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The looming global energy crisis of the 21st century is predicted to worsen as building energy
consumption is expected to rise by 50% by 2060. Investing in energy-efficient technologies
and reducing carbon emissions is essential to combat this crisis. To this end, this paper delves
into the complex issue of energy-efficient building practices in Nigerian households and how
they can help curb carbon emissions. Using a statistical method known as the Relative Impor-
tance Index (RII), we analyzed nine key factors that influence a building’s energy efficiency.
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The research revealed that government oversight, support, and financial and technical assis-
tance are crucial for achieving household energy efficiency. It also highlights the significance
of addressing the energy crisis in Nigeria through the development, implementation, and ad-
aptation of energy-efficient building practices.
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1. INTRODUCTION

Energy is essential in promoting different countries” eco-
nomic expansion, development, and financial feasibility [1].
However, the energy sector has been dramatically affected by
the COVID-19 pandemic, resulting in a 5% decline in world-
wide energy consumption and a 7% reduction in carbon
dioxide emissions related to energy in 2020 [2]. Nevertheless,
energy demand is predicted to recover to its pre-pandemic
level by the beginning of 2023[2]. With the planet’s popu-
lation projected to reach 9.7 billion by 2050, the energy
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demand is anticipated to rise, further exacerbating climate
and environmental change [46,48]. To address these issues,
its essential for stakeholders to explore older explore alter-
native solutions to mitigate the impact on their economies
and promote energy efficiency across all sectors, particularly
the buildings sector, which accounts for about 19% of global
GHG emissions and 40% of overall global energy usage
through lighting and air conditioning [5]. Building energy
consumption is expected to rise by 50% by 2060, contribut-
ing to increasing global carbon emissions [6]. This increase is
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mainly due to rapid urbanization and social demand [8,18],
which contributes to the sector’s consumption of about 30%
of the total energy usage worldwide [9,10]. Consequently,
there is an urgent need to improve the overall energy effi-
ciency of both commercial, residential, and industrial devel-
opment through the implementation of distributed energy
systems (DESs), as they are the most feasible and least con-
tentious method to address the energy crisis and environ-
mental issues [3], although their development, performance,
and operational strategies are not yet fully utilized [4, 12 ].

Many countries are currently focusing on buildings that
consume less energy, industries that require less energy,
and transportation systems that use less energy to address
the various issues related to their energy crisis. However,
in Nigeria today, energy efficiency practices are less con-
sidered, resulting in energy waste, increased demand, and
energy expenses [47]. As such, it is essential to look into the
factors influencing the implementation of energy-efficient
building practices in Nigerian households and the adapta-
tion of those practices by users and various public stake-
holders. Applying these remedies will significantly reduce
energy waste, modifying the country’s energy demand and
saving unnecessary expenses [13].

A. Energy Crises in Nigeria

Nigeria is a major oil producer in West Africa; how-
ever, the nation is facing a significant energy crisis result-
ing from the inability of its fuel-generated energy to meet
the needs of its densely populated citizens [30]. Nigeria’s
energy resources are mainly non-conventional, depending
mainly on the nation’s oil, primarily depending on natural
gas, tar, and coal while putting less emphasis on the coun-
try’s numerous renewable energy resources [29]. The main
grid power systems are thermal and central electric power
plants with an installed capacity of 8,18MW. Unfortunately,
25.1% of this capacity is lost due to technical issues in trans-
mission, distribution, and residential inefficiencies [26].
The problem is further compounded by issues such as poor
maintenance of power plants, outdated equipment, and
widespread gas pipeline vandalism [35]. The heavy reliance
on fossil fuels contributes to climate pollution and can be
costly and hard for certain parts of the country [31, 32].

Furthermore, the energy crisis in Nigeria has been
linked to inefficient construction and usage of buildings
[35,36]. Many buildings in Nigeria are not energy-efficient
and lack insulation, leading to high energy consumption
for cooling and heating [36]. As a result, most residents
are ten unfamiliar with energy efficiency and unaware of
the differences between conventional and more energy-ef-
ficient materials. Thus, to have a deeper understanding of
the implications of energy conservation, it is necessary to
investigate the behavior of residents in their daily energy
consumption [26]. Therefore, improving power genera-
tion in the country should focus on reducing transmis-
sion and distribution losses and understanding residents’

perceptions of energy conservation by considering key
essential policy formulations and execution strategies [27].

Despite all these challenges, a glimmer of hope is on the
horizon. Renewable energy sources, such as biomass, solar,
wind, and hydroelectricity, offer a sustainable, locally-pro-
duced solution to Nigeria’s energy crisis [33]. These tech-
nologies can create jobs, reduce dependence on fossil fuels,
and improve the environment [34]. But to fully harness
their potential, Nigeria must invest in the necessary infra-
structure and technology and educate the public on the sig-
nificance of energy saving and the effect of their actions on
the environment. The government could also explore other
options, such as implementing energy-efficient building
policies, incentivizing companies to use renewable energy,
and promoting sustainable materials [36].

B. Nigerian Building Energy Efficiency Code

Nigerias code for energy efficiency in buildings was
agreed upon and formally introduced in 2017 by the “fed-
eral minister of power, works, and housing” [24, 50]. The
code was created in partnership between the “Deutsche
Gesellschaft fiir Internationale Zusammenarbeit (GIZ)”
and Solid Green sustainability experts, who acted as pri-
mary consultants, and the code covers various essential
rules and guidelines for the country’s energy efficiency
practices [49]. The “Nigerian Energy Support Program
(NESP)” and the “Federal Ministry of Power, Works, and
Housing” are tasked with putting the code into effect in
conjunction with related professional organizations like
the “Green Building Council of Nigeria (GBCN)” and the
“Architect’s Registration Council of Nigeria (ARCON)”
[17,19]. The developed efficiency guidelines for a building
include measures for energy efficiency and breaking them
into passive and active elements of an energy-efficient
structure. The principles aid Nigerian experts in planning,
constructing, and operating energy-efficient buildings.
It also teaches the general public about energy efficiency
methods and tells clients about a better alternative to con-
structing energy-efficient buildings [19].

The existing building code and guidelines, set by the fed-
eral government, elaborate on system structure, fire safety,
and general safety procedures but lack detailed information
on renewable energy or energy efficiency practices [17]. As
such, there is a need for the code to be available legally to all
the member states across the country to formulate an opera-
tional rule for practice and enforcement at the local and state
level. Building license regulations and standards are vital
requirements in metropolitan settings, except in minor con-
struction specified by project size or in rural regions where
such activities are rarely regulated. Nevertheless, one of the
significant obstacles to effectively enforcing regulations in
the country’s building sector has been the lack of a strong
enforcement mechanism for absentee landlords [17,19].

C. Challenges in the Adaptation of Energy Efficient

Building Practices in Nigeria.

The energy crisis in Nigeria is a pressing issue that has been
plaguing the nation for decades. Despite the several efforts
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made by non-governmental organizations, the private sector,
and the government, the challenges of inadequate energy gen-
eration and inefficient energy usage continue to plague the
country [1]. The barriers to the mainstreaming of building
energy efficiency practices in the country are multifaceted and
include financial challenges, corruption in the administration,
lack of sufficient information, and a host of legal and regulatory
policy, technical, and development barriers [47]. Residents of
Nigeria are not known for their energy-saving habits, often
leaving appliances on when not in use and neglecting to use
natural ventilation to achieve thermal comfort. This lack of
consideration for energy efficiency in household practices
significantly contributes to the country’s energy crisis [19]. To
address this, the government and other stakeholders must take
a proactive approach by implementing energy efficiency poli-
cies, providing regular information and education, and raising
awareness about the importance of energy efficiency.

The rapid population growth in Nigeria has also led to
an increase in energy demand and consumption across all
sectors of the economy, exacerbating the already dire energy
situation. This increase in energy demand, coupled with
inefficient consumption patterns and environmental prob-
lems in energy transmission and distribution, has emerged
as a significant source of worry for the country [19]. The con-
struction industry is among the country’s most energy-in-
tensive and consuming sectors. Therefore, implementing
energy-efficient design principles and practices in this sector
is crucial for achieving energy efficiency and sustainability.
This includes using materials with low embodied energy,
designing for natural ventilation, and incorporating energy
storage systems [18]. Additionally, it is equally vital to note
that although building energy efficiency may have a higher
initial cost, it ultimately counterbalances unnecessary costs
associated with its provision [45].

D. Factors Influencing Energy-Efficient Building

Practice Implementation

The primary factors influencing energy efficiency prac-
tices in buildings are the building itself (its shape, ideal

insulation depth, building wall insulation, orientation,
window glazing, insulation materials, as well as window-
to-wall ratio), the technology and equipment used in the
building (thermal energy storage, variable air volume,
heating retrieval, control upgrade, and evaporative cool-
ing), and the behavior of its occupants (smart grid, smart
meter, control upgrade, and plug load). The building attri-
butes alone cannot be used to determine the optimal design
approach, as the other two factors could influence it. For
example, some energy-efficient design solutions do not
consider economic and environmental benefits under cer-
tain conditions. On the other hand, building designers have
access to many technological advancements, but cost-effec-
tiveness remains challenging [15].

Occupant behavior intervention can provide a cost-ef-
fective and easy-to-implement avenue for increasing energy
efficiency for the residents. Ultimately, building service
systems, technical improvements, and resident behavior
engagement in energy efficiency monitoring is essential as
a channeling basis to help the country conserve its energy
from the sector [15]. Moreover, occupant responsiveness to
energy-saving behaviors may influence innovation, while
responsiveness may increase the need for creation and sub-
sequent implementation [16].

In general, lack of suitable technological access,
resource limitations, and knowledge of energy efficiency
techniques are significant obstacles to adopting energy-sav-
ing measures in most emerging economies. As a result,
urgent measures and increased awareness are required to
motivate human behavior toward energy-efficient prac-
tices [14]. Many factors influence the adoption of building
energy efficiency practices. However, this paper considered
nine factors based on the relative importance index (RII)
to determine the factors that impact building energy effi-
ciency and suggest better ways to implement these prac-
tices in Nigerian households. Figure 1. summarizes some
factors affecting the adoption of energy-efficient building
practices.

Contextual factors
« Age of the structure
* Location
* Previous investments
measures
* Thermal comfort

*The energy cost perception

Implementation of

the energy-saving

Personal factors
* Age of the occupant
» Commitment towards energy efficiency
* Education
« Expertise
eneral knowledge of energy efficiency practices
* Income

* Gender

Figure 1. Factors influencing the implementation of building energy-efficient practices.
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E. Contribution to Knowledge

This study adds to the current body of knowledge on
energy efficiency in Nigeria’s building industry by provid-
ing insight into the factors that influence the application
of energy-efficient practices in the country. Previous stud-
ies in this field have also examined the implementation of
building energy-efficient practices in the country, but this
study provides a much more detailed examination of the
specific factors influencing adaptation. For example, some
of the previous researchers have looked at the role of gov-
ernment policy in promoting energy efficiency. Still, this
study delves deeper by explicitly examining the importance
of government supervision and support in encouraging
households to adopt energy-efficient practices.

The study also fills a gap in the literature by focusing on
the specific case of Kano state, the second-largest industrial-
ized state in Nigeria and a commercial and economic center.
By analyzing the situation in this region, the study provides
valuable insights into the opportunities and challenges for
energy efficiency in a significant urban area. Moreover, the
study provides a more comprehensive examination of the
energy consumption patterns in Nigerian households, includ-
ing the use of multiple sources of energy, generator usage, and
dependence on the national grid. The study also provides
insight into the respondents’ behavior toward energy effi-
ciency, which is not covered in most previous studies.

2. APPROACH AND METHODS

The research presented in this paper is both applied
and exploratory, as it aims to address practical difficulties
and discover new insights. The research questions were
designed to survey the country’s current level of energy
efficiency in buildings and shed light on the critical drivers
of adoption [43, 44].

A. Research Population and Sampling

Sampling is a powerful tool that allows researchers to
make sense of complex data sets by selecting a smaller,
more manageable population subset. This is particularly
useful when resources or time are limited, as it allows
researchers to focus on the most important aspects of their
study [37]. For this research, we looked at Nigeria’s rapidly
growing energy needs, a developing nation with a rapidly
expanding population, and the booming construction sec-
tor, particularly in major cities like Kano [45]. Kano state
was selected as a case study as it is the second-largest indus-
trialized state in Nigeria. This economic and commercial
center faces tremendous issues due to energy inefficiency
and scarcity [26]. The state is sitted in the northwest part
of Nigeria, covering about 20760 sq. km of area and with a
demography of approximately 9,384,682 people, according
to the 2006 census [20,21].

B. Data Collection
The research presented in this paper relies on a com-
bination of data sources to comprehensively understand

the topic. These sources include archival documents and
residential household owners’ responses [38]. We used
self-structured questionnaires that included open and
closed-ended questions to gather data from household
owners. Archival records, such as articles, published
papers, and journals, were also consulted to provide addi-
tional context and support for the research objectives and
questions [38,39]. The data collected was analyzed using
various methods, including explanatory and descriptive
statistics for sections one, two, and three of the question-
naires and the Relative Importance Index (RII) for sec-
tion four. For data cleaning and analysis, both SPSS and
Microsoft Excel were used [40,41]. At the same time,
a Likert Scale was also employed to gather information
about the respondents’ feelings and perceptions about
buildings’ energy efficiency. The participants were asked
to assess how much they agreed or disagreed with various
topics and questions on a scale of one to five [42]. This
simple scale was chosen for its ease of use and ability to
provide clear and easy-to-analyze data.

C. Data Analysis

To analyze the collected data a “relative importance
index (RII)” method was employed using the “statistical
package for social sciences (SPSS)”. Each response was
analyzed and ranked based on the selected factors influ-
encing the implementation of energy-efficient building
practices in the country using the RII formula below
[23].

5ng + 4n, + 3n; +2n, + In,
RIl — = 1
AN 5N W

Were,

W = Weight as allocated to “Likert’s scale” by each par-
ticipant on a scale of 1 to 5 (very low to very high).

A = is the heaviest weight ( 5)

N = Total number of people that responded

Note: 1 indicates Very Low, 2 indicates Low, 3 indicates
Moderate, 4 indicates High, and 5 shows Very High.

3. RESULTS

A. Demographic Information

According to the findings from 190 households, most
respondents are 92.6% male, 5.3% female, and 2.1% miss-
ing, as shown in Table 1. Most surveyed respondents are
between 20 and 30, with 9.5% between 30 and 40 and 0.5%
between 40 and 50. The majority of participants (around
50.5%) are postgraduates, followed by ‘graduate’ (40.5%),
‘other’ (5.8%), diploma graduate’ (2.1%), and missing value
(1.1%). Furthermore, the results identify the number of
people in households, which reveals that 19.5% of houses
have 1-5 people, 37.9% have 6-10 people, 21.6% have
11-15 people, and 21.1% have more than 15 people. It also
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reveals that 6.1% of households have a single apartment in
the buildings, 8.4% have a room and parlor, 1.1% have a
mini flat, 11.1% have a 2-bed room flat, 16.8% have a 3-bed
room flat, 33.7% have a 3-bed room flat, and 22.1% have
other, with 0.5% missing value.

B. Nigerian Household Energy Consumption Pattern.

This section gathers data to evaluate the different types
of energy usage in Nigerian houses, determine the standard
supply and services, and evaluate the methods of energy
usage.

i. Source of energy in the buildings

The presented data below was collected to help deter-
mine the various household energy sources.

The above figure describes the energy sources (both
renewable and non-renewable) of the various household
from the survey conducted. The results show that 66.5%
of the respondent gets their energy from PHCN, personal
fuel-powered generators generate 10.2%, 3.6% from solar
panels/other renewable sources, and 4.1% from other
sources. Furthermore, 12.7% of the households obtain

Table 1. Personal information

energy from PHCN (NEPA) and Generator sources. 1.5%
from PHCN (NEPA) and solar panels; 0.5% from solar pan-
els and other renewable sources; 0.5% from PHCN (NEPA),
Generator, and solar panels; and 0.5% from Generator and
Other sources.

ii. Average Daily Supply/Usage

The daily average energy supply to individual residents
is presented in table 2. The survey results indicate that a
significant % of households, 13.2%, receive no energy sup-
ply at all. Most respondents, 45.5%, reported receiving 1-5
hours of energy supply daily, while 24.1% reported receiv-
ing 6-10 hours. A smaller percentage, 15%, reported receiv-
ing 11-15 hours of collection, with 1.1% receiving 16-20
hours and 1.1% receiving 21-24 hours. These findings sug-
gest that the primary energy source for most households is
PHCN (NEPA) at 45.5%. However, the survey also revealed
that a considerable number of respondents, 44.4%, do not
use generators as a source of energy, while 42.7% use gen-
erators for 1-5 hours, 11.7% use generators for 6-10 hours,
and 1.2% use generators for 11-15 hours.

Demographic variable Description Frequency Percentage (%)
Gender Male 176 92.60
Female 10 5.30
Missing value 4 2.10
Age range 20-30 171 90.00
30-40 18 9.50
40-50 0.00
Above 50 0.00
Missing value 0.50
Level of education Diploma graduate 4 2.10
Graduate 77 40.50
postgraduate 96 50.50
Other 11 5.80
Missing value 2 1.10
Number of residents in the building 1-5 37 19.50
6-10 72 37.90
11-15 41 21.60
more than 15 40 21.10
Apartments in the buildings single 12 6.30
Parlor & rooms 16 8.40
Mini apartment 2 1.10
Two bedroom apartment 21 11.10
Three bedroom apartment 32 16.80
Four bedroom, terrace, or duplex 64 33.70
Others 42 22.10
Missing value 1 0.50
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Sources of Energy

70,0
60,0
50,0
&
o 40,0
(aa]
c
3 30,0
w
20,0
10’0 -
o N . -
! solar or
PHCN PHCN PHCN
PHCN other solar, Generator
(NEPA) Generator renewable Other (NEPA), (NEPA), Other (NEPA), Other
Generator solar Gen., solar
source
mValidPercent| 66,5 10,2 3,6 41 12,7 1,5 0,5 0,5 0,5

Figure 2. Sources of energy.
Note: PHCN refers to the Power Holding Company of Nigeria

C. Implementation of Energy Efficiency Practices

The section collects information to evaluate Nigeria’s
household energy consumption concerning building
energy efficiency practices.

i. Number of appliances, fittings, and fixtures in the

survey buildings

To study the energy consumption of these households,
we collected data concerning the number of fittings, fix-
tures, and appliances used in the buildings, as presented in
the table below;

The table above presents the prevalence of various
household appliances, fixtures, and fittings. The data

Table 2. Daily average energy supply

reveals that many households utilize LED bulbs, with 34.1%
having more than 4 in their buildings. Fluorescent bulbs
are also commonly used, with 31.9% of households having
more than 4. However, most families do not use halogen
and incandescent bulbs, at 57.6% and 59.8%, respectively.
Additionally, many households have one electric pressing
iron and electric water heater, at 60.8% and 45.0%, respec-
tively. Most households do not have air conditioners, at
60.0%, and a significant number have one refrigerator, at
38.9%. Furthermore, 36.7% of households have one TV,
27.4% have more than four fans, 55.0% don’t have a pump-
ing machine, 53.3% do not use electric cookers, and 27.4%
do not use any other appliances

Sources/ Hours 0 (%) 1-5(%) 6-10 (%) 11 - 15 (%) 16 - 20 (%) 21 -24 (%)

PHCN 13.40 45.50 24.10 15.00 1.10 1.10

Generator 44.40 42.70 11.70 1.20 0.00 0.00

Table 3. Nigerian Households Energy Efficiency Practices

Questions Yes (%) No (%) Remarks

Do you turn off the lights and appliances when not in 86.8 13.2 Most survey participants turn off their appliances

use? while they are not in service.

Energy consumption measurement 20.8 79.2 They don’t measure their energy consumption.

Implementation of energy efficiency practices and 43.8 56.2 Most of the respondents do not consider any energy

guidelines in the building efficiency guidelines.

Do you have the proper ventilation in your building? 79.4 20.6 The majority have proper ventilation in their
buildings.

Does your building envelope have a focus on 50.8 49.2 Some buildings focus on insulations while some do

insulation?

not have.
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ii. Daily average energy consumption duration of the

fittings, fixtures, and appliances.

To have more understanding of the household con-
sumption pattern, we collected information on the daily
average duration of energy consumption in the buildings
from fittings/appliances/fixtures, which is summarized in
the table below;

The above table describes the average daily usage time
of the building’s utilities, fixtures, and fittings. The results
indicate that most homes (45.60%) use LED lights for 1.0 -
5.0 hours per day, and fluorescent bulbs for 1.0 - 5.0 hours
per day, while halogen bulbs aren’t used. Furthermore,
61.10% do not use incandescent bulbs, 71.70% use elec-
tric pressing iron for 1.0-5.0 hours daily, 55.20% use elec-
tric water heaters for 1.0-5.0 hours, 62.60% do not use air
conditioners, 31.90% use refrigerators for 1.0 - 5.0 hours,
37.90% spend 1.0 -5 .0 hours on TVs, 33.10 use fans for

Table 4. Building’s Fittings, Appliances, and Fixtures

11.0-15.0 hours, 52.90% do not use pumping machines,
50.00% do not use electric cookers, and 34.50% spend 1.0 -
5.0 hours on other appliances.

D. Assessment of factors influencing the adaptation

of energy-efficient building practices.

In this part, we collect data to assess the factors influ-
encing adoption of energy-efficient practices in Nigerian
homes [49]. The data is based on respondents’ perceptions
of the variables that impact the adoption of building energy
efficiency practices[51]. The detailed data is shown in the
table below;

Table 6 highlights the factors that significantly influence
efficient construction techniques in Nigerian households.
The survey results illustrate that government supervision
has a strong impact, with an RII value of 0.376. On the
other hand, government support has an RII value of 0.394,
and economic and technical support has 0.437. Legal,

Fittings/ Appliances/Fixtures (%) Not in use 1.0 2.0 3.0 4.0 More than 4.0
Air Conditioner 60.00 14.00 14.00 4.70 4.00 3.30
Electric Cooker 53.30 32.00 6.70 6.70 0.70 0.70
Electric Pressing Iron 11.40 60.80 16.50 6.30 1.90 3.20
Electric Water Heater 20.60 45.00 18.10 10.00 3.80 2.50
Fan 5.10 18.90 22.30 13.70 12.60 27.40
Fluorescent Bulbs 25.90 10.20 17.50 7.80 6.60 31.90
Halogen Bulbs 57.60 18.40 8.80 5.60 2.40 7.20
Incandescent Bulbs 59.80 14.80 10.70 4.10 7.40 3.30
LED Bulbs 13.40 10.60 25.70 8.40 7.80 34.10
Other Appliances 27.40 20.50 21.90 10.30 11.00 8.90
Pumping Machine 55.00 28.20 9.40 5.40 1.30 0.70
Refrigerator 29.90 38.90 19.70 5.70 5.20 0.60
Tv 11.80 36.70 29.00 10.70 5.90 5.90
Table 5. Daily average energy consumption

Fittings/Appliances/Fixtures (%) Notinuse 1to5hrs 6 to 10 hrs 11to15hrs 16to20hrs  21to24 hrs
Air Conditioner 62.60 21.10 12.20 2.70 0.70 0.70
Electric Cooker 50.00 34.20 11.00 3.40 1.00 0.00
Electric Pressing Iron 16.40 71.70 8.80 1.90 1.30 0.00
Electric Water Heater 27.30 55.20 14.90 0.00 2.60 0.00
Fan 5.20 27.90 33.10 16.90 10.50 6.40
Fluorescent Bulbs 25.00 34.40 26.30 13.10 0.60 0.60
Halogen Bulbs 63.00 17.80 14.80 3.70 0.70 0.00
Incandescent Bulbs 61.10 18.30 16.80 3.80 0.00 0.00
LED Bulbs 15.80 45.60 23.40 12.30 2.30 0.60
Other Appliances 32.40 34.50 14.80 12.00 4.20 2.10
Pumping Machine 52.90 32.10 10.00 4.30 0.70 0.00
Refrigerator 25.80 31.90 20.90 14.70 3.70 3.10
Tv 7.10 37.90 30.80 13.60 7.10 3.60
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Table 6. Factors influencing the adaptation of energy-efficient building practices

Identified factors Very high High Moderate Low Verylow Total Total number (AxN) (RII) Rank
5.0 4.0 3.0 2.0 1.0 (N)

Government Supervision 20 132 128 77 357 190 950  0.376 1

Governments Support 24 126 154 63 372 189 945  0.394 2

Economic & Technical 36 174 150 44 409 187 935 0.437 3

Support

Legal Environment Code & 10 52 153 156 43 414 187 935  0.443 4

Enforcement

Occupant’s Behavior 0 64 195 130 44 433 190 950 0456 5

Knowledge & Information 10 56 213 124 39 442 179 895 0494 o6

Awareness 45 32 255 108 33 473 189 945 0.501 7

Equipment & Technologies 40 56 306 90 16 508 185 925 0.549 8

Construction Quality 25 100 288 88 40 541 190 950 0.569 9

environmental code, and enforcement have 0.443; occu-
pancy behavior scores 0.456; knowledge and information
scores 0.494; awareness scores 0.501; equipment and tech-
nology have 0.459. And construction quality score of 0.569.
The lower the value, the more significant the impact of the
respective factor on energy efficiency practices. Therefore,
it is clear that government supervision, support, technical
and economic support, and enforcement of a solid legal,
environmental code are critical elements in ensuring build-
ing energy efficiency.

4. DISCUSSION

The study’s findings have uncovered a significant short-
fall in adopting building energy conservation practices in
Nigeria. Most respondents acknowledged a poor under-
standing and prior knowledge of energy-efficient design
principles and a failure to implement energy-efficiency
measures [48]. The lack of awareness and understanding of
energy-efficient practices is a significant barrier to sustain-
able development in the building sector. Previous studies,
such as those conducted by Painuly (2001) [52], Thorne
(2008) [53], and Bagaini (2020) [54], have uncovered a sig-
nificant barrier to sustainable development in the sector:
a lack of awareness and understanding of energy-efficient
practices. However, this new study takes a closer look at
the Nigerian scenario and adds to the existing knowledge.
It becomes apparent that industry-wide and government
awareness initiatives to educate the public on the numer-
ous benefits of energy efficiency are urgently needed. In
terms of household consumption patterns, the study found
that many households do not rely on one energy source but
instead use multiple sources. Most households reported
receiving energy from the national grid (PHCN) for only
1-5 hours per day, which is insufficient to meet their energy
needs [36]. This explains why many households must look
for alternative energy sources [35]. Additionally, many
households do not use generators, which is positive for the

environment but indicates low living standards as they can-
not afford to purchase or maintain them.

It was also revealed that about 13.4% of the respondents
do not have any supply from the national grid, and in such
instances, they have to look for other alternatives to cater to
their energy demands. Such alternatives are mostly small-
scale generators, as they are cheap, but at the same time,
they are carbon-intensive, contributing to the country’s total
carbon footprint. Therefore, there is a need for the author-
ity to foresee energy efficiency and supply improvements in
the country [35]. Also, considering the vast availability of
sunlight in the country, it is an excellent opportunity for the
government to diversify energy sources by shifting towards
renewable and sustainable energy programs. In addition,
the research further evaluated the implementation of ener-
gy-efficient practices in Nigerian households [19]. Most
households cannot afford to install energy-efficient appli-
ances, fittings, and fixtures. However, a positive finding was
that many respondents reported turning off their appli-
ances, fittings, and fixtures when not in use. But this might
be more a result of saving on fuel costs rather than a proper
understanding and adoption of energy-efficient practices.
The study also revealed that many households do not mea-
sure their energy consumption or consider any energy
efficiency guidelines, indicating a poor implementation of
energy-saving practices [36].

Finally, the study analyzed the factors influencing
implementation of energy-efficient building practices in
Nigeria. The findings suggest that government regulation
and supervision, support, financial and technical aid, etc.,
are the most crucial household considerations concern-
ing the country’s adoption of energy-efficient practices.
Previous studies conducted by esteemed researchers such
as Painuly (2001) [52], Doukas et al. (2009) [55], Thorne
(2008) [53], Ravindranath and Balanchandra (2009) [58],
Karakosta et al. (2010) [56], Jagadeesh (2000) [57], and
Bagaini (2020) [54] identified these barriers as part of their
research findings. This study has proven to be a valuable
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insight into their results, as it has revealed that none of the
barriers identified by these researchers are insignificant,
indicating their impacts on the implementation of building
energy efficiency practices.

5. CONCLUSION

As the world faces a pressing energy crisis, countries
must take action to handle the situation. The study pre-
sented in this paper delves into the challenges faced by
Nigeria in adopting building energy-efficient practices.
Using the Relative importance index (RII)” approach, the
study examines the various elements influencing the adop-
tion of energy-efficient building policies and procedures
in Nigeria. The finds find a significant gap in energy-ef-
ficiency practices in the country, with residents relying on
the national grid, which cannot meet their energy demand.
Additionally, most residents do not measure their energy
consumption or follow energy efficiency guidelines.
Furthermore, the study highlights the crucial role that
government supervision and support and technical and
economic assistance play in adopting energy efficiency
practices in buildings. To address the challenges faced by
the country, the study recommends the following measures;
o The government should improve existing policies,

implement new ones, and raise residents’ awareness of

building energy efficiency practices.

o There is an urgent need for the country to incorporate
green building concepts into the curricula of its educa-
tional institutions to address the country’s massive gap
in green building awareness.

o DProvision and enforcement of mandatory smart grid
metering policies for all residential properties.

o The judiciary arm of the government needs to provide
solid legal support for the defaulters.

o There is a need for technical assistance from both
industries and researchers supported by government
grants to develop low-cost materials using locally avail-
able resources.

o It is important to increase the utilization of renewable
energy sources to decrease expenses and the emission
of greenhouse gases.

In conclusion, the presented study highlights the signifi-
cance of addressing the energy crisis and the need for coun-
tries to take action toward energy conservation. The study
calls for additional research to establish a structure for ener-
gy-efficient design in the sector and to outline ways to enhance
the professional code of ethics towards energy conservation
practices in the country. We can work toward a greener, more
sustainable future for all with the right measures.

6. LIMITATION

This research has some limitations, including the small
sample group size and the self-reported nature of the infor-
mation retrieved from the survey. The sample size of 197
households, while representative of the population in Kano

State, may not be generalizable to the entire country. The
study also relies on the accuracy of the respondents’ self-re-
ported energy consumption patterns and energy efficiency
practices, which may be subject to bias or inaccuracies. In
addition, it is equally vital to note that the research con-
ducted does not consider the impact of cultural or societal
factors on energy efficiency adoption. However, despite the
limitations mentioned offers a significant understanding of
the present state of building energy efficiency practices in
Nigeria and pinpoints key areas that require improvement.
Future research should consider expanding the sample size
and incorporating a more diverse range of respondents
to further examine the barriers and facilitators to energy
efficiency adoption in the country. Additionally, further
research could also investigate the role of cultural and soci-
etal factors in energy efficiency practices.
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