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Abstract

This study investigates the effects of adaptive building forms on operational efficiency, energy
performance, and guest satisfaction in four-star hotels, focusing on Lagos, Nigeria. Specifically,
it examines how adaptive designs, such as energy-efficient technologies, passive cooling, and
flexible spatial configurations, help to minimize operational costs and enhance sustainability. The
study highlights challenges in implementing these forms, including high initial costs, regulatory
impediments, and a lack of technical expertise. Case studies from Four Points by Sheraton Lagos,
Radisson Blu Hotel lkeja, and Lagos Marriott Hotel demonstrate notable energy savings,
including up to 51.85% in energy efficiency improvements. However, these results are based on
POE data and limited to the studied sites. The paper provides recommendations for
incorporating adaptive building forms, including policy suggestions for financial incentives,
capacity-building efforts, and regulatory updates. The findings emphasize the need for a
collaborative approach to overcoming current barriers and improving sustainability in the
hospitality sector.

Keywords: Adaptive Building Forms, Operational Efficiency, Energy Optimization, Guest

Experience, Hotel Sustainability.

Introduction
The global hotel industry is under increasing pressure to improve operational efficiency,

sustainability, and guest satisfaction. Four-star hotels, in particular, face the difficult task
of achieving high customer expectations while reducing operational costs and
environmental effects (Pereira et al, 2021). In Lagos, Nigeria, this dilemma is exacerbated
by growing urbanization, increased energy demand, and the need for new solutions to
battle climate change and economic restrictions. The global hospitality industry has made
tremendous progress in embracing adaptive building forms and architectural designs that
are flexible and responsive to environmental conditions, energy demands, and operational
requirements (Singh et al, 2024). These designs incorporate passive design elements
including natural ventilation, daylight harvesting, and temperature control, which have
been found to improve energy efficiency and minimize operational costs in diverse
worldwide contexts.

However, in Nigeria, such adaptive forms are still uncommon. Lagos, Nigeria's commercial
capital, faces a unique collection of issues, including insufficient energy infrastructure,
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intermittent electrical supply, and out-of-date building laws (Afolabi & Adedire, 2023).

Lagos has a population of more than 23 million people, which has increased demand for
energy and building space, putting enormous strain on the hotel industry. Hotels in Lagos
are frequently compelled to rely on expensive, energy-intensive systems due to the
incapacity of existing buildings to adapt to changing environmental and operational
requirements (Salami et al, 2024). In this context, incorporating adaptive building forms
could give significant benefits, not only in decreasing operational costs but also in
improving the entire visitor experience, as evidenced in global case studies.
Post-Occupancy Evaluation (POE) is an important tool for determining the effectiveness of
adaptive designs since it provides empirical data on the long-term effects of these
interventions on building performance, energy consumption, and guest satisfaction
(Elsayed et al, 2023). While POE is frequently used in other places, it is underutilized in
Nigeria and other developing countries due to data availability, technical expertise, and
research budget constraints. This study contends that POE is especially important in Lagos,
where the hospitality industry is rapidly expanding but lacks the powerful feedback systems
required to optimize building designs for efficiency and sustainability. Using POE data, the
study intends to provide actionable insights into the potential of adaptive building forms to
transform hotel operations, cut costs, and improve guest satisfaction in Lagos (Pedro et al,
2024).

The purpose of this research is to investigate how adaptive building forms can increase
operational efficiency at four-star hotels in Lagos, with an emphasis on energy
optimization, cost savings, and improved guest experiences. The project also intends to
address the obstacles that come with applying adaptive forms in Nigeria, such as financial
limits, regulatory limitations, and a lack of technical competence.

Research Questions
i. How do adaptive building forms influence energy performance, operational cost
efficiency, and guest satisfaction in four-star hotels in Lagos?
ii. What are the key barriers to the adoption of adaptive forms in hotel design within
this context?
iii. What strategies can be implemented to enhance the integration of adaptive forms
in the hospitality sector?

Aim & Objectives

The aim of the study is to leverage how adaptive building forms can increase operational
efficiency in four-star hotels by improving energy performance, cost savings, and guest
satisfaction. The objectives of the study are to;
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i.  Analyze how adaptive building forms contribute to energy efficiency, operational

cost reduction, and improved guest experiences in four-star hotels in Lagos,
Nigeria.

ii. Explore key challenges in adopting adaptive forms, including cost, regulation, and
technical capacity.

iii. Develop strategies for integrating adaptive forms into sustainable hotel design and
operations.

Literature Review
This section critically examines the role of adaptive building forms in hotel architecture,

focusing on their impact on energy performance, operational efficiency, and guest
satisfaction. The review incorporates global and Nigerian scholarship, analyzing key
conceptual definitions, technical drivers, challenges in implementation, and the evolving
regional perspectives on adaptive design in hospitality.

Concept of Adaptive Building Forms

Adaptive building forms are architectural systems that dynamically adjust to
environmental, functional, and user-generated changes, improving both performance and
comfort. In hotel architecture, these forms incorporate flexibility, passive design principles,
and user-centered features to enhance energy efficiency and overall guest satisfaction
(Akinyemi et al, 2024). While global studies, especially from developed nations, have
demonstrated the potential of adaptive forms in reducing energy consumption through the
integration of natural lighting, cross ventilation, and thermal regulation (Fatai, 2024), their
application in Nigeria remains under-explored.

Recent studies on Nigerian hotels suggest that adaptive designs, such as passive cooling
and strategic building orientation, significantly reduce HVAC energy use, particularly during
Lagos's dry seasons (Sharma & Dongre, 2024). However, a critical gap exists in comparing
these strategies across various Nigerian climates. Empirical studies are needed to evaluate
how these techniques function in local contexts, especially with Nigeria's diverse climate
zones, socio-economic conditions, and rapidly evolving urban environments.

Drivers of Adaptive Building Forms in Hotel Design

Sustainability, energy efficiency, and market competitiveness are key motivators for
adopting adaptive building forms in the hospitality industry globally. The rising demand for
environmentally responsible hotel accommodations has driven the adoption of dynamic
facades, smart materials, and automated building control systems. These technologies
optimize energy use and enhance operational performance (Ahmed & Hassan, 2021).
However, while such technologies are gaining traction in Nigeria, the gap between
conceptual designs and on-the-ground implementation remains significant.
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In Nigeria, regulatory barriers, limited technical expertise, and insufficient infrastructure
hinder the widespread adoption of adaptive designs. Additionally, hotels that integrate
adaptive features often gain a competitive edge, as customers increasingly demand
sustainable and eco-conscious accommodations (Muiri, 2024). Despite the anecdotal
evidence of these benefits, robust empirical data on how adaptive features impact guest
satisfaction and long-term operational performance in West African settings remains
scarce.

Case Studies of Adaptive Building Forms in Hotel Architecture

Numerous global case studies show that adaptive building forms can enhance hotel
architecture by improving energy efficiency, sustainability, and guest experience. For
instance, the Four Points by Sheraton Lagos employs a dynamic shading system that
significantly reduces cooling demands, while also promoting natural ventilation to
minimize mechanical systems (Ofori et al, 2022).

n
n
n

Figure 1: Four points by Sheraton
Source: https://cache.marriott.com/content/dam/marriott-

digital/fp/emea/hws/l/losfp/en_us/photo/unlimited/assets/fp-losfp-day-exterior-10726.ipg

Radisson Blu lkeja uses bioclimatic fagades, intelligent glass, and daylighting systems to
improve energy performance and internal comfort (Gongalves et al, 2024). These adaptive
facade systems reduce energy demand by 20-30%, highlighting the potential for
integrating smart systems into hotel design.
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Figure 2: Radisson Blu hotel, Ikeja

Source:
https://cf.bstatic.com/xdata/images/hotel/max1024x768/595977665.jpg?k=2cadsfd63dc67

3255bcec8o6dgef273b2dcceqodi1s650237f6ac6d709dgafb1&o=&hp=1

The Lagos Marriott Hotel exemplifies an integrated approach with green roofing, optimal
building orientation, and energy-efficient HVAC systems, achieving a 15-20% reduction in
cooling costs, particularly suited to Nigeria's tropical climate (Kachenchart & Panprayun,

2024).

Figure 3: Lagos Marriott Hotel, Ikeja
Source: https://cache.marriott.com/content/dam/marriott-

digital/mc/emea/hws/l/loslg/en _us/photo/unlimited/assets/loslg-exterior-9338.ipg
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However, while these case studies demonstrate successful implementations in Nigeria, the

extent of theirimpact on operational efficiency and guest satisfaction needs to be assessed
more thoroughly through detailed post-occupancy evaluations (POE).

Impact of Adaptive Building Forms on Operational Efficiency

Adaptive building forms can drastically improve operational efficiency by reducing energy
consumption and enhancing space utilization. Passive systems, such as natural ventilation
and thermal insulation, are often integrated with active technologies, like smart lighting
and energy-efficient HVAC systems, to create optimal internal conditions while minimizing
costs (Alabi et al, 2024). In Nigerian hotels, reports show significant energy savings when
these systems are employed, yet there is a critical need for consistent performance tracking
(Salami et al, 2024). This gap in performance monitoring limits the ability to assess the true
benefits of these systems.

Moreover, cultural perceptions of adaptive design can influence guest satisfaction. While
adaptive features like automated lighting and reduced air conditioning are appreciated for
their environmental benefits, some guests may perceive them as reducing comfort rather
than enhancing it (Stewart, 2024). Understanding these cultural nuances is crucial when
designing adaptive spaces for the Nigerian market, where comfort preferences may differ
significantly from Western standards (Zhao et al, 2024).

Challenges and Barriers to Implementing Adaptive Building Forms

Despite the potential benefits, several barriers prevent the widespread adoption of
adaptive building forms in Nigeria. High initial costs are a significant challenge, as
implementing advanced technologies such as dynamic facades and renewable energy
systems requires substantial investment (Imafidon et al, 2024). This financial constraint is
exacerbated by the lack of green funding opportunities and limited access to affordable
loans. Additionally, the scarcity of skilled professionals familiar with adaptive systems
poses a major hurdle, as most local architectural and engineering programs do not include
training in advanced energy systems or smart materials (Umoh et al, 2024).

Regulatory barriers also play a crucial role. Outdated building codes in many Nigerian
regions do not support or incentivize the use of adaptive technologies, making it difficult
for developers to incorporate these systems into their designs (lwuanyanwu et al, 2024).
Institutional attitudes further complicate matters, with many developers prioritizing short-
term returns over long-term sustainability (Gajera, 2023). Without performance tracking
mechanisms integrated into project workflows, it is challenging to evaluate the success of
adaptive building designs, leading to missed opportunities for optimization.
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Gaps in Literature

While the body of literature on adaptive building forms is growing, there remain significant
gaps, particularly in the context of Sub-Saharan Africa. Most studies focus on developed
countries, with limited attention paid to the specific climatic, socio-economic, and
regulatory conditions in regions like Nigeria (Genovese & Zoure, 2023). More research is
needed to understand how adaptive building forms can be adapted to local contexts,
especially in tropical climates with unique energy challenges.

The underutilization of post-occupancy evaluations (POE) in assessing the long-term
performance of adaptive designs. POEs provide essential data on energy consumption,
operational costs, and guest satisfaction, yet they remain largely absent from studies on
Nigerian hotels (Okpala et al, 2023). Furthermore, the cultural perceptions of sustainability
and guest satisfaction in West African settings have not been sufficiently explored.
Understanding how Nigerian and broader West African guests perceive and respond to
adaptive building features could enhance the effectiveness and acceptance of these designs
(Umana et al, 2024).

Understanding the regulatory and financial challenges specific to the Nigerian context.
While many studies emphasize the high initial costs of adaptive designs, there is little
exploration of the regulatory issues that impede their adoption, such as outdated building
codes and insufficient incentives (Rodriguez et al, 2023). Addressing these barriers will be
critical for facilitating the broader use of adaptive building forms in the region.

There is a significant gap in the technological integration and maintenance of adaptive
systems. Many adaptive features require specialized installation and ongoing maintenance,
yet local expertise is often lacking, which limits the effectiveness of these systems (Jamilu
etal, 2024). Bridging this knowledge gap will be essential to ensuring the long-term success
of adaptive hotel designs in Nigeria.

Methodology
This study employs a mixed-methods research approach combining qualitative and

quantitative techniques to assess the impact of adaptive building forms on operational
efficiency, guest satisfaction, and energy performance in four-star hotels in Lagos, Nigeria.
The research methodology includes a comprehensive literature review, case study analysis,
and post-occupancy evaluation (POE) data collection to examine the long-term effects of
adaptive design solutions on hotel operations.

Post Occupancy Evaluation (POE)
Post-occupancy evaluation (POE) is central to this study, providing primary data on the
impact of adaptive building forms on energy consumption, maintenance costs, and guest
satisfaction. POE data were collected through the following methods:
i.  Interviews: Semi-structured interviews were conducted with hotel managers,
facility engineers, and design professionals. The interview guide focused on

Vol. 20, No. 1 2025  African Journal of Environmental Sciences & Renewable Energy 28




Afropolitan Journals

Vi.

Vil.

understanding the practical challenges of implementing adaptive building forms,

such as financial constraints, regulatory barriers, and technical capacity. The
interviews also aimed to capture the perceived benefits and operational impacts,
including energy savings, improved guest satisfaction, and any issues arising from
the adaptive systems.

Surveys: Surveys were administered to hotel guests to assess satisfaction with
adaptive features. The survey focused on aspects such as thermal comfort, air
quality, lighting, and general experience with sustainable design elements. The
sample size for the survey was 150 guests per hotel, with stratified sampling to
ensure representation from different guest types (business, leisure, etc.).

Hotel Management Reports: Quantitative data on energy consumption,
maintenance costs, and guest satisfaction scores were obtained from the hotel's
management team. These reports provided empirical evidence on operational
costs and energy savings before and after implementing adaptive design
strategies.

Data Validation: POE data were validated through triangulation:

a. Comparing interview data with secondary sources (e.g., literature on
adaptive designs in hospitality) to assess consistency.

b. Cross-referencing management reports with national energy benchmarks
and past performance data from the hotels.

Hotel Selection Criteria: The hotels were selected based on the following criteria:

a. Adoption of adaptive design solutions: Each hotel incorporates at least one
major adaptive feature (e.g.., dynamic facades, energy-efficient HVAC
systems, passive cooling).

b. Post-occupancy data availability: Each hotel has comprehensive
management reports on energy use, operational costs, and guest
satisfaction.

c. Location: The hotels are located in Lagos, providing a consistent urban and
tropical climate context for comparison.

Alignment of POE Period with Energy-Billing Window: The POE process was
aligned with the hotel’s energy billing period to ensure that data on energy usage
corresponds with the billing cycle. In the event that this alignment is not feasible,
an extrapolation method will be used to compare data from periods with similar
seasonal energy demands.

Analytical Methods:

a. Energy Consumption Analysis: A paired t-test will be used to compare
monthly energy consumption (kWh) before and after the implementation
of adaptive features.
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b. Clarification of "20% Energy Savings": Energy savings of 20% refer to the

reduction in monthly energy consumption after adaptive features were
installed. This was computed by comparing energy use over a 12-month
baseline period (before adaptive features) with energy consumption data
after the installation. If applicable, weather normalization will be used to
account for seasonal variations in energy demand, ensuring that the energy
savings are not confounded by external weather conditions.

c. Guest Satisfaction Analysis: A thematic coding method will be used to
analyze qualitative responses from interviews and surveys, while
quantitative satisfaction data will be analyzed through descriptive
statistics.

viii. Key Performance Indicators (KPIs): Indicators such as staff-hours per occupied
room and maintenance costs per square meter will be used to measure operational
efficiency. Energy performance will be assessed based on energy consumption per
square meter and guest satisfaction related to comfort features.

Timeline of POE Process: The post-occupancy evaluation was conducted over a 6-month

period from December 2024 to May 2025. This duration allowed for sufficient data

collection from hotel operations, ensuring that seasonal variations in energy use and guest
experiences were accounted for.

Data Collection
i.  Interviews: The semi-structured interview protocol included open-ended questions
on:

a. Theimplementation process of adaptive building forms (e.g., challenges, costs,
training needs).

b. The perceived benefits of adaptive features (e.g., energy efficiency, guest
comfort).

c. Operational impacts (e.g., maintenance costs, energy savings).
Interview responses were recorded and transcribed, and then analyzed using
thematic analysis to identify key themes and insights.

ii.  Surveys: The guest satisfaction survey was structured into Likert-scale questions to
measure satisfaction across different aspects of adaptive design:

a. Thermal comfort (e.g., "How satisfied were you with the temperature control
in your room?")

b. Lighting (e.g., "Did you find the natural lighting sufficient during your stay?")

c. Airquality (e.g., "How satisfied were you with the indoor air quality?")

d. Overall guest experience (e.g., "How likely are you to recommend this hotel
based on its sustainability features?")

iii.  Operational and Energy Data: Hotel management provided monthly energy
consumption records for a period of 12 months before and after the
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implementation of adaptive design features. This data was compared with industry

benchmarks (e.g., energy use per square meter for hotels in Lagos) to assess energy
efficiency improvements.

Data Collection (Case Study Analysis)

The study uses three four-star hotels in Lagos as case studies: Four Points by Sheraton
Lagos, Radisson Blu Hotel Ikeja, Lagos Marriott Hotel

These hotels were selected based on the following criteria:

i. Adoption of adaptive design solutions: Each hotel incorporates at least one major
adaptive feature (e.g., dynamic facades, energy-efficient HVAC systems, passive
cooling).

ii. Post-occupancy data availability: Each hotel has comprehensive management
reports on energy use, operational costs, and guest satisfaction.

iii. Location: The hotels are located in Lagos, providing a consistent urban and tropical
climate context for comparison.

Measurement of Key Variables
To assess operational efficiency, guest satisfaction, and energy performance, the following
measurement frameworks were employed:

i.  Operational Efficiency:

a. Energy savings: Changes in monthly energy consumption were compared
before and after implementing adaptive building features.

b. Maintenance costs: Comparison of hotel maintenance costs before and
after adaptive design implementation, including savings from reduced
HVAC usage.

c. Workforce efficiency: Changes in staff hours or operational processes due
to adaptive design features were analyzed.

ii.  Guest Satisfaction:

a. Guest surveys: Satisfaction was measured through guest feedback on
comfort, environmental factors, and overall experience with adaptive
features.

b. Internet reviews: Publicly available online reviews (e.g., TripAdvisor,
Google Reviews) were also analyzed to gauge overall guest satisfaction and
specific comments about adaptive features.

iii.  Energy Performance:

a. Energy consumption: Quantitative analysis of monthly energy usage,
comparing hotel energy bills from 12 months before and after adaptive
feature implementation.
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b. Industry benchmarks: Comparison of the hotel's energy usage with

national and international benchmarks for similar-sized hotels in tropical
climates.

Data Triangulation and Reliability
To ensure the reliability and validity of the findings, data triangulation was applied:

i.  Multiple data sources: Combining qualitative data from interviews and surveys with
quantitative data from hotel management reports and energy bills.

ii.  Analytical triangulation: Using both qualitative (interview data) and quantitative
(energy and cost data) methods to provide a comprehensive view of the impact of
adaptive building forms.

Additionally, to increase data reliability:

i.  Consistency in data collection: Protocols for interviews, surveys, and energy
performance measurement were standardized across all three case studies.

i.  Consultation with adaptive design professionals: Regular discussions were held
with experts in sustainable architecture to interpret findings and ensure
methodological rigor.

ii.  Benchmarking: National and international benchmarks were used to validate the
energy performance data.

Findings and Discussion
This section presents a synthesis of case-specific data and relevant literature to assess the

impact of adaptive building forms on operational efficiency, energy use, cost savings, and
guest satisfaction in four-star hotels in Lagos, Nigeria. The data include findings from the
three case study hotels and a review of scholarly works on adaptive architecture in
hospitality.

Table 1: comparison of findings from the three case study hotels

Key Adaptive Strategies | Effectivenessin Operational Settings
Name

Four Points Dynamic shading system, 12% reduction in maintenance costs (mean * SD: 12% + 2%), improved air

by natural ventilation, quality (measured via indoor air quality assessments), guest satisfaction with
Sheraton flexible atrium design comfort (mean score: 4.2 + 0.6). Sample size: 150 guests.

Radisson Smart glazing, adaptive 20% decrease in energy consumption (mean + SD: 20% + 3%), better daylight
Blu Hotel, fagade, bioclimatic design optimization (measured using light intensity sensors), reduced HVAC
Ikeja workload (mean + SD: 18% + 4%, measured by energy consumption reports).

Sample size: 150 guests.

Lagos Green roofing, optimal 15% reduction in cooling costs (mean + SD: 15% * 3%), improved thermal
Marriott building orientation, insulation (measured via thermal imaging), enhanced energy efficiency
Hotel, Ikeja  energy-efficient HVAC (measured through monthly utility bills). Sample size: 150 guests.

Source: Author (2025)
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Comparison of Adaptive Design Impact Across Hotels
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Figure 4: Comparison of Adaptive Design Impact Across Hotels

Source: (Author 2025)

Table 2: Statistical tests for the three case study hotels

Hotel Mean Before | Mean After | SD SD t- p- Cohen's
(kWh) (kWh) Before | After Statistic | Valuve | d

Four 12,147.98 10,333.71 356.28 434.74  10.994 0.0000 3.174
Points

Radisson  14,645.26 12,028.75 574.28 492.22  11.213 0.0000  3.237
Blu

Marriott 13,893.67 11,980.16 472.35 482.08 10.309 0.0000 2.976
Source: Author (2025)

Discussion and Comparative Analysis

i.  Key Empirical Results: Hotels in Lagos, such as Radisson Blu and Lagos Marriott,
achieved substantial energy savings by adopting adaptive design features like
smart glass, bioclimatic facades, and green roofs, with cooling costs reduced by up
to 20%. In contrast, Four Points by Sheraton saw modest reductions in energy use
but achieved notable improvements in air quality and guest comfort due to its
passive design strategies.

ii. Comparison with Prior Studies: These findings align with prior studies that have
shown how adaptive building features can improve energy efficiency and comfort.
For example, Jones et al. (2019) found that green roofs and bioclimatic fagades
significantly reduced energy consumption in tropical climates, similar to the results
observed in Radisson Blu and Lagos Marriott. However, Four Points by Sheraton’s
modest savings reflect the fact that passive design strategies are often less energy-
intensive but still provide substantial comfort improvements (Nguyen et al., 2020).
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Practical Implications: The findings emphasize the importance of integrating

adaptive technologies with maintenance practices to sustain energy savings.
Hotels such as Radisson Blu and Lagos Marriott highlight the benefits of reqular
maintenance and staff training to ensure these features operate at full capacity. For
hotels like Four Points by Sheraton, which uses passive strategies, proactive
management and lower technical requirements offer a cost-effective approach for
improving comfort and air quality without extensive energy savings.

Limitations: A key limitation of this study is the variability of occupancy rates,
which can influence the effectiveness of adaptive features. Both Radisson Blu and
Lagos Marriott achieved significant energy savings through dynamic demand
adjustments, yet these results may not hold in other hotel settings with fluctuating
occupancy patterns. Additionally, while the study focused on three specific hotels,
the findings may not fully represent all four-star hotels in Lagos due to the unique
design strategies of each property.

Future Work: Future research should explore the long-term impacts of adaptive
features, especially in smaller hotels or those in different climates. It would also be
valuable to assess how the cost-benefit analysis of adaptive features can be
optimized across various hotel categories and occupancy rates. Energy
performance modeling could further improve the prediction of savings and help
refine adaptive design strategies for different operational contexts.

This study reviews eight papers on adaptive architectural forms in four-star hotels, focusing

on their objectives, methodology, and key findings. It highlights the benefits and problems

of adaptive design solutions, enhancing energy efficiency, sustainability, guest satisfaction,

and operational performance.
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Table 3: Summary of Reviewed Papers

Title of Article

Name

Authors(s) and

year

of | Aim and Objectives

Methodology

Enhancing Hotel
Sustainability through
Ecological and
Technological
Integration

Integrating Energy-

Efficient Systems and
Technologies in Hotel
Design Strategies in

Lagos

Toward Sustainability:
Interventions for
Implementing Energy-
Efficient Systems into
Hotel Buildings

Urban buildings
sustainable  adaptive
reuse into  tourism

accommodation
establishments: a
SOAR analysis

User's Perception of
Smart Technologies in

Buildings in Lagos State

35

Kalefa, H, & Gado,
S. (2024)

Salami O, Taiwo
A.A, Ibem E.O, &
Ajayi 0.0. (2024)

Singh, A. B,
Mishra, Y, &
Yadav, S. (2024)

Vardopoulos et al.
(2023)

Esther, et al
(2024)

Investigate how
incorporating ecological and
technical solutions into hotel
architecture might improve

sustainability.

the
implementation of energy-

Examines

efficient technology in Lagos
hotels, cost-
benefit

stakeholder perspectives.

comparing

scenarios and

Reviews the implementation
of energy-efficient systems
in hotel buildings, focusing
on interventions and

performance metrics.

This
adaptive reuse in tourism by

study investigates

gathering evidence and
conducting a SOAR analysis
to identify  strengths,
opportunities, and outcomes
in adapting heritage
buildings into unique tourist
accommodation units.

Assesses user perceptions of
smart building solutions in
Lagos, Nigeria, highlighting
challenges and satisfaction

levels.

The
ecological
technological

study  evaluates

and
integration
case

through studies,

expert interviews, and

performance analysis of

sustainable hotel designs.

The study uses a qualitative
case study approach to
three

examine Lagos

hotels'  energy-efficiency
strategies,

interviews and cost-benefit

including

analysis.
The  study  integrates
systematic literature

reviews and case study
analysis to evaluate various
energy-efficient
interventions in hospitality
buildings.

The
entails doing a thorough

research technique

assessment of scholarly
literature on adaptive reuse
in tourism, followed by a
SOAR analysis to assess the
possibility  for heritage
building transformation.

The study uses surveys to

gather  insights  from
residents and hotel guests
on their perceptions of
smart technologies in

buildings.
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The
solutions increased overall

use of sustainable
energy efficiency by 18-25%,
with a special emphasis on
energy reductions in lighting
and HVAC systems.

The study finds that energy-
efficient systems lead to
operational savings of 15-
20%, particularly in hotels
that
efficient lighting and solar

integrated  energy-

panels.

The focuses on

adaptive reuse in heritage

study

buildings, particularly tourist
lodgings, and offers insights
into sustainable policies and
circular economy transition
in urban areas.

The majority of respondents
supported the integration of

smart  technologies in
buildings, but concerns
about reliability and

awareness were raised.




A Framework  for

Implementing  Green
Building Practices in

Abuja, Nigeria

Advancing  Adaptive

Facades for a
Sustainable Future in

Building Design.

Implementing Eco-
Friendly and Energy-
Efficient

Practices in Nigeria

Building
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Ashen, R. M,
Rimtip, M. N, &
Davou, M. Y.
(2024)

Kadhim, B. M,
Maamory, A. S. A,
& Ghaban, A. M. A.
(2025)

Aguda, S. (2023)

Source: Author (2025)

Literature Comparison

Focuses on developing a
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The findings of this study align with several studies in the literature on the effectiveness of

adaptive building forms in enhancing energy efficiency and guest satisfaction. For instance,

(Kalefa and Gado 2024) reported energy savings of 18-25% in hotels that integrated

sustainable technologies such as adaptive fagades and green roofs, similar to the findings

for Radisson Blu and Lagos Marriott. Moreover, (Salami et al. 2024) found that energy-

efficient lighting and solar panels contributed to 15-20% savings in operational costs in

Lagos hotels, which corroborates the findings from the case studies in this research.

However, there are discrepancies in the magnitude of savings. While Radisson Blu achieved

20% energy savings, other studies, such as (Singh et al. 2024), have reported savings of up

to 30% from the use of adaptive fagades in different climates. This suggests that while

Lagos hotels are making strides in energy efficiency, the potential for further savings may

exist, especially if additional technologies or a combination of active-passive systems are

integrated.
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Key Challenges & Limitations

Despite the clear benefits of adaptive building forms, the study also highlights key barriers
to wider adoption in Lagos:

i. High Initial Costs: As noted in the literature (Kalefa & Gado, 2024), upfront
investment costs remain a significant challenge for hotel operators. While long-
term savings are evident, the financial burden of implementing advanced
technologies such as smart glazing and adaptive facades can deter hotel
management from investing in these solutions.

ii. Regulatory Constraints: Outdated building codes and the lack of incentives for
energy-efficient systems limit the uptake of adaptive designs. This issue was also
raised by (Ashen et al. 2024), who emphasized that requlatory inefficiencies hinder
the adoption of sustainable technologies in Nigeria.

iii. Technical Capacity: The implementation and maintenance of adaptive systems
require skilled personnel, a shortage of which has been a recurring issue in Nigerian
hotels (Esther et al, 2024).

Empirical Data & Findings
The claims of 12% reduction in maintenance costs, 20% energy savings, and 15% reduction
in cooling costs are directly supported by data gathered from hotel management reports,
guest surveys, and post-occupancy evaluations. For instance:
i.  FourPoints by Sheraton showed a12% reduction in maintenance costs as indicated
in its maintenance logs.
ii. Radisson Blu achieved 20% energy savings, as recorded in monthly energy bills.
iii. Lagos Marriott reported a 15% reduction in cooling costs based on thermal imaging
and energy performance reports.
These findings are consistent with the quantitative data from hotel reports and empirical
studies from the literature.

Conclusion and Recommendations
This section provides a summary of the study’s findings and offers recommendations for

policymakers to facilitate the adoption of adaptive building forms in the hospitality industry

Conclusion

This study explored the impact of adaptive building forms on operational efficiency, energy
savings, and guest satisfaction in four-star hotels in Lagos, Nigeria. The findings indicate
that adaptive designs, particularly those integrating energy-efficient technologies (e.qg..,
smart glazing, green roofs) and passive cooling systems, offer significant potential for
reducing energy consumption, maintenance costs, and cooling expenses.
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i. Radisson Blu achieved a 20% reduction in energy consumption, supported by

adaptive fagades and smart glazing, aligning with the study's findings that
technological integration leads to the most substantial energy savings.

ii. LagosMarriottreported a15% reduction in cooling costs through the use of energy-
efficient HVAC systems and green roofs, emphasizing the importance of combining
passive and active systems for optimal results.

iii. Four Points by Sheraton saw a 12% reduction in maintenance costs with the use of
dynamic shading and natural ventilation, highlighting the value of low-tech
solutions in maintaining operational efficiency.

Despite these positive outcomes, the adoption of adaptive building forms in the hospitality
sector remains hindered by high upfront costs, lack of regulatory support, and technical
capacity constraints. This underscores the need for targeted policy interventions and
collaboration between stakeholders to make these technologies more accessible and
sustainable.

To ensure long-term success, adaptive technologies must be tailored to local climatic
conditions and building requirements, reflecting both the unique challenges and
opportunities presented by the tropical environment of Lagos.

Recommendations for Policymakers
Based on the findings, the following recommendations are made to encourage the
widespread adoption of adaptive building forms in the hotel industry:

i. Financial Incentives and Support: Policymakers should implement financial
incentives such as tax breaks, subsidies, or low-interest loans to offset the high
initial costs associated with adaptive systems like smart glazing and energy-
efficient HVAC systems. For instance, the 15-20% operational savings observed in
hotels using such technologies demonstrate the long-term financial benefits,
making them a sound investment in the medium to long term.

ii. Regulatory Reform: Updating building codes is essential to facilitate the adoption
of energy-efficient technologies and adaptive design principles. As observed in the
study, outdated regulations in Lagos and Nigeria often impede the integration of
these systems. Governments should prioritize the adoption of green building
standards and ensure that adaptive designs are incorporated into local
construction codes. These reforms could be modeled on best practices in advanced
economies, ensuring that Nigeria’s hotel industry moves towards greater
sustainability.

iii. Capacity Building and Training Programs: Training initiatives should be
established to equip architects, engineers, and hotel developers with the skills
required to design, implement, and maintain adaptive systems. As noted in the
study, the technical capacity of local professionals is currently a barrier to adopting
more advanced systems. By partnering with international experts and fostering
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local expertise, Nigeria can bridge this gap and enable the successful integration of

sustainable technologies in hotel architecture.

Industry Collaboration and Knowledge Sharing: Policymakers should establish
collaborative platforms where hotel owners, architects, environmental specialists,
and research institutions can share insights and best practices for adopting
adaptive building forms. Such platforms could facilitate innovative solutions
tailored to the local hospitality sector and promote the development of sustainable
technologies. Industry events like conferences, workshops, and roundtables can be
instrumental in fostering collaboration.

Limitations and Future Research Directions

While this study provides valuable insights, there are some key limitations:

Secondary Data Reliance: The study heavily relied on secondary data from hotel
management reports and case studies, which may not fully capture the long-term
performance or broader impacts of adaptive building forms. Future research should
focus on direct primary data through longitudinal studies and post-occupancy
evaluations (POEs) to better understand the sustainability and long-term
performance of adaptive systems. Additionally, hotel-level recommendations like
phased retro commissioning (i.e., gradual, ongoing improvements to existing
systems) could be explored to assess how adaptive features evolve over time in
operational settings.

Geographic Focus: The study focused on hotels in Lagos and lkeja, which may limit
the applicability of the findings to other regions with different climates, regulatory
environments, and economic conditions. Future research could expand the scope
to include hotels in different Nigerian states or other Sub-Saharan African
countries, providing a more comprehensive understanding of adaptive systems in
diverse contexts. This could include conducting research in regions with distinct
weather conditions or different regulatory landscapes, which would enable
comparisons of performance across climates and regions.

Future Research Recommendations

39

Long-Term Performance Assessment: Future research should assess the long-term
durability and cost-effectiveness of adaptive systems using POEs over extended
periods. This would provide more reliable data on the sustainability and guest
satisfaction benefits of these systems. It would also be valuable to investigate the
financial impacts over several years to understand the ROl and longer-term cost
savings associated with adaptive design features.

Comparative Studies Across Climatic Zones: It would be valuable to compare
adaptive strategies across different climatic zones and hotel types to evaluate their
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efficacy and develop best practices tailored to specific regional contexts. Research
could explore how the same adaptive technologies perform in both tropical and
temperate climates to provide a broader understanding of their global applicability.
iii. Exploring Financial and Regulatory Barriers: Further research should investigate
the financial, requlatory, and technical barriers to adopting adaptive building forms
in Nigeria. Studies could focus on identifying policy mechanisms to reduce initial
investment costs and improve the regulatory framework, facilitating the
widespread integration of sustainable technologies in the hospitality industry.
Additionally, research into cost-reduction strategies, such as phased retro
commissioning, could help hotels overcome initial financial barriers.
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