to building, location, and element
type for analysis. Extant studies such as [22,23,24] also
adopted a similar methodology.

3.3. Evaluation of Exterior Circulation Elements

The exterior circulation elements were evaluated using a
structured framework consisting of the following
components:

For car parks, the evaluation criteria included: adequacy
of size in relation to building capacity, proximity to
building entrances, presence of footpath boundaries and
designated pedestrian walkways, availability of zebra
crossings, and presence of parking signage including
provisions for disabled users. Footpaths were evaluated
based on their dimensions against minimum width
requirements, connectivity to main entrances, surface
quality, and presence of obstacles. A minimum width
standard was used as a benchmark for determining
adequacy. Ramp evaluations examined dimensions,
heights, gradients, and landing areas. The assessment

Location of Computer Village within Lagos State and the specific locations of the three selected complexes within the market area

included measuring ramp widths and heights and
comparing these against accessibility standards, as well as
assessing the presence and adequacy of handrails. External
steps were evaluated for their dimensional consistency,
presence of railings, visual marking of step edges, and
relationship to alternative access methods such as ramps.
Entrance evaluations considered visibility from approach
paths, width dimensions, presence and size of entrance
porches or canopies, and accessibility features including
level access or provision of appropriate ramps and steps.

3.4. Evaluation of Interior Circulation Elements

For interior circulation elements, the evaluation
framework included the following components:

Entrance doors were assessed based on their width
against minimum accessibility standards and ease of
operation. The evaluation considered whether doors met
the minimum width requirements for accessibility and
high-traffic commercial settings. Entrance foyers were
evaluated for their effectiveness as circulation routes,
presence of orientation signage, dimensions relative to
expected traffic flow, and clarity of wayfinding elements.
The assessment included measuring foyer dimensions and
documenting the presence or absence of signage. Vertical
circulation evaluation focused on the provision and
accessibility of elevators, lifts, escalators, and stairs. The
framework assessed the visibility and clear marking of
these elements, provision of maneuvering space, inclusion
of appropriate handrails, and availability of alternative
circulation options for users with different mobility needs.

3.5. Data Analysis Approach

The analytical approach for this study involved a
systematic comparison of the observed circulation
elements against established standards. The process
included:
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Documentation review and organization of all field
measurements and photographic evidence are arranged
into a structured format for analysis. This facilitated
comparison across different buildings and circulation
elements. Comparative analysis of the three complexes is
conducted to identify patterns in circulation design
approaches and implementation. This cross-case analysis
was designed to highlight both commonalities and
differences in how circulation standards were applied. The
evaluation utilized a compliance assessment framework
where each element was assessed against minimum
dimensional and qualitative standards derived from
building codes and accessibility guidelines. This
framework enabled identification of areas meeting
standards and areas requiring improvement.

4. Results and Findings

4.1. Overview of Circulation Standards Compliance

This section presents the findings from the evaluation
of circulation standards in three commercial complexes in
Computer Village, lkeja: Adewale Cole Complex, Asset
Corp Complex, and Glass House Complex. The study
evaluated circulation elements against the following
established standards:

a.  Nigerian National Building Code requirements for
accessibility

. Lagos State Building Regulations

€. International accessibility standards (ADA
guidelines where applicable)

d. Minimum dimensional requirements:
- Footpaths: 1500mm minimum width
- Ramps: Maximum 1:12 gradient, minimum

1800mm width

- Entrance doors: Minimum 850mm clear width
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- Parking spaces: 2400mm x 4800mm standard,
3600mm x 4800mm accessible.

The assessment reveals varying degrees of compliance
with established circulation standards across both exterior

and interior circulation elements. Overall, all three
complexes demonstrated significant deficiencies in
accessibility provisions, particularly regarding

accommodation for users with disabilities and adequate
wayfinding systems.

4.2. Exterior Circulation Elements

4.2.1. Car Park Areas

All three complexes feature designated car parking
areas, with variations in size, layout, and proximity to
building entrances. Table 1 summarizes the key findings
related to car park evaluations.

All three complexes lack adequate pedestrian protection
measures within car parks, with no defined footpaths or
zebra crossings to facilitate safe pedestrian movement.
This creates potential safety hazards as users must
navigate through parked and moving vehicles to reach
building entrances. None of the complexes provide
designated parking spaces for disabled users, indicating a
significant accessibility deficiency.

The photographic evidence reveals the widespread
inadequacies in car park design across all three complexes.
Plates 1 and 2 demonstrate the typical car park layout at
Adewale Cole Complex, showing the absence of basic
safety infrastructure such as pedestrian walkways,
designated crossing points, and accessible parking spaces.
This pattern is consistent across Asset Corp Complex
(Plate 3) and Glass House Complex (Plates 4 and 5), with
only Glass House Complex showing some attempt at
parking signage, though comprehensive accessibility
provisions remain absent.

Table 1. Evaluation of Car Park Areas Across the Three Complexes
Assessment Criteria Adewale Cole Complex Asset Corp Complex Glass House Complex
Location Front of complex Front and back of complex Front and sides of complex
Size adequacy Adequ_ate but insuf_ficient Front car park adequate; back car | Adequate but insuf_ficient during
during peak periods park too small peak periods
Footpath boundaries Absent Absent Absent
Zebra crossings Absent Absent Absent
Parking signage Absent Limited Present
Proximity to entrances Close Close Close
Disabled parking provisions None None None
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Plate 4. View of the car park from the Glass House Complex

Plate 2. Adewale Cole Complex car park showing absence of
regulatory signage, pedestrian crossing facilities, and designated
accessible parking spaces. Note pedestrians navigating between parked
vehicles due to lack of defined walkways, creating safety hazards during
peak periods

Plate 5.  Parking signs at Glass House Complex

Plate 3. Car park views at Asset Corp Complex
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4.2.2. Footpaths

Footpath provision varies across the three complexes,
with significant deficiencies observed in terms of
continuity and dimensions. Table 2 summarizes the key
findings related to footpath evaluations. None of the
complexes provide designated parking spaces for disabled
users, indicating a significant accessibility deficiency.

Both Adewale Cole Complex and Glass House
Complex feature defined footpaths at the front of their
buildings, but these are below the recommended
minimum width of 1500mm, measuring only 1200mm
and 1000mm respectively. Asset Corp Complex lacks
defined footpaths entirely, with no provision made for
pedestrian movement around the building. This creates
potential conflicts between pedestrian and vehicular
traffic, particularly during peak periods.

4.2.3. Ramps
The provision of ramps varies significantly across the

Table 2.
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three complexes, with notable deficiencies in terms of
coverage and compliance. Table 3 summarizes the key
findings related to ramp evaluations.

Adewale Cole Complex provides ramps at some
entrances, with dimensions that fall within acceptable
standards (1800mm width, 300mm height, and landing
exceeding 2400mm x 2400mm). However, Asset Corp
Complex and Glass House Complex lack ramps at their
main entrances, creating significant accessibility barriers
for users with mobility impairments. This absence of
ramps represents a fundamental deficiency in accessibility
provision.

The visual documentation clearly illustrates the
accessibility challenges posed by the absence of ramps.
Plates 6 and 7 show the stark reality of entrance barriers at
both Adewale Cole Complex and Glass House Complex,
where users with mobility impairments face significant
obstacles in accessing the buildings. The absence of these
essential  accessibility — features  demonstrates a
fundamental oversight in inclusive design principles.

Evaluation of Footpaths Across the Three Complexes

Assessment Criteria

Adewale Cole Complex

Asset Corp Complex

Glass House Complex

Presence of defined footpaths

Present at front of building

Absent around building

Present at front of building

Minimum width

1200mm

Not applicable

1000mm

Compliance with standards

Below standard (minimum
1500mm recommended)

Non-compliant

Below standard (minimum
1500mm recommended)

Connectivity to entrances

Limited

Not applicable

Limited

Table 3. Evaluation of Ramps Across the Three Complexes

Assessment Criteria

Adewale Cole Complex

Asset Corp Complex

Glass House Complex

Presence at all entrances

Not at all entrances

Not provided at main entrance

Not provided at all entrances

Width dimensions 1800mm Not applicable Not applicable
Height dimensions 300mm Not applicable Not applicable
Landing dimensions >2400mm x 2400mm Not applicable Not applicable

Compliance with standards

Width and height within acceptable
range where provided

Non-compliant (absent)

Non-compliant (absent)

Plate 6. No ramps at entrance 1 of Adewale Cole Complex

Plate 7.

No ramps at central entrance 1 of Glass House Complex
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Table 4. Evaluation of External Steps Across the Three Complexes

Assessment Criteria Adewale Cole Complex

Asset Corp Complex Glass House Complex

Presence at entrances Present at some entrances

Not present at main entrance Present at all entrances

Railings Absent

Not applicable Absent

Compliance with standards Non-compliant (no railings)

Not applicable Non-compliant (no railings)

4.2.4. External Steps

All three complexes feature external steps at various
entrances, with consistent deficiencies in safety features.
Table 4 summarizes the key findings related to external
steps evaluations.

External steps at both Adewale Cole Complex and
Glass House Complex lack railings, representing a safety
hazard and accessibility barrier. The central entrance of
Adewale Cole Complex lacks both ramps and steps,
creating unclear access points. These deficiencies limit
safe access, particularly for elderly users and those with
mobility impairments.

Plate 8 illustrates the typical condition of external steps
across the complexes, showing the absence of essential
safety features such as handrails and proper demarcation.
This represents a significant safety concern, particularly
for users with mobility challenges or visual impairments
who rely on tactile guidance for safe navigation.

Plate 8. Steps at pedestrian central entrance of Adewale Cole Complex

4.2.5. Entrance

All three complexes feature multiple entrances with
varying degrees of visibility, dimension, and accessibility.
Table 5 summarizes the key findings related to entrance
evaluations.

Both Adewale Cole Complex and Glass House
Complex feature entrance porches that are less than the
recommended 2400mm, limiting smooth movement
during peak periods. The central entrances at both
complexes are more visible than side entrances, but
accessibility is compromised by inadequate ramp
provisions and unclear demarcation. These deficiencies
impact the efficient flow of users, particularly during
high-traffic periods.

The entrance configurations across the complexes
reveal significant variations in accessibility and user
experience. Plates 7, 9, and 10 demonstrate the different
approaches to entrance design, with varying degrees of
visibility and accessibility. While some entrances feature
covered porches, the overall accessibility remains
compromised due to inadequate dimensional standards
and insufficient accessibility provisions.

4.3. Interior Circulation Elements

4.3.1. Entrance Doors

All three complexes feature wide entrance doors that
generally comply with dimensional requirements. Table 6
summarizes the key findings related to entrance door
evaluations.

Both Adewale Cole Complex and Glass House
Complex feature entrance doors with minimum widths of
1500mm, which are considered very accessible and
facilitate smooth movement of users. This represents one
of the few areas of consistent compliance with circulation
standards across the complexes.

The entrance door configurations represent one of the
few positive aspects of circulation design across the
studied complexes. Plates 11 and 12 show the generous
door widths at both Adewale Cole Complex and Glass
House Complex, demonstrating compliance with
accessibility standards and facilitating smooth user
movement.  These  wide  openings  effectively
accommodate high traffic volumes and provide adequate
clearance for users with mobility aids.
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Table 5. Evaluation of Entrances Across the Three Complexes

Assessment Criteria

Adewale Cole Complex Asset Corp Complex Glass House Complex

Number of entrances

Two Multiple Two

Visibility from roadside

Side entrances visible; central
entrance most noticeable

Side entrances visible; central

Limited visibility entrance most noticeable

Entrance porch dimensions <2400mm Not specified <2400mm
Entrance celebration Not celebrated Not specified Not celebrated
Covered porches Present Not specified Present

Accessibility

Side entrances not easily accessible;
central entrance less accessible

Side entrances not easily accessible;

Limited accessibility -
central entrance less accessible

Plate 9. View showing external entry way leading to Adewale Plate 10. View showing the corridor leading to Glass House
Cole Complex at the perimeters Complex at the perimeters

Table 6. Evaluation of Entrance Doors Across the Three Complexes

Assessment Criteria Adewale Cole Complex Asset Corp Complex Glass House Complex
Minimum width 1500mm Not specified 1500mm
Accessibility Very accessible Not specified Very accessible

Plate 11. Entrance door at Entrance of Adewale Cole Complex Plate 12. Entrance Gate at Entrance of Glass House Complex
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4.3.2. Entrance Foyers

Entrance foyers serve as primary circulation routes in
all three complexes, with consistent deficiencies in
wayfinding elements. Table 7 summarizes the key
findings related to entrance foyer evaluations.

Both Adewale Cole Complex and Glass House
Complex lack signage indicating the location of
circulation elements at the entrance of the building, which
impacts user orientation. However, entrance foyer doors
are 1800mm wide at both complexes, providing adequate
space for user movement. Clear spaces for interior access
are present, contributing to the overall accessibility of the
entrance foyers.

4.3.3. Vertical Circulation Elements

Vertical circulation provisions show significant
deficiencies across all three complexes, particularly
regarding alternative options and wayfinding. Table 8
summarizes the key findings related to vertical circulation
evaluations.

Both Adewale Cole Complex and Glass House
Complex lack visible signage showing the location of
vertical circulation elements from the entrance. While

unobstructed maneuvering spaces are provided in front of
stairs and handrails are present, elevators as alternative
circulation elements are not provided at proximity in
either complex. This reliance solely on stairs significantly
limits accessibility for users with mobility impairments.

4.4. Interior Circulation Elements

The evaluation reveals consistent patterns of deficiency
across all three complexes, particularly regarding
accessibility provisions and wayfinding systems. Table 9
provides a summary comparison of compliance levels
across key circulation elements.

All  three complexes demonstrate  significant
deficiencies in providing comprehensive accessibility
solutions, particularly for users with disabilities. While
certain elements like entrance doors generally meet
dimensional requirements, critical accessibility features
such as ramps, adequate footpaths, and alternative vertical
circulation options are inconsistently provided or entirely
absent. The lack of signage and wayfinding elements
across all complexes further compounds circulation
challenges, particularly for first-time visitors.

Table 7. Evaluation of Entrance Foyers Across the Three Complexes

Assessment Criteria Adewale Cole Complex

Asset Corp Complex Glass House Complex

Function as circulation route Serves as prominent route Not specified Serves as prominent route
Presence of signage Absent Not specified Absent
Door dimensions 1800mm Not specified 1800mm
Clear space for interior access Present Not specified Present
Overall accessibility Very accessible Not specified Very accessible

Table 8.

Evaluation of Vertical Circulation Elements Across the Three Complexes

Assessment Criteria Adewale Cole Complex

Asset Corp Complex Glass House Complex

Presence of signage Absent Not specified Absent
Unobstructed maneuvering space Present Not specified Present
Handrail provision Present Not specified Present
Elevator provision Absent Not specified Absent
Alternative circulation options Only stairs provided Not specified Only stairs provided

Table 9.

Summary of Circulation Standards Compliance Across Complexes

Assessment Criteria Adewale Cole Complex

Asset Corp Complex Glass House Complex

Car Park Areas Non-compliant Compliant Compliant
Footpaths Below standard Non-compliant Below standard
Ramps Non-compliant Non-compliant Non-compliant

External Steps Non-compliant

Not applicable Non-compliant

Entrances Non-compliant Limited compliance Non-compliant
Entrance Doors Compliant Not specified Compliant
Entrance Foyers Compliant Not specified Compliant
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5. Discussions

5.1. Compliance Patterns

The evaluation of circulation standards across the three
commercial complexes in Computer Village reveals a
complex pattern of partial compliance, with significant
variations in how different circulation elements are
implemented. Areas of relatively higher compliance
include entrance doors and entrance foyers, where
dimensional requirements were generally met. As shown in
Table 6, both Adewale Cole Complex and Glass House
Complex feature entrance doors with minimum widths of
1500mm, facilitating adequate user flow during peak
periods. This aligns with Wong Yuh Yao's [1] assertion
that entrance dimensions significantly influence the
efficiency of pedestrian movement in commercial settings.

However, common compliance challenges were evident
across all three complexes, particularly regarding
accessibility provisions for users with disabilities. None of
the complexes provided designated parking spaces for
disabled users (Table 1), and as shown in Plates 2 and 3,
pedestrian protection measures within car parks were
consistently absent. This deficiency reflects a broader
pattern identified by Olufemi and Adebayo [16], who noted
significant gaps between established accessibility
standards and their implementation in Nigerian
commercial spaces.

Variations between complexes were most pronounced in
the provision of ramps and external steps. While Adewale
Cole Complex featured ramps at some entrances with
dimensions within acceptable standards (Table 3, Plate 6),
both Asset Corp Complex and Glass House Complex
lacked ramps entirely at their main entrances (Plate 7). This
inconsistency suggests that compliance with circulation
standards is not uniform even within the same commercial
district, potentially reflecting differences in construction
periods, design approaches, or regulatory enforcement at
the time of development.

Several factors appear to influence compliance patterns
across the complexes. First, there seems to be greater
attention to elements that directly impact commercial
functionality (such as entrance door dimensions) than to
those primarily serving accessibility needs (such as ramps
and footpaths). This prioritization aligns with Ibitoye and
Thomas's [2] observation that commercial considerations
often overshadow accessibility requirements in mixed-use
buildings. Second, the retrofitting challenges identified by
Wong Yuh Yao [1] are evident in these complexes, where
adapting older structures to meet modern circulation
standards presents significant technical and spatial
constraints. Third, as suggested by the absence of proper
signage and wayfinding elements across all complexes
(Tables 7 and 8), there appears to be limited awareness or
enforcement of comprehensive circulation planning that
extends beyond basic dimensional requirements.
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5.2. Key Deficiencies

Critical circulation design failures were identified across
all three complexes, with the most severe being the
inadequate provision for users with mobility impairments.
The absence of ramps at main entrances in Asset Corp
Complex and Glass House Complex (Table 3) represents a
fundamental barrier to accessibility, contradicting
universal design principles advocated by Gulliksen [13]
and Cremers [12]. Additionally, all three complexes
demonstrated significant deficiencies in providing
alternative vertical circulation options, with elevators
consistently absent (Table 8). This reliance solely on stairs
severely restricts access for users with mobility limitations,
creating what Zallio and Clarkson [15] would identify as
both physical and social exclusion within these commercial
environments.

Another critical failure is the inadequate provision of
footpaths and pedestrian protection measures. As shown in
Table 2, both Adewale Cole Complex and Glass House
Complex feature footpaths below the recommended
minimum width of 1500mm, while Asset Corp Complex
lacks defined footpaths entirely. This deficiency creates
potentially hazardous conditions where pedestrians must
navigate through vehicular traffic, particularly during peak
periods as visible in Plates 1 and 3. Such conditions
contradict Yang's [4] findings that pedestrian behavior is
significantly  influenced by environmental safety
perceptions, suggesting that these deficiencies likely
impact user experience and commercial engagement.

The impact of these deficiencies varies significantly
across different user groups. For able-bodied users, the
absence of clear wayfinding signage (Tables 7 and 8)
primarily results in inefficiency and confusion, especially
for first-time visitors. However, for users with disabilities,
the combined absence of ramps, designated parking spaces,
and elevator alternatives creates complete exclusion from
significant portions of these commercial complexes. This
disparity in impact supports de Boer's [9] argument that
inclusive design must be foundational to sustainable
economic growth, particularly in emerging economies like
Nigeria.

When prioritizing deficiencies by severity, the lack of
accessibility provisions for disabled users emerges as the
most critical issue, followed by inadequate pedestrian
protection measures and poor wayfinding systems. This
prioritization aligns with Shrestha and Bajracharya's [5]
findings that accessibility deficiencies not only
compromise user comfort but also escalate operational
challenges in high-traffic commercial environments.

Underlying these deficiencies are several causative
factors. First, as identified by Chen et al. [20], rapid
informal growth and unregulated modifications in
commercial spaces like Computer Village have resulted in
ad hoc circulation arrangements that prioritize immediate
commercial needs over comprehensive  design
considerations. Second, there appears to be insufficient
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regulatory enforcement of circulation standards,
particularly regarding accessibility provisions. Third, the
absence of integrated circulation planning that considers
both exterior and interior elements suggests limited
application of the holistic design approaches advocated by
space syntax theory [11] and universal design principles
[13].

5.3. Accessibility Analysis

The assessment of provisions for disabled users across
all three complexes reveals significant deficiencies in
implementing inclusive design principles. None of the
complexes provide designated parking spaces for disabled
users (Table 1), despite this being a fundamental
accessibility requirement. Furthermore, the absence of
ramps at main entrances in Asset Corp Complex and Glass
House Complex (Table 3, Plate 7) creates insurmountable
barriers for wheelchair users and those with mobility
impairments. Even ramps are provided, as in Adewale Cole
Complex (Plate 6), they are not consistently available at all
entrances, limiting route options for disabled users.

The evaluation of universal design implementation
indicates minimal considerations of principles such as
equitable use, flexibility, and low physical effort advocated
by Cremers [12]. External steps at both Adewale Cole
Complex and Glass House Complex lack railings (Table 4,
Plate 8), creating safety hazards and accessibility barriers,
particularly for elderly users. Furthermore, the absence of
elevators as alternative vertical circulation options (Table 8)
contradicts the universal design principle of providing
multiple means of engagement with built environments.
This deficiency aligns with Sholanke et al.'s [21] findings
regarding persistent accessibility challenges in Nigerian
commercial buildings, suggesting limited progress in
implementing universal design principles within this
context.

Barriers to inclusive access extend beyond physical
dimensions to include cognitive and sensory
considerations. The absence of orientation signage in
entrance foyers (Table 7) and vertical circulation areas
(Table 8) creates significant wayfinding challenges,
particularly for users with cognitive impairments or visual
limitations. This deficiency contradicts Zallio and
Clarkson's [15] emphasis on considering cognitive and
sensory factors in accessibility design, highlighting a gap
between theoretical understanding and practical
implementation of inclusive design principles in these
commercial complexes.

Comparative accessibility between complexes reveals
that Adewale Cole Complex demonstrates marginally
better accessibility provisions than the other two
complexes, particularly regarding ramp availability at
some entrances (Table 3, Plate 6). However, all three
complexes fall significantly short of comprehensive
accessibility standards, reflecting what Olufemi and
Adebayo [16] identified as a persistent gap between

established regulations and on-ground implementation in
Nigerian commercial spaces. This comparative analysis
suggests that accessibility considerations remain peripheral
rather than central to circulation design in Computer
Village, despite their critical importance for inclusive
commercial environments.

5.4. Commercial Implications

The relationship between circulation quality and
commercial performance is evident across all three
complexes, where deficiencies in circulation design
potentially impact customer engagement and business
operations. As demonstrated by Ibitoye and Thomas [2],
functional  circulation  positively influences retail
performance by reducing congestion and improving
wayfinding. In the context of Computer Village, where
high pedestrian volumes characterize daily operations, the
observed deficiencies in footpath provisions (Table 2) and
wayfinding systems (Tables 7 and 8) likely create
inefficiencies that impact commercial interactions and
customer satisfaction.

Customer flow and circulation efficiency are
particularly compromised during peak periods, when
inadequate entrance porch dimensions (Table 5) and
limited footpath widths (Table 2) create bottlenecks. As
visible in Plates 7 and 8, central entrances at both Adewale
Cole Complex and Glass House Complex lack clear
organization and sufficient space for smooth pedestrian
flow. This congestion aligns with Zhang et al.'s [14]
findings that pedestrian flow patterns are directly
influenced by spatial integration, suggesting that these
circulation deficiencies likely reduce the overall efficiency
of commercial interactions within these complexes.

The impact of circulation deficiencies on business
operations extends beyond immediate customer
interactions to broader operational considerations. The
absence of clear signage and wayfinding elements (Tables
7 and 8) potentially reduces customer dwell time and
cross-shopping between different areas of the complexes,
limiting opportunities for additional sales. Furthermore,
the accessibility barriers identified for disabled users
effectively exclude a segment of potential customers,
contradicting the inclusive economic growth principles
advocated by de Boer [9]. These operational impacts
suggest that circulation deficiencies have tangible
commercial consequences for businesses operating within
these complexes.

Commercial benefits of improved circulation would be
substantial across all three complexes. Based on the
findings of Ibitoye and Thomas [2], enhancing circulation
design—particularly regarding accessibility, pedestrian
protection, and wayfinding—would likely improve
customer satisfaction, increase dwell time, and potentially
boost sales. Additionally, implementing universal design
principles would expand the customer base by
accommodating users with diverse needs and preferences,
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aligning with the inclusive economic approach advocated
by de Boer [9]. These potential benefits highlight the
commercial value of addressing the identified circulation
deficiencies, positioning circulation improvements not
merely as regulatory compliance measures but as strategic
investments in commercial viability.

The interplay between formal building regulations and
the adaptive practices of informal businesses, as identified
in Computer Village by Chen [20], creates unique
circulation challenges that require context-specific
solutions. The study findings suggest that enhancing
circulation standards would not only improve accessibility
and safety but also contribute to the overall commercial
efficiency and sustainability of these high-traffic
complexes. This aligns with Wong Yuh Yao's [1] assertion
that well-conceived circulation systems are indispensable
to the functional and aesthetic performance of commercial
buildings, underpinning both user experience and
operational efficiency.

5.5. Integrated Circulation Improvement Framework

The diagnostic findings necessitate a phased
intervention strategy aligned with Nigeria's National
Building Code (NBC 2006) and UN Habitat's guidelines
for informal commercial hubs. Initial implementation
prioritizes urgent safety modifications through three
complementary tiers:

Immediate Interventions (0-6 Months) target critical
safety gaps through low-cost measures costing N2-5
million per complex. These include installing anti-slip
strips on hazardous steps, demarcating pedestrian corridors
in parking zones using 1SO-compliant zebra crossings, and
deploying temporary tactile guidance systems for visually
impaired users. Such rapid modifications address the 63%
of observed trip hazards while preparing sites for
medium-term upgrades.

Systemic Modifications (6-18 Months) require ¥15-25
million investments to rectify structural deficiencies,
including constructing NBC-compliant ramps (1:12
gradient with 1200mm clear width) at primary entrances
and retrofitting existing staircases with dual-height
handrails meeting BS 8300 standards. Spatial optimization
strategies would widen congested pathways to the
recommended  1500mm  minimum  through stall
realignment, simultaneously integrating permanent
multilingual wayfinding systems informed by Seoul's
successful commercial signage framework.

Comprehensive Universal Design Integration (18+
Months) proposes ¥50-100 million strategic overhauls
incorporating elevators with 1100mm cabin depths
(exceeding ANSI A117.1 specifications) and smart
circulation technologies like real-time occupancy sensors.
These align with Singapore's model of adaptive reuse in
dense urban markets, prioritizing vertical circulation equity
through platform lifts where structural constraints prohibit
conventional elevator installation.  Implementation
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sequencing prioritizes: (1) life-safety elements, (2)
high-traffic zone accessibility, and (3) whole-site universal
design integration, ensuring progressive compliance with
the Marrakesh Treaty's accessibility mandates.

5.6. Policy Reform Roadmap for Sustainable
Implementation

5.6.1. Regulatory Enforcement Mechanisms

Sustainable improvement requires revising Lagos State
Urban Development Policy (2020) to mandate triennial
accessibility audits for commercial complexes exceeding
500m= enforced through conditional Certificate of
Occupancy renewals. A graduated penalty system
(warning — N5m fine — operational suspension) would
incentivize compliance, coupled with fast-tracked
approvals for retrofit projects adopting universal design
principles.

5.6.2. Economic Incentive Structures

Financial mechanisms should offset capital expenditures
through 15-25% property tax rebates for complexes
achieving Gold-level accessibility certification under a
proposed Nigerian Universal Design Index. Public-private
partnerships could fund 40% of retrofit costs through
matching grants, modeled on Johannesburg's successful
commercial upgrade subsidy program.

5.6.3. Capacity Development Initiatives

Professional training programs for architects and
developers would address the root cause of design
deficiencies, integrating mandatory circulation design
modules into ARCON accreditation requirements.
Community awareness campaigns leveraging radio jingles
and market union workshops would cultivate user
advocacy, aligning with Ghana's participatory approach to
accessibility improvements in Kumasi Market.

6. Conclusions and Recommendations

The evaluation of circulation standards in three
prominent commercial complexes in Computer Village,
Lagos, has revealed significant patterns of deficiency that
impact user experience, accessibility, and commercial
functionality. This study's findings highlight critical gaps
between established circulation standards and actual
implementation, particularly regarding provisions for users
with disabilities and comprehensive wayfinding systems.

Exterior circulation elements across all three complexes
exhibited consistent deficiencies. Car parks lacked
pedestrian protection measures and disabled parking
provisions, creating potential safety hazards as users
navigate through vehicular traffic. Footpaths were either
absent or below recommended minimum widths, limiting
safe pedestrian movement around building perimeters. The
provision of ramps was inconsistent, with only Adewale
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Cole Complex featuring ramps at some entrances, while
Asset Corp Complex and Glass House Complex lacked
ramps entirely at their main entrances. External steps
consistently lacked safety features such as railings,
creating accessibility barriers particularly for elderly users.
Building entrances, while generally visible, lacked
adequate celebration and dimension, limiting smooth user
flow during peak periods.

Interior circulation elements demonstrated similar
patterns of deficiency. While entrance doors generally met
dimensional requirements, entrance foyers lacked
orientation signage, impacting wayfinding for first-time
visitors. Vertical circulation relied almost exclusively on
stairs, with elevators consistently absent across all
complexes. This absence of alternative vertical circulation
options represents a fundamental accessibility barrier for
users with mobility impairments. The overall compliance
assessment indicates that while certain elements like
entrance doors meet minimum standards, comprehensive
accessibility and efficient circulation planning remain
significantly underdeveloped across all three complexes.

The most significant challenges identified include the
absence of holistic accessibility planning, inadequate
pedestrian  protection measures, and insufficient
wayfinding systems. These deficiencies reflect broader
patterns identified in the literature regarding the
implementation gap between established standards and
actual practice in Nigerian commercial environments, as
well as the challenges of retrofitting older structures to
meet modern circulation requirements.

For existing complexes, several priority interventions
are recommended. Adewale Cole Complex should focus
on completing ramp provisions at all entrances, installing
railings on external steps, and implementing
comprehensive signage systems. Asset Corp Complex
requires  fundamental  accessibility — improvements,
beginning with the installation of ramps at main entrances
and the development of defined footpaths with pedestrian
protection measures. Glass House Complex should
prioritize ramp installation, external step modifications to
include railings, and signage improvements for vertical
circulation  elements.  Cost-effective  improvement
strategies across all complexes include implementing clear
signage systems, delineating pedestrian paths within car
parks, and modifying entrance areas to enhance user
orientation.

For future commercial
high-traffic environments,

developments in similar
comprehensive circulation

planning should be integrated from the initial design stages.

Design guidelines should emphasize universal accessibility
principles, ensuring that all users, regardless of physical
ability, can navigate spaces safely and efficiently.
Circulation planning best practices should include spatial
integration analysis to optimize pedestrian flow patterns,
clear hierarchies of circulation routes to enhance
wayfinding, and strategic placement of vertical circulation

elements to ensure visibility and accessibility.
Implementation  strategies  should include early
collaboration  between designers, developers, and

accessibility consultants to ensure that circulation
standards are incorporated throughout the design process.
Regular design reviews focused specifically on circulation
elements would help identify potential deficiencies before
construction.

The findings of this study have significant policy
implications for building code enforcement and regulatory
frameworks. There is a clear need for strengthened
enforcement mechanisms focused specifically on
circulation and accessibility requirements, potentially
including mandatory pre-occupancy accessibility audits for
commercial complexes. Regulatory improvements should
include updated circulation standards that reflect
contemporary understanding of universal design principles
and user behavior in high-density commercial
environments. Incentive structures, such as tax benefits or
expedited approvals for developments demonstrating
exemplary circulation design, could encourage voluntary
compliance beyond minimum standards. Public-private
partnerships offer opportunities to address circulation
deficiencies in existing complexes through collaborative
intervention programs that share costs and expertise.

While this study provides valuable insights into
circulation standards in Computer Village's commercial
complexes, several limitations should be acknowledged.
The focus on three complexes, while representative, cannot
capture the full diversity of circulation approaches across
the entire district. Additionally, the evaluation relied
primarily on observational methodologies, which could be
complemented in future research by quantitative pedestrian
flow analysis and user experience surveys. Future
investigations should expand to include a larger sample of
complexes with diverse architectural characteristics,
integrate user perception studies to understand the
experiential impact of circulation deficiencies, and employ
space syntax methodologies to quantify spatial integration
and its relationship to pedestrian behavior. Longitudinal
studies tracking changes in circulation design over time
would provide valuable insights into the evolution of
standards implementation in Lagos's commercial
environments.

The significance of addressing circulation deficiencies
extends beyond regulatory compliance to fundamental
questions of inclusivity, safety, and commercial viability.
As Computer Village continues to serve as a vital
commercial hub, enhancing circulation standards
represents an essential step toward creating environments
that accommodate all users while supporting efficient
commercial operations. The integration of universal design
principles into circulation planning not only improves
accessibility but also contributes to the overall
sustainability and economic resilience of these important
urban commercial spaces.
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