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Abstract - The goal of this study is to provide insightful information to the current discussion about how technology, development, and 

connectivity intersect in the global south with evidence from Sierra Leone. This paper surveyed 129 information technology 

professionals using a probability sampling method. Data was collected through a structured questionnaire, and analyzed using SMART 

PLS 4 and SPSS 21 to identify patterns and structure of the open-access fibre optic model. The SEM PLS approach was applied.  

The study found significant positive relationships between economic benefits and user adoption benefits, technological advantages and 

user adoption benefits, but no significant relationship between technological challenges and user adoption benefits. 

The study highlights the significant role of technological advantages and economic benefits in user adoption, emphasizing the need to 

consider organizational, technological, and environmental factors, but not technological challenges. The study emphasizes the need for 

targeted policies to support open-access fibre optic networks, focusing on regulatory frameworks, market structures, and technology 

infrastructure, fostering technological innovation and socio-economic development in developing nations. 

 

Index Terms - Open access, fibre optic cable, network infrastructure, Sierra Leone, connectivity, telecommunications, prospects, 

challenges, comprehensive analysis.  

I. INTRODUCTION  

Millions of lives are changing as a result of high-speed internet [1]. According to Srivastava and Mukherjee [1], broadband has the 

power to fundamentally alter the economy and have a big impact on social and economic advancement. According to Kelly and Rossotto 

[2], the advantages of broadband can go beyond the ICT industry itself, having a ripple effect on the whole economy and acting as an 

essential component for every other industry, including finance, energy, transportation, health, and education. The introduction of high-

speed broadband Internet services has resulted in modifications to the character and form of innovations inside the digital sphere [3]. 

By bringing people and local businesses together across geographic boundaries, the internet is transforming the fundamental nature of 

global business due to its capacity to connect global markets [4]. Developed and developing countries have  recognized the potential of 

broadband and investing in building broadband infrastructure within the framework  of  their national agenda including Sierra Leone 

[1]. However, According to Kelly and Rossotto's [2] theory, there is still a broadband divide between developed and developing 

countries. Weir [5] established that when considering switching to a fibre-optic network, it's important to understand how it works, so 

that you can determine if it will work for you.  

In the modern Sierra Leone, the deployment of open-access fibre optic cable networks marks a turning point in the country's 

technological development. The present study aims to conduct a thorough analysis of the advantages and difficulties associated with 

the application of this transformative model. Through the open-access fibre optic infrastructure, Sierra Leone can use the potential to 

promote sustainable development and close digital gaps as the digital era transforms international communication. This study intends 

to shed light on the opportunities and challenges this technological paradigm poses within the specific social and technological context 

of Sierra Leone by investigating its many facets. 

The goal of the article is to advance our appreciation of the open-access fibre optic cable networks by adding to the group of literature 

already established. By carefully analyzing the opportunities and drawbacks of Sierra Leone's open access fibre optic network model, 

this paper provides practitioners and policymakers with important information that helps them make well informed decisions. By joining 

the Technological Organizational Environmental Framework (TOE) with the Perceived E-readiness model, new views and insights will 

be conveyed to bear on theoretical frameworks as well as real-world applications. Moreover, the logical methodology to data 

examination used in this study was Structural Equation Modeling on Partial Least Square Method (SEM PLS) using SMART PLS 4 

and Statistical Package for the Social Sciences (SPSS 21) presents a systematic way for conducting rigorous research in the field and 

serves as a replicable guide for scholars. 

The study's primary goal is to comprehend the dynamics of the economic benefits, technological advantages and technological 

challenges linked to user adoption of the open-access fibre optic network model in Sierra Leone. To shed light on the user-centric 

aspects of the model, the paper sought to do a thorough investigation of how people and communities interact with and benefit from 

this technological advancement. This paper sought to examine three dimensional relationships with the user adoption benefits of the 

open access fibre optic network model in Sierra Leone. The first aim of the research is to investigate the economic gains that result from 

the establishment of an open-access fibre optic network in Sierra Leone. It involves a thorough examination of how the model promotes 

entrepreneurship, boosts economic growth, and creates job opportunities in the nation. Next, the study explores the advantages of open-

access fibre optic networks from a technological standpoint. By focusing on the user centric perception the study pursue to examine 

how users leverage the technological advancements facilitated by the model. Including assessments of the impact on a daily actions, 

innovation and overall quality of life for users. Finally, in finding solutions towards the technological challenges, the objective aims to 

investigate possible problems faced by users in Sierra Leone when adopting the open access fibre optic network model. It is vital to take 

a user-centric approach to understand the specific difficulties users encounter in terms of their anticipations.  Through an analysis of the 

possible obstacles related to the open-access fibre optic network model's implementation in Sierra Leone, this investigation pursues to 

suggest significant insights into areas that might need attention, improvement, or creative results in order to promise the model's fruitful 

incorporation. 
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This study will seek to address three main questions arising from the objectives of the research. Including the following: What are the 

level of relationships based on economic benefits for the open-access fibre optic network model users in Sierra Leone? What 

technological advantages does Sierra Leone's open-access fibre optic network model offer its users?  What technological obstacles does 

Sierra Leone's open-access fibre optic network model users face? 

The absence of sufficient research on the application of the open-access fibre optic network model in Sierra Leone impedes the 

development of well-informed policies and decision making. The dearth of empirical data in the context of Sierra Leone emphasizes 

the necessity of conducting a thorough investigation into the complex effects of open-access fibre optic networks, which will benefit 

scholars and decision-makers alike. With unique evidence suited to the Sierra Leonean environment, this study aims to close this gap. 

Furthermore, the investigation of opportunities and difficulties related to the open-access fibre optic network concept in Sierra Leone 

holds significant potential for providing useful information for policymakers and operational implementation. By combining the 

Technological Organisational Environmental Framework (TOE) with the Perceived E-readiness model, this study seeks to offer new 

insights for theoretical frameworks and real-world implementations. Finally, the methodological technique used in data analysis 

provides academics with a systematic manual, which improves the prospects for next research projects. 

This paper's structure is made up of six distinct sections. Section One is the Introduction, which set the stage for the study by outlining 

its importance and the reasons behind looking at the advantages and difficulties of putting an open-access fibre optic cable network 

model into practice in Sierra Leone. Subsequently, section two will conduct an extensive literature review, examining current 

understanding and perspectives pertinent to the study. Section three presents the theoretical framework and hypothesis development 

which will also include a conceptual exposition of the study and the formulation of hypotheses derived from well-established models. 

Section four focuses on the research methodology that presents the selected techniques and steps used in the gathering and examination 

of data. In the fifth section, the findings and their implications were systematically investigated through the presentation of results and 

discussions. To summarize the paper, the important findings were summarized in section six, conclusions, along with their theoretical 

and practical implications and an acknowledgement of any research limitations that were experienced. 

 

II. LITERATURE REVIEW 

The internet still has an impact on all facets of life, including businesses, healthcare, and education [1].  In order to provide faster data 

transfer rates, fibre-optic services are growing in popularity and networks are spreading to cover more ground [5]. The importance of 

broadband access has led to the government and business community prioritizing the development of its infrastructure [1]. An industry-

wide paradigm shift in the telecommunications sector has occurred with the adoption of open access fibre optic networks, which promote 

diversity and equitable access. This model encourages fair competition and reduces barriers to entry for new entrants by permitting 

multiple service providers to share the physical fibre optic infrastructure. Weir [5] found that in order to determine whether fibre-optic 

networks are a good fit for your needs, it's important to understand how they operate.  

Lee and Shin [6] claim that in order to provide telecommunication and broadcasting services, operators need to share their infrastructure 

with others who do not. According to Wu [7] enforcing open access has the potential to be counterproductive because broadband 

operators will endeavour, with the help of internet service providers, to prevent the provision of quality of service. Hogendorn [8] asserts 

that the open access model cannot promote content access and, as a result, cannot take the place of network neutrality. Consequently, 

the open access model becomes instrumental in democratizing connectivity and guaranteeing that a wider range of users can take 

advantage of the advantages of high-speed internet.   

In recent times, major progress has been made on the subject of fibre optic and the open access network. For example Qiang's [9] study 

on information and communication for development illustrates the global trend in the direction of democratizing connectivity and 

promoting digital inclusion, with the open access fibre optic network model emerging as a powerful tool for extending reach and 

increasing impact in developing regions. 

Srivastava & Mukherjee [1] examined the costs and benefits of connecting rural households to the national Optic fibre network in 

Rajasthan, India. They focused on calculating large costs and benefits of connecting rural households to the National Optical Fibre 

Network (NOFN), revealing a favourable cost benefit of 10 at the 5% level when using wired infrastructure to connect households.  

Oki1& Lawrence [10] reveal that the deployment of fibre optic networks, while promising, is mired by considerable costs, primarily 

attributed to the expenses related to drilling and trenching. Their study emphasized that addressing this cost challenge requires a 

collaborative approach among network operators, advocating for a customized pricing model that facilitates cost-sharing and provides 

shared benefits for both operators and rural internet users. Kelly and Rossotto [2] proposed that there is still a broadband divide between 

developed and developing nations. 

The growing significance of broadband access and the deployment of open access fibre optic networks in Sierra Leone have resulted in 

a knowledge vacuum concerning the certain prospects and challenges that are particular to the country. There is a lack of research 

specifically designed to address the unique circumstances of Sierra Leone, despite the fact that previous studies like Qiang's [9] 

investigation of information and communication for development underline the worldwide trend toward democratizing connectivity. 

By offering distinctive evidence appropriate for the Sierra Leonean context, this study aims to close this gap and provide practitioners 

and policymakers with insightful information. Moreover, the combination of the Perceived E-readiness model and the Technological 

Organizational Environmental Framework (TOE) gives theoretical frameworks in the context of open-access fibre optic networks a 

fresh perspective that advances both theory and practice. 
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III. THEORETICAL FRAMEWORK AND HYPOTHESIS DEVELOPMENT 

 (1)Theoretical framework 

A strong framework for investigating the deployment of an open-access fibre optic cable network model in Sierra Leone was anchored 

on two main models that formed the theoretical basis of this study: the Technological Organisational Environmental Framework (TOE) 

and the Perceived E-readiness model. 

According to Tornatzky & Fleischer's [11] TOE framework, three factors; technological, organizational, and external environmental 

dimensions have an impact on technological innovation in organizations. Previous studies indicated that decision makers should 

consider these complex factors when considering technological innovation within their organizations [11; 12]. They provide an 

extensive understanding of the organizational context, which includes both informal and formal methods, communication processes, 

and organizational size [11]. The environmental context, which includes factors like market structure, government regulation, and 

technology infrastructure, and the technological context, which involves the availability and features of the technology [11; 12; 13].  

The Perceived E-Readiness approach (PERM) is a more beneficial approach when applied to underdeveloped nations [12]. Molla 

and Licker [14] contended that a multi-perspective assessment that takes into account managerial, internal organisational, and external 

contextual elements is necessary for a thorough evaluation of the adoption of internet commerce in developing nations. Molla and Licker 

[14] postulated that the model includes two essential constructs for assessing factors that are both internal and external. Perceived 

Organization E-Readiness (POER), an internal factor, includes manager commitment, organizational readiness for e-commerce 

adoption, and organizational perception. The organization's evaluation and assessment of external factors, such as market forces, 

government support, and industry readiness for e-commerce adoption, are all covered in the external factor known as Perceived 

Environmental E-Readiness (PEER). During the model's development, a single validation test was done in South Africa. Moreover, 

important aspects   indicators like sector, firm size, and employee educational background were not included [12; 14; 15; 16] 

These models work in concert to produce a strong theoretical framework that allows for a comprehensive analysis of the complex 

dynamics underlying the installation of an open-access fibre optic cable network in Sierra Leone. While the Perceived E-readiness 

model illuminates the subjective aspects crucial to the effective application of technological advancements, the TOE model pledges a 

comprehensive evaluation of contextual factors.  

(2 ) Hypothesis development 

 

The study has the following hypothesis; 

i. H1: Economic benefits of open access fibre optic network model in Sierra Leone is associated with the user adoption 

benefits. 

ii. H2: Technological advantages of open access fibre optic network model in Sierra Leone is associated with the user adoption 

benefits. 

iii. H3: Technological challenges of open access fibre optic network model in Sierra Leone is associated with the user adoption 

benefits. 

 

 (3) Research Model 

The Study’s model is given below: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Showing the study’s research model     

Source: Research (2024) compilation based on review of literature 
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IV. RESEARCH METHODOLOGY 

(1) Study area 

The study area is Sierra Leone, West Africa. 

(2)Sampling technique 

In order to choose study participants within the study area, this paper employs the probability sampling method. The best practice for 

sampling methodology and ensuring that study findings can be applied to the intended audience is to use probability samples [12].  

(3)Data collection 

Data was collected within the period September 2023 to November 2023. A structured questionnaire with a 7-point Likert scale, ranging 

from 1 (very poor) to 7 (excellent), was used to collect data for this study from 129 respondents. The purpose of the questionnaire was 

to determine respondents' opinions of the advantages and difficulties of Sierra Leone's open-access fibre optic model. The researcher 

selected online surveys using Google Forms as the method of choice, highlighting surveys as the best means of gathering information 

from a wide range of respondents. Information Technology practitioners from all regions of Sierra Leone, including students in ICT 

programs, lecturers, and ICT technicians employed by the public and private sectors, were included in the sample by random selection 

[12]. 

(4)Data Analysis 

This paper utilized Structural Equation Modeling on Partial Least Square Method (SEM PLS) using SMART PLS 4 and Statistical 

Package for the Social Sciences (SPSS 21) to provide a comprehensive overview of the significant variables, descriptive and inferential 

statistics. Exploratory factor analysis using path analysis was used to uncover underlying patterns and structures in the data. According 

to Pituch & Stevens [17] exploratory factor analysis is frequently employed in the preliminary phases of a study to learn more about the 

relationships between a group of variables and is also used to verify dimensionality.  PLS bootstrapping technique was used to assess 

the structure of the model.   

This methodology enables a thorough understanding of the benefits and challenges associated with the implementation of an open-

access fibre optic cable network model in Sierra Leone.  By using these analytical methods, the chosen research topic will be supported 

in a thorough and insightful analysis.  

 

V. RESULT AND DISCUSSIONS 

In order to analyze the data, this study used the Partial Least Squire (PLS) approach to structural equation modeling (SEM), which was 

created by Wold [18] and has undergone multiple modifications. According to Henseler et al. [19], the tool was created for high 

dimensional data analysis in a low-structure setting. Initially, SPSS21 was used to analyze the respondents' demographic data. Second, 

exploratory factor analysis (EFA) was conducted using SMART PLS 4, in which the construct validity and reliability were evaluated 

as well as the underlying factors of the observable items investigated [20].  Ultimately, the PLS bootstrapping technique was used to 

analyze the model's structure.    

The PLS-SEM approach was selected in accordance with Mseti's [20] recommendation, which emphasized that PLS is the best method 

for managing multiple latent variables, just like the research model in this article. Second, compared to the conventional ordinary least 

square regression technique, PLS has a lower sample requirement, according to Mseti [20].  Finally, PLS-SEM will have greater 

statistical power and converges quickly handling much larger and complex models [21] 

 

(1) Demographic statistics of the respondents 

Below is the demographic profile providing a comprehensive overview of the sample gender, age, qualifications, experience and 

regional locations.  

Gender 

The sample consist of 129 respondents, with 93 (72.1%) identified as male and 36 (27.9%) as female.  

Age 

In terms of the age distribution, the majority of respondents fall within the age range of 26 – 35 years, (45%), followed by 35-45years 

(31.8%), 46-60 years (17.1%), 16-25 years (5.4%), and 61 years and above (0.8%).  

Qualification of the respondents 

Regarding the educational qualifications, 51.2% of the respondents hold a bachelor’s degree, 34.9% have a master’s degree, 5.4% 

possess diploma, 16% holds a PhD and 7% indicated other qualifications.  

Experience of respondents 

The frequency distribution of respondents based on work  experience within fibre optic environment reveals that 25.6% have less than 

1 year of experience, 17.8% have 1- 5years , 27.1% have 6-10years, 17.8% have 11-15years, and 11.6% have 16years and above. 

Regional locality of respondents 

Based on table 5.1, the majority of the respondents (57.4%) are located in the Western area, followed by the Southern provience (21.7%), 

Eastern provience (10.1%), Northern Province (5.4%), and north western province (5.4%). 
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Table 1: Demographic profile of the respondents 

 

Category  Variable  Frequency (N) Percentage  

Gender Female  36 27.9 

Male  93 72.1 

Total 129 100 

Age 16 - 25yrs 7 5.4 

26 – 35yrs 58 45.0 

36 – 45yrs 41 31.8 

46 – 60yrs 22 17.1 

61 years and above 1 .8 

Total 129 100.0 

Qualifications of respondents Bachelors 66 51.2 

Diploma 7 5.4 

Masters 45 34.9 

PhD 9 1.6 

Other 2 7.0 

Total 129 100.0 

Experience of respondents Less than 1 year 33 25.6 

1-5 years 23 17.8 

6-10 years 35 27.1 

11-15 years 23 17.8 

16 and above 15 11.6 

Total 129 100.0 

Regional locality of respondents Eastern province 13 10.1 

North Western province 7 5.4 

Northern Province 7 5.4 

Southern Province 28 21.7 

Western Area 74 57.4 

Total 129 100.0 

Source: Field work (2024)  

 

(2) Measurement model 

Janadari et al [21] postulated that the first step is to assess the measurement model in PLS SEM analysis. According to Ho [22] the 

assessment of the measurement model that follows focused on ascertaining the reliability, validity, and internal consistency of the 

constructs that were measured with a range of articles.  

(2.1) Exploratory factorial analysis 

According to Tabachnick and Fidell [21], factor analysis is a multivariate statistical technique that can be used on a single set of variables 

to identify which variables form logical subsets that are reasonably independent of one another.  

In this study, factor loadings were evaluated to explore the connection between the latent constructs and the corresponding items. Strong 

factor loadings for the economic benefits construct were shown by items EB1 (0.860), EB2 (0.887), EB3 (0.847), EB4 (0.872), and EB5 

(0.889), indicating a strong correlation between the items and the overall construct. Item TA1 (0.858), TA2 (0.796), TA3 (0.830), TA4 

(0.857), and TA5 (0.788) similarly showed significant factor loadings for technological advantages, indicating a significant correlation 

with the latent construct. Technological challenges factor loadings (TC1: 0.836, TC2: 0.852, TC3: 0.864, TC4: 0.835, TC5: 0.869) show 

a strong correlation between the construct and the items. Lastly, significant factor loadings were shown by items UAB1 (0.856), UAB2 

(0.800), UBA3 (0.792), UBA4 (0.821), and UBA5 (0.889) in the user adoption benefits construct, demonstrating a strong correlation 

between the items and the overall construct. These results show that the measurement model is valid and that the chosen items accurately 

reflect the corresponding constructs. 

 

(2.2) Assessment of construct reliability 

According to Kline [24] a construct's reliability is measured by the degree of correlation between its indicators. The extent to which a 

variable or set of variables is consistent in what it is meant to measure is what Hair et al. [25] define as reliability. The reliability of a 

questionnaire is examined with Cronbach’s alpha [26]. Cronbach's alpha, which ranges between 0 and 1, is considered acceptable when 

its value exceeds 0.7, indicating a high correlation among the items in the test [27].  The study’s data shows a high level of internal 

consistency among the items within each construct, as evidenced by the high Cronbach's alpha scores for the various constructs. The 

economic benefits (α = 0.921), technological advantages (α = 0.884), technological challenges (α = 0.905), and user adoption benefits 

(α = 0.888) were the specific Cronbach's alpha scores. These alpha values significantly surpass the 0.7 cutoff, in accordance with the 

suggestion of Lavrakas [27] indicating a strong degree of reliability for the scales. As a result, the measurement tools used in this 

research have demonstrated strong internal consistency. 
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Composite reliability is a measure of internal consistency in scale items [28]. As with other reliability measures, the composite reliability 

cutoff is equal to 0.7, and a score of 0.6 to 0.7 is a good representation of construct reliability [29]. The internal consistency and 

reliability of the constructs were also evaluated by computing the composite reliability scores for the measurement scales. High 

composite reliability was found across the various constructs in the results, suggesting a high level of internal consistency for each latent 

variable. The economic benefits (CR = 0.940), technological advantages (CR = 0.915), technological challenges (CR = 0.929), and user 

adoption benefits (CR = 0.918) were the specific composite reliability scores. These values show the robustness and reliability of the 

measurement instruments used in this study, surpassing the suggested threshold of 0.70 [29]. The high composite reliability scores 

support the constructs' consistency and boost trust in the accuracy and stability of the study's scales. 

Further Assessment of the construct reliability using the Rho_A coefficient, and the results were satisfactory. All latent constructs 

showed respectable degrees of internal consistency. The recommended threshold of 0.70 was exceeded by the Rho_A values for 

economic benefits (Rho_A = 0.759), technological advantages (Rho_A = 0.683), technological challenges (Rho_A = 0.725), and user 

adoption benefits (Rho_A = 0.693). These results imply that the measurement scales used in the research have strong internal 

consistency, supporting the consistency of the observed relationships within the model and enhancing the constructs' reliability. 

 

(2.3) Assessment of construct validity 

Validity concerns the soundness of the accuracy of a measure or the extent to which a score truthfully represents a concept [30]. 

According to Fornell and Larcker [31], the Average Variance Extracted (AVE) is a measure of the amount of variance a construct takes 

on relative to the amount of variance caused by measurement error. AVE is more than or equal to 0.5 confirms the convergent validity 

[26].  However, Fornell and Larcker [31] state that the construct's convergent validity is still sufficient if the AVE is less than 0.5 and 

the composite reliability is greater than 0.6.  

In this study, the convergent validity of the constructs in this study was evaluated by computing the Average Variance Extracted (AVE) 

values for the measurement scales. The findings showed that every latent variable exceeded the suggested cutoff of 0.50 [26], including 

economic benefits (AVE = 0.759), technological advantages (AVE = 0.683), technological challenges (AVE = 0.725), and user adoption 

benefits (AVE = 0.693). These results imply that the constructs have a significant amount of shared variance that is represented by each 

of their indicators, indicating strong convergent validity. The convergent validity of the scales used in this study is supported by the 

strong AVE values, which validate the measurement tools' capacity to precisely measure the intended latent constructs. 

The Heterotrait-Monotrait Ratio of Correlation (HTMT) was introduced by the recent research done by the Henseler,Ringle and Sarstedt 

[32] based on their Monte Carlo Simulation. According to Henseler et al., [33] in order to achieve discriminant validity the HTMT score 

should be between confidence interval value -1 and 1. 

In accordance with the standards established by Henseler et al. [33], the Heterotrait-Monotrait Ratio of Correlation (HTMT) scores for 

the construct relationships showed a high level of discriminant validity. The HTMT scores for were significantly lower than the 

suggested upper limit of 1. According to these findings, the latent constructs in the model demonstrate adequate discriminant validity, 

proving that they capture different facets of the underlying constructs. The conclusion that the measurement model successfully 

discriminates between the various latent constructs is supported by the HTMT analysis, which gives confidence in the validity of the 

study's findings [33]. See table 3 for the HTMT scores.  

 

Table 2: Showing Pattern mattrix, construct reliability and validity 

Pattern mattrix , construct reliability and validity 

Main Construct 

Question 

number  

Item code 

(coded question) 
Factor 

loading 

Cronbach's 

alpha  Rho_A 

Composite 

reliability 

Average 

variance 

extracted 

(AVE) 

Economic 

benefits 

q1 EB1 0.860 

0.921 0.922 0.940 0.759 

q2 EB2 0.887 

q3 EB3 0.847 

q4 EB4 0.872 

q10 EB5 0.889 

Technological 

advantages 

q11 TA1 0.858 

0.884 0.888 0.915 0.683 

q12 TA2 0.796 

q13 TA3 0.830 

q14 TA4 0.857 

q15 TA5 0.788 

Technological 

challenges 

q16 TC1 0.836 

0.905 0.907 0.929 0.725 

q17 TC2 0.852 

q18 TC3 0.864 

q19 TC4 0.835 

q20 TC5 0.869 

User adoption 

benefits 

q1 UAB1 0.856 

0.888 0.892 0.918 0.693 

q2 UAB2 0.800 

q3 UBA3 0.792 

q4 UBA4 0.821 

q5 UBA5 0.889 

 



TIJER || ISSN 2349-9249 || © February 2024, Volume 11, Issue 2 || www.tijer.org 

TIJER2402043 TIJER - INTERNATIONAL RESEARCH JOURNAL  www.tijer.org a342 
 

Source: Field work (2024)  

 

Table 3: Showing Heterotrait-Monotrait Ratio of Correlation (HTMT) scores for the construct 

  Economic Benefits Technological 

Advantages 

Technological Challenges 

Economic Benefits    

Technological Advantages 0.963   

Technological Challenges 0.876 0.937  

User Adoption Benefits 0.900 0.931 0.811 

Source: Field work (2024)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2 showing the outer loadings on the research model 

Source: Field work (2024)  

(2.4) Model fit 

In order to prevent model misspecification, Henseler et al. [34] introduced the SRMR as a goodness of fit metric for PLS-SEM. 

According to Heseler et al. [34], a recent simulation study demonstrates that even fully correctly specified models can produce SRMR 

values of 0.06 and higher. According to Hu and Bentler [35], values of less than 0.08 are regarded as a good fit for the SRMR, which 

is defined as the difference between the observed correlation and the model implied correlation matrix. A good fit to the data was 

indicated by the Structural Model Root Mean Square Residual (SRMR) values of 0.066 for both the saturated and estimated models 

[34]. Furthermore, both models had the same other fit indices, d_ULS and d_G, at 0.919 and 0.943, respectively. For both the estimated 

and saturated models, the Chi-square value was 648.413. For both models, the Normed Fit Index (NFI) was 0.748. Overall, these 

findings point to a good fit between the estimated model and the data, matching the suggested PLS-SEM thresholds for a good model 

fit [34; 35]. 

 

Table 4: Showing model fit 

Indicator  Saturated model Estimated model 

SRMR 0.066 0.066 

d_ULS 0.919 0.919 

d_G 0.943 0.943 

Chi-square 648.413 648.413 

NFI 0.748 0.748 
Source: Field work (2024) 

(3) Assessment of the structural model 

This study adopted the suggestion of Hair et al. [36] in assessing the structural model including, assessment of collinearity, path co 

efficient, level of R2, effect size f2 and the predictive relevance Q2.  
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(3.1) Assessment of the structural model for collinearity 

Both outer and inner models were assessed for collinearity issues using the variance inflation factor (VIF). Significant multicollinearity 

concerns are indicated by a tolerance below 0.10 or a VIF greater than 10, according to Kline [37] and Myers    [38]. The VIF values 

for each item in the outer model ranged from 1.942 to 3.554, which is significantly less than the critical threshold of 10. This suggests 

that there are no serious problems with multicollinearity [39; 40].  

The constructs technological challenges, technological advantages, and economic benefits VIF values in the inner model were below 

the stricter threshold of 10 proposed by Myers [38]and Kline [37]. These values are 4.427, 5.317, and 3.603, respectively. Consequently, 

the VIF results show that the inner model does not have a serious multicollinearity problem. 

 

Table 5: Showing outer model variance inflation factor 

Outer model variance inflation factor 

Item variance inflation factor 

UAB1 2.445 

UAB2 2.010 

UAB3 2.737 

UAB4 2.370 

UAB5 3.554 

EB1 2.817 

EB2 2.988 

EB3 2.499 

EB4 3.049 

EB5 3.052 

TA1 2.457 

TA2 2.005 

TA3 2.312 

TA4 2.458 

TA6 1.942 

TC1 2.725 

TC2 3.164 

TC3 2.845 

TC4 3.17 

TC5 2.632 
Source: Field work (2024)  

 

Table 6: Showing inner model variance inflation factor 

Inner model  variance inflation factor 

Main Construct variance inflation factor 

Economic benefits 4.427 

Technological advantages 5.317 

Technological challenges 3.603 

Source: Field work (2024) 

 

(3.2) Hypothesis testing 

A statistically significant positive relationship was found along the structural path from economic benefits to user adoption benefits 

(β=0.388,t=2.757,p=0.006). This suggests that there is a direct correlation between rising economic benefits and rising user adoption 

benefits. The positive coefficient indicates that users are likely to see increased adoption benefits as long as entities in Sierra Leone 

benefit economically from the open-access fibre optic network. This result is consistent with the expectedly favourable effect of financial 

gains on user adoption in the context of the model under study. 

In a similar vein, a strong positive correlation was found along the structural path that led from technological advantages to user adoption 

benefits (β =0.467,t=3.355,p=0.001). This suggests that a rise in the benefits associated with user adoption is correlated with an 

improvement in technological advantages. With the open-access fibre optic network making technological features and advancements 

more accessible, users in Sierra Leone should benefit from increased adoption. This is consistent with the more general understanding 

that improvements in technology have a positive impact on the adoption of users in the telecommunications industry. 

In contrast, there was no statistically significant relationship observed in the structural path from technological challenges to user 

adoption benefits (β=0.029, t=0.290, p=0.772). This suggests that, generally speaking, technological challenges have no statistically 

significant effect on user adoption benefits in the model. This finding implies that, despite possible obstacles to technology adoption, 

these obstacles do not appreciably reduce the advantages of adoption that users in Sierra Leone enjoy. This result emphasizes how 

adaptable or resilient users are, as well as how well the open-access fibre optic network mitigates any potential negatives. 

To summarize, the structural model of the study shows that in Sierra Leone, technological advantages and economic benefits both 

significantly increase user adoption benefits. However, in the context of the model under examination, technological challenges do not 

show a statistically significant impact on adoption benefits. 
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On the other hand, the model's coefficient of determination (R2) is 0.725, indicating that the combined effects of technological 

advantages, technological challenges, and economic benefits can account for roughly 72.5% of the variability in the user adoption 

benefits. This high R2 value suggests that the model has a strong capacity to explain the variance in the benefits of user adoption that 

has been observed. The number of predictors in the model is taken into consideration by the adjusted R2 of 0.718.  In this instance, it 

implies that, after controlling for the number of predictors in the model, the predictors account for roughly 71.8% of the variance in the 

benefits of user adoption. 

The selected predictors (technological challenges, technological advantages, and economic benefits) collectively contribute significantly 

to explaining the variations in user adoption benefits in the Sierra Leonean context. Overall, the R2and adjusted R2 values indicate a 

strong model fit. This shows that the model effectively captures the underlying relationships among the variables and has a significant 

amount of explanatory power. 

Table 7: Showing Path coefficients, Sample mean, standard deviations, T-Statistics and P Values 

Main constructs Path coefficients  Sample 

mean (M) 

Standard 

deviation  

T statistics  P values 

Economic benefits -> user adoption 

benefits 

0.388 0.372 0.141 2.757 0.006 

Technological advantages -> user 

adoption benefits 

0.467 0.471 0.139 3.355 0.001 

Technological challenges -> user adoption 

benefits 

0.029 0.043 0.1 0.29 0.772 

R2 = 0.725,       Adjusted R2 = 0.718 

Source: Field work (2024) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Showing the path coefficients and p values of the inner model the research model 

Source: Field work (2024) 

 

 

(3.3) Predictive relevance and effect size 

The predictive relevance of the study model can be assessed through the Stone Geisser nonparametric test ([41; 42; 43; 44].  To evaluate 

the model's predictive ability, the Q²predict values were in conjunction with an examination of PLS-SEM_RMSE and PLS-SEM_MAE 

comparison to the naïve LM benchmark. The Q²predict values for the User Adoption Benefits (UAB) indicators were found to be 

between 0.384 and 0.547 indicating good prediction power. Then, the PLS-SEM_RMSE and PLS-SEM_MAE values were compared 

to the naïve LM benchmark values for each indicator. PLS-SEM_RMSE and PLS-SEM_MAE for UAB1, UAB3 and UBA4 were lower 

than their corresponding LM benchmarks demonstrating strong predictive power. As opposed to LM benchmarks, UAB2 and UAB5 

showed slightly a greater PLS-SEM_RMSE and PLS-SEM_MAE values, indicating a medium degree of predictive power as suggested 

by Shmueli et al [45]. 

Furthermore, the Cohen's [46] framework emphasizes the significance of f2 values in determining the significance of effect size. 

According to Cohen's [46] criteria, f2 values above 0.35, 0.15, and 0.02 are considered strong, moderate, and weak, respectively.  

The findings from the studied model, where technological advantages exhibit a moderate effect size (f2 = 0.149) signifying their 

significant role in elucidating the variation observed in user adoption benefits, are particularly insightful. Additionally, the negligible 

impact of economic benefits, indicated by a weak effect size (f2 = 0.123), and the minimal influence of technological challenges, 

represented by a small effect size (f2 = 0.001), provide valuable insights into the varying levels of significance of predictor constructs 

in relation to user adoption benefits. These results are in agreement with the path coefficients, t-statistics and p-values of the study, 

hence demonstrating consistency in all result output.  

 

Table 8: Showing the predictive relevance of the model 

Indicators Q²predict PLS-SEM_RMSE PLS-SEM_MAE LM_RMSE LM_MAE 
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UAB1 0.547 1.486 1.149 1.599 1.168 

UAB2 0.468 1.534 1.181 1.529 1.143 

UAB3 0.384 1.609 1.237 1.674 1.28 

UAB4 0.484 1.461 1.178 1.549 1.184 

UAb5 0.533 1.448 1.139 1.422 1.032 

Source: Field work (2024) 

VI. CONCLUSIONS AND THEORETICAL CONTRIBUTIONS  

(1) Conclusions  

The study assessed the measurement model, construct reliability, construct validity, and model fit in Sierra Leone's open-access fibre 

optic network. It used exploratory factor analysis and found strong correlations between items and constructs, confirming the model's 

validity. High construct reliability scores indicated robust internal consistency. This paper established construct validity through AVE 

values exceeding the suggested threshold, confirming convergent validity and distinctiveness of latent constructs, and Heterotrait-

Monotrait Ratio of Correlation scores below the superior boundary of 1. 

The Structural Model Root Mean Square Residual (SRMR) and Variance Inflation Factor (VIF) were utilised to evaluate model fit, 

yielding values below 0.08 for good fit and no significant multicollinearity issues, as per Hu and Bentler [35]. The study found 

significant positive relationships between economic benefits and user adoption benefits, technological advantages and user adoption 

benefits, but no significant relationship between technological challenges and user adoption benefits.  

The assessment of measurement and structural models, construct reliability, validity, and predictive capability in the study established 

strong effectiveness in explaining and foreseeing user adoption benefits within the open-access fibre optic network environment of 

Sierra Leone. 

(2)Theoretical contribution 

This work has numerous theoretical implications. First off, the inclusion and expansion of the Perceived E-readiness model (PERM) 

and the Technological Organizational Environmental Framework (TOE) into the examination of Sierra Leone's open-access fibre optic 

network deployment provide a fresh viewpoint. By showcasing these frameworks' adaptability and relevance outside of their original 

settings, their application in the context of developing nations enhances the body of literature. 

Secondly, the study makes a methodological contribution by using the PLS-SEM approach, which is designed for low-structure, 

complex settings. The application of PLS-SEM offers a strong analytical framework for investigating the variables influencing 

technology adoption in Sierra Leone and is in line with the complexities of the study context. 

Thirdly, a comprehensive methodology is showcased through the utilization of bootstrapping, exploratory factor analysis (EFA), and 

demographic analysis within the PLS-SEM framework. This highlights the study's dedication to thorough analysis and adds to the 

toolkit of methodological resources available to researchers looking into related contexts. 

 Finally, the research enriches our comprehension of TOE and PERM in Sierra Leone through the analysis of market structure, 

government backing, and communication channels, thereby adding depth to the theoretical framework for the uptake of technological 

advancements in developing nations. 

(3)Implications for practice 

The study suggests that Sierra Leone and other developing nations should prioritize creating an environment that encourages 

technological innovation, including economic development, addressing technological challenges, and enhancing organizational 

readiness for open access fibre optic networks. Government initiatives should focus on market structures, regulatory frameworks, and 

technology infrastructure to create a conducive ecosystem for successful network deployment. 

The study highlights the importance of governments in promoting open access fibre optic networks. By aligning policies with findings, 

governments can stimulate economic benefits, enhance technological advantages, and address challenges. Policymakers should 

collaborate with industry stakeholders to develop regulations for efficient network use. Government support for user adoption initiatives 

can enhance the success and sustainability of open access fibre optic projects. 

For the mobile and telecommunication sectors, the study underscores the importance of technological advantages in influencing user 

adoption benefits. Mobile and telecommunication companies should invest in advancing their technological capabilities, ensuring that 

they remain at the forefront of innovation. Concerted partnerships with fibre optic companies can improve the industry's preparedness 

for embracing open-access networks, resulting in enhanced services and advantages for users. 

The study suggests that fibre optic enterprises can use the findings to improve their strategies and offerings, emphasizing the economic 

benefits of open-access networks. Addressing technological challenges through research and development can improve network 

reliability and effectiveness, promoting greater user adoption. 

The study suggests a cooperative strategy involving governments, mobile and telecommunication industries, fibre optic businesses, and 

policymakers to ensure successful deployment of open-access fibre optic networks in Sierra Leone.  This method tackles economic, 

technological, and organizational elements to maximize the socio-economic benefits of improved telecommunications infrastructure in 

developing nations.   

(4) Limitations of the study 

It is important to recognize that this study has certain limitations. Firstly, the assumptions drawn are specific to the unique context of 

Sierra Leone, which may limit their generalizability to other regions. The results may not be applicable to other areas due to the nation's 

specific socio-political and economic circumstances. Second, there's a chance of response bias because the study relies on self-reported 

data from questionnaires. The precision of the data may be affected by participants giving socially acceptable answers to particular 

questions. Furthermore, the cross-sectional research design employed has its own limitations. A more comprehensive understanding of 

the dynamic nature of open-access fibre optic network models may be provided by longitudinal studies. Nevertheless, the study offers 

insightful perspectives into the Sierra Leonean context and lays the groundwork for future investigations in this nascent field. 
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