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ABSTRACT 

The development and adoption of new technologies and ideas boosts the 

productivity of business organisations, which leads to economic growth. Recent 

technological advancements in Information and Communication Technologies 

(ICT) have resulted in a paradigm shift in the way business processes are 

carried out in order to deliver projects effectively. This research aimed at 

establishing operational requirements for the public construction sector in 

Nigeria using a well-structured close ended questionnaire where the factors on 

the questionnaire were established through an intense literature review. The 

responses were analysed using descriptive statistics and factor analysis. The 

study established that operational requirements for e-procurement 

implementation in the public construction sector were infrastructural 

requirements, technological requirements and strategic requirements. 

Infrastructural requirements  comprised of  infrastructural availability, 

availability of trained personnel and technological availability  and thus 

contributed 37.67% of the variance; technological requirements comprised of 

high rate of internet diffusion, availability of high speed internet and high level 

of awareness of e-procurement and contributed 18.25% of the variance; while 

strategic requirements comprised of  development and review of procurement 

strategy, financial capability and supplier assessment and contributed 14.96% 

of the variance. The study thus recommended that for effective e-procurement 

implementation, all operational requirements should be adequately provided. 

Keywords: construction, e-procurement, implementation, operational 

requirements, public sector. 
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INTRODUCTION 

Every day, the tastes and demands of clients grow, and construction participants 

are tasked with meeting these demands in any way possible. This creates a 

highly competitive environment, particularly for construction firms whose 

responsibility is to meet these clients' ever-changing demand in exchange for 

financial gain (Aghimien, 2020). Abidin et al. (2014) noted that in order to 

remain relevant and survive in this obviously competitive environment, these 

organisations will need to continuously improve their service delivery through 

careful planning of their strategies and the adoption of innovative ideas. The 

use of Information and Communication Technology (ICT), for example, the 

Internet or web-based systems designed to facilitate the securing of products 

and enterprises by the government or by private organisations assumes a 

noteworthy role in the successful management of public resources (Mahmood, 

2010; Akintola & Oyediran, 2011). The development and adoption of new 

technologies and ideas boosts the productivity of business organisations, which 

leads to economic growth. Recent technological advancements in ICT have 

resulted in a paradigm shift in the way business processes are carried out in 

order to deliver projects effectively (Mobayo & Makinde, 2020). The amount 

of business done electronically has reached hundreds of billions of dollars, and 

there is no doubt that the internet is constantly revolutionising access to 

communication and information (Kajewski & Weippert, 2004). 

According to Tindsley and Stephenson (2008), e-procurement systems can 

address the challenges encountered in traditional procurement processes in the 

construction sector. The traditional procurement process involves paper-based 

advertisement, submission of tenders, and selection/award of contracts that is 

characterised with high cost of lithographic works, unethical practices, fraud 

and corruption amongst others (Ajibike, 2019). Despite the benefits of e-

procurement as established by many researchers, there are operational 

requirements for the implementation of this technology in any organisation. 

Based on this, the study set out to examine the operational requirements for e-

procurement implementation in the public construction sector through a 

questionnaire survey thereby establishing operational requirements for the 

public construction sector in Nigeria. 
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STATEMENT OF PROBLEM 

It was reported that Nigeria lost $ 10 billion in 2014 to fraudulent activities in 

the award of contracts and project review processes (Florence, 2018). However, 

it was confirmed that lack of structures and facilities to ease procurement 

process, lack of political will to initiate development modification, absence of 

robust and persuasive institutions, and pervading corruption in Nigeria have 

hindered the full implementation of the procurement Act (Florence, 2018). This 

study therefore sets out to examine the operational requirements for e-

procurement implementation in the public construction sector. 

 

OPERATIONAL REQUIREMENT FOR E-PROCUREMENT  

Knudsen (2003) stated that the status of a firm for e-procurement relies upon 

the accessibility of skilful representatives and their readiness to help the change, 

the accessibility of innovation and the e-procurement process itself while Moon 

(2005) posited that the requirement of any firm for e-procurement rests on three 

main factors, namely technological factors, environmental factors and 

organisational factors. 

3.1 TECHNOLOGICAL READINESS 

Gunasekaran et al. (2009) and Scupola (2009) asserted that these technological 

views are key to the effective adoption of e-procurement and other innovative 

technological practices for the firm. 

3.2 Organisational Readiness 

The context of organisations readiness is very imperative for the adoption and 

implementation of any innovative processes (Tomatzky et al., 1990). However, 

top management bolster is another very imperative factor that is necessary for 

the successful adoption of e-procurement and other innovative processes 

(Sabherwal et al., 2006). 

3.3 Owner and Manager Characteristics 

The fundamental challenges or issues arise when the manager or owner is 

reluctant to embrace innovative technology and ICT arrangements, for example, 

e-procurement. An enthusiastic and intelligent manager will dependably seek 

and implement new technologies and convey innovations to make the business 

develop (Karakaya & Shea, 2008). 
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3.4 Education Level 

Sarosa and Zowaghi (2003) and Thong (1999) discovered that successful 

adoption of innovative technologies requires a certain level of education. A 

good level of education is a must have for key management personnel and 

owners to allow them to appreciate and accept the importance of new ICT 

solutions and realise their importance for the firms. It will also allow them to 

smoothly communicate such changes and get feedback within the organisation 

and also with other businesses internationally. 

3.5 Level of ICT Knowledge and Skills 

Duncombe and Heeks (2002) found that absence of resources, access to data 

and absence of knowledge and attitudes of managers hinder organisations in 

developing countries' attempts to embrace ICT-based arrangements.   Molla and 

Licker (2005) understood that the failure to receive ICT-based arrangements in 

developing countries is due to the low literacy rate and the level of 

managers/owners ICT abilities and knowledge apart from infrastructural and 

resource challenges. Wilson et al. (2008) found that Level of ICT Knowledge 

and Skills were more critical than the financial resources in the firm. 

3.6 Security, Privacy and Trust Concerns 

Security, protection and trust-related issues are basics for the successful 

implementation of e-procurement (Humphrey et. al., 2003; Bharat & Abhijit, 

2010). Security concerns prevent people from engaging in online exchanges and 

they feel more secure about accepting e-mails without online payment 

(Karanasios & Burgess, 2008). 

3.7 Cost Implications and Financial Ability 

The issue of money related resources is among the most widely recognised in 

numerous organisations in developing countries that do not adopt e-

procurement and other ICT arrangements. The money needed for purchasing 

hardware and software, paying advisors and experts and setting up the whole 

system and after that above all keeping up it over time is sometimes very high 

and beyond the limit of some organisations (Lee et al., 2013). 

3.8 Organisational Size 

Organisational size is very noteworthy in deciding on the adoption of e-

procurement and other ICT arrangements (Bharati & Chaudhury, 2006). It was 

likewise found that in the US (a developed nation), firms of all sizes had adopted 

fundamental and simple ICT arrangements, yet more advanced and complex 
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ICT arrangements were just adopted by large and bigger firms with better 

budgetary and Human Resources (HR). According to Karakaya and Shea 

(2008), better strategic and money related resources encourage larger firms to 

embrace new technologies. 

 

RESEARCH METHODOLOGY 

This research used a well-structured close ended questionnaire where the factors 

on the questionnaire were established through an intense literature review. The 

questionnaire was then administered face to face even that it was time 

consuming but this method has the advantage of getting a better response rate 

and the respondents selected answers from a given set of choices. The 

questionnaire was administered to professionals (Architects, Engineers, 

Quantity Surveyors, Builders, project Managers and Contractors) in the 

ministries and parastatals that make up the public sector. A total of 146 well 

completed questionnaire were retrieved from the 400 administered 

questionnaire using the Cochran’s formula developed by Cochran (1963 cited 

in Afolabi et al., 2019) in the equation (1). Where the p = 0.5 i.e., the maximum 

variability at 95% confidence level. The value of 95% is used because the 

researchers do not know the variability in the proportion of the actual number 

of internal stakeholders in the ministries and parastatals. In Equation (1), e is 

the level of precision desired for the sample size which is at ±5 percent, z is the 

abscissa of the normal curve given as 1.96 and q represented by (1 ̶  p) which is 

equivalent of 0.5. Therefore, the minimum sample size was calculated at 385 

internal stakeholders. 

   Minimum Sample size, n0 = Z2pq   

e2 Equation 1 

The data was analysed using both descriptive statistics and factor analysis. In 

the descriptive statistics, the mean and standard deviations of the responses 

were sort and they were also ranked. The principal component analysis (PCA) 

type of factor analysis was used to make sure that only prudent, functional, and 

internally consistent items were retained. The results of the study are provided 

in tables. 
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RESULTS 

Respondents’ Profile 

The respondents for the survey were drawn from ministries and parastatals that 

make up the public sector. Seventy five (75) of the respondents representing 

51.4% of the total survey were drawn from parastatals while 71 of the 

respondents representing 48.6% were drawn from ministries. Twenty six of the 

respondents representing 17.8% had higher National Diploma (HND), 50 

(34.2%) of them had BTech/BSc, 65 (44.5%), 2 (1.4%) had PhD while 3 (2.1%) 

had Post graduate Diplomas (PGD). 44% of the respondents had Master’s 

Degree. While 11% of the respondents had 0-5 years of working experience, 

30.1 % had 6-10 years of working experience, 27.4 % had 11-15 years of 

working experience and 31.5 % had 16 years and above years of working 

experience (Table 5.1). 

 

Table 5.1 Respondents’ Demography 

Demographic Variables Frequency Percentage 

Organisation 
  

Parastatal 75 51.4 

Ministry   71 48.6 

Total 146 100 

   

Education Qualification 
 

HND 26 17.8 

BTech/BSc. 50 34.2 

Masters 65 44.5 

PhD 2 1.4 

Others (PGD) 3 2.1 

Total    146 100 

Years of experience   

0-5 16 11 

6-10 44 30.1 

11-15 40 27.4 

16 above  46 31.5 

Total 146 100 

Source: Researcher’s Analysis of Data  
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Operational Requirements for E-procurement Implementation 

The operational requirement for e-procurement implementation were identified 

from literature and these were presented to the respondents. These were rated 

by respondents on the basis on how important they thought those items were. 

The following items were rated to be very important and were ranked 

accordingly: Availability of high speed internet had a mean value of 4.44 and 

was ranked1st, Management commitment on implementation of e-procurement 

with a mean value of 4.41 and ranked 2nd, Technological availability with a 

mean value of 4.36 and ranked 3rd and Good knowledge of e-procurement with 

a mean value of 4.33 and ranked 4th while Supplier identification with mean 

value of 3.57 was  ranked 19th which was the least ranked and rated to be least 

important. Results in Table 5.2 are in line with the study of Adil et al. (2014).  

 

Table 5.2: Operational Requirements for E-procurement Implementation 

S/NO Factors Mean Standard  

Deviation 

Rank 

OPR1 Technological availability 4.36 0.77 3 

OPR2 Availability of trained personnel 4.27 0.76 7 

OPR3 Infrastructural availability 4.32 0.70 5 

OPR4 Organisational willingness 4.05 0.96 15 

OPR5 High level of ICT knowledge and skills 4.13 0.87 12 

OPR6 Provision of Security, privacy and trust 

concerns 

3.94 1.03 17 

OPR7 Financial capability 4.15 0.93 11 

OPR8 Good knowledge of e-procurement 4.33 0.73 4 

OPR9 Availability of training procedure 4.10 0.79 14 

OPR10 Employee competence 4.17 0.76 10 

OPR11 Management commitment on 

implementation of e-procurement 

4.41 0.74 2 

OPR12 Appropriate implementation 

framework 

4.11 0.88 13 

OPR13 Supplier identification 3.57 1.03 19 

OPR14 Development and review of 

procurement strategy 

3.94 0.86 16 
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OPR15  Availability of affordable Internet 

service in Nigeria 

4.27 0.81 8 

OPR16 Availability of high speed internet 4.44 0.79 1 

OPR17 High rate of internet diffusion 3.83 1.23 18 

OPR18 High level of awareness of e-

procurement 

4.30 0.79 6 

OPR19 Availability of organisation website 4.20 0.87 9 

Source: Researchers’ Analysis of Data  

Kaiser-Meyer-Olkin (KMO) and Bartlett’s Test of Sphericity was conducted to 

guarantee sampling adequacy and the significant level required to perform 

further analysis (Field, 2013). The KMO was assessed using the approach 

recommended by Tabachnick & Fidell (2014); Hair et al (2010); and Pallant 

(2011) that the KMO value ranged between 0 and 1, with minimum value of 

0.5, to indicate the sample is adequate and Bartlett’s test of Sphericity is 

significant at (p<0.005). Table 5.3 shows that the KMO values were above the 

minimum value of 0.5. The KMO was 0.716, while the Bartlett’s test of 

sphericity was significant at p=0.000. Hence, the two tests indicate that the 

sampling is adequate. 

 

Table 5.3: KMO and Bartlett's Test of Constructs 

KMO and Bartlett's Test 

Operational Requirements 
 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy 0.716 

Bartlett's Test of Sphericity Significant 

Source: Researchers’ Analysis of Data  

The Principal component extraction method and direct Oblimin rotation method 

was used to extract possible factors. In determining the number of factors to be 

retained, the Kaiser’s Criterion, the Scree Plot,  or the  current  gold  standard 

parallel  analysis are the popular approach used and are based  on  eigenvalues 

of the correlation matrix (Braeken & Van Assen, 2016). In this study the most 

general approach, the Kaiser’s Criterion and the Scree Plot approach was 

adopted. The Kaiser’s Criterion approach is to retain factors with eigenvalue ≥ 

1 and ignore factors with eigenvalue <1 (Kaiser, 1974; Zaiontz, 2020). In using 

the Scree Plot approach a graph of the eigenvalues (y-axis) of all the factors (x-

axis) where the factors are listed in decreasing order of their eigenvalues is 

shown. The heuristic is to retain all the factors above the inflection point (the 

point where the curve starts to levels off) and eliminate any factor below the 

inflection point (Zaiontz, 2020). 
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Tables 5.4, show the factors extracted together with their Eigenvalues, 

percentage of variance explained by each of the factors and cumulative variance 

attached to each factors. Also retention of factor loading carried out was 

according to the rule of thumb that if a loading is >0.3, the item is relevant for 

the particular factor. Another rule of thumb terms loadings as weak if <0.4, 

strong if >0.6 (Raykov & Marcoulides, 2011). These rules are arbitrary, and do 

not constitute a test of significance. Factor loading magnitudes varies by 

research context, Tabachnick & Fidell (2014); Field (2013) recommended that 

factor loadings <0.3 should be suppressed and retained factors should have at 

least three items and the items should not cross load highly on other factors. 

According to Mundfrom et al (2005); Tabachnick and Fidell (2007) there is a 

relationship between sample size and acceptable factor loadings. For a sample 

size of 100, factor loadings are significant at the 0.01 level when they are >0.50, 

for a sample of 200 they are significant when they are >0.30 and for a sample 

of 300 they are significant when they are >0.20 (Stevens, 2012). Hair et al 

(2010) recommended factor loadings of 0.50 for sample size of 120 to 149. The 

sample size for this study was 146. Therefore, this study employed 0.50 as its 

threshold for retaining factor loadings. 

Table 5.4 shows extracted factors for operational requirements. Three (3) 

factors that had eigenvalue >1 was extracted from the 19 items used in 

measuring operational requirements, after eliminating items that had loadings 

<0.5, the rotation process was re-run repeatedly to ensure that items were loaded 

on only one factor (Field, 2013).  The extracted factors became factor 1, 2 and 

3. Factor 1 had eigenvalue of 3.93 and it comprised of 3 items and contributed 

37.67% of the variance with factor loadings from 0.875 to 0.840, factor 2 and 3 

with eigenvalue 1.64 and 1.35 respectively. Factor 2 comprised of 3 items and 

contributes 18.25% of the variance with factor loadings from 0.899 to 0.677, 

while factor 3 comprised of 4 items and contributes 14.96% of the variance with 

factor loadings from 0.875 to 0.659.  the three factors together were capable of 

giving a total cumulative variance of 70.88% which fall above the cut-off 

criteria of the rule of thumb that retained factors should have at least 50% 

proportion of the total variance explained (Streiner, 1994; Hair et al., 2012). 

The factors extracted were named infrastructural requirements, technological 

requirements and strategic requirements. 

Infrastructural requirements was made up of three items which were: 

infrastructural availability, availability of trained personnel and technological 

availability. Technological requirements comprised of three items also namely: 

high rate of internet diffusion, availability of high speed internet and high level 

of awareness of e-procurement while strategic requirements comprised of three 
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item also which were: development and review of procurement strategy, 

financial capability and supplier assessment. 

 

Table 5.4: Component Matrix for Operational Requirements 

 Code              Component 

Operational Requirements 

(items) 

1 2 3 

OPR3 Infrastructural availability 0.875     

OPR2 Availability of trained 

personnel 

0.846     

OPR1 Technological availability 0.840     

OPR17 High rate of internet diffusion   0.899   

OPR16 Availability of high speed 

internet 

  0.876   

OPR18 High level of awareness of e-

procurement 

  0.677   

OPR14 Development and review of 

procurement strategy 

    0.875 

OPR7 Financial capability     0.689 

OPR13 Supplier assessment     0.659 

Eigenvalue  3.39 1.64 1.35 

% of variance  37.67% 18.25% 14.96% 

Cumulative 

variance 

 37.67% 55.92% 70.88% 

 

Extraction Method: Principal Component Analysis. 

Rotation Method: Oblimin with Kaiser Normalization. 

Source: Researchers’ Analysis of Data  

 

CONCLUSIONS 

The study examined the operational requirements for e-procurement 

implementation in the public construction sector in Nigeria. It was however 

established that operational requirements for e-procurement implementation in 

the public construction sector in Nigeria are: infrastructural availability, 

availability of trained personnel and technological availability , high rate of 

internet diffusion, availability of high speed internet and high level of awareness 

of e-procurement, development and review of procurement strategy, financial 

capability and supplier assessment which were grouped into infrastructural 

requirements, technological requirements and strategic requirements. 
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RECOMMENDATIONS 

The study recommended that for an effective implementation of e-procurement 

in the public construction sector, the government should ensure the availability 

of high rate of internet diffusion, availability of high speed internet, high level 

of awareness of e-procurement, development and review of procurement 

strategy. 
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