2026

September coou African Journal of Environmental Research Vol 7, No. 2, 2026. pp 107-131

IMPROVING THE DESIGN AND PERFORMANCE OF CAMPUS

SPORT ARENAS:A COMPARATIVE CASE STUDY APPROACH
Vivian U. Onwuka', Kelechi E. Ezeji’

L2Department of Architecture, Chukwuemeka Odumegwu Ojukwu University, Uli Campus, U,
Anambra State, Nigeria

Email: ! viviangodwin048@gmail.com (Corresponding Author), *ke.ezeji@coou.edu.ng
Abstract

Sport arenas play vital roles in shaping the physical, social, and recreational life of university
campuses. In Nigeria, however, many campus sport arenas fall short in terms of functional efficiency,
environmental comfort, and overall performance, owing largely to outdated design approaches, poor
maintenance culture, and inadequate consideration of local climatic conditions. This study examines
how the design and performance of campus sport arenas can be improved, employing a comparative
case study approach to analyse three selected Nigerian university facilities alongside three
international benchmark cases. A performance-based evaluation framework is applied across eight
criteria: spatial organisation, environmental comfort, safety systems, accessibility, functional
flexibility, facility completeness, maintenance performance, and spectator experience. Findings
consistently reveal that, while Nigerian campus arenas meet basic functional requirements, they lack
adaptability, environmental responsiveness, safety compliance, and user-centred design features
characteristic of contemporary international facilities. Based on the comparative analysis, the study
proposes practical design improvement strategies tailored to the Nigerian context, encompassing
climate-responsive passive ventilation, improved daylighting, universal accessibility provisions, and
flexible spatial configurations. The research underscores the need for a shift from conventional
facility-provision approaches toward sustainable, performance-driven design practice in the
development of Nigerian campus sport arenas, and offers actionable insights for architects, planners,
and institutional stakeholders.

Keywords: Campus sport arenas; Comparative case study; Environmental comfort; Nigerian
universities; Performance-based design; Sustainable architecture

INTRODUCTION

University campuses require well-designed sports facilities not only for recreational purposes
but also for promoting student health, social interaction, and institutional identity (Forrester,
2014; Miller & Croft, 2022). Campus sport arenas serve as multi-functional infrastructure
that support physical education, competitive sports, and large-scale university events such as
intercollegiate games (Kellett & Russell, 2009; UNESCO, 2015). As noted by the
International Olympic Committee (2021), modern sports facilities must integrate performance
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efficiency, safety compliance, environmental responsiveness, and user-centered design in
order to remain functional and sustainable across their operational lifespan (Hassanain, 2008;
Kljajevi¢ et al., 2021).

In many developing countries, and particularly in Nigeria, campus sport arenas have
historically been designed and constructed with a primary focus on basic provision rather
than performance optimization. Studies have documented that such facilities frequently suffer
from inadequate spatial planning, poor maintenance culture, insufficient accessibility
provisions, and weak environmental adaptation strategies (Olotuah & Taiwo, 2015). These
shortcomings diminish the overall usability and longevity of sports infrastructure within
university environments and create conditions that are increasingly misaligned with the
expectations of a growing, diverse student population.

Neufert (2012) and Sawyer (2013) emphasize that effective sports facility design must adhere
to strict spatial standards, including proper sight line geometry, circulation planning, and
building orientation relative to environmental conditions. Failure to comply with these
principles results in functional inefficiencies, poor user experience, and safety challenges,
particularly in high-occupancy arena environments. In contrast, contemporary international
sports facilities have undergone a pronounced shift toward performance-based and
technologically integrated design. Smart campus developments incorporate automated energy
management systems, optimized spatial configurations, and enhanced environmental controls
that improve both operational efficiency and user comfort (Kibert, 2016). The Centre for
Excellence in Universal Design (2012) and the Comité Paralimpico Espafiol (2016) similarly
highlights the global emphasis on inclusive design, ensuring that sport facilities are accessible
to persons with disabilities through appropriate spatial and infrastructural provisions.

The gap between developing and developed contexts highlights a critical challenge in sports
architecture: the transition from mere facility provision to performance-driven design. While
Nigerian university sport arenas provide essential sporting infrastructure, they often lack the
integrated systems evident in global benchmark facilities such as those in Singapore,
Australia, and the United States. Against this background, this study adopts a comparative
case study approach to examine selected Nigerian and international campus sport arenas with
the aim of improving campus sport arenas in Nigeria with the following specific objectives:
(1) identifying existing design and performance gaps; (ii) evaluating performance
characteristics across a standardized set of criteria; and (iii) extracting transferable design
principles that can inform the improvement of campus sport infrastructure within the
Nigerian university system.

LITERATURE REVIEW
Concept and Evolution of Campus Sport Arena Design

Campus sport arenas are specialized infrastructural facilities within tertiary institutions
designed to support physical education, recreational activities, and competitive sports. These
facilities typically encompass stadiums, indoor halls, training pitches, swimming pools, and
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ancillary support services, adhering to governing body technical specifications (FIBA, 2016;
FIFA, 2011). According to Neufert (2012), sport facility design must comply with strict
spatial, functional, and environmental standards to ensure efficiency, safety, and optimal user
experience.

In modern university settings, sport arenas are no longer viewed as isolated structures but as
integrated campus systems that contribute to student well-being, institutional identity, and
social cohesion. The IOC (2021) emphasizes that contemporary sports infrastructure must
combine functionality with environmental sustainability, accessibility, and technological
integration. Historically, sports facilities were designed principally for basic physical activity
and competitive events, with little consideration for environmental comfort or long-term
performance. However, the evolution of sports architecture has shifted markedly toward
multi-functional, flexible, and performance-oriented designs, reflecting a broader
architectural shift toward flexibility, social interaction, and multi-use programming in public
infrastructure (Gehl, 2011; Lawson, 2001).

Environmental Performance in Sports Architecture

Environmental responsiveness is a key determinant of sports facility performance,
particularly in tropical climates. Olgyay's bio-climatic design principles (Olgyay, 1963)
advocate for building orientation, shading devices, and natural ventilation strategies to
achieve thermal comfort, aligning with vernacular adaptation methods in tropical regions
(Asquith & Vellinga, 2006). Kibert (2016) further argues that sustainable architecture must
prioritize energy efficiency, reduced carbon emissions, and passive environmental control
systems. In sports arenas, this translates into the use of natural lighting, cross-ventilation, and
climate-responsive materials to enhance user comfort and reduce operational costs -
considerations of particular relevance to Nigerian universities located in hot-humid and hot-
dry climatic zones.

Accessibility and Inclusive Design

Inclusive design has become a fundamental requirement in contemporary sports architecture.
The Center for Excellence in Universal Design (2012) states that public sports facilities must
be accessible to all users, including persons with disabilities, through the provision of ramps,
tactile paving, accessible seating, and adapted sanitary facilities. Despite global progress in
this area, many sports facilities in developing countries still lack adequate accessibility
features, resulting in exclusionary environments that limit social equity in sports participation
(Fitri et al., 2022; Olotuah & Taiwo, 2015).

To address these spatial inequities, the application of Universal Design (UD) principles in
athletic arenas extends beyond baseline regulatory compliance toward creating equitable,
flexible, and intuitive environments for spectators and participants alike. In high-occupancy
assembly facilities, key UD integration includes:
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i.  Equitable Seating Integration and Sight lines: Universal design dictates that accessible
seating must not be isolated or restricted to low-visibility zones. Arenas should offer
distributed accessible seating choices across all tiers, pricing categories, and viewing
angles, maintaining clear lines of sight over standing spectators (C-value compliance)
without isolating individuals with mobility limitations.

ii.  Continuous Circulation and Multi-Sensory Way-finding: Multi-tiered sports facilities
require continuous, step-free vertical and horizontal circulation routes. Integrating
multi-sensory way-finding systems - such as high-contrast tactile ground indicators,
acoustic beacons, and intuitive visual iconography - mitigates spatial disorientation
and optimizes egress during peak crowd movements and emergency evacuations.

iii.  Acoustic and Sensory Regulation: High ambient noise levels and intense lighting in
modern indoor arenas can cause sensory overload for neurodivergent individuals or
spectators with sensory processing sensitivity. Incorporating dedicated sensory quiet
rooms, acoustic dampening treatments, and adjustable lighting zones directly fulfills
the UD principle of perceptible information and comfortable spatial use.

iv.  Flexible Support Amenities: Ancillary areas - such as ticketing counters, concessions,
and sanitary infrastructure - must accommodate varying physical postures and reach
ranges. Providing gender-neutral, family, and adult-changing sanitary facilities
equipped with ceiling hoists ensures dignity and independence across the entire event
life cycle.

Safety and Functional Efficiency

Safety is a critical component of sports facility design, particularly in high-capacity arenas.
Proper emergency exits, fire protection systems, crowd control strategies, and clear
circulation routes are essential for preventing accidents and ensuring rapid evacuation.
Neufert (2012) emphasizes that spatial planning must prioritize unobstructed evacuation
paths and clearly demarcated emergency signage. Studies in developing contexts show that
many facilities are constructed without adequate safety compliance, creating significant
operational and reputational risks for host institutions.

Sports Facility Development in Developing Contexts

Research indicates that sports infrastructure in developing countries, and particularly in
Nigeria, often suffers from inadequate planning integration, poor maintenance culture, and
weak adherence to international design standards (Olotuah & Taiwo, 2015). In many cases,
university sport arenas are constructed on the basis of initial capital provision rather than
long-term performance considerations, leading to persistent gaps in accessibility, safety
compliance, environmental comfort, and functional flexibility. These facilities tend to
deteriorate rapidly, with limited budgetary provision for systematic maintenance or
retrofitting leading to persistent gaps in maintenance and facility upkeep (Ajeigbe et al.,
2020; Olotuah & Taiwo, 2015).
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In contrast, developed countries have adopted advanced approaches that integrate smart
technologies, sustainability principles, and user-centred planning. The IOC (2021) highlights
the increasing use of smart stadium systems for energy management, crowd control, and
operational efficiency. Facilities in Singapore, Australia, and the United States demonstrate
high levels of integration between architecture, technology, and environmental systems,
providing a set of benchmarks against which developing-country facilities may be evaluated.

Theoretical Framework

This study is grounded in two complementary theoretical frameworks: Performance-Based
Design Theory and Systems Theory of Architecture. Performance-Based Design Theory
holds that buildings should be evaluated according to operational criteria and post-occupancy
metrics (Preiser & Vischer, 2005), while spatial system relationships rely on established
architectural pattern frameworks (Alexander et al., 1977; Ching, 2014). Applied to sports
architecture, this encompasses parameters such as thermal comfort, safety performance,
accessibility, spatial efficiency, and user satisfaction.

Systems Theory of Architecture views buildings as interconnected systems composed of
spatial, environmental, structural, and operational subsystems. Within this framework, the
performance of a sport arena is determined by the interaction of these subsystems rather than
by isolated design elements; a weakness in one subsystem - such as ventilation or circulation
- propagates and degrades the overall functionality of the facility. Together, these theoretical
perspectives support the comparative evaluation approach adopted in this study, enabling a
holistic assessment of sport arenas across multiple performance dimensions and contextual
settings.

A notable gap exists in the literature between conventional facility-based approaches to arena
design and modern performance-driven paradigms. While developed countries emphasise
integrated systems, sustainability, and user experience, many developing contexts continue to
focus on basic provision without adequate performance optimisation. This gap provides the
primary justification for the present comparative study.

RESEARCH METHODOLOGY
Research Design and Approach

This study adopts a qualitative comparative case study research design to examine the design
and performance of selected campus sport arenas across different geographical and
developmental contexts. The case study method is appropriate because it allows for in-depth
analysis of complex architectural and environmental conditions within real-life settings (Yin,
2018). The research is structured around a performance-based evaluation framework in which
sport arenas are assessed not only by their physical attributes but by how effectively they
function in terms of usability, environmental comfort, safety, accessibility, and operational
efficiency (Kibert, 2016).
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Case Study Selection

Six case studies were selected using purposive sampling on the basis of relevance,
representativeness, and institutional typology (see Table 1). The Nigerian cases were
identified as among the largest and most established university sport complexes in the
country, spanning the South-South and South-East geopolitical zones and representing
different levels of facility development. The international cases were selected as recognized
benchmarks of high-performing university sport infrastructure, representing contrasting
models of smart-integrated, sustainable, and large-scale sports design.

Table 1: Case studies selected for comparative analysis

No. Institution / Facility Country / Context

1 University of Port Harcourt Sports Nigeria (South-South)
Complex

2 University of Benin Sports Complex Nigeria (South-South)

3 University of Nigeria, Nsukka Sports Nigeria (South-East)
Arena

4 National University of Singapore Sports Singapore
Complex

5 University of Sydney Sports and Fitness Australia
Complex

6 University of Michigan Athletics Complex United States of America

Data Collection

Data were obtained through two complementary approaches. Primary data were collected via
direct site observation at all three Nigerian facilities and through structured field
documentation, including photographic records and observational notes focused on the eight
performance criteria. Observations were conducted systematically in 2026, and findings were
recorded using a standardized field sheet aligned with the evaluation framework. Secondary
data were obtained from published literature, institutional documentation, satellite imagery,
and architectural publications relating to the international case studies, which were not
directly accessible for primary data collection. All secondary sources were cross-referenced
to ensure consistency and reliability.

Operationalization of Universal Design Criteria

To evaluate the physical and spatial compliance of the selected facilities, the physical audit
checklist and spectator survey instruments were operationalized directly from the stated four
Universal Design (UD) dimensions: i.) Equitable Seating and Sight lines; ii.) Circulation and
Multi-Sensory Way-finding; iii.) Sensory Regulation; iv.)Support Amenities
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Analytical Framework

A structured comparative matrix analysis technique was employed to evaluate and contrast
the performance of all six case studies across the following eight criteria, derived from post-
occupancy evaluation literature and spatial behavior frameworks (e.g., Preiser & Vischer,
2005; Whyte, 1980):

i.  Spatial organization and layout efficiency
i.  Environmental comfort (ventilation, lighting, thermal response)
iii.  Safety and emergency response systems
iv.  Accessibility and inclusive design provisions
v.  Functional flexibility and multi-use capacity
vi.  Facility completeness and support services
vii.  Maintenance and operational performance
viii. ~ Spectator capacity and user experience

Each criterion was assessed using a descriptive rating scale -Very Poor, Poor, Moderate,
High, or Very High - derived from observed conditions and documented evidence. These
ratings provide a standardized basis for cross-case comparison and enable the identification
of performance gradients between Nigerian and international facilities.

CASE STUDY ANALYSIS
Nigerian Case Studies
University of Port Harcourt Sports Complex

Located in Choba, Rivers State, the University of Port Harcourt Sports Complex was
developed between 1977 and 1984 as part of the university's foundational infrastructure.
Designed to support both recreational and competitive sporting activities, the complex has
hosted major national university games and encompasses athletics, football, indoor games,
swimming, and fitness training facilities. Figure 1 presents the location of the sports complex
within its broader geographical context, while Plates 1 and 2 illustrate key components of the
facility, including the outdoor seating area overlooking the swimming pool and the indoor
games hall. These images provide insight into the facility's spatial arrangement and the range
of sporting activities accommodated within the complex.

Field observations indicate that the facility demonstrates high functional diversity; however,
its spatial organization is markedly dispersed, resulting in long inter-facility distances and
inefficient circulation between sporting zones. Environmental performance is weak,
particularly in indoor spaces where ventilation openings are undersized and natural lighting is
inadequate. Safety provisions, including emergency exit signage, fire detection systems, and
fire protection equipment, are insufficient. Accessibility for persons with disabilities is
largely absent: no ramps, tactile paving, or adapted sanitary facilities were observed. Despite
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these limitations, the complex benefits from correctly oriented pitches, a standard athletics
track, and a functioning swimming facility. This evaluation is illustrated in Table 2.
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Table 2: Performance evaluation - University of Port Harcourt Sports Complex

(Nigeria)
Performance Criterion Evaluation
Spatial Organization Dispersed layout; long inter-facility distances
Environmental Comfort Weak - inadequate indoor ventilation and lighting
Safety Systems Insufficient emergency exits and fire protection
Accessibility Absent - no provisions for persons with disabilities
Functional Flexibility Moderate - multi-sport usage possible but fragmented
Facility Completeness High - diverse range of sports facilities present
Maintenance Performance Weak - significant facility degradation observed
Spectator Experience Poor - inadequate shading, seating, and circulation

University of Benin Sports Complex

Located at the Ugbowo Campus in Benin City, Edo State, the University of Benin Sports
Complex was established in the 1970s and completed approximately in 1980. It serves as a
major facility for student athletics and inter-university competitions. Compared with
UNIPORT, the complex presents a more compact and spatially legible layout in which
facilities are better clustered, improving circulation efficiency and supervisory oversight.
Figure 2 shows the location of the sports complex, while Plates 3 and 4 highlight important
recreational and sporting facilities, including the outdoor swimming pool area and the indoor
games space. These images demonstrate the facility's provision of both indoor and outdoor
sporting opportunities for students and visitors.

The indoor sports hall benefits from improved natural lighting and multiple access points,
enhancing both usability and evacuation potential. Sanitary facilities are comparatively better
developed than in other Nigerian cases studied. Nevertheless, the facility suffers from weak
fire safety compliance, inadequate accessibility features for persons with disabilities, and an
inconsistent maintenance culture that has allowed localised deterioration in certain zones.
Long-term sustainability remains constrained by insufficient operational management
systems. This evaluation is illustrated in Table 3.
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Source : Google Maps (2026)
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Table 3: Performance evaluation - University of Benin Sports Complex (Nigeria)

Performance Criterion Evaluation

Spatial Organization Compact and spatially legible layout
Environmental Comfort Moderate - some natural ventilation and daylighting
Safety Systems Limited fire safety infrastructure

Accessibility Poor - minimal universal design provision
Functional Flexibility Moderate - multi-use capacity present

Facility Completeness Moderate - key facilities present, some gaps
Maintenance Performance Weak to moderate - varies across facility zones
Spectator Experience Moderate - reasonable seating and circulation

University of Nigeria, Nsukka Sports Arena

Established alongside the university in 1960, the University of Nigeria, Nsukka (UNN)
Sports Arena is among the earliest and most comprehensively developed university sport
facilities in Nigeria. It has undergone several phases of expansion, hosting multiple national
university sporting events, and offers a wider range of infrastructure than either UNIPORT or
UNIBEN, including hockey pitches and aquatic facilities, together with a more integrated
facility layout and floodlighting provision. Figure 3 identifies the geographical location of the
facility, while Plates 5 and 6 illustrate sections of the outdoor sports area and the swimming
pool facility respectively. The images reveal the diversity of sporting infrastructure available
within the arena and its capacity to support multiple recreational and competitive activities.

Despite these relative advantages, field observations reveal persistent weaknesses
characteristic of Nigerian university sport facilities: degraded playing surfaces, insufficient
seating capacity in relation to event demand, inadequate emergency exit signage, and absent
fire protection systems. Accessibility provisions remain poor. Maintenance performance is
moderate but inconsistent across different facility zones. UNN represents the strongest
baseline among the Nigerian cases and is best characterized as a transitional model positioned
between basic provision and performance-oriented design. This evaluation is illustrated in
Table 4.
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Table 4: Performance evaluation - University of Nigeria, Nsukka Sports Arena (Nigeria)

Performance Criterion Evaluation

Spatial Organization Semi-integrated layout with improved zoning
Environmental Comfort Moderate - some ventilation and lighting provisions
Safety Systems Weak - insufficient emergency and fire safety systems
Accessibility Poor - absent accessibility infrastructure

Functional Flexibility High - broad multi-sport functionality

Facility Completeness High - widest range of facilities among Nigerian cases
Maintenance Performance Moderate but spatially inconsistent

Spectator Experience Moderate - partial seating coverage

International Case Studies
National University of Singapore Sports Complex

Located at the Kent Ridge Campus, Singapore, the National University of Singapore (NUS)
Sports Complex was completed in its current integrated form around 2018. It reflects an
advanced, smart-integrated approach to sports infrastructure design, with strong emphasis on
sustainability, digital building management, and spatial efficiency. The complex is
characterized by compact spatial planning, efficient land use, and the integration of
automated building management systems. Figure 4 shows the location of the sports complex
within the university environment, while Plates 7 and 8 present the swimming pool area and
the section of the indoor area associated with the facility.

Environmental performance is enhanced through energy-efficient mechanical systems,
optimized ventilation strategies, and sensor-driven facility management. Accessibility and
user comfort are substantially higher than in any of the Nigerian cases studied: universal
design provisions are fully implemented, including step-free access, tactile guides, and
adapted sanitary facilities. The facility demonstrates a clear shift toward technology-driven
sports infrastructure in which operational efficiency, user well-being, and sustainability
function as primary design drivers. This evaluation is illustrated in Table 5.
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Table 5: Performance evaluation - National University of Singapore Sports Complex

Performance Criterion Evaluation

Spatial Organization Highly compact and efficiently zoned layout
Environmental Comfort High - climate-responsive and energy-efficient systems
Safety Systems Advanced - integrated safety and monitoring systems
Accessibility Full - universal design comprehensively implemented
Functional Flexibility High - flexible multi-use programming

Facility Completeness High - sports and support facilities fully integrated
Maintenance Performance Strong - smart facility management systems

Spectator Experience High - comfortable and well-managed user environment

University of Sydney Sports and Fitness Complex

Located at the Camperdown/Darlington Campus in Sydney, New South Wales, Australia, the
University of Sydney Sports and Fitness Complex underwent major redevelopment between
2010 and 2016. It is a multi-functional facility designed to support recreational, competitive,
and wellness activities, incorporating strong sustainability credentials and user-centered
design principles. Figure 5 illustrates the location of the complex, while Plates 9 shows the
swimming pool area and Plate 10 Showing the indoor fitness area.

Key design strengths include a high-capacity, well-integrated indoor and outdoor spatial
framework; flexible sports programming; strong environmental responsiveness through
passive design strategies; and advanced materials that improve thermal comfort and reduce
operational energy demand. The facility fully complies with Australian accessibility
standards and demonstrates strong structured maintenance management. It represents a model
of integrated planning and multi-functional facility design in contemporary sports
architecture. This evaluation is illustrated in Table 6.
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Plate 9: Showing the swimming pool area
Source : Fieldwork, 2026

Plate 10: Showing the indoor fitness area
Source : Fieldwork, 2026
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Table 6: Performance evaluation - University of Sydney Sports and Fitness Complex

(Australia)
Performance Criterion Evaluation
Spatial Organization Highly integrated and spatially optimized layout
Environmental Comfort High - sustainability and passive design integrated
Safety Systems Strong - full compliance with international standards
Accessibility Full - universal accessibility compliance
Functional Flexibility Very high - adaptable for multiple uses
Facility Completeness High - quality integrated sports infrastructure
Maintenance Performance Strong - structured facility management programme
Spectator Experience High - quality seating and optimized viewing design

University of Michigan Athletics Complex

Located in Ann Arbor, Michigan, United States, the University of Michigan Athletics
Complex is one of the largest university sports systems in the world. Its flagship facility,
Michigan Stadium, was originally built in 1927 and significantly expanded in 2010, with a
capacity exceeding 100,000 spectators. The complex functions as a high-capacity athletic
ecosystem supporting elite sports performance, commercial operations, and large-scale
institutional events. Figure 6 identifies the location of the athletics complex, while Plates 11
and 12 depict the indoor games space and an exterior view of the complex. These images
demonstrate the scale of the facility, its architectural character, and the provision of
specialized indoor sporting environments designed to support a wide range of athletic
programmes.

The complex demonstrates advanced crowd management systems, extensive facility zoning,
and exceptionally high operational efficiency. Safety engineering, spectator comfort, and
circulation planning are highly developed, representing the commercial grade of investment
and management that characterizes elite US collegiate athletics. While this case represents an
extreme end of the sports facility development spectrum, it provides useful insights into the
upper bounds of systems integration, accessibility compliance, and spectator experience
design. This evaluation is illustrated in Table 7.
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Figure 6: University of Michigan Athletics Complex, Location Map

Source : Google Maps (2026)

Plate 11: Showing the space for indoor Plate 12: Showing the exterior view of the
games complex
Source : Fieldwork, 2026 Source : Fieldwork, 2026
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Table 7: Performance evaluation - University of Michigan Athletics Complex (USA)

Performance Criterion Evaluation

Spatial Organization Mega-scale zoned athletic ecosystem

Environmental Comfort High - advanced mechanical and environmental systems
Safety Systems Very strong - sophisticated crowd control engineering
Accessibility Full - comprehensive accessibility standards compliance
Functional Flexibility Extremely high - multi-functional at commercial scale
Facility Completeness Very high - stadium plus multiple specialist facilities
Maintenance Performance Very strong - professional institutional management
Spectator Experience Elite - premium stadium experience and comfort

Universal Design Implementation Gaps

The audit findings highlight key spatial inequities when evaluated against the Universal
Design (UD) principles established in Section 2.2. Although designated accessible seating
exists, its concentration in perimeter zones fails to provide equitable, non-segregated viewing
options with C-value sight line clearance during standing moments. Furthermore,
accessibility in the evaluated venues remains largely restricted to basic physical ramps.
Essential non-physical dimensions - such as multi-sensory way-finding (tactile paving,
acoustic cues), sensory quiet spaces, and dignity-preserving support infrastructure (adult-
changing hoists, multi-height counters) - are absent. Addressing these specific deficiencies is
necessary to move beyond baseline compliance toward the inclusive, multi-sensory
framework outlined in Section 2.2 (Fitri et al., 2022; Olotuah & Taiwo, 2015).

COMPARATIVE MATRIX ANALYSIS

The structured comparative matrix (Table 8) synthesises the performance evaluations of all
six case studies across the eight criteria, enabling cross-case identification of performance
gradients and recurring patterns.

Table 8: Consolidated comparative performance matrix - all six case studies

Criterion UNIPORT UNIBEN UNN NUS Sydney Michigan
(NG) NG) NG) (SG) (AU) (USA)

Spatial Dispersed Compact Semi-integ. ~ Highly opt. Highly integ. Mega-zoned

Organisation

Environmental Weak Moderate Moderate High High High

Comfort

Safety Systems Weak Weak Weak Strong Strong Very Strong

Accessibility Very Poor Poor Poor High High High

Functional Moderate Moderate High High Very High Extreme

Flexibility

Facility High Moderate High High High Very High

Completeness

Maintenance Weak Weak—Mod. Moderate Strong Strong Very Strong

Performance

Spectator Poor Moderate Moderate High High Elite

Experience

Colour key: Red = significant deficiency (Nigerian cases); Yellow = partial performance; Green = adequate / high
performance.
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DISCUSSION
Spatial and Functional Performance

The comparative matrix reveals a clear and progressive performance gradient across the six
cases. Among Nigerian facilities, spatial organization ranges from heavily dispersed at
UNIPORT to compact at UNIBEN and semi-integrated at UNN. This progression reflects an
incremental development toward spatial efficiency, yet even the most advanced Nigerian case
falls substantially short of the highly integrated and optimized layouts observed at NUS,
Sydney, and Michigan. The dispersed configurations of Nigerian facilities result in long inter-
facility walking distances and poor way-finding, which disrupt visual cohesion and spatial
legibility (Ching, 2014; Lawson, 2001).

In terms of functional flexibility, UNN demonstrates comparatively high multi-sport capacity,
while UNIPORT and UNIBEN remain moderate. International facilities, by contrast, are
designed from the outset for multi-functional programming, enabling sports, training, events,
and wellness activities to coexist within coordinated spatial systems. This integration
supports revenue diversification and improved facility utilization - outcomes that Nigerian
universities could realistically pursue through retrofitting and strategic spatial
reconfiguration.

Safety, Accessibility, and Environmental Performance

A particularly striking finding concerns the systematic weakness of all three Nigerian cases in
safety and accessibility. Across UNIPORT, UNIBEN, and UNN, emergency exit provision,
fire detection, and fire suppression systems are uniformly inadequate. This represents a
structural design failure with significant legal and moral implications for host institutions.
International cases consistently implement comprehensive fire safety systems, crowd
management engineering, and clearly demarcated evacuation routes as non-negotiable
baseline provisions.

Accessibility performance mirrors this pattern. All three Nigerian facilities lack meaningful
provision for persons with disabilities, with no ramps, tactile pathways, wheelchair viewing
bays, or adapted sanitary facilities observed. This stands in direct contrast to the full universal
design compliance of NUS, Sydney, and Michigan, and contravenes the principles set out by
the Centre for Excellence in Universal Design (2012). The implications extend beyond legal
compliance: the absence of inclusive design actively excludes a significant segment of the
student population from participation in campus sporting life.

Environmental performance, while rated moderate at all three Nigerian facilities, is
characterized by reliance on passive strategies that are insufficiently designed for the hot-
humid conditions prevailing at UNIPORT and UNIBEN and the hot-dry-season conditions at
UNN. Indoor spaces at all three sites exhibit inadequate ventilation cross-sections and
insufficient shading to meaningfully reduce thermal stress. International facilities, by
contrast, integrate passive design measures - orientation, shading, high-performance glazing,
and natural ventilation - within a comprehensive environmental management framework that
reduces both discomfort and energy consumption.
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Maintenance and Operational Management

Maintenance performance represents one of the starkest contrasts between Nigerian and
international facilities. At UNIPORT and UNIBEN, a weak maintenance culture has resulted
in visible structural deterioration, degraded playing surfaces, non-functional sanitary
facilities, and the progressive failure of electrical and plumbing systems. UNN performs
somewhat better, though maintenance remains inconsistent across zones. This pattern is
consistent with findings by Ajeigbe et al. (2020) and Olotuah and Taiwo (2015), who identify
weak maintenance management practices as systemic across public sports infrastructure in
Nigeria.

International facilities operate within structured facility management programmes that
combine planned preventive maintenance, user feedback mechanisms, and, at NUS and
Michigan, automated smart building management systems. The fundamental distinction is
that international facilities treat maintenance as an embedded operational function, whereas
Nigerian facilities treat it as a reactive and discretionary activity. This cultural and
institutional difference, rather than any single design element, is arguably the most
consequential driver of the performance gap.

Implications for Nigerian University Sport Infrastructure

The findings collectively confirm that the primary distinction between Nigerian and
international campus sport arenas lies not in the availability or diversity of facilities - indeed,
UNIPORT and UNN compare favourably with international cases on facility completeness -
but in the degree of systems integration, performance optimization, and sustained operational
management. This reinforces the study's central argument that campus sport arena design in
Nigeria must transition from a facility-provision model to a performance-based systems
model.

It is important to note that the Michigan case, while highly instructive, represents an extreme
of resource intensity unlikely to be replicated in a Nigerian institutional context. The NUS
and Sydney models offer more practically transferable lessons, demonstrating that high
environmental performance, universal accessibility, and robust safety systems are achievable
without the scale of commercial investment that characterizes US collegiate athletics.

RECOMMENDATIONS

Based on the comparative findings, the following recommendations are directed at architects,
university administrators, and government agencies responsible for the design,
commissioning, and management of campus sport arenas in Nigeria:

1. Adopt performance-based design criteria. All future sport arena projects should be
designed against measurable performance benchmarks - covering environmental
comfort, safety compliance, accessibility, and operational efficiency - rather than
minimum spatial provision alone. Design briefs should specify these criteria from
project inception.
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Mandate safety infrastructure. All campus sport arenas must incorporate clearly
defined emergency exits, fire detection and suppression systems, evacuation route
signage, and crowd management provisions as non-negotiable design requirements.
Existing facilities should be audited and retrofitted urgently.

Integrate climate-responsive passive design. Design strategies should incorporate
passive ventilation systems, external shading devices, daylight optimization, and
climate-responsive materials appropriate to local micro-climatic conditions, reducing
thermal discomfort and operational energy demand without dependence on
mechanical cooling systems.

Optimize spatial organization. New sport arenas should adopt compact, well-clustered
spatial layouts that minimize inter-facility circulation distances, improve way-finding,
and support functional integration between sports, support, and administrative zones,
following principles demonstrated by NUS and Sydney.

Embed structured maintenance management. A formal facility management
framework - encompassing preventive maintenance schedules, condition monitoring,
and dedicated operational budgets - should be developed alongside, and not after,
design documentation, and treated as a non-negotiable element of institutional
investment in sport infrastructure.

Explore incremental smart technology integration. Future facilities should where
feasible incorporate smart systems for lighting management, energy monitoring,
security, and scheduling. Even modest investment in metering and sensor-based
controls can deliver significant operational savings and improved user experience at
relatively low incremental cost.

Universal Design Recommendations:

a. Enforce C-Value Sight line Equity: Mandate non-segregated accessible seating
distributed across all ticket tiers, requiring dynamic sight line calculations that
account for standing crowds.

b. Integrate Multi-Sensory Accommodations: Require continuous tactile ground
paving, high-contrast visual cues, acoustic dampening, and dedicated sensory
quiet rooms in high-occupancy venues.

c. Upgrade Dignity-Preserving Infrastructure: Standardize adult-changing places
equipped with ceiling hoists and multi-height service/concession counters in
building design codes.

d. Mandate Post-Occupancy UD Audits: Establish periodic operational audits to
ensure continuous spatial compliance and barrier removal during live events.

LIMITATIONS

This study is subject to several limitations that should be acknowledged. First, data collection
for the three international case studies relied on secondary sources rather than direct site
observation, which introduces potential variation in the depth and currency of information

across the two groups of cases. Future research should seek primary data collection across all

cases to ensure methodological consistency.
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Second, the performance ratings employed in the comparative matrix are descriptive rather
than quantitative, and are based on the judgment of the primary researchers. While the
framework was applied consistently, a more rigorous scoring instrument, validated by
independent assessors, would strengthen the reliability of cross-case comparisons. Third, the
study does not incorporate the perspectives of facility users - students, athletes, and staff -
whose lived experience would provide important supplementary evidence, particularly
regarding satisfaction, comfort, and accessibility. Post-occupancy evaluation surveys are
recommended for subsequent studies.

Finally, the three Nigerian cases, while representative of established federal universities, do
not encompass the full diversity of Nigerian higher-education sport infrastructure. State
university and private university facilities may exhibit different performance profiles and are
a productive subject for further comparative investigation.

CONCLUSION

This study examined the design and performance of campus sport arenas through a
comparative case study approach spanning Nigerian and international university contexts.
Three Nigerian facilities - the University of Port Harcourt Sports Complex, the University of
Benin Sports Complex, and the University of Nigeria, Nsukka Sports Arena - were evaluated
against three international benchmarks: the National University of Singapore Sports
Complex, the University of Sydney Sports and Fitness Complex, and the University of
Michigan Athletics Complex.

Findings reveal a consistent and multi-dimensional performance gap between Nigerian
campus sport facilities and international standards. Nigerian arenas are developed primarily
through a facility-provision approach in which emphasis is placed on the delivery of basic
sporting infrastructure without adequate integration of performance-based design principles.
As a consequence, deficiencies are evident and persistent across spatial organisation,
environmental comfort, safety systems, accessibility, and maintenance performance -
deficiencies that limit usability, reduce longevity, and in the case of safety and accessibility,
carry legal and ethical implications for host institutions.

International case studies demonstrate a performance-driven design paradigm in which sport
facilities are developed as integrated systems combining spatial efficiency, environmental
responsiveness, technological integration, and user-centred planning. These facilities are
designed not merely for sports participation but for operational sustainability, inclusive use,
and enhanced user experience across the full range of stakeholders.

The study concludes that improving campus sport arenas in Nigeria requires a fundamental
institutional and professional transition: from conventional design-and-build provision to
performance-based, systems-oriented sports architecture. This transition is not contingent on
resource parity with international benchmarks, but on a reorientation of design priorities,
procurement requirements, and operational culture. The recommendations offered here
provide a practical pathway toward that transition, and are intended to inform architects,
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university administrators, and government agencies as they plan and invest in the next
generation of Nigerian university sport infrastructure
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