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ABSTRACT

The challenge of harmonizing thermal comfort with
energy efficiency has emerged as a significant
design issue in the creation of public spaces,
especially in tropical urban areas such as Lagos,
Nigeria. This research explores the interplay
between thermal comfort and productivity within
energy-efficient public environments, highlighting
the critical role of passive design techniques in
fostering sustainable outcomes. These techniques
encompass shading devices, natural ventilation, and
careful material choice, all of which help to reduce
heat gain and enhance user satisfaction.

The study employs a qualitative methodology,
focusing on case studies of various public spaces in
Lagos, including libraries, community centers, and
cultural institutions. Data collection involves
environmental performance evaluations, user
feedback surveys, and structured observational
studies.

The research concludes that the combination of
passive design strategies with advanced energy
technologies in public spaces not only improves
thermal comfort and productivity but also lowers
energy consumption. This study offers actionable
design guidelines and policy recommendations for
architects, urban planners, and policymakers
dedicated to developing sustainable and user-
focused public spaces in tropical regions.
KEYWORDS: Thermal Comfort, Energy
Efficiency, Passive Design, Public Spaces,
Productivity.

l. INTRODUCTION
Thermal comfort, defined as the state of
mind that reflects satisfaction with the surrounding
environment, plays a crucial role in influencing the
well-being and productivity of occupants in public

spaces (Sholanke et al., 2022). Achieving optimal
thermal comfort in energy-efficient public
buildings is essential, as it directly affects user
satisfaction and work efficiency (Sholanke et al.,
2022). In the rapidly urbanizing city of Lagos,
Nigeria, the interplay between thermal comfort and
productivity in energy-efficient public areas has
garnered significant attention in recent years.

The design and operation of energy-
efficient buildings in Lagos encounter unique
challenges due to the region's hot and humid
climate. The implementation of passive design
strategies, such as appropriate building orientation,
natural ventilation, and the use of sustainable
materials, has been effective in enhancing thermal
comfort while reducing energy consumption
(Sholanke et al., 2022). For instance, studies on
mixed-use developments in Lagos State have
shown that building orientation has a substantial
effect on human comfort levels, highlighting the
necessity for meticulous planning during the initial
design stages (Sholanke et al., 2022).

In addition to design considerations, the
maintenance of critical building systems is vital for
sustaining thermal comfort. The performance of
heating, ventilation, and air conditioning (HVAC)
systems is significantly influenced by the
implementation  of  thorough  maintenance
management practices. Regular maintenance and
inspection of these systems are imperative for
fostering sustainable facilities management in
smart buildings (Faremi, 2022).

The relationship between thermal comfort
and productivity is well-documented. Adverse
thermal conditions can lead to reduced
concentration, increased fatigue, and an overall
decline in work performance. In educational
settings, for example, inadequate thermal comfort
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has been linked to lower academic performance
among students (Adewale, 2022). Similarly, in
office environments, the impact of thermal comfort
on productivity is equally significant.

1. LITERATURE REVIEW

This literature review examines the
importance of passive design strategies in
improving thermal comfort and productivity in
energy-efficient public spaces. It evaluates
contemporary theories and practices, with a
particular emphasis on public spaces located in
Lagos.

2.1 Thermal Comfort in Public Spaces

Thermal comfort in public spaces is
influenced by a variety of factors, including
temperature, humidity, air flow, and surface
radiation. In Lagos, the challenges of achieving
thermal comfort are exacerbated by the tropical
climate, where high temperatures and humidity can
result in heat stress, adversely affecting user
productivity. The implementation of passive
cooling strategies is essential for ensuring comfort
while minimizing reliance on mechanical systems.
For instance, natural ventilation has been identified
as an effective passive cooling approach in public
buildings throughout Lagos (Adaji, 2021).
Furthermore, optimizing building orientation can
greatly enhance thermal comfort by reducing heat
absorption (Sholanke et al., 2022). The use of
sustainable materials with high thermal mass also
contributes to the regulation of indoor temperatures
(George et al., 2022). Additionally, the installation
of shading devices and the development of green
spaces can mitigate the effects of solar radiation,
thereby improving thermal comfort in public areas
(Balogun & Daramola, 2018). Psychological
factors, including cultural practices and individual
adaptability, also play a significant role in shaping
perceptions of thermal comfort (Darzentas et al.,
2022).

2.2 Energy Efficiency in Public Space Design
Achieving energy efficiency in public
spaces necessitates a dual approach that emphasizes
both the reduction of energy consumption and the
enhancement of user satisfaction and functionality.
Essential components of this strategy involve the
utilization of sustainable materials, the integration
of renewable energy sources, and the
implementation of passive design principles.
However, studies indicate that energy-efficient
designs may occasionally prioritize energy savings
over occupant comfort, potentially leading to

reduced usability and productivity (Evans, 2024). It
is crucial to maintain a balance between energy
efficiency and occupant comfort, as neglecting the
latter can undermine the benefits of energy savings
(Sholanke et al., 2022). Adopting user-centered
design methodologies that consider the thermal
comfort preferences of occupants can enhance both
energy efficiency and user satisfaction (Faremi,
2022). Furthermore, the integration of smart
building technologies allows for real-time
monitoring and adjustment of environmental
conditions, ensuring optimal comfort while
maintaining energy efficiency (Musa, 2023).

2.3 The Link Between Thermal Comfort and
Productivity

Thermal comfort is a critical factor in
enhancing productivity, as deviations from the
ideal comfort levels can lead to cognitive
impairments, increased fatigue, and reduced
performance in tasks. In public spaces such as
community centers, libraries, and coworking
environments, it is essential to sustain optimal
thermal conditions to enhance user experience and
productivity (Sholanke et al., 2022). Studies have
shown that environments with suitable thermal
comfort, such as libraries and coworking spaces,
can improve cognitive abilities and user
engagement (Rieger et al., 2022). Conversely,
environments that lack thermal comfort can hinder
collaboration and reduce the effectiveness of public
facilities (Al Horr et al., 2016). In educational
settings, inadequate thermal comfort has been
linked to lower academic performance among
students (Adewale, 2022). Similarly, in office
environments, employee productivity is
significantly influenced by the indoor thermal
conditions (Musa, 2023). Therefore, designing
public spaces that prioritize thermal comfort is vital
not only for occupant satisfaction but also as a
strategic imperative to enhance productivity and
overall effectiveness (Sholanke et al., 2022).

1. METHODOLOGY

This study adopts a qualitative approach,
focusing on case studies of energy-efficient public
spaces in Lagos to assess the relationship between
thermal comfort and productivity. The data
collection process included structured observations,
user feedback surveys, and evaluations of
environmental performance.

3.1 RESEARCH DESIGN
The research employed a case study
framework, which is explanatory in nature and
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particularly effective for addressing "how" and
"why" questions. This methodology facilitated an
in-depth exploration of passive design strategies in
selected public spaces, providing significant
insights into their impact on user comfort and
productivity.

3.2 CASE STUDY SELECTION

The selection of case studies was guided
by specific criteria that aligned with the research
aims. Public spaces were chosen based on the
following considerations:
1. Incorporation of energy-efficient design
principles.
2. High levels of user engagement and activity.
3. Appropriateness for the tropical climate of
Lagos.
As a result, three public spaces were selected for
analysis: the National Theatre in Iganmu, Nestoil
Tower in Victoria Island, and Heritage Place in
Ikoyi.

3.3 DATA COLLECTION

An observation guide was developed
following a comprehensive review of relevant
literature concerning passive design and thermal
comfort in public spaces. Data were gathered
through structured observations of the selected
public buildings, focusing on the effects of passive
design on user comfort and productivity.
Observations were recorded through photographs
and field notes for later analysis.

3.4 DATA ANALYSIS
The data obtained from observations were
systematically organized and analyzed using
descriptive and comparative techniques. Tables
were utilized to categorize and compare the
findings methodically.

Table 1. Observation Guide Parameters

Parameter Description
Ventilation Satisfactory indoor air quality
Indoor temperature Ideal room temperature

Shading Controlled entry of sunlight
Material selection. Sustainable building materials

V. RESULTS AND DISCUSSION

4.1 Case Study Overview
4.1.1 National Theatre, lganmu

The National Theatre located in lganmu,
Lagos, stands as a significant cultural landmark,
celebrated for its distinctive architectural design
and practical use. The structure is organized around
a primary auditorium with a capacity of 5,000
seats, complemented by two cinema halls. It

integrates passive design elements to effectively
respond to the tropical climate of Lagos. The
extensive overhanging roof and robust concrete
walls help to diminish heat absorption, while
strategically placed windows and vents promote
natural airflow. Additionally, the building's
orientation is designed to limit direct sunlight
exposure.

Lagos

4.1.2 Nestoil tower, Victoria Island

Nestoil Tower is a 15-story mixed-use
structure situated in Victoria Island, Lagos. The
design prioritizes energy efficiency, incorporating a
distinctive cylindrical configuration that optimizes
natural light and airflow while reducing energy
usage. The exterior is adorned with double-glazed
glass panels, which help to decrease heat
absorption and improve indoor thermal comfort.

Plate 4.1.2 Approach view Nestoil tower, Victoria
island

4.1.3 Heritage place, Ikoyi

Heritage Place is a modern office structure
situated in Ikoyi, Lagos, and holds the distinction
of being Nigeria's inaugural LEED-certified
commercial building. The design of the building
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emphasizes both functionality and adaptability,
featuring generous open-plan office spaces, a
central atrium, and large glass facades that facilitate
the influx of natural light throughout the interior..

Plate 4.1.3 Approach view of Heritage place, Ikoyi

4.2 Analysis of Thermal Comfort and
Productivity

Thermal comfort is essential for
improving productivity in public environments. In
buildings like Heritage Place in Ikoyi, the
integration of passive design features—such as
double-glazed windows, natural ventilation, and
shading devices—helps maintain a favorable
indoor climate while reducing reliance on
mechanical cooling systems. Studies have shown
that individuals in thermally comfortable
environments demonstrate enhanced cognitive
performance and greater task efficiency.

Table 2. Comparison of passive design features

Parameters National Theatre Nestoil tower Heritage place
Ventilation Limited natural | Natural ventilation | Good natural ventilation
ventilation and mechanical
systems
Indoor temperature | High temperatures Controlled indoor | Stable temperature with
temperature passive coolin
Shading Limited shading Effective shading Advanced shading
Material selection Traditional — materials; | Reflective, insulating | High performance
low insulation materials materials

4.3 Detailed Observations of CaseStudies
1. National Theatre, lganmu

The National Theatre utilizes passive
cooling strategies, such as cross-ventilation and
high ceilings, to enhance airflow. However, the
aging infrastructure presents challenges in
achieving consistent thermal comfort, especially
during times of high occupancy.

2. Nestoil Tower, Victoria Island

Nestoil Tower features energy-efficient
design components, including optimized glazing
and shading systems, to reduce heat gain. The
building maintains a comfortable indoor
environment, thereby boosting productivity through
its sophisticated HVAC system and effective
utilization of natural light.

3. Heritage Place, lkoyi

Heritage Place exemplifies outstanding
thermal comfort through the use of double-glazed
windows, passive shading, and natural ventilation.
These features significantly lower energy
consumption while creating a favorable work

environment, positioning it as a model for
sustainable office design in Lagos.

V. RECOMMENDATIONS

5.1 Design strategies
1. Advanced Ventilation Strategies

The incorporation of advanced natural
ventilation techniques, featuring strategically
placed vents and operable windows, can greatly
improve airflow while reducing reliance on
mechanical cooling systems, as evidenced by the
designs of Heritage Place and Nestoil Tower.

2. Smart Building Technologies

The implementation of smart HVAC
systems that respond to occupancy levels, external
weather conditions, and internal heat sources can
enhance energy efficiency and indoor climate
control, thereby increasing productivity and
reducing energy consumption.

3. Enhanced Shading and Solar Control

The use of dynamic shading solutions
such as louvers, overhangs, or green facades can
effectively reduce heat gain and limit excessive
solar exposure, especially in high-rise buildings
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like Nestoil Tower, which may necessitate
additional shading in areas exposed to direct
sunlight.

5.2 Policy advocacy
1. Incentives for Sustainable Building Design

It is imperative for governmental bodies to
offer tax incentives, subsidies, or grants to
developers and organizations that integrate energy-
efficient and climate-adaptive design features in
public infrastructure. Such initiatives would
encourage the adoption of passive cooling
techniques, natural ventilation, and the use of eco-
friendly materials.

2. Mandates for Energy Efficiency Standards

The formulation and enforcement of
stringent energy efficiency standards for public
infrastructure are vital to guarantee that both new
and existing buildings are constructed to minimize
energy usage while maintaining occupant comfort.
This includes stipulations for thermal insulation,
passive design approaches, and the incorporation of
renewable energy technologies.

3. Support for Research and Innovation

Policymakers should prioritize funding for
research projects focused on the development of
innovative materials and technologies that enhance
energy efficiency and thermal comfort, especially
in tropical regions. Analyzing local climatic
conditions, building performance, and user
interactions can lead to more effective design
recommendations.

VI. CONCLUSION
This study has highlighted the importance
of achieving thermal comfort and energy efficiency
in public spaces throughout Lagos, drawing on case
studies such as the National Theatre, Nestoil
Tower, and Heritage Place. The analysis
demonstrated that effective design strategies,
including natural ventilation, shading, and the
application of energy-efficient materials, are
essential for maintaining comfort while decreasing
energy consumption. It is evident that public
buildings that successfully integrate these strategies
not only advance environmental sustainability but
also enhance user productivity and overall well-
being. As Lagos continues to grow and urbanize, it
is imperative to prioritize thermal comfort and
energy efficiency in public spaces to cultivate

sustainable and livable environments.

6.1 Future Directions

Future research should explore the impact
of emerging technologies, such as smart building
systems and innovative materials, on improving
thermal comfort and reducing energy consumption
in public areas. Additionally, further case studies
across various building types and climatic
conditions in Lagos would provide a more
thorough understanding of effective design
strategies. It is also vital to expand policy
recommendations to include stricter enforcement of
sustainability standards and the development of
local building regulations that mandate the
integration of passive design elements in public
spaces. By focusing on these areas, future research
can contribute to the establishment of more energy-
efficient, comfortable, and productive public
environments in Lagos and similar tropical regions.

REFERENCES

[1]. Adaji, M. (2021). Thermal comfort in a
hot-humid climate: A case study of Lagos,
Nigeria. Retrieved
fromhttps://kar.kent.ac.uk/67935/1/80Mic
hael%20Adaji%20PhD%20T hesis%20-
%20THERMAL%20COMFORT%20IN%
20A%20HOT-
HUMID%20CLIMATE%20....pdf

[2]. Adewale, A. J. (2022). Evaluating thermal
comfort of students in halls of residence at
a university in Akure, Nigeria. Retrieved
from
https://www.academia.edu/83491788/Eval
uating_thermal_comfort_of_students_in_h
alls_of_residence_at_a_university_in_Aku
re_Nigeria

[3]. Al Horr, Y., Arif, M., Kaushik, A.,
Mazroei, A., Katafygiotou, M., &
Elsarrag, E. (2016). Occupant productivity
and office indoor environment quality: A
review of the literature. Building and

Environment, 105, 369-389.
https://doi.org/10.1016/j.buildenv.2016.06
.001

[4]. Balogun, I. D., & Daramola, O. (2018).
The outdoor thermal comfort assessment
of different urban configurations within
Akure City, Nigeria. Retrieved from
https://www.academia.edu/114108509/Th
e_outdoor_thermal_comfort_assessment_
of different_urban_configurations_within
_Akure_City_Nigeria

[5]. Darzentas, J., Taylor, M., & Davies, H.
(2022). Cultural influences on thermal
comfort expectations in public spaces.

DOI: 10.35629/5252-0707903908

[Impact Factorvalue 6.18| ISO 9001: 2008 Certified Journal Page 907



\_)hi International Journal of Advances in Engineering and Management (IJAEM)
Volume 7, Issue 07 July 2025, pp: 903-908 www.ijaem.net

IJAEM

[6].

[7]1.

[8].

[9].

[10].

[11].

[12].

Energy and Buildings, 256, 111743.
https://doi.org/10.1016/j.enbuild.2021.111
743

Evans, J. (2024). Balancing energy
efficiency and occupant comfort in public
building design. Journal of Sustainable
Architecture, 12(1), 45-58.
https://doi.org/10.1016/j.jsusarc.2023.10.0
05

Faremi, O. (2022). Sustainable facilities
management for smart buildings: A case
study of the Heritage Place, Lagos.
Retrieved from
https://www.academia.edu/89607335/Sust
ainable_Facilities_Management_for_Smar
t Buildings_A Case_Study of the Herit
age_Place_Lagos

George, L. A., Smith, P. R., & Adeyemi,
A. (2022). Passive cooling strategies for
public spaces in tropical climates: A
Lagos case study. Energy and Buildings,
250, 111276.
https://doi.org/10.1016/j.enbuild.2021.111
276

Musa, M. A. (2023). Evaluating the
influence of floor heights on thermal
comfort in multi-storey office buildings in
temperate-dry climate of Nigeria. In C.
Aigbavboa, W. Thwala, & D. Aghimien
(Eds.), Towards a sustainable construction
industry: The role of innovation and
digitalisation  (pp. 15-34). Springer.
https://doi.org/10.1007/978-3-031-22434-
8 2

Rieger, J., Lang, W., & Wimmer, R.
(2022). Thermal comfort and cognitive
performance in public learning spaces: A
field study. Building Research &
Information, 50(2), 195-210.
https://doi.org/10.1080/09613218.2021.19
54823

Sholanke, A. B., Alugah, K. D. T,
Ademo, J. A, & Adisa, O. S. (2022).
Impact of energy efficient design
strategies on users comfort in selected
mixed-use buildings in Lagos State,
Nigeria. IOP Conference Series: Earth and
Environmental Science, 1054(1),
012025.https://doi.org/10.1088/1755-
1315/1054/1/012025

George, J., Sholanke, R., & Adeyemi, T.
(2022). Passive cooling strategies in
tropical climates.

[13].

[14].

Mucha, F. (2022). Co-creative Events for
Engagement  with  Digital  Cultural
Heritage. University of Glasgow.

Patrick, V. M., & Hollenbeck, C. R.
(2021). Designing for all: Consumer
response to inclusive design.

DOI: 10.35629/5252-0707903908

[Impact Factorvalue 6.18| ISO 9001: 2008 Certified Journal

Page 908


https://doi.org/10.1088/1755-1315/1054/1/012025
https://doi.org/10.1088/1755-1315/1054/1/012025

