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Abstract 
Smart building technology has received a broad audience due to digitalisation and benefits in the construction industry. 
With global interest, the construction of smart buildings has become a new trend in development. Many studies identi-
fied a significant interest in the smart building technology application more than in conventional buildings. However, in 
developing countries, construction professionals have paid little attention to the adoption of smart building technology. 
Therefore, this paper aims to identify the benefits that are attached to the adoption of smart building technology (SBT) 
in the construction industry. The study is based on a systematic review of published articles in peer-reviewed journals 
and conferences. A total of 55 papers comprising conferences and journal articles retrieved from Scopus database were 
utilised for the study. The study’s findings revealed efficient energy consumption, cost-effective building maintenance 
and operation, job creation, health care management, real-time monitoring, safety and security, among others, as benefits 
of smart building technologies (SBTs). For smart building technology to thrive in emerging economies, a comprehensive 
understanding of its benefits is highly imperative.   This will not only promote construction professionals’ knowledge of 
its concept but also enhance its successful adoption in these regions. Thus, the paper provides some insights into the 
benefit of smart building technology in developing countries while suggesting the formation of a synergic structure 
between the research community and practitioners in the construction sector.

Article highlight

•	 Smart building promotes sustainability in the construc-
tion industry.

•	 Productivity, collaboration and security increase smart 
building adoption.

•	 Rigorous studies on smart building benefits are limited 
in developing countries.
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1  Introduction

The construction and maintenance of conventional build-
ings are estimated to consume about 30–40% of the 
world’s final energy and release greenhouse gas emis-
sions in the built environment [1, 2]. Building-related 

anthropogenic activities harm the environment due to the 
high energy and resources consumed in buildings [3]. For 
instance, the building energy consumed in regions such as 
the European Union, United States, Hong Kong, Saudi Ara-
bia, and Africa accounts for 40%, 20%, 90%, 73%, and 56%, 
respectively [4–8]. Consequently, the building stock in 
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these same regions is responsible for 36%, 40%, 60%, 33%, 
and 32% CO2 emissions, respectively. Buildings account 
for 40% and 39% of total global energy use and carbon 
emissions [9]. Due to the skyrocketing population growth, 
urban sprawl, and globalisation, the building industry is 
confronted with the challenge of providing adequate and 
holistic built infrastructures such as efficient energy man-
agement, good water supply, occupants’ indoor comfort, 
and management of construction wastes [10]. So far, pro-
gress has been achieved to a certain extent due to sustain-
able construction practices in the built environment [11]. 
Different techniques for sustainable construction have 
been introduced in developed and developing countries 
[12]. These sustainable techniques include green roofs and 
buildings, modular construction, information modelling, 
and smart building technology (SBT) [1, 13–15].

The global construction industry greatly impacts the 
environment, economy, and social development [16]. The 
need for economic, environmental and social considera-
tion in the context of smart building technologies as part 
of the future of the built environment [16]. Smart buildings 
can be expressed as intelligent and self-sustainable build-
ings by exploiting sensors, technologies, and innovative 
materials to achieve energy management and occupant 
comfort [17]. Furthermore, a subset of smart environments 
enables a building to obtain information about the envi-
ronment and apply knowledge about the environment to 
reduce greenhouse gas emissions in the environment [18].

Sustainable development in construction has enabled 
proper management systems and the integration of the 
earth’s natural resources through multidisciplinary knowl-
edge, thus, providing a pathway for ecosystem balance 
and socio-economic development [13, 17]. Globally, the 
interest in smart building technology has progressively 
increased over the years [19–21]. The adoption of smart 
buildings has recently come to the spotlight due to the 
benefits of adopting smart buildings in the construction 
industry for developed and developing countries. The 
products of the built environment is constructed in the 
best practical ways toward efficient energy usage, raw 
material recycling, and realising a sustainable and carbon-
free environment, which has demonstrated the technol-
ogy application in the construction industry [18, 19, 22].

There are many barriers and challenges for a develop-
ing country to adopt SBT to achieve sustainable construc-
tion [23]. For instance, Ghansah et al. [24] revealed the 
high cost of smart, sustainable materials and equipment, 
technical difficulties during construction processes or 
lack of technical skills regarding smart technologies and 
techniques, and resistance to change from traditional 
practices in the Ghana construction industry. Gobbo et al. 
[25] pinpointed the lack of a regulatory environment to 
adopting the concept of a smart building, lack of finances 

and financial incentives for adopting SBT, and problems 
with the availability of skilled and specialised jobs in smart 
buildings concepts, devices and solutions in the Brazilian 
social housing.

The construction industry’s response, introduces effi-
cient energy usage, encourages locally available raw mate-
rials, and advances conventional building techniques [20, 
21]. Accomplishing smart buildings requires promoting 
efficient technologies and the practice of smart build-
ings in the built environment [26]. Sustainable construc-
tion practices are crucial for achieving the three pillars of 
sustainable development namely economic, social, and 
environmental goals [27]. According to Vattano [28], sus-
tainable building technology aims to provide a living and 
working environment that consumes fewer resources, 
produces less waste, and retrofits existing buildings to 
be innovative, energy-saving, and water-efficient. It is not 
easy to think smart without associating it with sustain-
ability in the construction industry [29]. Over time, build-
ing practitioners have become vibrant in energy man-
agement, protecting and restoring ecological balance, 
increasing economic efficiency, and improving human 
comfort and satisfaction through a technology applica-
tion [30]. However, little effort has been made to enlighten 
the construction professionals of developing countries on 
the benefits of adopting smart buildings. Therefore, the 
study aims to identify the benefits that are associated with 
adopting SBT in the construction industry for developing 
countries in project delivery, considering the social, envi-
ronmental and economic impact of adopting SBTs.

In the next section, Section two indicates the methodol-
ogy, section three presents the result and discussion, and 
the last section four shows the implication and five conclu-
sions from the findings.

2 � Methodology

A thorough literature review of scientific research is the 
foundation for advancing knowledge in a particular  field 
such as building and construction, and so on [1, 25]. This 
study adopted a systematic review approach to analyse 
the existing literature comprehensively. The type of lit-
erature review described by Denyer and Traffield [31] sys-
tematic review is adopted when increasing the demand 
to organize knowledge into a rigorous and reliable format 
and makes a difference in practices. The Scopus search 
engine was employed to conduct a literature search to 
select relevant papers due to data recovery precision and 
accuracy in performance [26, 32, 33]. This strategy has tra-
ditionally been used to discover relevant publications for 
investigations [1]. The search of relevant keywords in the 
Scopus database utilising the parenthesis (TITLE-ABS-KEY 
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("smart building technology" OR "benefit") AND TITLE-ABS-
KEY ("smart home benefit" OR "developing countries" OR 
"Construction Industry") AND TITLE-ABS-KEY ("Sustainable 
constriction" OR "building technology" OR "Digitalization") 
AND TITLE-ABS-KEY ("Adoption" OR "Sustainable Develop-
ment" OR "SBTs")).

During the initial systematically conducted search 
(searched in October 2021), 63 articles were discovered. 
The inclusion and exclusion criteria for the selection of the 
paper were applied. All the papers were written in Eng-
lish, and the papers from engineering, computer science 
and environmental sciences were included, while other 
papers outside engineering, computer science and envi-
ronmental sciences were excluded. The review focused on 
smart building technology and the adoption of benefits 
as reported in academic journals and conference papers. 
However, not all the papers discovered are relevant to the 
study on the benefits of smart building adoption. The cur-
rent study aimed at assessing literature on the benefits 
of smart building technology adoption in developing 

countries. Hence, it was required to filter out unrelated 
articles. Figure 1 shows the systematic review flow chat.

Furthermore, a content review was used to filter in the 
most relevant papers to the study, focusing on the topical 
analysis of the article, followed by the abstract and the 
article’s findings [34, 35]. After the screening, 55 articles 
were considered worthy of analysis.

3 � Results and discussion

3.1 � Bibliometric analysis outcomes of the paper

The papers selected about the benefits of technology 
adoption by years, present an overview of the topic’s evo-
lution and research from 1988 through mid-October 2021. 
The year 2021 papers are not the total reflection of the 
year’s publication, as shown in Fig. 2. The trend in research 
regarding the study shows a zigzag pattern, which means 
that research into the study area is springing up, but 2019 
and 2020 show a constant pattern. This can be attributed 

Fig. 1   Overview of the 
research approach
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to the desire to achieve comfort and energy-saving in the 
built environment. Furthermore, the research looked at the 
literature on technology adoption, sustainable construc-
tion, and benefits in the construction sector and how they 
relate to smart building. Most papers were published in 
2020 (14 papers), 2019 (6 papers), 2017 (6 papers), and 
2014 (5 papers); all of which are considered contemporary 
because they are less than ten years old.

3.2 � The smart building technology

According to Sherif, Sherif and Eissa [36:p15], smart 
buildings are "automated buildings, intelligent build-
ings, and buildings with smart technology”. It is a term 
used to describe structures that include technologies 
such as digital infrastructure, energy efficiency meas-
ures, intelligent building management systems, wire-
less technologies, remote monitoring, information and 
communications networks, adaptive energy systems, 
networked appliances, data gathering devices, assistive 
technologies and automated systems.

Furthermore, Smart building technology is the collab-
oration of building automation systems, integration sys-
tems, and telecommunication systems for smart build-
ing’s efficiency, functionality, optimisation, comfort, and 
economic stability [10]. A Smart building is a building 
that optimises its structures, systems, services, and 
management including the interrelationships between 
them to deliver a productive and cost-effective environ-
ment [37]. In their study Buckman, Mayfield, and Beck 
[38] identified Smart building technology in four sig-
nif icant  accounts:   intell igent,   enterprise,   con-
trol,  and  materials  and  construction,  which  should-
 be adaptable to building to meet building advance-
ments  in  energy  eff iciency,   comfor t,   satisfac-

tion,  and  longevity  (life  cycle). In smart buildings, 
microchips, actuators, and sensors are utilised to collect 
data and manage it according to the tasks and services 
of the company [39]. This infrastructure also helps build-
ing owners, operators, and managers increase asset 
reliability and performance, maximise space usage, 
decrease environmental impact, and provide security, 
comfort, energy efficiency (low operating costs), and 
convenience [36].

3.3 � The benefits of smart building technology 
in developing countries

Adopting smart building technology in the construction 
industry of developing countries is beneficial to profes-
sionals, clients, and the entire country. Vattano [28] states 
that using Smart buildings in sustainable construction 
allows the industry to produce less waste while using 
resources efficiently and without harming the environ-
ment. In terms of achieving sustainability goals for pro-
ject delivery, smart building technology may succeed but 
fail in adopting the practice in the construction industry 
[1]. Therefore, it is vital to consider looking at the benefits 
of SBT for successful adoption. Bandara, Abeynayake, and 
Pandithawatta [27] identify the benefit of SBT for project 
delivery in three sustainability goals: economic, social, and 
environmental.

Sovacool and Furszyfer Del Rio [40] discovered 
that smart building’s environmental benefits involve 
reducing greenhouse gas emissions, which is achieved 
through better monitoring of energy usage and control 
over carbon emission of CO2 related materials in build-
ings. According to Honeywell and IHS [41], smart build-
ing’s economic benefit over traditional convectional 
structures is that the investment pays off quickly, and 

Fig. 2   Papers in selected 
journals about the benefits of 
technology adoption (SBTs) 
by year
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failure of appliances and equipment in the building is 
avoided, thus, avoiding fire outbreaks and energy diffi-
culties. According to Balta-Ozkan, Boteler, and Amerighi 
[42], the social benefit of a smart building is a concern 
with safety, healthcare management, and security. Sherif, 
Sherif and Eissa [36], in their study, identify the benefits 
of SBT in general as a strategy for reducing energy costs, 
increasing the productivity of staff, improving building 
operations, providing web-based security, and improv-
ing the safety of life and security of occupants. A smart 
building can be compatible with existing buildings, 
offering comfort and time-saving. Honeywell and HIS 
[41] also discovered benefits such as health and safety, 
data infrastructure connectivity, detecting faults in the 
system, and cost-saving. This paper discusses only the 
top five (5) benefits. Table 1 illustrates the benefits based 
on the number of times researchers are mentioned and 
the top six mentioned benefits.

3.3.1 � Energy saving

Smart building technologies improve energy efficiency 
and maximises energy savings over time of the building 

[41–43]. In the study conducted by [44, 45], smart building 
ensures that energy consumed in the building is controlled 
and monitored in real-time to improve the performance of 
the building and makes it to be environmentally friendly. 
As reported in the literature, smart buildings contrib-
uted to energy saving and reduced power consumption 
from 765,228.16 to 499,067.01 kWh, leading a reduction 
of 34.78% [2, 37]. Therefore, this study identifies energy 
saving as a significant benefit of adopting smart building 
technology in developing countries.

3.3.2 � Safety and security

According to Honeywell and IHS [41], the way a building 
responds to threats, manages access to the facility, secures 
lives and assets, and makes it comfortable and productive; 
these are all examples of safety and security systems (illu-
mination, thermal comfort, air quality, connectivity, energy 
availability). Security and safety in smart buildings are 
paramount. Humans require complete safety and security, 
whether the facility is a residential building or commercial 
building [34, 46]. Therefore, safety and security are vital 
benefits of adopting SBT in developing countries.

Table 1   The benefit of smart building technology

Code Benefits References Number of times 
mentioned

Rank

B01 Energy saving management [10, 27, 36, 40, 41, 43–46] 9 1
B02 Safety and security [10, 27, 36, 38, 40, 43, 45, 46] 8 2
B03 Maintenance cost-saving [10, 36, 43, 46, 47] 5 3
B04 Improve building comfort [10, 38, 43, 46] 4 4
B05 Productivity and collaboration [36, 38, 41, 43] 4 5
B06 Improve building efficiency, [10, 41, 43] 3 6
B07 Reduce global warming [27, 41, 43] 3 7
B08 Health care improvement [27, 40, 41] 3 8
B09 Water Management [41, 43, 46] 3 9
B10 Conserving Natural Resources [41, 46] 2 10
B11 Optimising asset utilisation [41, 45] 2 11
B12 Maximise technical performance [46, 48] 2 12
B13 Vertical transportation [46, 49] 2 13
B14 Time-saving in creating market application [27, 41] 2 14
B15 Creation job(marketable) [46] 1 15
B16 Improvement of education service [40] 1 16
B17 Improve return on investment (ROI) [41] 1 17
B18 Improve property value [49] 1 18
B19 Real-time Data management [43] 1 19
B20 Data connectivity integration [43] 1 20
B21 Web- based security [36] 1 21
B22 Quick response to the occupants [41] 1 22
B23 Reduce redesign cost by detecting faulty situations [48] 1 23
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3.3.3 � Maintenance cost‑saving

According to Iwuagwu, Chioma, and Iwuagwu [44], Smart 
buildings gain that the total cost of a facility is not just its 
construction cost but also the operating and maintenance 
costs during the lifecycle of the building. The authors 
explained that buildings could save money by improving 
automated control, communication, and management 
systems by sharing equipment among numerous users. 
Also supported by Honeywell and IHS [41], smart build-
ings reduce the cost of energy at home and control how 
much energy is used, such as lowering the costs of opera-
tions and maintenance or even lowering the costs of fixed 
appliances. Further explained by Honeywell and IHS [41], 
Smart buildings use modern technology to connect these 
elements (safe, green and productive), and systems are 
more integrated, dynamic, and functional fashion, rather 
than saving money on maintenance alone.

3.3.4 � Improve building comfort

According to Buckman, Mayfield, and Beck [38], a smart 
building is significant in learning, which occurs over time 
as the building systems interpret data from the previous 
usage and adapt, allowing the occupant’s preferences to 
be used to create a higher degree of comfort and satis-
faction. The authors further explained that SBT predic-
tions provide helpful information to help occupants save 
money on energy while improving comfort. Smart build-
ings optimise lighting, utilities, and Heating, ventilation, 
and air conditioning (HVAC) systems to save money by 
matching occupancy patterns and desired comfort levels 
to save energy usage and real-time monitoring of building 
systems to minimise crucial asset loss [34, 47].

3.3.5 � Productivity and collaboration

According to Ishmael, Ogara, and Raburu [43], lighting is 
vital for smart building technology because illumination 
impacts occupants’ well-being, motivation, and productiv-
ity. [31, 36] revealed that smart building technology pro-
vides a platform for increasing employee productivity and 
collaboration, improving building operations, and promot-
ing sustainability. System integration in smart buildings 
improves the quality of life of workers and occupants while 
also increasing sustainability, safety, and productivity [41]. 
The productivity and collaboration driven by SBT can influ-
ence the adoption in developing countries.

4 � The study implications

The smart building technology application in construction 
practice addresses the needed change in the built environ-
ment, especially in developing countries. The adoption of 
the smart building improves the practices of professionals 
in the built environment and also involves changing the 
mindset of the professionals to the advancement of tech-
nologies era in the construction industry. The professionals 
require new techniques and understanding to promote 
the adoption SBT in the construction industry, especially 
the increasing concern of energy efficiency and comfort of 
the occupant in the building as it increases the attention 
of smart building adoption in the construction industry. 
Most of the research on smart buildings was conducted 
in developed countries, despite the increasing benefits of 
the technology application in the construction industry, 
which has shown a concern to indicate the benefits of 
adopting these technologies in the construction industry 
of developing countries to improve the practice’s produc-
tivity of the professionals and achieve sustainability in the 
construction industry.

5 � Conclusions and recommendations

This study focused on the benefits of adopting smart 
building technology in sustainable construction in devel-
oping countries. The Scopus search engine was utilised 
to acquire relevant academic (peer-reviewed) articles and 
conference papers for this study. The study reveals that 
several SBTs benefits such as energy saving, safety and 
security, cost-saving maintenance, improved building 
comfort, increased productivity and better collaboration 
among the building occupants are the benefits of smart 
building technologies. Moreover, this study reveals that 
SBTs offer a potential answer to some sustainability con-
cerns that developing countries face. Understanding the 
benefits of SBTs in the construction industry will not only 
stimulate the interest of both clients and professionals in 
developing countries but will go a long way to promoting 
the adoption SBT. Consequently, this study recommends 
that empirical research be undertaken to establish the 
primary benefits of adopting SBTs for project delivery 
in developing countries. The study further recommends 
the establishment of a robust collaboration framework 
between construction industry professionals and aca-
demia to grow innovation that will promote greater adop-
tion of SBTs in developing countries.
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