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Systematic Review Article

ABSTRACT

Objective: This study seeks to review on energy efficiency and conversation of hotels in Ghana.
Methods: The reviewed studies adopted a cross-sectional study design. A systematic review was
carried out with the aid of online research journal websites as well as other in-context articles. While
conducting this study, the key words in the search query were directed towards energy efficiency
and conversation of hotels in Ghana. Areas noted in relation to this study was use of green
practices in hotels. Therefore, there was linkage of papers pointing out on energy efficiency and
conversation of hotels in Ghana.

Results: According to Appiah et al. study on sustainable energy systems and green practices,
majority (71.8%) noted that they do not implement and depend largely on renewable energy
programs. Only a few indicated they either use or implement renewable energy always, sometimes
and some are yet to start its usage. According to Mensah’s study, energy-efficient light bulbs
(94.2%), linen and towel reuse (74%), staff training in eco-friendly practices (72%), eco-friendly
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cleaning products (72%), and support for the local community (70%), were the most commonly
used eco-friendly practices in hotels in Accra. According to Boateng’s study, on green hotel
development, hotels are perceived to impact the natural environment negatively and the responses
given below by respondents were in contention with the fact that high levels of energy consumption
is one of the key impact of hotels on the environment.

Conclusion: In conclusion, the studies conducted by the researchers shed light on various aspects
of sustainable energy systems, green practices, and environmental awareness.

Keywords: Energy; efficiency; conversation; hotel; ghana.

1. INTRODUCTION

The current economic crisis has made hotels
more ecologically conscious than they have ever
been before. This is due to the enormous costs
associated with creating and operating a hotel
that does not comply with sustainable practices.
The significant increase in electricity costs over
the last few years has forced the hotel industry to
adopt more environmentally friendly practices [1].
These efforts include making the most of natural
light and decreasing trash.

Energy conservation refers to the process of
minimizing energy use in order to achieve the
most efficient utilization of energy. When better
energy management systems, changes in
consumer behavior, and the introduction of new
technologies are used to make good use of
energy [2], then using energy resources and
electrical appliances to save energy is the same
as using them in a good way. Electricity is
regarded as an essential component for both
society and the economy's development. This is
because it is present in every aspect of human
existence. Wu and colleagues' research projects
a 45 percent global population expansion in the
next ninety years. In light of this, there is an
immediate need for energy that is not only easily
accessible, but also broadly available and
environmentally friendly in order to meet the
standards for net zero carbon [3].

In the seventeen Sustainable Development
Goals (SDGs), one of the most important
components is the worldwide appeal to eliminate
poverty, safeguard the planet, and guarantee
that all people experience prosperity and peace
by the year 2030. Ghana, along with 193 other
United Nations member countries, accepted the
Sustainable Development Goals (SDGSs) in 2015
at the General Assembly of the United Nations in
Paris. Officially, they came into effect in January
2016. The Sustainable Development Goals
(SDGs) are a set of worldwide goals with five
overarching themes: people, planet, prosperity,

peace, and partnerships. Agenda 2030 is
another name for the United Nations' Sustainable
Development  Goals  (SDGSs). Ecological
preservation, social integration, and economic
progress are the objectives that they seek to
achieve. Among the objectives, Sustainable
Development Goal 7 (SDG 7) aims to guarantee
that by the year 2030, all people have access to
energy that is modern, cheap, dependable, and
sustainable. It is vital to create a solid energy
infrastructure, move away from fossil fuels and
toward renewable energy sources, and make use
of unconventional clean energy sources such as
nuclear power and hydrogen in order to achieve
target 7.

Hotel energy costs are among the highest due to
the buildings' massive power consumption. The
energy consumption of these structures is among
the highest in the tertiary sector [4]. Hotels
prioritize  energy-efficient methods to cut
operational expenses, including energy utility
costs, by up to twenty percent. The cost of
energy utilities is a readily manageable operating
expenditure [5]. As a result, concerns about
energy  conservation and environmental
preservation intimately connect to the growth of
the hotel sector.

The leadership's primary purpose is to develop a
sustainable organization that is environmentally
conscious and minimizes operating expenses via
the exploitation of renewable energy sources.
This is the primary objective of the leadership.
When it comes to the tourist business, reducing
operational expenses might potentially boost
both profitability and competitiveness [6,7]. The
implementation of energy-efficient solutions has
a positive influence on the aesthetic value of the
hotel, the comfort of its guests, and the reliability
of its maintenance systems. These approaches
can reduce pollution because they Ilower
emissions of acid gases, nitrous oxide,
greenhouse gases, and other pollutants, these
approaches are able to bring about a reduction in
pollution. Despite efficiency improvements,
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experts predict a 135% increase in tourism
emissions between 2005 and 2035 [8]. On the
other hand, high-quality service in the hotel
industry is often dependent on the facility being
clean and well-maintained.

Globally, there has been a significant amount of
research on energy efficiency, with a particular
focus on the hospitality and tourist industries. In
countries such as Ghana, there is a significant
paucity of evidence-based data concerning these
themes, despite the fact that the hotel and
tourism sector is now seeing a worldwide trend
toward more sustainable energy systems,
improved operations, and cutting-edge technical
innovations. The published literature contains a
significant amount of data indicating that hotels in
North America, Europe, and Asia have embraced
environmentally friendly practices and
sustainable energy systems [9]. Other emerging
regions of the globe, such as Nation [10], have
also been subjected to a comparable amount of
research.

However, efficient sustainable energy systems
by the hospitality industry in Ghana have not
been given much research attention. This study
aims to examine the energy efficiency and
communication practices of hotels in Ghana.

2. ENERGY EFFICIENCY AND
CONSERVATION

Numerous factors influence household and
individual energy  conservation  activities.
Psychological, social, economic, and
environmental elements primarily influence the
actions taken to preserve energy [11,12]. The
concept of planned behavior stands out as
particularly noteworthy among the many theories
proposed to explain energy-saving practices
[13,14]. A number of behavioral models have
been used to gain a better understanding of the
energy-related activities that families engage in,
such as energy laddering and stacking [15,16]. A
wide range of demographic parameters influence
people's energy-saving behaviors in residential
buildings, including the number of people in their
household, their age, their income, their level of
education, the type of occupancy, and the
duration of their stay [17]. Environmental factors,
related to the physical qualities of the structure
and its surrounding environment, influence
people's energy-saving habits [18]. Some other
socio-demographic characteristics may also play
a role in influencing people's behaviors about
energy conservation [19]. Cultural norms and

social pressure significantly influence people's
intentions to engage in energy conservation
practices, as per the theory of planned behavior
[19].

Investing in expensive equipment like electric
sub-meters, renewable energy sources, artificial
intelligence (Al), and the habit of turning off lights
and appliances when not in use is necessary to
find a solution [20,21]. Woodroof et al.
recommend moving on to more difficult pursuits
after completing these simpler tasks, also known
as "low-hanging fruits." Continue on until you
have achieved your policy goals, maintained your
gains, or improved them even more [22]. In 2005,
the Ministry of Energy and its associated
agencies aggressively pushed and implemented
laws to limit energy usage and distribution that
lose efficiency. These rules aim to regulate the
use and distribution of energy. This category
includes policies that aim to curb the national
demand for energy commodities through
incentives and mandatory measures. The year
2005 marked the beginning of Ghana's energy
efficiency strategy, which was implemented as a
component of a wider national energy policy that
attempted to solve all energy-related economic
concerns during that time period. In order to
achieve the goal of increasing energy efficiency
in Ghana, it was important to design a pricing
structure that was equitable and would provide
incentives to both residential and business users
to lower their energy use on their own will. In
addition to this, the system would fund public
education programs that educate individuals on
the reasons for and methods for conserving
energy [23, 2].

The survey found that hotels may save money,
make a favorable impression, and attract more
customers by implementing sustainable practices.
Hotels also appear to be making a good financial
decision by introducing sustainable practices, as
there is a quick payback time and long-term
economic savings. Hotel operations can produce
solid and liquid waste, which may have an impact
on the environment on a global or local scale.
Liquid trash often originates from the kitchen,
laundry, and restrooms, whereas solid garbage
consists of things like wasted paper and plastic,
food scraps, and rubber. Hotels' high energy
consumption contributes to climate change by
increasing carbon dioxide emissions. Proper
waste management and efficient resource usage
are two examples of sustainable business
practices that an eco-conscious company might
use. Still, hotels stand to gain from eco-friendly
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practices and sustainable initiatives. These
environmental advantages include less pollution,
less waste, and a smaller carbon footprint. It
safeguards the well-being of both employees and
consumers from a social perspective.
Additionally, it greatly enhances the company's
reputation.

Economically speaking, it helps the company's
bottom line, as cutting down on electricity and
water use may save a ton of money. Lanjewar's
research in the hotel business revealed that
independent hotels, in particular, can gain a cost-
and differentiating advantage through quality and
environmental management [24].

3. METHODS

The reviewed studies adopted a cross-sectional
study design. We conducted a systematic review
using online research journal websites and other
in-context articles. During the study, we focused
the search query on energy efficiency and
discussions about hotels in Ghana using specific
keywords. The study focused on two key areas:
energy efficiency and hotel conversation.
Therefore, there was a linkage between papers
highlighting  energy  efficiency and the
conversations taking place in Ghanaian hotels.
The research methodology is appropriate and
makes absolute sense, given the evident effects
on energy efficiency and hotel conversations..

4. RESULTS

Energy-efficient light bulbs (94.2%), linen and
towel reuse (74%), staff training in eco-friendly
practices (72%), eco-friendly cleaning products
(72%), and support for the local community
(70%), were the most commonly used eco-
friendly practices in Mensah's study on
environmental and sustainable tourism in the
Greater Accra Region of Ghana. Hotel owners
were always looking for ways to save money, so
they would reuse linens and towels and switch to
energy-efficient light bulbs. This helped them
stay competitive and profitable [25].

Appiah et al. have been researching topics such
as ecologically friendly methods and renewable
energy sources. Their findings indicate that the
great majority of firms place a significant amount
of importance on renewable energy projects, but
that 71.8% of them do not really carry out any of
these activities. Despite the fact that some
people have begun to use renewable energy
sources, only a tiny fraction of people have said

that they do so often, sometimes, or never. The
vast majority of respondents, which accounts for
88.1% of the total, also said that they turn off the
lights outdoors during the night and reduce the
overall lighting during the day. As part of their
environmental policy, 87 percent of the
participants said that they always use energy-
efficient light bulbs, which have a lifespan that is
twelve times longer than that of conventional
incandescent light bulbs. The majority of
individuals, 42.7%, always repair or replace
damaged equipment with newer ones that are
more efficient; this is another action that is
helpful to the environment. On the other hand, a
substantial majority of respondents (28.2%) said
that they sometimes use or use this strategy,
while a sizeable minority of respondents (1.8%)
stated that they have not yet started using it.

Also, 27.3% of respondents said that they never
make use of it. A significant number of
participants cited the installation of shade
windows as an environmentally beneficial activity
at their institution. Moreover, a majority of 64.5%
of respondents stated that they take precautions
to turn off the lights in vacant rooms. We use
magnetic cards to promptly turn off the power in
the room after guests have left. The majority of
respondents also emphasized that their
establishments implemented staff training and
actively encouraged tourists to engage in eco-
friendly practices as a form of green practice [26].

Boateng conducted an investigation into the
development of environmentally sustainable
hotels. It is a common misconception that hotels
have a negative impact on the surrounding
environment. The responses in the next section,
citing high energy use as an example, support
this viewpoint. According to the research findings,
hotels could potentially reap significant benefits
from solar electricity; however, the significant
initial expenses associated with installing solar
panels are the primary reason why many hotels
are hesitant to adopt this technology. The key
card, also known as a swipe card, eliminates
unnecessary power consumption, making it a
crucial strategy for both hotels to implement in
order to save energy [27].

5. DISCUSSION

According to Mensah's study, hotels may save
money by implementing energy-efficient light
bulbs and equipment, as well as limiting the
frequency of linen and towel changes. Star-rated
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Author/s Title Country  Method Results
Mensah I., 2006 Environmental Ghana The statistics presented here represent a Energy-efficient light bulbs (94.2%), linen and towel
management subset of a comprehensive study on reuse (74%), staff training in eco-friendly practices
and sustainable environmental management practices in (72%), eco-friendly cleaning products (72%), and
tourism hotels in Ghana's Greater Accra Region. support for the local community (70%), were the most
development: The The questionnaire gathered data on commonly used eco-friendly practices. Hotel owners
case of hotels in environmental management practices, were always looking for ways to save money, so they
Greater Accra perceptions of sustainable tourism, hotel would reuse linens and towels and switch to energy-
Region (GAR) of facility details (including classification, efficient light bulbs. This helped them stay competitive
Ghana. ownership type, services offered, and staff and profitable.
size), as well as socio-economic
characteristics such as age, gender,
education, and income.
Appiah P.A., Sustainable Energy  Ghana Sustainable energy systems and green Most Tamale hotels have environmental management
Adongo R., Systems and Green hotel practices in the Tamale metropolitan, plans. We also find that pricing and green regulation
Safo A.R., 2023 Hotel Practices in Ghana are assessed using a cross-sectional understanding are the main barriers to consumers
Hotels in Tamale design and quantitative technique. Both adopting and using sustainable energy technologies.
Metropolis, Ghana descriptive and inferential analysis are used. The study found a statistically significant association
between education and green energy practices. Yet
again, study reveals that a green management
approach is highly linked to a great team.
Boateng A.K., Green hotel Ghana Using the purposive sampling technique, the The research found that these metropolitan hotels
2019 development: highest star-rated hotels in a city named promoted dynamic and resilient communities via eco-

Towards the
building of resilient
cities in Ghana.

Koforidua in Ghana were selected

as case studies. Top management of these
hotels, together with officials from the
relevant Government Actors were

interviewed.

friendly practices. Our observations and interviews
suggest they concentrate on robust systems. This
comprises effective solid and liquid waste
management, green building design, energy
efficiency, water conservation, and green
environmental standards.
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hotels, in particular, are reluctant to reduce air
conditioning consumption in order to save money
on energy costs; in fact, they seldom turn off their
air conditioners. To ensure the comfort of their
guests, the majority of star-rated hotels maintain
continuous air conditioning in the reception area,
despite the fact that the Electricity Company of
Ghana (ECG) imposes a penalty for excessive
energy use [25].

Appiah et al. have conducted research that
proposes various strategies to reduce energy
consumption and the need for air conditioning.
Some of them include shading windows to block
the sun's rays, shutting off outside lights during
the day and putting them back on at night, using
energy-efficient light bulbs that last twelve times
longer than incandescent light bulbs, and
reducing the amount of lighting that is used
during a research by Fang et al., which found
that green energy programs include both energy-
saving strategies and projects that use
renewable energy sources saves cost [28].
Additionally, Abdou, Hassan, and EI Dief's
research, which found that green hotel practices
include energy efficiency, effective water
management, and garbage management,
corroborates the findings of this study [29].

Despite the research emphasizing the use and
implementation of the following green energy
practices in their facilities, the questioned
respondents either did not use them or had not
yet begun to do so. This is another significant
factor to take into consideration. Some of these
measures include using occupancy sensors or
key card control systems to reduce energy
consumption in  guest rooms, utilizing
refrigeration units to heat water for guest rooms
and laundry, installing thermostats, upgrading to
high-efficiency cooking units, cleaning door seals
and defrosting the refrigerator once a month, and
installing automatic air conditioning systems
throughout the building.

As shown by Hoegh-Guldberg, Ove; Jacob,
Daniela; and Taylor [30], solar heat and solar
photovoltaics perform  better than other
technologies when it comes to promoting the use
of renewable energy sources.

The results of Boateng's study on resource
conservation indicates that hotels consume more
energy than any other type of accommodation

facility [27]. According to Singjzi et al., the
depletion of energy supply is one of the most
significant challenges that the hospitality and
tourism industry is now facing. Because of its
high rates of energy consumption, the hotel
sector in particular is believed to be a significant
contributor to greenhouse gas production [31].
Based on earlier findings, several scholars have
argued that hotels can generate energy savings
across a wide range of activities due to the wide
range of services they offer.

According to Tritto, this technique is not only
cost-effective but also effective in reducing
energy consumption, as evidenced by the
comparable results reported by several hotels
[32]. Young argues that a hotel's readiness to
address environmental issues correlates with its
size and the services it offers [33]. This is due to
the fact that larger hotels use more energy.
Larger hotels often have a higher number of
guests and provide services that require a
greater amount of energy, which leads to a
higher energy cost.

6. CONCLUSION

In conclusion, the studies conducted by Mensah,
Appiah et al., as well as Boateng shed light on
various aspects of sustainable energy systems,
green practices, and environmental awareness.
Appiah's findings underscore a significant gap in
the implementation of renewable energy
programs among the majority of respondents,
indicating a need for greater adoption of
sustainable  energy  sources. Meanwhile,
Mensah's study the importance of environmental
and sustainable tourism in hotels in the Greater
Accra Region of Ghana. How hotel owners utilize
energy efficient bulbs and reusable materials to
save cost and increase profitability. Furthermore,
Boateng's research emphasizes the critical role
of the hospitality sector, particularly hotels, in
environmental conservation efforts, revealing a
pressing need for strategies to mitigate the
negative environmental impacts associated with
high energy consumption in this industry.
Collectively, these studies underscore the
imperative for concerted efforts towards
promoting renewable energy adoption,
enhancing energy conservation awareness, and
implementing  sustainable practices across
various sectors to mitigate environmental
degradation and foster a greener future.

256



Milla-Amekor; Asian J. Adv. Res. Rep., vol. 18, no. 8, pp. 251-258, 2024; Article no.AJARR.120923

DISCLAIMER (ARTIFICIAL INTELLIGENCE)

Author hereby declare that NO generative Al
technologies such as Large Language Models
(ChatGPT, COPILOT, etc) and text-to-image
generators have been used during writing or
editing of manuscripts.

COMPETING INTERESTS

Author has declared that no competing interests

exist.

REFERENCES

1.

Wasaya A, Prentice C, Hsiao A. The
influence of norms on tourist behavioural
intentions. Journal of Hospitality and
Tourism Management. 2022; 50: 277-287.
Mokski E, Leal Filho W, Sehnem S, et al.
Education for sustainable development in
higher education institutions: an approach
for effective interdisciplinarity. International
Journal of Sustainability in  Higher
Education. 2022; 24: 96-117.

Wu S, Zhang J, Elliott RJR. Green
securities policy and the environmental
performance of firms: Assessing the
impact of China’s pre-IPO environmental
inspection policy. Ecological Economics.
2023; 209:107836.

Horvath G. Spatial Distributions of the
Hotel Developments and  Creative
Solutions To Ensure the Unique
Attractiveness of Hotels. Geografické
informécie. 2020; 24: 97-109.

Falsafioon M, Aidoun Z, Ameur K.
Numerical Investigation on the Effects of
Internal  Flow Structure on Ejector
Performance. Journal of Applied Fluid
Mechanics. 2019;12:2003-2015.

Trotta G. Factors affecting energy-saving
behaviors and energy efficiency
investments in British households. Energy
Policy. 2018;114:529-39.

Ghana C, Obilie-Mante V, Nartey J.
Challenges and Opportunities for Electric
Vehicle Adoption in Ghana: Addressing
Electricity Supply, Cost, Billing, and Tariff
Issues. SSRN Electronic Journal. Epub
ahead of print 2024.

DOI: 10.2139/ssrn.4774488.
Blomberg-Nygard A, Anderson CK. United
Nations World Tourism Organization Study
on Online Guest Reviews and Hotel
Classification Systems: An Integrated

10.

11.

12.

13.

14.

15.

16.

17.

257

Approach. Service Science. 2016;8:139—
151.

Mensah I., Blankson E.J. Determinants of
hotels’ environmental performance:
Evidence from the hotel industry in Accra,
Ghana. Journal of Sustainable Tourism;
2013.

Ferreira S, Pereira O, Simdes C.
Determinants of consumers’ intention to
visit green hotels: Combining psychological
and contextual factors. Journal of Vacation
Marketing. Epub ahead of print December
28; 2023.

DOI: 10.1177/13567667231217755.

Wood J. Making peer feedback work: the
contribution of technology-mediated
dialogic peer feedback to feedback uptake
and literacy. Assessment & Evaluation in
Higher Education. 2021; 47:327-346.
Giuseppe C, Lorenza T, Stefano M,
Parissa C, Immo F, Christian AK, Torsten
M, Vesely S, Angelo P. Psychological
predictors of energy saving behavior: a
meta-analytic approach. Front Psychol;
2021.

Wang QC, Xie KX, Liu X, Shen GQP, Wei
HH, Liu TY. Psychological drivers of hotel
guests’ energy-saving behaviors empirical
research based on the extended theory of
planned behaviour. Buildings.
2021;11:401.

Lundgren B, Schultzberg M. Application of
the economic theory of self-control to
model energy conservation behavioral
change in households. Division of Building
and Real Estate Economics, Division of
Banking and Finance, Department of Real
Estate and Construction Management.
School of Architecture and the Built
Environment, KTH. Royal Institute of
Technology Working Paper; 2019.
Alananga SS, Igangula NH. Constrained
cooking energy choices: Understanding
up-the-ladder stacking behaviour in Dar es
Salaam  Tanzania. Energy  Policy.
2022;168:113087.

Waleed K, Mirza FM. Examining fuel
choice patterns through household energy
transition index: an alternative to traditional
energy ladder and stacking models.
Environment, Development and
Sustainability. 2022;25:6449-6501.
Tavakoli E, Nikkhah A, Zomorodian ZS,
Tahsildoost M, Hoonejani MR. Estimating
the impact of occupants’ behaviour on
energy consumption by PIs-SEM: a case



18.

19.

20.

21.

22,

23.

24,

25,

Milla-Amekor; Asian J. Adv. Res. Rep., vol. 18, no. 8, pp. 251-258, 2024; Article no.AJARR.120923

study of Pakdel Residential Complex in
Isfahan, Iran. Front Sustain Cities; 2022.
Mhagama G. Determinants of Household
Energy Use for Cooking in Tanzania. Rural
Planning Journal. 2024;25:47-60.

Diab R. Recommendations for the energy
efficiency technology landscape in South
Africa. Journal of Energy in Southern
Africa; 29. Epub ahead of print June 22;
2018.

DOI:10.17159/2413-
3051/2018/v29i2a4910.

Boutang J, Moussa BY. Taxonomy and Ex
Ante Metric of Climate Change Adaptation
Projects Recorded in the Nationally
Determined Contributions (NDCs) as
Updated for Conference of the Parties-26
(COP-26). Sustainability. 2023;15:4509.
Woodroof EA, Turner WC, Heffington W, et
al. Energy Conservation Also Yields:
Capital, Operations, Recognition, and
Environmental Benefits. Energy
Engineering. 2012;109:7-26.

Ministry of Energy. National Electrification
Scheme (NES) Master Plan Review
(2011-2020). Accra: Ministry of Energy;
2010.

Lanjewar J. Green Initiative by Hotels. Sai
Om  Journal of Commerce and
Management. 2015; 42—-48

Appiah PA, Adongo R, Safo AR.
Sustainable energy systems and green
hotel practices in hotels in tamale
metropolis, Ghana. Journal of
Environmental Management and Tourism;
2023.

Mensah |. Environmental management and
sustainable tourism development: The
case of hotels in greater accra region
(GAR) of Ghana. Journal of Retail and
Leisure Property. 2007; 6, 15 — 22.

26.

27.

28.

29.

30.

31.

32.

33.

Boateng AK. Green hotel development:
Towards the building of resilient cities in
Ghana. Smart Cities and Regional
Development Journal; 2019.

Griebeler JS, Brandli LL, Salvia AL, et al.
Sustainable  development goals: a
framework for deploying indicators for
higher education institutions. International
Journal of Sustainability in Higher
Education. 2021;23:887-914.

Fang W, Farooq U, Liu Z, et al. Measuring
energy efficiency financing: a way forward
for reducing energy poverty through
financial inclusion in OECD. Environmental
Science and Pollution Research.
2022;29:71923-71935.

Abdou AH, Hassan THA. Description of
green hotel practices and their role in
achieving sustainable development.
Sustainability; 2020.

Hoegh-Guldberg O, Jacob D, Taylor M.
Impacts of 1.5 C global warming on natural
and human systems." Global Warming of
1.5 C. An IPCC Special Report. American
Journal of Epidemiology; 2018.

Singjai K, Winata L, Kummer T-F. Green
initiatives and their competitive advantage
for the hotel industry in developing
countries. International ~ Journal  of
Hospitality Management. 2018; 75:131-
143.

Tritto A. Environmental management
practices in hotels at world heritage sites.
Journal of Sustainable Tourism.
2020;28:1911-1931.

Young J. Reviewer Acknowledgments for
Environmental Management and
Sustainable Development, Environmental
Management and Sustainable
Development. 2021;10(1):92.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of the publisher and/or the editor(s). This publisher and/or the editor(s) disclaim responsibility for
any injury to people or property resulting from any ideas, methods, instructions or products referred to in the content.

© Copyright (2024): Author(s). The licensee is the journal publisher. This is an Open Access article distributed under the terms
of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://www.sdiarticle5.com/review-history/120923

258


https://www.sdiarticle5.com/review-history/120923

