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ABSTRACT

The aim of this paper is to assess the adoption of emerging technologies (ET) by indigenous construction and real
estate development companies (CRED) in Abuja, Nigeria with a view to identifying the key driving factors. The study
adopted a combination of descriptive and exploratory research designs. Data were collected through structured
questionnaire administered to thirty - eight indigenous CRED companies in the study area via purposive sampling
technique. Data obtained for the study were analysed through descriptive and inferential statistical techniques. The
study found that drone technology is the most commonly used form of ET by indigenous CRED companies in Abuja
with 26% of the total occurrence observed. This is followed by BIM (23%) and virtual reality (19%) respectively. It
also found that location of the project, labour factor, government policy and technical nature of the project are the
crucial factors that influence the adoption of ET by indigenous CRED companies in the study area. The study
concludes that there are prospects of greater usage of ET by indigenous CRED companies for their operations in the
city in the nearest future. In the light of the findings, it recommends the establishment of a robust regulatory framework
by policy makers in the construction industry to clearly provide the technical and ethical standards required for the
use of ET in the industry and the penalties for non-compliance especially concerning geographical coverage, data
privacy and data security.

Keywords: Emerging Technologies, Indigenous Construction Companies, Construction Industry, Abuja, Nigeria

Submission: 27 March 2024 Revised : 28 May 2024 Accepted: 7 June 2024 61
https://ejournal.um.edu.my/index.php/JSCP/index



Journal of Surveying, Construction and Property (JSCP) Volume 15, 2024 Issue 1
ISSN: 1985-7527

1. INTRODUCTION

Nowadays, technology is generally regarded as a means of effecting positive change in the construction industry
as well as the national economy at large. The transition from legacy segregated technology to a data-driven and
analytical digital strategy has helped the industry to advance (Tunji-Olayeni, 2018; Momade et al, 2021; Okpo et al,
2023). In order to achieve reduction in costs, enhance efficiency, promote productivity and safety, and meet
sustainability objectives, the construction industry is progressively incorporating new innovations into the design and
construction process (Loosemore, 2014; Momade et al, 2022). Sepasgozar and Davis (2018) defined emerging
construction technologies as new tools, machines, and innovations that can aid in achieving an objective, carrying out
a specific task, or resolving a problem. The potential influence of technology on the construction sector is substantial,
presenting construction businesses with an opportunity to streamline more traditional processes in order to achieve
greater efficiency, reduce errors, and increase profits (Duncan et al., 2018). The use of global positioning systems
(GPS), drones, virtual and augmented reality, block chain technology, digital twins, 3D printing, 3D laser scanners,
4D simulations and building information modelling (BIM) are a few examples of these emerging technologies.
Technology can provide construction companies with tools for monitoring project completion time and digitizing
paper forms. It can also provide a more efficient method of collecting field and site data (Tunji-Olayeni, 2018; Choi
et al., 2023; Okpo et al, 2023).

The construction industry contributes significantly to economic growth globally (Osunsanmi et al/, 2020). This
has been further enhanced by the adoption of ET in the operation of the industry (Chen and Ying, 2022; Okpo et al,
2023; Choi et al, 2023). Among the advantages of these technologies are improved communication between team
members and consultants, effective safety management, cost efficiency and integrated project delivery (Abioye et al.,
2021; Babalola ef al, 2022; Korke et al., 2023; Choi et al., 2023 and Karasu et al., 2023). Thus, ET offer platforms
that are essential for guaranteeing communication in real-time within the project team in order to plan, cost, execute,
supervise, and control the project from initiation to accomplishment (Momade ef a/, 2022).

Technology can aid in delivering pre-construction enhancements with significant bid team efficiency gains. In
addition, the time spared by digital tools can be invested in relationship management and communication. Some
empirical studies, for example, Zhao ef al. (2022) have investigated issues related to the rate of adoption of ET in the
construction industry of several nations. However, minute research has been carried out on the subject vis-a-vis the
drivers of the adoption of ET in Nigeria. Liu and Zheng (2019) and Olanrewaju et a/ (2019) contended that the
outcomes of related sectoral research cannot be generalized across countries or jurisdictions because of the complex
impact of the unique regulatory, socio-cultural, economic, geo-political and industrial factors operating in the local
construction business environment. A critical review of empirical studies carried out on the subject in Nigeria revealed
that they focused more on the construction industry in Lagos except Okpo et al (2023) and none precisely investigated
the drivers of the adoption of ET by indigenous construction and real estate development firms in the country. In the
absence of such research and coupled with the fact that the construction industry is location-specific, contextual and
geographical gaps exist on the principal factors that determine the adoption of ET by indigenous construction and real
estate development firms in other parts of the country. This study is intended to fill this gap.

2. LITERATURE REVIEW
2.1  Adoption of ET in construction industry

The adoption of ET in the Nigerian construction industry is an ongoing process (Muhammad et al, 2014; Okpo
et al, 2023). In order to fully utilize innovation, construction businesses in the country require the use of technology
in every aspect of their operations. Wei and Lam (2014) investigated the barriers to innovation at the individual project
level using a UK construction enterprise as the case study and found that the major barriers to innovation as perceived
at the project level are client-industry relationship, procurement, organisational culture and organisation management
with varying level of correlations amongst them. Likewise, Eze et al. (2019) argued that the hurdles to innovation at
the macro level are the financial system and regulations, whilst the micro-level barriers to innovation include
organisational culture together with its structure, team dynamics, human potentials, resources, and communication.

Digital technologies are now employed in the construction industry to design houses, prefabricated building
components and the development of built environment assets that are physically, economically and environmentally
sustainable. The emerging technologies utilised in the construction industry globally include artificial intelligence,
drones for site surveys, photographs, inspections, and progress reports. Other forms of ET adopted by construction
companies include machine learning, virtual reality, BIM, cloud-based solutions and blockchain technology. These
are further discussed as follows:
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2.1.1 Artificial Interlligence (AI)

Al is an aggregate term for describing when a machine mimics human cognitive functions like problem-solving
and pattern recognition (Archdesk, 2023). It is simply the ability of a digital computer or computer-controlled robot
to perform tasks commonly associated with intelligent beings (Chen and Ying, 2022). The goal of Al is to make
machines mimic cognitive functions of humans in order for them to conduct tasks that are normally performed by
humans (Parveen, 2018). It enhances safety, cost-efficiency, effective management of construction waste and
improved productivity in the construction industry among other merits (Abioye et al., 2021; Korke et al., 2023). Al is
also able to analyse tasks and determine when crucial details are lacking. When new information is provided, Al can
change the plan and ask questions. Thus, in the construction industry, Al can play a vital role in helping construction
professionals to curtail accidents, sustain project efficiency and improve operational safety (Razi et al., 2023).

2.1.2 Machine Learning

Machine learning (ML) is a subfield of Al that uses statistics to enable computers to learn and make decisions
without being explicitly programmed. It is a subset of Al that entails developing algorithms and models that can learn
from data, rather than being overtly programmed (Xu et al., 2021). The basic steps of ML are collection of data,
preparation of data, model specification, training, appraisal, hyper parameter timing and prediction.

2.1.3 Virtual Reality

Virtual reality immerses the user in a virtual world through the use of a headset with some type of screen showing
a virtual environment (GCFGlobal, 2023). These headsets also use head tracking, which permits the user to look
around the environment by physically moving his head. The display will follow any direction the user moves, giving
him a 360-degree view of the virtual environment (Thabet et al, 2022; GCFGlobal, 2023). Equipment and safety
management can be enhanced through virtual reality. Construction workers may practice potentially hazardous
scenarios in a safe virtual environment by using virtual reality while working at a height, in a cramped area, or while
there are loud blasts, for instance.

2.1.4 Building Information Modelling (BIM)

BIM has been viewed in different ways by different disciplines over the years (Karasu et al, 2023). The British
Standards Institution (2019) as adopted by the Institution of Structural Engineers (2021) defines BIM as the use of a
shared digital representation of a built asset to facilitate design, construction and operation processes to form a reliable
basis for decisions. Built assets in this context are buildings, bridges, roads, process plants, amongst others (IStructE,
2021). It is a process for merging information and technology to produce a digital image of a project. It blends data
from several sources and changes correspondingly with the real project across its whole timeline, including design,
construction and in-use operational information (Arayici et al, 2012; Bui et al., 2016; Kjartansdottir ef al, 2017 and
Zhang et al, 2020). Hence, BIM enables efficient flow of information required for integrated project delivery (Karasu
et al., 2023) and also facilitates effective collaboration by the project team towards the success of the project (Arayici
et al., 2012; Borrmann et al., 2018; Olanrewaju et al., 2020 and Babalola et al., 2022).

2.1.5 Cloud-Based Solutions

Cloud-based solution refers to applications, storage, on-demand services, computer networks or other resources
that are accessed with an internet connection through another provider’s shared cloud computing framework
(Planergy, 2023). Construction teams may collaborate in a single shared workspace even when workers are not
physically in the same place by means of portable devices and cloud services. A secure shared place for documents
between the office and the field is provided by cloud solutions. Construction companies of all sizes may get the
assistance needed to manage their projects digitally and without interruptions by using cloud services. With the help

of these digital technologies, improved information management will be achieved in the industry.
2.1.6 Blockchain Technology

Blockchain is a distributed ledger technology that provides information to be recorded, maintained and shared
by a community (Suman and Patel, 2021). It is an innovative, decentralized, and distributive “state-of-the-art”
technology, which maintains confidentiality, integrity, and availability of all the transactions and data (Dutta et al,
2020). It is a digital ledger containing all transactions of a specific item recorded chronologically (Rijmenam and
Ryan, 2019; Mintah et al, 2020). Blockchains assist a group of users to record dealings in a common ledger within
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that community, such that under normal operation of the blockchain network no transaction can be altered once
published (Yaga ef al, 2018). There are diverse applications of blockchain technology (Konashevych, 2020; Garcia-
Teruel, 2020) but in the construction industry, its usage is very indispensable in the areas of construction supply chain
operations and contract administration.

2.1.7 Drone Technology

Drones are unmanned aerial vehicles that are furnished with sophisticated sensors, cameras, and GPS technology
to obtain real-time data, create precise 3D models and conduct remote surveys (Mahajan, 2021; Choi et al., 2023).
They are very useful at each phase of the construction process, from inspection and surveying of the construction site
to the maintenance of the completed project or facility. The advantages of drones in the construction industry as
highlighted by JOUAV (2023) include fast data collection, cost saving, increased safety, improved communication
and real — time construction project data acquisition and processing, amongst several others.

2.2 Review of Empirical Studies

The adoption of new technologies in the construction industry has been the subject of academic inquiry in recent
times. Usman and Said (2014) examined the vital factors that influence the use of technology by construction
enterprises in Nigeria through a wide-ranging review of relevant literature. The study found that these factors are
culture (national and organisational), policy (national and organisational) and cost (direct and indirect) and further
developed a theoretical framework on how they interact to influence the decision of construction firms to adopt
technology based on Roger’s innovation diffusion theory. Although the theoretical framework developed by the study
was not tested with empirical data, it provided insight on the basic drivers of technology adoption in the Nigerian
construction industry. A similar study by Waziri et a/ (2017) found that Nigerian construction organisations are
hesitant to implement new technologies because of hostile economic atmosphere. The study concluded that a proper
alignment of technology, organisation and environmental variables are essential to the effective utilisation of
technology by construction organisations in the country.

Eze et al. (2019) carried out a study to categorize the obstacles to Nigerian construction businesses’ full adoption
of process and product innovation as well as offering potential solutions to those obstacles. The study found that the
factors limiting innovation in the construction industry in the country include inadequate funding, absence of
management support and commitment, the disjointed nature of the construction industry, poor coordination and
communication among project participants, inadequate competent and knowledgeable staff and clients who are
unwilling to pay for inventive designs.

Olaniyan (2019) examined the barriers to technology adoption among construction project professionals in
Nigeria and found that construction project managers in the country are not motivated to implement new technologies
for enhancing the processes of decision making and the rate of project completion. This corroborates the findings of
Waziri et al (2017) that construction organisations in the country are unenthusiastic to implement new technologies.
The study attributes this scenario to certain factors such as government policy, cost of new technology, commitment
to change, company culture, ethical culture, inadequate financial investments in technological innovations and lack of
appropriate technology training, among others.

Khudzari et al (2021) assessed the factors affecting the adoption of emerging technologies in the Malaysian
construction industry. The study identified nineteen components based on two categories: internal factors that project
managers can control and external ones that cannot be controlled. The significant internal factors identified by the
study are labour, cost, time, adaptability of technology, aim and functions of technology and technology’s quality
whilst third parties and leaders’ opinion are the external factors.

Momade et al (2022) investigated the adoption of construction technologies (CT) in the construction industry in
Vietnam. The goals of the study were to conduct a thorough analysis of the literature on CT adoption issues, look into
particular CT adoption issues in Vietnam's construction industry, and suggest data-driven solutions for a higher rate
of CT adoption. The study found that the biggest hindrances to CT adoption were the lack of knowledge about the
impact on productivity, slow adoption of software in construction projects, ignorance of the significance and needs of
the construction industry, insufficient funding during budget planning for technological advancements and execution,
inadequate experts needed for technological change, and lack of necessary competencies in the sector.
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Emerging technologies are subsets of digital technologies. In this regard, Okpo et al (2023) evaluated the
influence of the adoption of digitalization (digital technology) on the delivery of construction projects in Nigeria using
data obtained from cross sectional survey of medium and large-sized construction enterprises in the country and found
that the adoption of digital technologies has moderate and substantial influence on the quality performance of
construction projects in the locality. In the same way, Idowu ef al (2023) assessed the barriers to digitalization in the
Nigerian construction industry based on survey research design and identified them to include resistance to technology
by stakeholders, high cost of digital technology and inadequate power supply.

3. METHODOLOGY

A combination of descriptive and exploratory research designs was used for the study. The rationale for the use
of these research designs for the study emanates from the goal of the study which is to explore the adoption of emerging
technologies by indigenous construction and real estate development companies in Abuja, Nigeria with a view to
identifying the key driving factors. Likewise, the study’s reliance on the survey research approach, coupled with the
complexity of the research problem necessitated the use of these research designs. The population for the study
comprises indigenous construction and real estate development (CRED) companies in the construction industry in
Abuja registered with the Corporate Affairs Commission (CAC). The CAC is an agency of the federal government of
Nigeria duly mandated by law to licence and regulate business organisations in the country. Their registration with the
CAC indicates that they are legally licensed by the government to operate in the construction industry in Nigeria.
Indigenous CRED companies are construction and real estate development companies wholly owned and operated by
Nigerians without any form of foreign ownership and shareholding. Data were collected through structured
questionnaire administered to thirty-eight indigenous CRED companies in the study area selected through purposive
sampling technique. The questionnaire was designed in four parts. The first part elicited data on the institutional
characteristics of indigenous CRED companies in the study area. The second part prompted information on ET used
by indigenous CRED companies in the study area. The third part produced information on the effects of the use of ET
on the performance of indigenous CRED companies in the study area while the last part produced information on the
factors that influence the adoption of ET by indigenous CRED companies in the study area. The last part contained
eleven opinion statements on the factors that influence the adoption of ET by indigenous CRED companies in the
study area, based on 4 - point Likert scale (strongly agree = 4; strongly disagree = 1). These factors were extracted
from the relevant literature of earlier empirical studies on the subject precisely Wei and Lam (2014), Usman and Said
(2014), Waziri (2017), Eze et al. (2019), Olaniyan (2019), Khudzari et a/ (2021), Momade et al (2022) and Idowu et
al (2023). The reliability of items in the instrument of data collection was done with the use of Cronbach’s alpha
reliability coefficient. The coefficient ranges between 0 and 1 (Cronbach, 1951 and Cronbach, 2004). The reliability
test’s result obtained for the study is presented in Table 1.

Table 1: Cronbach’s Alpha of the Variables under study

Variables Number of Items Cronbach’s Alpha
Rate of Usage of ET 7 0.822
Effects of ET Usage 9 0.935
Factors that Influence the adoption of ET 11 0.755

(Field Survey, 2023)

A reliability coefficient greater than 0.7 is considered reliable and hence acceptable (George and Mallery, 2003;
Dangana and Udoekanem, 2024). The result in Table 1 suggests acceptable internal consistency of the items under
study. Statistical techniques such as mean, standard deviation, relative importance index analysis (RII) and factor
analysis (FA) were employed in data analysis for the study.

4. RESULTS AND DISCUSSION
4.1 Demographic characteristics of the respondents

Table 2 displays a brief description of the indigenous CRED companies selected for the study. From the Table,
all the companies are registered with the Corporate Affairs Commission (CAC). 52.64% of the companies have been
in construction business for more than 10 years, with a mean year of operation of 12 years. This suggests that the
indigenous CRED companies are relatively experienced and are conversant with the trends in the construction industry
in the study area. 57.89% of the construction companies are small-sized companies with an employee size of between
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10 and 49 workers, while 42.11% are medium-sized companies with an employee size of between 50 and 250 workers
with a mean number of employees of 53 workers. This implies that indigenous CRED companies in the study area
have employed an average of 53 individuals. This denotes that the construction industry could be a major avenue for
job creation if well leveraged by stakeholders involved in job creation for the unemployed youths in the country.
Concerning the ownership structure of the companies, the result shows that 47.37% of the companies are companies
limited by shares, 47.37% are private limited companies and 5.26% are companies limited by guarantee. Furthermore,
36.84% of the companies are involved in heavy engineering and construction, 26.32% are engaged in real estate
development only, 15.79% provide architectural design services, 10.53% deliver construction management services
and 10.53% are general building services contractors.

Table 2: Brief Description of the companies under study

Frequency Percentage Mean
Registration with Corporate Affairs
Commission (CAC)
Yes 38 100
No 0 0.00
Years of Operation 12
0-5 6 15.79
6-10 12 31.58
11-15 10 26.32
16-20 10 26.32
Total Number of Employee 53
Small Size Companies (10-49) 22 57.89
Medium Size Companies (50-250) 16 42.11
Large Size Companies 0 0.00
Ownership Structure of the
Organization
Company Limited by Guarantee 2 5.26
Company Limited by Shares 18 4737
Private limited company 18 4737
Nature of Business (Major Activity
Engaged in)
Architectural design services 6 15.79
Real estate development 10 26.32
Heavy engineering/Construction 14 36.84
Construction management services 4 10.53
General building services 4 10.53
Total 38 100

(Field Survey, 2023)

4.2  Forms of ET used by indigenous construction and real estate development companies in the study
area

The forms of ET used by indigenous CRED companies in Abuja are indicated in Figure 1. From the result, all
the indigenous CRED companies in the study area use one form of ET or another. The result shows that drone
technology is the most commonly used form of ET by the indigenous CRED companies in the study area with 26%
of the total occurrence observed. This is followed by building information modelling (23%) and virtual reality (19%)
respectively. Earlier studies by Mahajan (2021) and Choi et al. (2023) pointed out that drone technology offers many
attractive advantages in the construction industry including better safety, cost savings, quicker data collection, and
real-time project and material monitoring. These benefits may have attracted the companies to the use of drone
technology in their operations in the study area. Other forms of ET used by the companies under study are artificial
intelligence (11%), cloud-based solutions (10%), machine learning (8%) and blockchain technology (3%). Given a
Cronbach alpha of 0.822, these responses are acceptable. This outcome suggests that CRED companies have embraced
various forms of ET at varying levels in their operations in the study area and is consistent with the assertion of
Olaniyan (2019) and Chen et a/ (2021) that in an attempt to address the challenges faced in the construction sector,
digital technology is gradually being applied in the sector although at a slow pace.
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Figure 1: Forms of ET used by indigenous CRED companies in the study area (Field Survey, 2023).

4.3  Effects of the adoption of ET on the overall performance of indigenous construction and real estate
development companies in the study area

Relative importance index analysis (RII) was employed to identify the important effects of the adoption of ET
on the overall performance of indigenous CRED companies under study and the result is presented in Table 3. The
most important effect of the adoption of ET on the overall performance of the companies under study is improved
client satisfaction and is ranked first. This outcome agrees with those of Bozhuk et a/ (2019), Talebi and Khatibi
(2023) who earlier posited that technology utilisation in companies has a positive impact on client satisfaction. When
technology is utilised to boost the effectiveness of construction operations leading to the success of the project, the
client is likely to be satisfied with such outcome. Ranked second are increased turnover, competitive edge and
continuous capacity building whilst timely project delivery is ranked third. These key effects are intertwined.
Appropriate application of technology in construction operations saves time, resulting in timely completion of the
project (Chen et al, 2022). Similarly, timely project delivery enhances the turnover of the company as more
construction projects are delivered promptly with the aid of technology. By so doing, the company achieves a
competitive edge which requires continuous capacity building on emerging technological innovation to sustain. Based
on a Cronbach alpha of 0.935, these responses are acceptable.

Table 3: Effects of the adoption of ET on the overall performance of indigenous construction and real estate
development companies in the study area

Mean Standard Deviation RII Rank
Improved client satisfaction 3.474 0.762 0.869 Ist
Increased turnover 3.316 0.809 0.829 2nd
Competitive edge 3.316 0.809 0.829 2nd
Continuous capacity building 3.316 0.574 0.829 2nd
Timely project delivery 3.263 0.724 0.816 3rd
Improved patronage 3.158 0.679 0.790 4th
Reduced personnel cost 3.158 0.823 0.790 4th
More expenditure on technological devices 3.053 0.695 0.763 5th
Loss of jobs by employees 3.053 0.613 0.763 5th

(Field Survey, 2023)
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4.4  Factors that influence the adoption of ET by indigenous construction and real estate development
companies in the study area

The factors investigated in this study were distilled from the literature of previous empirical studies on the issue
specifically Wei and Lam (2014), Usman and Said (2014), Eze et al. (2019), Olaniyan (2019), Khudzari et al (2021),
Momade et al (2022) and Idowu et al (2023). These comprise goal and technological viability of the project,
government policy, availability of appropriate technology, size of the project’s labour force, location, duration and
cost of the project, adequacy of electric power supply, technical complexity of the project and client’s influence. The
descriptive statistics for these variables are presented in Table 4.

Table 4: Descriptive statistics of Factors that influence the adoption of ET by indigenous construction and real estate
development companies in the study area

Variable Mean Standard Deviation
Goal of the project 2.789 1.018
Technological viability of the project 2.632 0.751
Government policy 2.526 1.059
Availability of appropriate technology 2.895 0.727
Size of the project’s labour force 2.947 0.695
Location of the project 3.053 0.695
Duration of the project 3.211 0.622
Cost of the project 2.737 0.795
Adequacy of electric power supply 3.105 0.981
Technical complexity of the project 3.105 0.798
Client’s influence 2.842 0.823

(Field Survey, 2023)

Factor analysis technique was utilised to identify the key factors from the variables in Table 4. The result of the
test of sampling adequacy for the factor analysis is presented in Table 5.

Table 5: Result of KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy 0.62
Bartlett's Test of Sphericity Approx. Chi-Square 299.79
Df 55
Sig. 0.000

(Field Survey, 2023)

For satisfactory factor analysis to be carried out, the KMO should be close to 0.6. From Table 5, the KMO measure
is 0.62, which exceeds 0.6 and is accepted. The Bartlett’s test of sphericity is significant (0.000), which is less than
0.05. The first four components have eigenvalues greater than 1 based on the result in Table 6, and they account for
about 79.56% of the total variance. This suggests that the first four common factors are crucial in influencing the
adoption of ET by indigenous construction and real estate development companies in Abuja are in retained.
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Table 6: Factors influencing the adoption of ET by indigenous construction and real estate development companies in the study area

Component Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings
Total % of Variance = Cumulative % Total % of Variance Cumulative % Total % of Variance Cumulative %

1 3.560 32.362 32.362 3.560 32.362 32.362 2.452 22.289 22.289
2 2.140 19.456 51.818 2.140 19.456 51.818 2.341 21.283 43.572
3 1.780 16.179 67.997 1.780 16.179 67.997 2.049 18.630 62.203
4 1.271 11.559 79.556 1.271 11.559 79.556 1.909 17.353 79.556
5 0.799 7.264 86.820
6 0.508 4.617 91.437
7 0.383 3.481 94.918
8 0.269 2.443 97.361
9 0.187 1.698 99.059
10 0.093 0.847 99.906
11 0.010 0.094 100.000

(Field Survey, 2023)
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Figure 2: Scree plot of the factors that influence the adoption of ET by indigenous construction and real estate
development companies in the study area

The scree plot of the factors that influence the adoption of ET by indigenous construction and real estate
development companies in the study area is shown in Figure 2. The graph is valuable for ascertaining how many
factors to retain. The point of notice is where the curve begins to flatten, which can be spotted between factors 4 and
5. Also, factor 5 onwards have eigenvalues less than 1, consequently only four factors have been retained.

Table 7: Rotated component matrix of the Factors influencing the adoption of ET by indigenous construction and
real estate development companies in the study area

Component
1 2 3 4
Location of the project 0.703
Duration of the project 0.789
Cost of the project 0.591
Technical complexity of the project 0.775

Size of the project’s labour force 0.839

Technological viability of the project 0.902
Government policy 0.921

Goal of the project 0.916

Client’s influence 0.874

Availability of appropriate technology 0.732

Adequacy of electric power supply 0.782

(Field Survey, 2023)

Table 7 shows the result of varimax rotation done on the data. Location of the project (0.703), duration of the
project (0.789) and adequacy of electric power supply (0.782) have large positive loading on factor 1 and it can be
labelled as locational factor. Incidentally, electric power supply in Nigeria is based on location. Certain locations in
the country have greater power supply than others. Earlier study by Idowu et al (2023) identified inadequate power
supply as a major impediment to the adoption of digital technologies in the Nigerian construction industry. Size of the
project’s labour force (0.839), client’s influence (0.874) and availability of appropriate technology (0.732) have large
positive loading on factor 2 and this factor can be labelled as labour factor. Government policy (0.921) and goal of
the project (0.916) have large positive loading on factor 3 and this factor can be labelled as government policy.
Technological viability of the project (0.902), technical complexity of the project (0.775) and cost of the project
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(0.591) have large positive loading on factor 4 and this factor can be labelled as technical nature of the project.
Together, all the four factors accounted for about 79.56% of the total variance. Two of these factors namely labour
factor and government policy confirm those of Usman and Said (2014), Olaniyan (2019) and Khudzari et al (2021)
whilst the other (technical nature of the project) is in tandem with that of Momade ef al (2022). Thus, these factors
should be considered in policy formulation and implementation by appropriate authorities to improve the use of
emerging technologies in the construction industry in the city.

5. CONCLUSION

Drone technology is the most commonly used form of emerging technologies by indigenous construction and
real estate development companies in Abuja with 26% of the total occurrence observed. Other forms of emerging
technologies used by the companies under study are building information modelling (23%), virtual reality (19%),
artificial intelligence (11%), cloud-based solutions (10%), machine learning (8%) and blockchain technology (3%)
respectively. This finding suggests that indigenous construction and real estate development companies have adopted
various forms of emerging technologies at varying levels in their operations in the city. It also affirms the assertion of
Olaniyan (2019) and Chen ef a/ (2021) that digital technology is gradually being applied in the construction sector
although at a slow speed to address the challenges faced in the sector.

Also, location of the project, labour factor, government policy and technical nature of the project are the crucial
factors that influence the adoption of emerging technologies by indigenous construction and real estate development
companies in Abuja. Though these findings are specifically applicable to the Abuja construction industry, they may
provide insight on the expected factors in the construction industry in other cities with size and other characteristics
similar to the industry in Abuja. The study concludes that these factors are vital and should be considered in policy
formulation by appropriate authorities to improve the adoption of emerging technologies in the construction industry
in the city.

RECOMMENDATIONS

Based on the findings of this study, a robust regulatory framework should be developed by policy makers in the
construction industry in Abuja. Such regulatory framework should clearly provide the technical and ethical standards
required for the use of emerging technologies in the industry and the consequences for non-compliance especially
regarding geographical coverage, data privacy and data security. Also, professional bodies in the real estate and
construction industry in the city should organise regular workshops, seminars and technical training for indigenous
industry practitioners on the use of emerging technologies and to keep them abreast of current developments regarding
the adoption of new technologies in the industry.
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