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Abstract 
The Nigeria construction industry has long been criticized for its poor 

performance, poor image in road construction ethics. This paper aimed to 

explore the sustainability of off-site construction Practice (OSCP) practices 

facing Nigeria built environment which are linked to a diverse range of 

factors including cost of installation, traditional construction method, 

accessibility to favorable exchange rate and level of accessibility to loans 

among others. The research framework indicates Nigeria construction 

industry's attitude towards adopting sustainable road construction 

processes. An online quantitative approach was primarily used for data 

collection and analysis. The findings from 294 construction professionals 

(representing a 73.5% response rate) suggested that although the industry 

considered OSCP to be the future of the Nigeria construction industry. 

Presently, cast-in-situ method of construction has been considered as most 

effective approach in Nigeria road construction industry. Results has shown 

that level of OSCP in Nigeria road is very low. This has brought gap in 

knowledge in which OSCP should be used in producing road infrastructure 

appurtenances which will improve sustainable construction practices in 

Nigeria. There is a paucity of research on OSCP in Nigeria despite 

significant efforts in which no previous research can be established. The 
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results provide a valuable insight into the commitment of OSCP methods in 

order to assist the investors, professionals, and policymakers by growing 

the level of sustainability in Nigeria. 

 

Keywords: Nigeria, Off-Site Construction Practice (OSCP), Sustainability, 

Construction, Professionals 

 

 

Introduction 
Infrastructure development such as 

roads and its appurtenances (e.g., 

Bridges, Precast Beams, Precast Pier 

Caps, Precast Concrete Pavements, 

Precast Concrete Box culverts, Precast 

Road Barriers, Road Drains, Precast 

Paving Stones, Pipes Culverts, 

Drainage, Slabs, Stairs and so on) are 

drivers of economic growth both 

locally, regionally, nationally and 

internationally which can be part of 

any nation building (Willar et al., 

2021). Construction system is based 

on field labor traditionally, by which 

most of the production and raw 

materials are transported to the 

construction site with the assistance of 

necessary equipment when using it for 

construction work (Jung et al., 2021).  

The productivity of these systems is 

small due to factors that deteriorate the 

industrial environment such as 

increasing project and site 

complications (Barbosa et al., 2017). 

Effort to curb the damaging effects of 

environment is necessary with the 

introduction of sustainable 

construction practice (Toriola-Coker 

et al., 2021). The success of such 

development can improve the welfare 

of the community and play a role in 

creating sustainable development 

which is one of the critical factors in 

generating a better economy (Willar et 

al., 2021). Sustainable development 

enables the present and the future 

generations to meet their needs 

(Bruntland. G, 1987); this definition is 

used generally to explain the 

conceptual frameworks for 

sustainable development (Abrahams, 

2017) 

Sustainable development was 

generally presented not just to 

encompass economic, social and 

environmental factors in todays 

practice but for the benefit of human 

and infrastructure development 

(Byrch et al., 2007; Shurrab et al., 

2019; Stead & Stead, 2016). In order 

to improve the quality of human life 

and infrastructure, policies for 
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sustainable development in the area of cultural empowerment needs spatial 

planning regulations with the principle of sustainable development practice 

(Froner, 2017; Klimas & Lideika, 2018; Takala & Korhonen-Yrjänheikki, 

2019). However, the increasing roads and infrastructure needs in Nigeria are 

challenging sustainable performance (Shrivastava et al., 2010)which can be 

attributed to a number of factors (Umar et al., 2017). Nevertheless, Nigeria is 

expected to facilitate its growing population, which places an increasing need 

for sustainable infrastructure (Arif et al., 2012b). 

The fundamental problem encountered here is delivering the infrastructure 

required to meet demand of the masses (Bendi, Rana, Arif, Goulding, & 

Kaushik, 2021). Orthodox methods have been overwhelmed with major 

obstacles, meeting the speed of delivery and quality. Given these issues, this 

paper set to look into the existing and effective impact of off-site construction 

practice (OSCP) in meeting these obstacles. In doing so, variables affected by 

OSCP willingness in Nigeria construction industry were analyzed for proper 

development and understating.    

Acceptability of OSCP in architecture, construction and engineering (ACE) is 

gaining momentum day-by- day in which road is not left out (J. Goulding & 

Rahimian, 2019; J. S. Goulding & Arif, 2013; Kedir & Hall, 2019) This rebirth 

has been offered as a new paradigm for addressing the demand of ACE. 

Literature has established the definition of OSCP in multiple contexts and a 

number of benefits such as environmental, sustainability and waste have been 

cited (Gibb, 2001; Jaillon et al., 2009; Pan & Arif, 2011) or improving onsite 

safety performance and project quality delivery (Blismas et al., 2012; C Goodier 

et al., 2007). Through increased awareness of OSCP techniques and 

capabilities, the traditional methods of road construction can be diminished. The 

construction and assemblage of road appurtenances such as Bridges, Precast 

Beams, Precast Pier Caps, Precast Concrete Pavements, Precast Concrete Box 

culverts, Precast Road Barriers, Road Drains, Precast Paving Stones, Pipes 

Culverts, Drainage, Slabs, Stairs and so on can be fabricated through OSCP. 

That being said, this revitalization is yet to gain momentum in Nigeria, as the 

country has not begin considering using these practices (Arif et al., 2012a). 

The OSCP acceptance is often seen as a key contributor of transportation 

infrastructure. This is especially so where sites have limited on-site space and/or 

access (Bendi, Rana, Arif, Goulding, & Sawhney, 2021; Building Research 

Establishment (BRE), 2007; Rahman MM, 2014). Smaller sized projects can be 
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affected as well as viability of OSCP (Jaillon et al., 2009). This condition is 

further worsened where limited manufacturer occurs (Dadzie et al., 2018; Darko 

& Chan APC, 2018). However, OSCP seems to be friendlier environmentally 

than traditional methods from a pollution perspective (Razkenari et al., 2020). 

Higher education has also been criticized for not fully preparing graduates for 

the industry from professional perspective and, hence, failing to respond to 

industry requirements (Edwards et al., 2004; Hammond, 2012; Skills, 2006). In 

this context, it is important to design a curricula that will be driven by a clear 

vision of the career path for graduates on OSCP (Lee et al., 1995).  

Many initiatives should be launched to inspire industry, tertiary institutions and 

professional bodies to collaborate and improve dialogue in order to provide 

more relevant training and education for the future of OSCP (Am et al., 2019; 

Chan et al., 2002; Iyer-Raniga & MM Andamond, 2016; Peel, 2009; Tener, 

1996; Wood, 1999). The United Kingdom (UK) government recently, 

embarked to improve the performance of the construction industry by  

promoting and reviving the wider use of modern methods of construction 

(MMC) (Kempton & Syms, 2009; Naoum & Egbu, 2016). This is done to 

reduce the dependence on skilled labour and to meet market demands (Barker 

K, 2004; Pan et al., 2008). Therefore, in order for the industry-academia to 

effect change on traditional methods of construction, the successful 

implementation of OSCP (among others) should provide an appropriate 

professional skills for the industry (J. Goulding & Rahimian, 2019) 

 This research primarily explores the Nigeria road construction industry and 

investigate the views of the professionals such as Contractors, Civil Engineers, 

Architect, Quantity Surveyors, Builders, Artisans and other related road 

construction professionals in the construction industry on OSCP. The research 

adopted a quantitative approach for data collection and analysis to capture the 

perceptions of the professionals in the construction industry regarding offsite 

construction practice (OSCP) and, furthermore, to explore common grounds to 

support industry with respect to OSCP professional skills delivery for the 

extensive acceptance of OSCP. This had been achieved by adopting the 

following objectives methods. 

i. To determine through questionnaire, the Nigerian road construction 

industry position regarding the exploitation and acceptance of 

sustainable off-site construction practice. 
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ii. To evaluate the performance of off-site construction compared to 

traditional construction methods. 

iii. To explore the benefits of Offsite construction practices of roads and its 

appurtenances (such as Bridges, Precast Beams, Precast Pier Caps, 

Precast Concrete Pavements, Precast Concrete Box culverts, Precast 

Road Barriers, Road Drains, Precast Paving Stones, Pipes Culverts, 

Drainage, Slabs, Stairs and so on) 

 

To achieve these objectives, the use of online quantitative survey approach is 

adopted. Drafting and distribution of four hundred (400) survey questionnaire 

were sent out via internet facilities in order to decide the extent of utilizing 

OSCP in Nigeria construction industry. Two hundred and Ninety-four (294) 

were returned with the analysis of impact of OSCP knowledge, management, 

awareness and attitude on key players of the Nigerian construction industry. 

The data gathered were assessed by means of factor analysis methods in order 

to determine the factors affecting the adoption of OSCP in Nigeria. 

 

Literature Review 

The introduction of OSCP was first established in the 1900s after after World 

Wars I and II as an alternative to mammoth construction projects and has been 

developed through new technologies since 2000s which has brought 

improvements in the construction industry (Jung et al., 2021). The market of 

OSCP as at 2019 in UK, U.S is approximately estimated to USD 9 billion and 

USD 39.6 billion respectively while in China is USD 41.4 billion (Mordor 

Intelligence, 2022). Application of OSCP cut across various construction 

projects such roads, hospitals, school, hotels, factories, residential buildings and 

offices. The activation of OSCP continues to soar in the construction industry 

for infrastructure development (Choi & O’Connor, 2014) 

Sustainable construction can be described as a way of carrying out all 

construction activities from the planning to the completion phases, while also 

considering the economic, social and environmental factors (Ismail et al., 2017). 

The application of sustainable construction principles has been gaining ground 

in Europe, America, Asia and part of developing countries such as South Africa 

and Nigeria (Aghimien et al., 2019; Hamid & Anuar Mohamad Kamar, 2012). 

The placement of value on off-site manufacturing practices by Malaysian 

construction industry (i.e., environmental impacts and construction waste 
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management) contributed to sustainable construction practice by enhancing 

ecofriendly environment which is one of the sustainable goal of 2030 (Hamid 

& Anuar Mohamad Kamar, 2012).  

Focusing on policies, resources and education for successful adoption of OSCP 

will increase the livability and noise reduction of any nation venturing into the 

practice of sustainable construction ethics (Aghimien et al., 2019; Athapaththu 

& Karunasena, 2018). The significant of  implementing sustainable construction 

practice is essential for the creation of  sustainable infrastructure which will 

eventually contribute to sustainable development  (Willar et al., 2021). OSCP 

mitigate the challenges of constructing infrastructure by meeting the 

requirements of environmental management and sustainable development 

taking into account the principles of benefit, safety, balance and harmony of 

infrastructure in the Republic of Indonesia. However, understanding the best 

practices of OSCP that have a positive impact on the environment, 

socioeconomics and culture must be clearly defined as sources of knowledge 

for construction industry stakeholders (Willar et al., 2021).  

‘Industrialization’ is considered a notion that goes beyond the use of 

prefabricated elements and the assembly of road to a rather ‘visionary’ system 

of road that encompasses not only technical aspects, but also includes 

economical aspects, management and market exploitation (Leabue & Viñals, 

2003). Market analysis is envisaged to start-up the process with design and 

management to follow suit before engaging the market for the finished product, 

distribution, installation and maintenance.  

Hence, the process is envisaged to start with market analysis, management and 

design, followed by marketing of the finished product, distribution, installation 

and maintenance. This process, however, requires extensive space to carry out 

the productioncommunication (see Figure 1) 

 
Figure 1: Showing a Precast beam, Precast pier cap, and Precast Road 

barrier 
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Most of these productions are delayed between the beginning and completion 

process. It was observed that contractors considered it as a major drawback 

when delay in commencement of the project on-site could not be met due to the 

environmental impact such space and natural habitat (Chris Goodier & Gibb, 

2007). Production of  road appurtenances and accurate on-site manufacturing 

of concrete works requires a highly skilled workforce which predominantly 

need OSCP groundwork for proper execution (Jaillon et al., 2009; Zhang et al., 

2018). Several reports have shown that the need for experienced staff is a major 

challenge to OSCP (Hong et al., 2018; Pan & Arif, 2011), in which the 

consequence can affect the market demand.  

Although, dependence on skilled labour may be reduced through OSCP 

(Fawcett R et al., 2005) but does not contradict the need for new types of 

skills/knowledge areas (Wafaa Nadim & Goulding, 2010) not mentioning 

existing skills acquisition. In order to meet rapidly changing market demands 

for road appurtenances, skilled workforce should be encouraged so that 

organization’s ability to update its work practices, products and services will be 

increased (W Nadim & Goulding JS, 2009). This will develop the construction 

industry and elevate the employers, make the economy more flexible and attract 

investors by making the market more competitive locally as well as 

internationally (Harrison, 2005).  

However, it is argued that the shortage of professionals and managers is just as 

acute as the manual skills shortfall (Dainty et al, 2005). Attempts have been 

made to move the construction industry workforce away from a ‘blue-collar’ 

labour category towards more ‘white-collar’ employees which represent 50% 

of the total workforce needed by 2010 (Hauck and Rockwell, 1997; Leitch, 

2005; Gurjao, 2006). In order to effect change, Nigeria skills policy should shift 

from ‘skill supply’ to ‘skill demand and utilization’. The impression is that skills 

should be a ‘derived demand’, i.e., driven by business need, and dependent upon 

firms’ product market plans and approaches to job design and effective 

management of people (Wafaa Nadim & Goulding, 2009). Survey have been 

criticized for being too generic and ambiguous and, hence, did not help policy 

makers and those driving the education and training agenda on road 

construction to undertake the perceived national skills shortfall on OSCP 

(Anumba, 2006; Aouad et al., 2010; Skills, 2006). Henceforth, there is little 

evidence in literature to measure the construction industry ‘knowledge gaps’ 
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with respect to OSCP, in which academics should collaborate with the industry 

in preparing the missing gaps. 

 

Methodology 

A self-administered and investigative questions using quantitative cross-

sectional online survey was used in identifying and understanding the barriers 

to off-site construction practice (OSCP) in the Nigeria construction industry. 

Quantitative approach was used in this study, with a structured questionnaire 

distributed to construction experts online such as quantity surveyors, architects, 

civil engineers, contractors and other key players in construction industry. Data 

variables which are optional, behavioral and attributes variables are used to 

explore how opinions and behaviour differ between respondents as well as to 

check that the data collected in representing the opinion of stakeholders in the 

construction industry  (Dillman et al., 2011; Stern et al., 2014). Also, the 

quantitative survey was used in this study to prioritize the significant 

impediments to sustainable construction practice that are peculiar to the road 

construction industry in Nigerian. Microsoft form was used to develop the 

questionnaire. The form link was administered to relevant key players in the 

Nigerian construction industry online through e-mails and social media 

platforms for responses. The targeted respondents were road engineers, 

civil/structural engineers, town/urban planners, quantity surveyors, architects, 

contractors, academics, real estate investors, and developers. They were 

considered because they are thought to be actively involved in everyday road 

construction processes in the country and involved in making and taking 

decisions bordering around the choice of road materials to be used on projects. 

Over 400 forms were sent out. 294 responses were received, indicating a 73.5% 

response. About 106 forms were voided and, thus, not usable.  

The factors that evolved in adoption of OSCP from the extant literature reviews 

revolve around policies affecting production and importation, cultural heritage 

and beliefs and attitudinal reactions. Also observed were accessibility to funds, 

belief in the functional properties of OSCP component make-up, ease of 

workability and awareness. In addition, the factors pin-pointed some 

reactionary displays of interest in adopting OSCP as a construction 

methodology. These factors observed were used to develop a set questionnaire 

piloted through simple random strategy criteria with seven carefully selected 

participants. Five of these participants have a construction background and have 
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at a time or the other designed or recommended Off-Site Construction Practice 

methodology for use. The other two were non-subject experts. This step was 

generally considered for the review to ensure that the results obtained accurately 

reflect the public's opinion on the sustainability of offsite construction practice 

in road construction industry in Nigerian. Some observations such as tenses 

restructuring, spelling mistakes, regrouping of factors under related headings 

were made on the questionnaire, others were debated, and necessary corrections 

were made.  

 

Decision Rule on Total Variance Explained; 

According to the Kaiser’s (1974) criterion, said we should retain factors that has 

eigenvalues greater than 1, when we have less than 30 items of variables with more 

than 250 sample size While Jolliffe’s Criterion on factor analysis decision rules, said 

we should retain factors that has eigenvalues greater than 0.7, if we used smaller 

sample size. Therefore, base on the results available to us, we are going to adopt the 

two criterions from Kaiser and Jolliffe for our study. Thus, our critical value will be 

ranging from 0.7 – 1 scale.  

 

Reliability Test  

In order to establish the degree of reliability, consistency, stability and accuracy 

of the instrument used in the research conducted. It ensured good construction 

of the items in the questionnaire. Reliability analysis scale for the Factors 

Affecting the Adoption of Off-Site Construction (OSCP) in Nigeria gave 

Cronbach’s alpha of reliability at 0.851; level of significance. 

 

Table 1: Reliability Statistics 

Cronbach's Alpha N of Items 

.889 38 

 

Table 1 displays the result obtained. The overall alpha for all the 38 items is 

0.889, which indicate a high level of internal consistency among the given 

items. 

 

Results Analysis and Discussion 

The results of the research are given in this section. The discussion of the results 

based on the statistical analysis is also given in this section.  
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Confirmatory Factor Analysis on the Factors Affecting the Adoption of 

Off-Site Construction (OSCP) in Nigeria 

Factor analysis is used to reduce numerous variables to a more manageable set 

of factors (Howitt and Cramer, 2008); hence, confirmatory factor analysis was 

used for data screening. However, factor analysis was also used in the 

determination of the model fit of the study. 

 

Table 2: Factor Analysis 

 Mean Std. 

Deviation 

Analysis 

N 

Government Policies on Production 2.60 1.196 294 

Government Policies on Importation 2.55 1.232 294 

Cultural Heritage Factors about OSCP 2.83 1.046 294 

Historical Factors (Failure of OSC in 

place) 

2.85 .996 294 

Belief System (Religious beliefs on 

building type and style) 

2.87 .992 294 

Environmental factors (Weather, 

Climate, etc.) 

3.02 1.067 294 

Designers’ attitude (i.e., Architects, 

Civil/Structural etc.) 

3.11 1.182 294 

Construction Site Managers 3.28 .963 294 

Construction site workers 2.99 1.015 294 

End Users/ Building Occupiers 3.09 .871 294 

Client/ Investor desire to use OSC for 

construction 

3.16 .963 294 

Government 3.04 1.062 294 

Awareness of OSCP by Designers 2.68 1.042 294 

Awareness of OSCP by Construction 

Managers 

2.90 .934 294 

Awareness of OSCP by Construction 

Site Workers 

2.44 1.097 294 

Awareness of OSCP by End Users/ 

Building Occupiers 

2.37 .902 294 

Awareness of OSCP by Client 2.46 .944 294 
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Awareness of OSCP by Government 2.78 1.045 294 

Level of Accessibility to loans 1.88 .777 294 

Level Accessibility to favourable 

exchange rate 

1.87 .847 294 

Level of Availability of bespoke OSCP 

manufacturing company 

2.19 .844 294 

Availability of new or amended form of 

Construction Contracts on OSCP. 

2.24 .853 294 

Availability of Contract 

Documentation relating to OSCP 

2.37 .939 294 

Supply chain integration for OSCP. 2.39 .725 294 

Supply chain management for OSCP. 2.46 .621 294 

Technological Advancement (OSCP 

Installation technique) 

2.58 .770 294 

Level of availability of in-house OSCP 

design expertise for manufacturing  

2.46 .803 294 

Level of in-house OSCP building 

expertise for construction companies 

2.56 .780 294 

Level of availability of skilled 

personnel at Design Companies 

2.72 .781 294 

Level of availability of skilled building 

personnel on construction site 

2.67 .828 294 

Construction knowledge of OSCP 

among construction professional 

bodies  

2.74 .748 294 

Level of training/education in Nigerian 

universities on OSCP designs 

2.60 .754 294 

Level of guidance of BIM 

implementation and utilization on 

OSCP 

2.51 .747 294 

Cost of OSCP Components 3.55 1.146 294 

Cost of OSCP Installation 3.68 1.038 294 

Traditional Construction Method 3.65 1.361 294 

OSC Construction Method 3.27 1.132 294 

Future of OSCP in Africa and Nigeria 3.58 1.387 294 
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Source: Research work & SPSS Output, (2021). 

 

Factor analysis on the following Factors Affecting the Adoption of Off-Site 

Construction Practice (OSCP) in Nigeria according to their ranked. Cost of 

Installation has 1st highest factor with the mean score of 3.68; Traditional 

Construction Method has 2nd highest factor with mean score of 3.65; And 

Future of OSCP in Africa and Nigeria has 3rd highest factor with mean score 

of 3.58; While Level of Accessibility to favorable exchange rate and Level of 

Accessibility to loans have the Least Factor Affecting the Adoption of Off-Site 

Construction Practice (OSCP) in Nigeria with mean score of 1.87 and 1.88 

respectively.  

 

KMO and Bartlett’s Test 

Table 3: KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .853 

Bartlett's Test of Sphericity Approx. Chi-Square 6220.996 

Df 703 

Sig. .000 

 

The result above shows that Kaiser-Meyer-Olkin Measure of Sampling 

Adequacy at = 0.853. This implies that the sampling measure for the study is 

considered appropriate and is adequate for factor analysis according to 

(Hutcheson GD & Sofroniou N, 1999) and Field (2009) sited that Kaiser 

criterion (1974) recommends a minimum 0.5 is better and maximum of 0.9 is 

superb for the factor analysis. While, the Bartlett’s test of Sphericity measures 

the original correlation matrix between the variables, affirming if there is 

relationship among the variables use for factor analysis. The Bartlett’s test of 

Sphericity is (χ2) = 6220.996 and is highly significant for the study under review 

with Sig. (P <.000) less than 0.05 with 703 degree of freedom (df) and therefore, 

factor analysis is appropriate. 

 

Communalities 

Table 4: Communalities 

 Initial Extraction 

Government Policies on Production 1.000 .671 

Government Policies on Importation 1.000 .755 

Cultural Heritage Factors about OSCP 1.000 .784 
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Historical Factors (Failure of OSCP in places) 1.000 .631 

Belief System (Religious beliefs on road type and style) 1.000 .596 

Environmental factors (Weather, Climate, etc.) 1.000 .765 

Designers’ attitude (i.e., Architects, Civil/Structural etc.) 1.000 .735 

Construction Site Managers 1.000 .580 

Construction site workers 1.000 .593 

End Users/ Road Users 1.000 .625 

Client/ Investor desire to use OSCP for construction 1.000 .609 

Government 1.000 .558 

Awareness of OSCP by Designers 1.000 .733 

Awareness of OSCP by Construction Managers 1.000 .813 

Awareness of OSCP by Construction Site Workers 1.000 .827 

Awareness of OSCP by End Users/ Road Users 1.000 .768 

Awareness of OSCP by Client 1.000 .738 

Awareness of OSCP by Government 1.000 .650 

Level of Accessibility to loans 1.000 .701 

Level Accessibility to favorable exchange rate 1.000 .609 

Level of Availability of bespoke OSCP manufacturing  1.000 .784 

Availability of new or amended form of Construction 

Contracts on OSCP. 

1.000 .774 

Availability of Contract Documentation relating to 

OSCP 

1.000 .732 

Supply chain integration for OSCP. 1.000 .592 

Supply chain management for OSCP. 1.000 .584 

Technological Advancement (OSC Installation 

technique) 

1.000 .656 

Level of availability of in-house OSCP design expertise 

for manufacturing  

1.000 .696 

Level of in-house OSCP building expertise for 

construction companies 

1.000 .754 

Level of availability of skilled personnel at Design 

Companies 

1.000 .642 

Level of availability of skilled Road personnel on 

construction site 

1.000 .670 
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Construction knowledge of OSC among construction 

professional bodies in Nigeria 

1.000 .682 

Level of training/education in Nigerian universities on 

OSCP designs 

1.000 .650 

Level of guidance of BIM implementation and 

utilization on OSCP 

1.000 .685 

Cost of OSCP Components 1.000 .723 

Cost of OSCP Installation 1.000 .723 

Traditional Construction Method 1.000 .669 

OSCP Construction Method 1.000 .622 

Future of OSCP in Africa and Nigeria 1.000 .541 

Extraction Method: Principal Component Analysis. 

 

The result from the Principal Component Analysis of the communalities above 

shows the amount of variance extract from each variable that can be explained 

by the retained factors represented by the communalities after extraction. The 

variance extraction among the variables for the study under review ranging 

between ≈ .827 and .541. According to the Kaiser’s criterion (1974) said that 

communalities after extraction should be greater than 0.7 or average of all 

communalities should be greater than 0.6. Therefore, based on the criteria only 

thirty-one (31) out of thirty-eight (38) items variables confirmed to have a good 

variance of communalities after extraction while seven (7) of them were not.  

 

Table 5: Total Variance Explained 

Compon

ent 

Initial Eigenvalues Extraction Sums of Squared 

Loadings 

Rotation Sums of Squared 

Loadings 

Tota

l 

% of 

Varian

ce 

Cumulati

ve % 

Tota

l 

% of 

Varian

ce 

Cumulati

ve % 

Tota

l 

% of 

Varian

ce 

Cumulati

ve % 

1 11.01

0 

28.974 28.974 11.01

0 

28.974 28.974 7.08

9 

18.656 18.656 

2 2.70

6 

7.120 36.094 2.70

6 

7.120 36.094 3.58

6 

9.438 28.095 

3 2.43

2 

6.399 42.494 2.43

2 

6.399 42.494 2.96

6 

7.805 35.899 

4 1.82

6 

4.804 47.297 1.82

6 

4.804 47.297 2.87

0 

7.553 43.452 
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5 1.75

0 

4.606 51.903 1.75

0 

4.606 51.903 2.00

6 

5.279 48.731 

6 1.58

7 

4.176 56.079 1.58

7 

4.176 56.079 1.83

8 

4.837 53.568 

7 1.26

2 

3.321 59.399 1.26

2 

3.321 59.399 1.791 4.714 58.282 

8 1.20

5 

3.171 62.571 1.20

5 

3.171 62.571 1.32

5 

3.487 61.770 

9 1.14

0 

3.000 65.571 1.14

0 

3.000 65.571 1.25

6 

3.304 65.074 

10 1.00

4 

2.641 68.212 1.00

4 

2.641 68.212 1.192 3.137 68.212 

11 .947 2.492 70.704       

12 .89

2 

2.347 73.050       

13 .84

0 

2.210 75.260       

14 .777 2.045 77.306       

15 .721 1.897 79.203       

16 .681 1.793 80.995       

17 .60

8 

1.600 82.595       

18 .56

5 

1.488 84.083       

19 .53

6 

1.411 85.494       

20 .50

4 

1.327 86.822       

21 .491 1.293 88.114       

22 .461 1.214 89.328       

23 .434 1.143 90.471       

24 .422 1.112 91.583       

25 .38

5 

1.014 92.597       

26 .36

9 

.971 93.568       

27 .30

5 

.804 94.371       

28 .30

3 

.796 95.168       
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29 .297 .783 95.951       

30 .25

8 

.680 96.630       

31 .225 .592 97.222       

32 .199 .525 97.747       

33 .197 .518 98.265       

34 .161 .424 98.689       

35 .152 .400 99.088       

36 .143 .376 99.464       

37 .103 .272 99.736       

38 .100 .264 100.000       

Extraction Method: Principal Component Analysis. 

 

Consequently, from the principal components analysis in Table 5, it is only ten 

(10) components recorded Eigen-value greater than 1 according to Kaiser’s 

Criterion while also five (5) components recorded Eigen-value greater than 0.7 

according to Jolliffe’s Criterion. As a result of this, in overall analysis on the 

factor analysis, out of the seventeen (38) items variable factors we are retained 

only fifteen (15) items from components 1-15 while twenty-three (23) items 

from components 16-38 were discarded. 

 
Figure 2. Scree Plot of the component number in Eigenvalue 
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Figure 1 display the scree plot, showing that the eigen value for the first 

principal component is greater than 11. The second and third components have 

values above 2. This shows that only the first three components have eigen 

values above 2. The first ten components have eigen values above 1.0 and 

explained 68.212% of the total variation in adoption of off-site construction 

(OSC) in Nigeria. 

 

Conclusion  

Creating an awareness to understand the enthusiasm behind the operation of 

OSCP in Nigeria construction industry is unequivocally important. However, 

more analysis needs to be performed to assess the applicability of this methods 

in sectors. The most important variable for the construction industry regarding 

the OSCP readiness is cost of installing the equipment’s to minimize the on-site 

duration of road construction work. Secondly, the traditional construction 

methods must be abridged to the barest minimum with the consideration of time 

and cost. The third important variable is the sustainability of the future of OSCP 

in Africa and Nigeria bearing in mind the challenges of issue of transportation 

including the shipment of bulky off-site-produced components and the issue of 

emissions associated to it. The least important variable was the level of 

accessibility to favourable exchange rate and level of accessibility to loans when 

compared to otherfactors affecting the adoption of Off-Site Construction 

Practice (OSCP) in Nigeria. This research work has made some innovative and 

substantial contributions, especially on awareness of OSCP as an alternative 

quick production of road infrastructure appurtenances. Previous research has 

not endeavoured to look into alternative ways of improving road construction 

for Nigerian road. The findings of this research are significant; however, there 

is a major limitation that the data collected and analysed was only from Nigeria. 

Therefore, the results are not universal unless further data is collected from 

other countries, suitably examined and analyzed. This approach can be taken as 

a reference point by future researchers and contextualise it in their own 

countries. 
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