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Introduction 
he construction industry in Nigerian consists of diverse 

professionals such as engineers, builders, architects, quantity 

surveyors, land surveyors, contractors, suppliers, 39 and geo-

informatic experts among others, which require exchange of project 

data and information in discharging their services of achieving project 

objectives of time, cost, and quality to the project owners (Olubunmi, 

Olaniyi, & Fisayo, 2014). Road networks are observed in terms of its 

components of accessibility, connectivity, traffic density, level of 

service, compactness, and density of particular roads. Level of service 

is a measure by which the quality of service on transportation devices 

or infrastructure is determined, and it is a holistic approach 

considering several factors regarded as measures of traffic density 

and congestion rather than overall speed of the journey (Mannering, 

Walter, and Scott, 2004). 1 Access to major roads provides relative 

advantages consequent upon which commercial users locate to enjoy 

the advantages. Modern businesses, industries, trades and general 

activities depend on transport and transport infrastructure, with 

movement of goods and services from place to place becoming vital 

and inseparable aspects of global and urban economic survival. 

Developments of various transportation modes have become pivotal 

to physical and economic developments. Such modes include human 

porterage, railways, ropeways and cableways, pipelines, inland 

waterways, sea, air, and roads (Said and Shah, 2008). According to 

Oyesiku (2002), urbanization in Nigeria has a long history in its growth 

and development. Extensive development being a feature of the 19th 

and 20th centuries, with concentration of economic and 

administrative decision-making in Lagos, Ibadan, Kaduna, Jos, and  

T 

T 

ABSTRACT  
Road transportation 

and commercial 

activities, particularly 

in developing world 

continuous to be 

among the crucial 

issues of global 

change in the 21st 

century affecting the 

physical dimension of 

cities especially in 

Nigeria. As such, the 

paper examines the 

effects of innovative 

technologies on road 

construction in 

Nigeria. Majority of 

poor people in the 

world today live in 

rural areas where the 

level of public 

infrastructures 

especially roads seems 

very low. The 

inadequate roads and 

poor road access leads 

to high cost of 

transportation; and 

reduce ability to use 

and access high  

 
TIMBOU-AFRICA ACADEMIC PUBLICATIONS 
INTERNATIONAL JOURNAL, AUGUST, 2022 EDITIONS 

VOL. 10 NO. 2 ISSN: 2067-4112 

 
 

INTERNATIONAL 
JOUNAL OF: 
AFRICAN 
SUSTAINABLE DEV. 
RESEARCH 



 

TIMBOU-AFRICA ACADEMIC PUBLICATIONS 
AUGUST, 2022 EDITIONS, INTERNATIONAL JOURNAL OF: 

 

TIJASDR 

AFRICAN SUSTAINABLE DEV. RESEARCH VOL.10 

176 
ISSN: 2067-4112 

 

Enugu, and high degree of specialization and larger population associated with greater 

specialization of goods and services. Wyatt (1997) states that urban areas have tendency to 

develop at nodal points in transport network and places with good road network will possess 

relative advantage over locations having poor network. Urban locations with such relative 

advantage are found where different transport routes converge with high degree of compactness, 

connectivity, density, length and accessibility exhibited within the intra- and inter- urban road 

networks. I The large number of professional teams and the data-intensive nature of the industry 

requires specialized coordination of project tasks using ICT to achieve the project objectives (Bilal 

et al., 2016). Historically, the Nigerian construction industry after the millennium breakthrough was 

still characterized majorly by the use of a traditional paper-based approach to information and 

communication management (Amusan et al., 2018). The report published by the International 

Telecommunication Union (ITU) showed that Nigeria ranked 153rd among 178 countries in global 

ICT ranking and 27th among 51 African countries. This result was not surprising as the industry was 

characterized by three major constraints: inadequate and erratic electricity supply, high cost of 

computer software and hardware, and insufficient jobs among the contractors operating in the 

industry (Gambo, 2017). Fifteen years later, the ICT Development Index (IDI) of Nigeria was 2.60 in 

quality input.. Poor road access has put constraints rural people in terms of access to other social 

infrastructure such as education and health facilities. Therefore, improvement of rural road seems 

to be a clear means by which large numbers of people might acquire the opportunity to 

participate in the market economy and thereby raise themselves out of poverty (Oraboune, 

2008). The construction industry is experiencing fast and adaptive innovations; new construction 

technologies such as dimensional printed structures and different platforms are developed to 

help professionals involved in the planning, design, construction, and management of buildings 

and infrastructure. The study focused on investigating the effect of innovative technologies on 

road constructions in Nigeria . Data was collected through the use of primary research in the form 

of a questionnaire to various managers at different levels in the organization. Semi-structured 

interviews are used to gather information from low-level management employees ins Nigeria. The 

summary of data collected was integrated to identify and analyze the effects of  innovative 

technologies on road construction. Theoretical data and concepts from existing literature were 

used in the assessment of the research questions and objectives to provide a rich explanation for 

the research purpose. The research provides a better understanding of how technological 

innovation in new product development drives competitive advantage for companies like 

Guinness Nigeria to survive the increasingly volatile and competitive beer market. The study 

concludes that innovative technology contributes to road construction in Nigeria, however a 

positive relationship indicates that there is a positive and strong relationship between innovative 

technology and road construction in Nigeria Thus, recommended that rural roads should be 

improved to harness the economic potentials in the state at large.         
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2017 compared to 2.44 in 2016 while still maintaining at 143rd position among 176 countries globally 

and 15th position among 38 African countries (ITU, 2016; ITU, 2017). 
In a recent study, findings showed that Nigerian building professionals were 5 years behind their 

counterparts in the United States, United Kingdom, and South Africa in their awareness and 

adoption of building information 3 modelling (BIM) technology (Hamma-Adama et al., 2018). Lack 

of expert knowledge and infrastructure have constituted strong barriers to the adoption of BIM 

technology in Nigeria (Hamma-Adama et al., 2018). Even though technology is important for 

business growth and relationships, people who matter in an organization must buy into its 

adoption. Ojelabi, Afolabi, Oyeyipo, Tunji-Olayeni, and Adewale (2018) submitted that stakeholders 

in Nigerian built environments have not shown a significant level of readiness to adopt and 

integrate technology platforms for fostering business social relationships. The finding of Ojelabi et 

al. suggests that stakeholders’ involvement and commitment are important in the decision-making 

process leading to technology adoption. Critical success factor (CSF) is a management strategy for 

understanding, examining, and evaluating crucial things that must go well for a business to 

succeed (Idemudia, 2017). With respect to the Nigerian built environment, Fadun and Saka (2018) 

identified interactive processes such as schedule and budget updates as the key factors that drive 

the success of public projects. Schedule and budget updates are critical to successfully complete a 

project within the approved time and cost. These are complex interactive tasks that cannot be 

done efficiently without the utilization of appropriate technology. In construction parlance, a 

scope change becomes a variation order when the change is approved by the project manager on 

behalf of the project owner. As it currently stands in the Nigerian construction industry, Afolabi, 

Ojelabi, et al. (2018) noted that the impact of variation orders initiated by a consulting team in 

terms of cost overrun and delay is huge when compared to variation orders that come from other 

sources in a project. The use of appropriate technology will help the consulting team achieve 

continuous coordination of all tasks efficiently, which helps minimize changes. Apart from 

improper planning and poor coordination of complex tasks, Adebisi, Ojo, and Alao (2018) added 

that inadequate funding contributed to project failure and abandonment in Nigeria. Leadership 

style influences the decision-making process and the productive outcome of decision-making 

efforts. Leadership is important because the complexity of projects requires a combination of 

technical and specialized skills for successful delivery (Ameh & Odusami, 2014).  

 

Statement of the Problem  

The road construction industry in Nigeria experiences low labor productivity due to the traditional 

project delivery approach, which involves the use of two-dimensional (2D) Computer Aided 

Drafting (CAD) technology and the size of construction firms. In addition to the country’s limited 

resources, lack of full adoption of appropriate technologies in the construction industry is 

continuously affecting the development of the sector. Besides, the current shortage of building 

design professionals trained in collaborative design and construction practices, remains a barrier 

to universal adoption of collaborative working practices in the industry. The constructability 

challenges that many construction companies face are very sophisticated and cannot be addressed 

and solved easily without the help and application of technology (Sahil, 2016). According to 

GenieBelt (2017), one technology that has emerged over the last decade and a half is BIM. This 

technology has enabled designs to become more sophisticated as the technologies supporting 
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BIM have evolved.. Wastage of construction materials is a major area of weakness in the 

management of public building projects. Koskela (1993) states that wastage, repairs and failure in 

building projects are a function of poor project  supervision.Due to the contemporary 

sophistication in construction contracts, building design and the resulting demand for the 

construction of quality infrastructure, the constructability challenges that many construction 

companies face are very sophisticated and cannot be addressed and solved easily without the help 

and application of technology (Sahil, 2016). According to GenieBelt (2017), one technology that has 

emerged over the last decade and a half is BIM. This technology has enabled designs to become 

more sophisticated as the technologies supporting BIM have evolved. Currently, the modeling 

industry in developed countries can support not only 3D models but the construction management 

areas of scheduling, cost control, estimating, safety training, and sustainability.  

 

General Objective  

The main objective of the study was to investigate the effect of innovative technologies on road 

constructions in Nigeria    

 

The specific objective   

To assess the effect of innovative technologies on road constructions in Nigeria    

 

Research Question  

Does innovative technologies affect road construction in Nigeria? 

 

Research Hypothesis: 

Innovative technologies have no significant impact on road construction in Nigeria. 

 

Justification of the Study 

The conduct of the study was justified at two levels: policy and academic. At the policy level, the 
study touches on an industry - construction industry - that is a fundamental economic sector which 
permeates most of the other sectors as it transforms various  resources into constructed physical, 
economic and social infrastructure necessary for socio- economic development. Thus the 
realization of Millennium Development Goals and Kenya Vision 2030 partly depends on 
theexistence of a reliable and competitive public construction sector that is capable ofdelivering 
quality services and value for money in the development and maintenanceof public works.At the 
academic level, the study seek to address some of the literature gapsestablished in the literature 
reviewed. For instance, that, effective supervision ofprojects is vital in ensuring prudent 
management of public building projects and that,Wastage of materials is a major area of weakness 
in the management of publicbuilding projects; and lastly, that according to Koskela (1993), 
wastages, repairs andfailures in building projects are a function of poor project supervision.  
 

LITERATURE REVIEW 

The purpose of this study is to investigate the effect of innovative technologies on road 
constructions in Nigeria. Road networks are observed in terms of its components of accessibility, 
connectivity, traffic density, level of service, compactness, and density of particular roads. Level of 
service is a measure by which the quality of service on transportation devices or infrastructure is 
determined, and it is a holistic approach considering several factors regarded as measures of traffic 
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density and congestion rather than overall speed of the journey (Mannering, Walter, and Scott, 
2004). 1 Access to major roads provides relative advantages consequent upon which commercial 
users locate to enjoy the advantages. Modern businesses, industries, trades and general activities 
depend on transport and transport infrastructure, with movement of goods and services from 
place to place becoming vital and inseparable aspects of global and urban economic survival. 
Developments of various transportation modes have become pivotal to physical and economic 
developments.. Several studies have used general diffusion theories of technology innovation 
building on Rogers’ theory in adopting and diffusing an innovation technology in higher education 
systems from a macro and/or a micro level (Carr Jr., 1999; Less, 2003). In this regard, Rogers’ theory 
(2003) has been widely used to understand why the adoption and diffusion of innovation varies 
across different social systems. According to Rogers (1995), diffusion is “the process by which an 
innovation is communicated through certain channels over time among the members of a social 
system” (p. 5), where the ‘innovation’ can be anything that is seen as new, from the perspective 
of the adopters. This is the most commonly quoted theory in the field of diffusion of innovation 
and is based on four main elements of diffusion: innovation, communication channels, time, and 
the social system. This theory has informed many studies, theories, and models in the field of 
diffusion (Burkman, 1987; Davis, 1986; Hall & Hord, 2014; Surry & Farquhar, 1997; Surry, 1997). Of 
the many relevant studies, Rogers’ theory has been used to understand why some individuals 
adopt technology innovation and others do not. In this regard, Rogers (1962) argues that adoption 
and diffusion of technology follows a normal distribution by all. This means that there is bias 
towards the need to diffuse technology without considering the consequences of the adoption of 
the technology. In addition, when an innovation fails, the early adopters are often blamed rather 
than other factors in the diffusion process, such as the social system within which they operate 
and characteristics of the technology they use. Rogers (1962) argues that this constitutes individual 
blame bias because there is a “tendency of diffusion research to side with change agents who 
promote innovations than with the audience of potential adopters” (p. 103). Rogers claimed that 
individual adopters as members of the social system do not equally adopt the diffusion of an 
innovation. The change agents are interested in the rapid adoption and diffusion for immediate 
results without considering the consequences within the social system. The three main keywords 
or concepts of Rogers (2003) - social system, compatibility of technology, and early adopters – 
inform the factors that influence adoption and the diffusion process in this study. Briefly, it is from 
this background that generally the university administration does not operate in isolation in the 
implementation of technology use. The literature from developing countries have shown that it 
depends on the context; technology is not always normally adopted and diffused for use by 
adopters (faculty), while others reject because of different socioeconomic backgrounds (Dintoe, 
2018, Jacobsen, 1998). The other point is that a university implements technology, through faculty 
with the expectation to work collaboratively for a common goal.  
 
THEORETICAL FRAMEWORK 

Theoretical Background Based on the diffusion of innovation (DOI) model by Rogers (1995) and 

the technology-organisationenvironment (T-O-E) framework by Tornatzky and Fleischer (1990), 

this study proposed an integrated conceptual model for e-payment systems adoption by SMEs as 

illustrated in figure 2. The integrated conceptual model suggests fourteen predictors for e-

payment adoption and extent of use within a four-contextual SME as seen especially in developing 

countries. DOI ascribes the intention to adopt technology to five attributes of such technology 

(perceived complexity, perceived benefits, perceived compatibility, perceived trialability and 
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perceived observability). Conversely, TOE postulates that three contexts (technological, 

organisational and environmental contexts) determine organisational adoption of technology.  

Theory of Diffusion of Innovation (DOI) Rogers propounded the DOI theory in 1962 based onthe 

work of Gabriel Tharde in 1890. Since then, DOI theory has found huge support from several 

innovation researchers in predicting the how, why and at what rate innovation is adopted and 

diffused through social systems (Nwankwo and Eze, 2013). Rogers (1995) defines innovation as the 

process of inventing/introducing something new. The term innovation includes new 

products/services, new process technologies, or new organisational structures or administrative 

systems (Moore and Benbasat, 1991). Innovation brings about changes in the organisation either 

in response to changes in the external environment or as a proactive action to influence the 

environment (Lertwongsatien et al., 2004). It is a way of doing something new not necessarily as 

a new phenomenon in terms of time of invention or discovery (Thong, 1999). Rogers (1995) argued 

that the speed of innovation diffusion depends on five innovation attributes – relative advantage, 

compatibility, complexity, trialability, and observability. DOI has been criticised on the ground that 

it presents innovation diffusion as a very straight forward and easy process. The argument is that 

innovation diffusion within different classes of social groups cannot be as simplistic as presented 

in DOI and that the complex nature of diffusion processes within different groups or actors of 

adoption requires different patterns of communications and relationships especially in a complex 

context such as the organisation (Aleke et al., 2011; Fichman, 1999; Downs and Mohr, 1976). But 

despite the criticisms, DOI has been widely used to examine the adoption of various IT/IS 

innovations ranging from Website (Beatty et al, 2001) to spreadsheets (Brancheau and Wetherbe, 

1990), and from e-commerce activities (Li et al, 2011; Wu and Wang, 2005; Teo and Pok, 2003; Rashid 

and Al-Qirim, 2001) to e-payment systems (Nwankwo and Eze, 2013; Ifinedo, 2011; Ayo and Ukpere, 

2010; Gholami et al, 2010; He et al, 2006) either at individual level (Agarwal and Prasad, 1997; 

Premkumar et al, 1994; LeonardBarton and Deschamps, 1988) or at organisational level (He et al, 

2006; Kwon and Zmud, 1987). 

 

CONCEPT OF CONSTRUCTION TECHNOLOGIES IN NIGERIA 

In Nigeria, the construction industry plays a vital role in the economic development (Ejohwomu & 

Oshodi, 2014; Okoye, Ngwu, Ezeokoli, & Ugochukwu, 2016; Waziri et al., 2017). Construction firms 

in Nigeria contributed about 3–8% to Nigeria's GDP (Waziri et al., 2017). In real terms, the 

construction sector contribution to total GDP was 3.04% in 2017, lower than the 3.10% contribution 

reported in 2016 (National Bureau of Statistics, 2018). In a recent historical review of sectoral 

contribution to Nigerian GDP, as of 1981 the construction industry contributed 5.8% to Nigerian real 

GDP, nevertheless, recent development suggested that the current contribution of construction 

firms to Nigerian real GDP was incongruent with the historical trend three decades ago (Abubakar, 

Ibrahim, Kado, & Bala, 2014). This trend suggests that many 42 things have systemically gone astray 

in the construction industry in Nigeria (Chete, Adeoti, Adeyinka, & Ogundele, 2014; Ou, 2015). In 

advancing the economic development objective, construction companies in Nigeria need a 

repositioning with technology evolution by embracing cutting edge technique in material and 

equipment technology, design procedures, health and safety processes, including coordination 

and management of complex tasks that will bring improved project outcomes, cost-efficient 

projects, value for money invested, safe and improved overall quality of construction projects. 
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However, despite the increasing availability of technology, there seem to be several issues limiting 

Nigerian construction firms from adopting IT technology. IT adoption issues are problems, 

questions, complications, which constitute general ongoing concerns that technology adopters 

commonly face while attempting to adopt IT. The research on IT adoption issues in the Nigerian 

construction industry is still emerging as there are no such scholarly papers that directly and 

specifically deal with the topic of IT adoption issues in Nigerian construction firms.  

 

EMPIRICAL REVIEW 

According to Aderamo (2003), road network constitutes an important element in urban 

development as roads provide accessibility required by different land uses and the proper 

functioning of such urban areas depends on efficient transport network, which is a backbone to 

their very existence. Road network consists of large number of interwoven roads exhibiting many 

patterns ranging from star-like to grid-like with irregular patterns becoming recognized (Zang and 

Lund University, 2004). It consists of large amounts of roads that interweave with each other to 

exhibit a pattern. Patterns are defined as characteristics and properties found in repeated and 

regular manner within one object, or between a number of objects with such repetition in the form 

of shape, density, distribution, linkages, connection or orientation. These occur among the same 

kind of objects or different kinds of objects or within an object, or between objects repeated with 

sufficient regularity. Such repeated properties may be shape, orientation, connectedness, density 

13 or distribution. The frequency of such patterns enables development of prototypical views of 

geographical processes (Mackaness and Edwards, 2002). The fear of hackers limits the interest of 

foreign service providers to invest in internet technology in Nigeria (Muhammed, Zaharaddeen, & 

Turaki, 2015). The ethics of technology adoption are the moral and professional principles guiding 

the adoption, implementation, distribution, and use of technological products and outputs. The 

existence of codes of ethical conduct in most organizations does not seem to impact positively 

ethical behaviors in construction organizations (Oladinrin & Ho, 2016). There appeared to be a high 

incidence of unethical behavior in the industry, the most common being dishonesty of employees 

(Ogunyemi & Laguda, 2016). Loyalty, trust, and confidentiality of information are ethical factors 

that users of technology need to comply with. Generally, the big issue of IT adoption with respect 

to 46 ethics is that technology advances exponentially compared to the rate at which ethical codes 

are updated in organizations, resulting in a wide regulatory gap between technology and ethics 

(Wadhwa, 2014). Project Failures and Abandonment in Nigerian Construction Industry Project 

failure is the inability to complete a project in line with cost, time, and quality specification or the 

inability of a project to satisfy the expectations of its sponsor (Nweze, 2016). Many authors have 

contributed to the scholarly literature on project failure and abandonment in the Nigerian 

construction industry. A synthesis of the literature showed that most of the writers agreed on the 

four elements of cost, time, quality, and satisfaction as essential in the definition of project failure 

(Nweze, 2016; Ogunmola, 2015); however, only few of the writers distinguished project failure from 

project abandonment (Amade et al., 2015). A project is considered a failure when the criteria for 

assessing the success of cost, time, quality, and stakeholder satisfaction are not met at the time of 

project delivery. Project abandonment occurs when the sponsors decide to temporarily or 

permanently discontinue a project under development (Amade et al., 2015; Doraisamy, Akasah, & 

Yunus, 2014; Ezenekwe & Uzonwanne, 2017). Many factors have been attributed by scholars for 
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the failure of projects in Nigeria such as economic recession (Olanrewaju, Idiake, & Oyewobi, 2018), 

non-minimization of completion time originally scheduled for a project (Adamu, Aromolaran, & 

Aitsebaomo, 2018), poor knowledge of lesson learned and its application to construction project 

delivery in Nigeria (Ononuju, Amade, Amaeshi, Adu, & Iringe-koko, 2019), lack of sufficient 

attention to risk management (Akinbile, Ofuyatano, & Agboola, 2018), poor 47 attention to 

integration of sustainability into projects (Aghimien, Adegbembo, Aghimien, & Awodele, 2018), 

and institutional errors and corruption (Nweze, 2016; Ogunmola, 2015), however factors related to 

project management practices ranked first (Amade et al., 2015). The overall failure of construction 

project management in Nigeria in 2014 of 32% indicates problems in appropriate project 

management practices for successful project delivery (Akande et al., 2018). Project management 

is the systematic application of knowledge, skills, tools, and techniques to project activities to meet 

the project requirements (Project Management Institute, 2017). An appropriate project 

management practice involves a total application of the nine knowledge areas (scope, schedule, 

cost, quality, resource, communication, risk, procurement, and stakeholder management) to 

projects and their integration using an appropriate project management plan (Abdul Rasid, Wan 

Ismail, Mohammad, & Long, 2014; Kerzner, 2018b). Though a recent study established significant 

relationship between application of project management technique and project successful 

delivery (Onifade, Oluwaseyi, & Ibrahim, 2017), scholars were at congruence in their key findings 

about project management practices in the Nigerian construction industry such as limited 

knowledge and utilization of modern project planning tools and techniques (Akande et al., 2018),  

 

METHODOLOGY 

Research design  

The quantitative approach was adopted in this study. This study involved identification of 

attributes of a particular phenomenon and therefore the survey design was adopted (basic 

research method that examines the situation, as it exists in its current state). The survey was cross-

sectional where by data was collected at one point in time. The advantages of this design include 

economy and the rapid turnaround in data (Creswell, 2003 ).   

 

Sample Design  

The population in this study was obtained from a list of registration and accredited institutions for 
the respective consultants’ and Contractors’ firms in Nigeria.  The choice of the population was 
base on the fact that these actors play a major role in the initial conceptualization of construction 
projects   and on a large extent influence the specification of quality of materials and workmanship 
in construction projects.  
The target population was obtain from register of firms for Architects, Quantity Surveyors, 
Structural, Electrical Engineering and   Mechanical Engineering from the respective   bodies 
governing their registration; and List of National Construction Authority Class 1 building 
Contractors and Services Sub-Contractors registered with the national Construction Authority.  
 

Sampling Technique  

Probability sampling was adopted in this study owing to the fact that it eliminates the danger of 

researchers biasing the selection process because of their own opinions or desires. For economic 

purpose, time constrains and ease of access, this study considered firms with Physical location 
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within the Nairobi County. The sampling frame for Architects and Quantity Surveyors was obtained 

from the Board of registration of Architects and Quantity Surveyors (BORAQS’s). According to the 

records, retrieved on 31st August 2015, there were 121 registered Architectural firms and 108 

registered Quantity Surveyors firms within Nairobi County. The sampling frame for    Structural, 

Electrical and   mechanical Engineers was obtained from the data base containing a list of members 

of the Engineers Registration Board of Nigeria (ERB) retrieved on 31st October 2018. 

 

Descriptive Analysis 

Table 1: Questionnaires Administered on Respondents 

S/N Type Respondents Number 

administered 

Number of 

questionnaires 

returned 

Response 

rate 

1. Questionnaire 

I 

Innovative 

technologies 

110 99 90% 

2. Questionnaire 

II 

Road 

construction 

1,000 570 57% 

Source: Field Survey, 2022 

 

For each group of respondents, sufficient number of questionnaires was administered to cater for 

incomplete and non-responses to the survey and ensure that sufficient number was returned. In 

this respect, one hundred and ten (110) questionnaires were administered to Estate Surveyors and 

Valuers whereas ninety (90) was the appropriate sample size. Similarly, one thousand (1,000) 

questionnaires were administered to occupiers of commercial properties, this was sufficient to 

cover the appropriate minimum sample size of six hundred (600). Out of combined total number 

of one thousand, one hundred and ten (1,110) questionnaires thus administered, 669 (representing 

60.27%) were returned duly completed by combined respondents. 

 

Analysis of Road Network in Nigeria 

The attempt in this section is to address the first objective of the study, that is, to analyze the road 

network. This is accomplished by examining existing patterns of road networks identified in earlier 

works and by analyzing road network in the study area using the graph theoretic approach. The 

road network of the study area was analyzed in terms of its explanatory variables. The satellite 

map of roads in the study area (Fig. 5.1) was used to analyze the arterial road network. 

Examining the different types of road network pattern shown in below for comparison with the 

pattern in study area, the type of road network pattern that showed some semblance is Traditional 

type of road network pattern. The type of road network consists of similar-sized roads and width 

that crisscross each other to create several links and nodal points. As earlier stated, the traditional 

type of road network encourages concentration of vehicular and pedestrian movements at nodal 

points. It also encourages concentration of goods and services giving rise to increase in demand 

for space by commercial users who take advantage of greater accessibility offered.  
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2: Satellite Map of the Arterial Roads in the Study Area 



 

TIMBOU-AFRICA ACADEMIC PUBLICATIONS 
AUGUST, 2022 EDITIONS, INTERNATIONAL JOURNAL OF: 

 

TIJASDR 

AFRICAN SUSTAINABLE DEV. RESEARCH VOL.10 

185 
ISSN: 2067-4112 

Table 5.2: Distribution of Questionnaires to Occupiers 

S/N Arterial Road  

Left 

side 

 

Right 

Side 

 

Total 

Total umber 

administered 

Total 

number 

returned 

Response 

rate 

Rank 

1.  Oba Akran 

Road 

75 62 137 68 35 51.47 11 

2.  Kodesho 

Street 

51 43 94 47 32 68.09 4 

3.  Obafemi 

Awolowo 

82 79 161 80 50 62.50 7 

4.  Adeniyi Jones 34 27 61 31 14 45.16 17 

5.  Aromire 

Avenue 

29 27 56 28 15 53.57 10 

6.  Allen Avenue 57 61 118 59 27 45.76 15 

7.  Opebi Road 55 68 123 61 30 49.18 14 

8.  Opebi/ Bank- 5 3 8 4 2 50.00 13 

9.  Bank-

Anthony Way 

76 81 157 78 43 55.13 9 

10.  Lateef 

Jakande Road 

84 74 158 78 50 64.10 6 

11.  ACME Road 61 59 120 60 18 30.00 20 

12.  WEMPCO 

Road 

39 49 88 44 20 45.46 16 

13.  Ogba Road 47 62 109 54 45 83.33 2 

14.  Isheri-Agege 

Road 

63 65 128 64 48 75.00 3 

15.  Oregun Road 56 61 117 58 38 65.52 5 

16.  Ikosi Road 38 34 72 36 12 33.33 19 

17.  Olowu Street 35 41 76 38 32 84.21 1 

18.  Simbiat 

Abiola Road 

29 39 68 34 15 44.12 18 

19.  Toyin Street 64 73 137 68 35 51.47 11 

20.  Opebi Link 

Road 

11 9 20 10 6 60.00 8 

 TOTAL 991 1,017 2,008 1,000 570   

Source: Field Survey, 2008 
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Table 5.2 shows the distribution of questionnaire and response rates along the individual arterial 

roads in the study area. The number of questionnaires administered on occupiers was related to 

the number of commercial properties along each arterial road. The response rate along Olowu 

Street was the highest (84.21%) followed by Ogba Road (83%) and Isheri-Agege (75%) while 

responses were low along Ikosi Road (33%) and ACME Road (30%). This indicates that the response 

rate was higher in the core area (Olowu Street, Opebi Link-road, Allen Avenue, Aromire Avenue, 

Opebi Road, Obafemi Awolowo Way, Oba Akran Avenue, Toyin Street, Kodesho Street, Lateef 

Jakande Road and Adeniyi Jones Avenue) than other areas. The reason for this could probably be 

that the elite, professionals and enlightened respondents were concentrated in the core area and 

because of their literacy level they understandthe importance of interview and administration of 

questionnaires and responded promptly. 

 

Regression Analysis Result 

Table 3: ANOVA of Relationship between Independent Variables and dependent variable 

Source Sum of Squares Degree of freedom Mean Square F-Ratio P-Value 

Model 1.05701E7 4 2.6425E6 7.04 0.0021 

Residual 5.62899E6 15 375266   

Total (Corr.) 1.61991E7 19    

 

R-squared = 65.2512 percent  

R-squared (adjusted for d. f.) = 55.9849 percent 

 Standard Error of Est. = 612.589  

Mean absolute error = 395.632  

Durbin-Watson statistic = 1.23421 (P=0.0208)  

Lag 1 residual autocorrelation = 0.292141  

Source: Author’s Analysis, 2008 

 

 Findings  

Since the P-value 0.0021) in the ANOVA table Table 4 is less than 0.05, there is a statistically 

significant relationship between the variables at 95.0% confidence level. The R-Squared statistic 

indicates that the model as fitted explains 65.2512% of the variability in road construction. The 

adjusted R-squared statistic, which is more suitable for comparing models with different numbers 

of independent variables, is 55.9849%. All the independent variables in Table 4 returned P-values 

that are less than 0.05 implying that innovative technologies has significant relationships with road 

constructions in Nigeria. 

Furthermore, Fig. 3 was converted into linear graph by tracing the individual roads 

using transparent drawing sheet; the linear graph is shown below; 
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Fig.4.  Graph of Arterial Road Network in Nigeria 

 

Conclusion and recommendations 

The study concludes that innovative technology contributes to road construction in Nigeria   

however, a positive relationship indicates that there is a positive and strong relationship between 

innovative technology and road construction in Nigeria. The study recommends that government 

project monitoring and control team should be up and doing to ensure that contractors work 

round the clock during dry season to minimize the delay in progress of work usually experienced 

during wet season. It is strongly recommended that institutions involved in developing 

infrastructure in Nigeria should substantially intervene in instituting the use of innovative 

technology in country’s infrastructure life-cycle. Instituting diffusion usage involves elaboration of 

new rules and regulations regarding the adoption of innovative technology in country’s 

infrastructure considering existing related policies from software authoring companies. 
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Additionally, it is recommended that infrastructure development stakeholders to value diffusion 

and adoption of innovative technology and to opt for the use of BIM during the procurement and 

logistics (supply chain management) processes in Nigeria. Thus, recommended that rural roads 

should be improved to harness the economic potentials in the state at large.         
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