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Abstract 

The retail business in South Africa contributes significantly to national GDP and has undergone fast changes in logistics 

and supply chain processes, making effective logistics management critical to cost reduction and profitability.  This study 

investigates the impact of reverse logistics, warehousing, and supply chain networks on logistics service quality, as well as 

how logistics service quality influences overall supply chain effectiveness in the retail sector.  A quantitative study design 

was used, with data collected from 300 respondents in Gauteng, including managers, departmental personnel, and supply 

chain professionals.  To validate the hypothesised associations, the data were analysed with descriptive statistics, 

exploratory factor analysis, and structural equation modelling. The study found that reverse logistics (β = 0.71) and supply 

chain networks (β = 0.20) have a considerable favourable impact on logistics service quality, while warehousing had a 

minor effect (β = 0.08).  Logistics service quality significantly predicts supply chain effectiveness (β = 0.94), highlighting 

its importance in improving retail logistics performance.  These findings imply that the efficacy of reverse logistics systems 

and the strength of supply chain networks are critical variables in obtaining higher service quality and, eventually, supply 

chain effectiveness.  The report suggests that South African retailers must improve reverse logistics and optimise supply 

chain network integration to remain competitive, as well as solve warehousing inefficiencies. In practice, retailers should 

undertake focused training programs, pursue strategic recruitment to improve leadership ability, and invest in modernised 

storage infrastructure.  Furthermore, the implementation of enterprise resource planning (ERP) systems is suggested to 

increase information flow, coordination, and operational efficiency across logistics functions. 
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1. Introduction and Background of the Study 

The retail business environment has seen dramatic transformation in recent years, especially in logistics operations and 

supply chain practices [1]. These shifts are not merely operational adjustments—they are strategic imperatives, as the 

efficiency and effectiveness of logistics and supply chain practices directly shape a firm’s profitability [2]. According to 

Abushaikha, et al. [3] this rapid change is fuelled by multiple internal and external pressures, including fierce competition, 

heightened customer expectations, and pricing constraints. In response, retailers are becoming more deliberate in managing 

supplier relationships to achieve supply chain effectiveness [4-6]. 

Today, competition is no longer company versus company—it is supply chain versus supply chain [7]. For South 

African retailers, sustaining a competitive edge requires ensuring the smooth flow of goods and services from origin to 

destination, as well as managing reverse flows [8]. Logistics plays an increasingly pivotal role in achieving this, offering 

opportunities for higher profits, market expansion, and lasting competitive advantage. Supply chain management integrates 

these functions, linking major business processes within and across firms into a high-performing, cohesive system [9, 10]. 

Collaboration between supply chain actors and integration of activities often depend on factors outside a firm’s direct 

control [8]. This reality affects how companies strategize, set goals, and measure success. From a resource dependence 

perspective, supply chain effectiveness is the comprehensive evaluation of an entire chain’s performance, delivering value 

not just to customers, but also to manufacturing partners, supplier networks, and other stakeholders [7, 11]. 

Many factors can influence this effectiveness—warehousing, levelling, information technology, agility, and strategic 

relationships among them [4]. However, past studies often examined these factors individually, without integrating them 

into a predictive model. This study addresses that gap by consolidating warehousing, supply chain networks, internal 

information systems, levelling, and reverse logistics into a unified model that examines their impact on supply chain 

effectiveness through the mediating role of logistics service quality (LSQ). This approach recognises that these elements, 

when working together, can significantly strengthen performance, competitiveness, and sustainability in the retail sector. 

 

1.1. Problem Statement 

The retail industry is a major contributor to South Africa’s GDP [12] yet many firms struggle to remain competitive 

globally due to gaps in understanding supply chain effectiveness [13]. Sustaining growth requires adapting business 

strategies, refining supply chain processes, and upgrading internal logistics systems. Identifying which logistics factors 

most influence supply chain effectiveness is key to targeting improvements and optimising performance. 

To reduce costs and improve efficiency, large retailers are increasingly consolidating operations and integrating 

warehousing, supply chain networks, internal information systems, levelling, and reverse logistics factors that can enhance 

supply chain effectiveness through logistics service quality (LSQ). However, empirical research on these dynamics in the 

South African retail sector is limited [14]. This study addresses that gap by examining how logistics operations influence 

supply chain effectiveness in retail businesses within Gauteng province. 

 

1.2. Theoretical Framework 

Social Exchange Theory (SET), introduced by Blau [15] in the 1960s [16] is based on two key principles: self-interest 

and interdependence. It suggests that individuals engage in exchanges to fulfil economic and psychological needs, and such 

interactions persist only when the perceived benefits outweigh the costs [17-19]. If exchanges result in positive outcomes, 

relationships are maintained; otherwise, they dissolve. 

SET highlights that rewards—tangible or intangible—satisfy needs and influence customer behavior [19]. It explains 

that customers aim to maximize returns and minimize losses, engaging in exchanges where organisations offer value in 

return for customer loyalty [17, 20]. Exchange systems are shaped by various endogenous and exogenous variables [16]. 

While SET helps explain value-based relationships, it is limited in cases where engagement processes are equally important 

as outcomes [15]. 

This study applies SET to explore retail logistics, service quality, and supply chain effectiveness, aligning with 

scholars who used SET to analyze social behavior and organizational interactions [21, 22]. It posits that knowledge-sharing 

in supply chains is motivated by expected rewards (egoistic) or altruism. Effective supply chains rely on trust, capability, 

and mutual benefit [23] where relationship-building is driven by cost-benefit evaluations [24, 25]. SET helps understand 

consumer loyalty, business collaboration, and the dynamics of value exchange within the lean supply chain environment, 
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where trust and long-term engagement are increasingly vital [21, 22, 25]. 

 

1.3. The Relationship Between Supply Chain Networks and Logistics Service Quality  

There is a significant positive relationship between supply chain networks (SCN) and logistics service quality (LSQ). 

Research shows that enhancing service quality directly improves supply chain performance [26]. This improvement can be 

achieved by moving beyond traditional arm’s-length relationships between supply chain members to establish closer, 

partnership-based collaborations [27]. In such partnerships, service quality acts as a vital metric for evaluating SCN 

effectiveness, serving as a key indicator of how well the network functions [28]. Despite its importance, there remains a 

scarcity of focused research on service quality specifically within supply chain networks [29]. Moreover, few studies have 

developed comprehensive service quality measurement scales tailored to supply chain processes [27]. Nonetheless, 

delivering high service quality to customers is widely recognized as a critical success factor in managing supply chain 

networks [26]. 

Additional research supports this relationship.  According to Zhang and Dilts [30]. SCNs with strong coordination 

mechanisms show superior logistics responsiveness and reliability. Furthermore, Ketchen Jr, et al. [31] found that 

integrated supply networks are essential for service innovation and competitive advantage. Cao and Zhang [32] argue that 

SCN integration enhances agility and service quality under uncertain market conditions. Lastly, Gunasekaran, et al. [33] 

demonstrate that technology-enabled SCNs improve coordination, leading to better logistics outcomes. 

 

1.4. The Relationship Between Reverse Logistics and Logistics Service Quality  

Reverse logistics (RLRVL) involves managing the lifecycle of products after they reach consumers, including returns, 

recycling, disposal, or repurposing [34]. As a relatively evolving concept, reverse logistics is increasingly recognized for its 

impact on service quality outcomes [35]. Most notably, the return of products from consumers back to retailers directly 

influences perceptions of logistics service quality [34]. Traditionally, retailers have measured service success primarily by 

timely delivery, neglecting post-delivery factors such as returns [27]. However, returns due to defects, wrong items, or 

other issues [36] affect customer satisfaction and must be managed efficiently. Effective reverse logistics processes for 

product returns, lease contract terminations, obsolete product replacements, and packaging recycling are essential 

components of modern logistics service quality [35, 37, 38]. 

Additional studies indicate that reverse logistics enhances customer loyalty by efficiently handling returns and 

minimizing inconvenience [39]. Fleischmann, Bloemhof‐Ruwaard, et al. [40] stress that reverse logistics contributes to 

sustainability and cost savings. Guide Jr and Van Wassenhove [41] highlight the strategic importance of returns 

management in customer satisfaction. Govindan, et al. [42] link reverse logistics to improved environmental and economic 

performance. Finally, Carter and Ellram [43] show that reverse logistics integration leads to enhanced supply chain 

resilience and service quality. 

 

1.5 The Relationship Between Logistics Service Quality and Supply Chain Effectiveness  

Logistics service quality is a critical driver of overall supply chain effectiveness. While logistics has traditionally been 

viewed as a cost center, it increasingly represents a source of competitive advantage in retail by enhancing customer 

satisfaction [44]. Studies demonstrate that supply chain effectiveness in retail is strongly linked to the quality of logistics 

services provided, which directly influences customer perceptions and loyalty [45]. Customers demand not only high-

quality products but also superior service that complements product delivery, a core focus within supply chain management 

[46, 47]. Consequently, improvements in logistics service quality can substantially boost the effectiveness and 

competitiveness of the entire supply chain. 

Additional research affirms this: Mentzer, et al. [48] assert that logistics service quality enhances customer satisfaction 

and firm performance. Prajogo and Olhager [49] demonstrate the role of logistics quality in supply chain agility and 

responsiveness. Tan, et al. [50] find that logistics capabilities strongly impact overall supply chain competitiveness. 

Christopher [7] highlights that logistics excellence drives differentiation in increasingly competitive markets. Lastly, 

Mentzer, et al. [48] emphasize that seamless logistics services are essential for achieving superior supply chain integration 

and effectiveness 

 

2. Materials and Methods 
Research methodology is the systematic strategy used to address research problems and includes methods of data 

collection, analysis, and interpretation [51]. This study explores the relationship between logistics operations and supply 

chain effectiveness through a structured and evidence-based approach. 

 

2.1. Research Design 

A correlational, single cross-sectional quantitative design was employed Burns, et al. [52] where data was collected 

once from a specific sample. This approach allows for identifying relationships among variables and is cost-effective for 

large populations [53]. Quantitative data was collected through surveys and supplemented with a literature review [54]. 

 

2.2. Research Paradigm 

The study adopts a positivist paradigm, emphasising objective measurement and hypothesis testing. It supports 

empiricism (data-driven insight), determinism (cause-effect relationships), and generalisability [55]. 
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2.3. Research Approach 

A quantitative approach was selected to analyse the relationships among warehousing, internal information systems, 

levelling, reverse logistics, logistics service quality, and supply chain effectiveness [56]. This approach supports statistical 

testing and generalisation of results [57]. 

 

2.4. Target Population 

The study targeted departmental staff, managers, and supply chain professionals in retail firms across Gauteng 

Province  

 

2.5. Sampling Method 

Purposive sampling, a non-probability method, was used to intentionally select knowledgeable and accessible 

respondents [58]. This method ensured data relevance while remaining practical for fieldwork. 

 

2.6. Sample Size 

The sample size was set at 430 respondents, consistent with prior research in retail supply chains. Historical precedent 

guided this choice to ensure adequate statistical power [59]. 

 

2.7. Data Collection & Instrument 

Data was gathered through a self-administered questionnaire, divided into four sections: demographics, logistics 

operations, logistics service quality, and supply chain effectiveness [60]. Measurement scales were adapted from validated 

sources [61]. A 5-point Likert scale was applied, and pilot testing ensured clarity and contextual fit. 

 

2.8. Data Analysis 

Data was cleaned and coded in Excel and analysed using SPSS v26.0 and AMOS for advanced modelling. Techniques 

included descriptive statistics, exploratory factor analysis (EFA), Pearson’s correlation, and structural equation modelling 

(SEM) to test hypothesised relationships [62]. 

 

2.9. Reliability and Validity 

Reliability reflects the consistency of a measurement instrument, indicating how free it is from random error and how 

stable its results are over time [63]. In this study, reliability was assessed using Cronbach’s alpha, with values between 0.70 

and 1.00 showing good internal consistency [64]. The composite reliability (CR) from the SEM analysis also confirmed the 

measurement model’s reliability within the same acceptable range [65]. 

Validity measures how well an instrument captures the intended concept [66]. This study evaluated face, content, and 

construct validity. Face validity assesses whether items appear relevant [58] while content validity ensures the items 

comprehensively cover the construct without sacrificing ease of use [7]. Both were confirmed through a pilot test of 50 

respondents and expert review. 

Construct validity was confirmed via CFA, requiring factor loadings above 0.5 [65, 67]. Convergent validity was 

verified by item-total correlations and average variance extracted [58]. Discriminant validity was ensured by comparing 

inter-factor correlations with AVE square roots, confirming distinct constructs [68]. Lastly, nomological validity was 

supported by correlation values below 0.70, indicating expected theoretical relationships [69]. 

 

3. Results and Discussions 
3.1. Response Rate 

According to Weaver, et al. [70] the response rate is defined as the numbers of respondents that completed the assigned 

questionnaire, divided by the number of respondents who make up the total sample group. Table 1  outlines the response 

rate. 

 
Table 1. 

Response rate. 

Description Frequency 

Total number of questionnaires distributed 400 

Total number of questionnaires returned 350 

Unusable responses discarded 50 

Valid questionnaires retained 300 

Response rate (%) 75 

 

Table 1 shows the distribution, discard, and retention of questionnaires. A total of 400 questionnaires were distributed 

to retail firms in Gauteng province, with 350 returned, yielding an 83.3% response rate. Of these, 50 were unusable due to 

incomplete or double-marked items, leaving 300 valid responses for analysis. 

Stolzmann, et al. [71] note that higher expectations exist for survey response rates. Glas, et al. [72] suggest that a 60% 

response rate is desirable for most research, while Weaver, et al. [70] caution that lower rates may affect validity. However, 

recent studies find no direct correlation between response rate and validity [72]. Indeed, Glas, et al. [72] argue that even 

studies with response rates as low as 20% can produce accurate results and that lower response rates do not necessarily 
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imply low validity, though they may indicate a potential risk. 

 

3.1.1. Gender of Respondents  

The gender of the respondents which was collected is illustrated graphically on Figure 1. 

 

 
Figure 1.  

Gender distribution of respondents. 

 

Figure 1 provides a graphical illustration of the gender structure of the surveyed respondents. The male population 

made up 48.7 percent, whereas the female population registered the most respondents with 50.7 percent of the total N=300 

respondents. This equates to frequencies of n=146 for males and n=154 for females. 

 

3.1.2. Age of Respondents  

The age of the respondents is illustrated graphically on Figure 2. 

 

 
Figure 2.  

Age distribution of respondents. 

 

As presented in the age distribution of respondents, Figure 2 shows that a large population of the retail firms’ 

employees are aged between 26-35 years representing 44.3 percent (n=133). This is followed by the age group of 36-45 

years who have a frequency of 31.3 percent (n=94). Moreover, the respondents of employees aged 18-25 represent the 

frequency of 15.7 percent (n=47). The respondents aged of 46 and above years equate to 7 percent (n=14). Finally, the 

employees aged 46 and older make up 8.7 percent (n=26). 

 

3.1.3. Ethnic Group of Respondents  

The ethnic group of the respondents which was collected is illustrated graphically on Figure 3. 
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Figure 3. 

Ethnic group of respondents. 

 

In Figure 3, a representation of racial profiles is presented. The highest percentage belonged to Black Africans who 

constituted 47.3 percent (n=142). This concludes that the surveyed population is predominantly Africans. The White, 

Coloured, and Indian/Asian minorities amassed 19 percent (n=50), 24.7 percent (n=60) and 9 percent (n=27) in that similar 

order. 

 

3.1.4. Retail category of Respondents  

The retail category of the respondents is illustrated graphically on Figure 4. 

 

 
Figure 4. 

Ethnic group of respondents. 

 

As presented in the business type of respondents, Figure 4 shows that a large population of the retail category is 

food/grocery which accounts to 53 percent (n=159) of the total respondents. This is followed by the clothing retail group 

who have a frequency of 29.7 percent (n=89). Moreover, the respondents of the furniture retail category have the least 

number of representation accounting to 17.3 percent (n=52) of the total population of the business type indicator.  

 

3.2. Exploratory Factor Analysis 

Exploratory Factor Analysis (EFA) is a multivariate technique used to identify underlying constructs factors, 

dimensions, or synthetic variables and to validate theories and measurements [73]. Two main methods are Factor Analysis 

(FA) and Principal Component Analysis (PCA), with PCA reducing dimensionality by capturing total variance, including 

measurement error, from the correlation matrix [73, 74]. 

This study determined factor structure using factor loadings, communalities, and scree plots. Factor loadings (≥0.5) 

indicate variable factor association strength [75]. Communalities measure shared variance; values >0.6 allow smaller 

samples (~200), while <0.5 require ≥500 [76] with 0.3 as the minimum threshold. Scree plots graph eigenvalues, retaining 

factors with eigenvalues ≥1 [77]. 

Sampling adequacy was assessed using the Kaiser-Meyer-Olkin (KMO) test, with ≥0.6 acceptable, 0.7–0.8 good, 0.8–

0.9 great, and >0.9 excellent [78]. Bartlett’s test of sphericity confirmed suitability when p < 0.05 [79, 80] with correlations 

ideally not exceeding a 0.001 significance cut-off [80]. Both tests were applied in this study Table 2. 
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Table 2. 

The KMO measure and the Bartlett Test Results. 

Constructs 
Kmo 

Measure 

Bartlett’s Test 

Approximate chi-square Degrees of freedom Significance level 

SCE 0.684 189.235 3 0.000 

LSQ 0.698 1428.552 10 0.000 

RVL 0.537 1338.442 10 0.000 

WRH 0.780 1436.047 10 0.000 

IIS 0.758 965.329 10 0.000 

SCN 0.649 319.937 3 0.000 

LVL 0.713 289.015 3 0.000 
Note: SCE=Supply chain Effectiveness; LSQ=Logistics Service Quality; RVL=Reverse Logistics; WRH=Warehousing; IIS=Internal Information 
Systems; SCN=Supply Chain Networks; LVL=levelling  

 

These test results were all significant at p=0.000; for the Bartlett’s test and <0.05 for KMO. Since the results of the 

Bartlett's and the KMO tests were all within the recommended thresholds, it was determined that the collected data were 

factorable; hence, EFA could be performed. The upcoming sections show the results of the EFA procedure performed on 

SCE, LSQ, RVL, WRH, IIS, SCN, LVL, respectively. 

 

3.2.1. Exploratory Factor Analysis for the Supply Chain Effectiveness Scale 

According to Schreiber [74] the suggested EFA procedure should have items that have factor loadings that are equal or 

greater than 0.05, these items should also have eigenvalue either equal to or greater than the value of 1. The percentage of 

variances have been made available. Furthermore, a scree plot illustrated the purpose of this is to show the fraction of the 

overall variances within the data and it is used as an illustration of each section. Scree plots are used to indicate the 

distribution of the factors by making use of their eigenvalues. Eigenvalues according to Denton, et al. [81] are sets of 

values for a parameter which a differential equation has a non-zero solution under awarded circumstances. Under 

eigenvalues any number that gas a given matrix minus that number times it by the identity matrix that has a zero 

determinate. 

Schreiber [74] mentions that eigenvalues have are important variables that are needed in order to solve dynamic 

problems. Eigenvalues usually display a bend on the plot, this bend usually demonstrates the threshold that is used in order 

to retain the initial factors that are taken from the practical variables [74]. The EFA procedure for the SCE scale produced a 

two-factor structure, indicated in Table 3. 

 
Table 3. 

Uni-dimensional factor structure for the supply chain effectiveness construct. 

Item Code Description Factor 1 

SCE1 Our firm maps material flows from the suppliers up to the customers 0.933 

SCE2 Our logistics team works in a timely manner to minimise transportation cost 0.93 

SCE3 We deliver orders in the right quantity and specification, without damage 0.585 

SCE4 Our logistics team is very effective in managing logistics administration cost 0.833 

SCE5 
We have established a good relationship with our suppliers and customers in order 

to bargain for product cost 
0.933 

Eigenvalue 3.642 

Total variance explained 72.83 

Common variance explained 72.83 

 
Tables 3 is an illustration that only one-factor demonstrating SCE was obtained. This factor consisted of five items, 

and it had eigenvalues of 3.642, which contributed 72.83 percent of the variance of SCE. 
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Figure 5. 

Scree plot of supply chain effectiveness. 

 

Figure 5 is a clear depiction of the scree plot of SCE; this scree plot acts as a supporting indicator of the eigenvalues 

that are showed in Table 3. This point of the curve on the Scree plot indicates the threshold that is chosen for retention, this 

point also indicated that this is a one-factor threshold, and it is acceptable. 

 

3.2.2. Exploratory Factor Analysis for the Logistics Service Quality Scale 

The EFA procedure concluded with the LSQ scale. The resultant factor solution from this process is presented in Table 

4. 

 
Table 4.  

Uni-dimensional factor structure for the logistics service quality construct. 

 

Table 4 above is an illustration that only one-factor demonstrating LSQ was obtained. This factor consisted of five 

items, and it had eigenvalues of 3.598, which contributed 71.964 percent of the variance of LSQ. 

 Description Factor 1 

LSQ1 We are outstanding at performing our logistics activities 0.902 

LSQ2 We quickly respond when one of our competitors launches a campaign based on logistics 

service offerings targeted at our customers 

0.808 

LSQ3 Information available on products is completely accurate 0.791 

LSQ4 Deliveries arrive on the promised date 0.832 

LSQ5 Store employees are able to find a solution to any problem 0.902 

Eigenvalue 3.598 

Total variance explained 71.964 

Common variance explained 71.964 



 
 

               International Journal of Innovative Research and Scientific Studies, 8(11) 2025, pages: 1-18
 

9 

 
Figure 6. 

Scree plot of logistic service quality. 

 

Figure 6 above is a clear depiction of the scree plot of LSQ, this scree plot acts as a supporting indicator of the 

eigenvalues that are showed in Table 3. This point of the curve on the Scree plot indicates the threshold that is chosen for 

retention, this point also indicated that this is a one-factor threshold, and it is acceptable. 

 

3.2.3. Exploratory Factor Analysis for the Logistics Service Quality Scale 

The EFA procedure concluded with the LSQ scale. The resultant factor solution from this process is presented in Table 

5. 

 
Table 5. 

Two factor structure for the reverse logistics construct. 

Item code Description Factor 

1 2 

RVL1 We accept product returns from customers 0.961 0.084 

RVL2 We recall products with quality problems 0.959 0.130 

RVL3 We return products to suppliers  0.888 0.286 

RVL4 We try, by all means to minimise waste 0.214 0.891 

RVL5 We try to improve customer satisfaction all the time 0.094 0.923 

Eigenvalue 3.090 1.348 

Total variance explained 61.807 26.964 

Cumulative variance explained  61.807 88.771 

 

As revealed in Table 5, two factors were extracted from the RVL scale as they fall under the same factor when 

component matrix loading was completed. This entails that the RVL construct was composed of five items, had an 

eigenvalue of 4.438 and contributed 88.771% of the variance of RVL. 
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Figure 7. 

Scree plot for reverse logistics values. 

 

Figure 7 is the scree plot for RVL with two factors, which had eigenvalues over 1.00 and over 88.771% of the total 

variability in the data.  

 

3.2.4. Exploratory Factor Analysis for the Warehousing Scale 

The EFA procedure concluded with the WRH scale. The resultant factor solution from this process is presented in 

Table 6. 

 
Table 6. 

Two factor structure for the reverse logistics construct. 

Item Code Description Factor 1 

WRH1 We are able to plan sufficient space to unload the delivery before it arrives 0.463 

WRH2 
The rack configuration is flexible enough to accommodate the size of pallets 

received from suppliers  
0.901 

WRH3 
We create a time schedule to separate the operations of the put-away and picking 

team 
0.919 

WRH4 
We use a warehouse management system (WMS) to create an efficient route within 

the warehouse in the picking process 
0.969 

WRH5 There is sufficient space at the loading bay to stage the loads 0.917 

Eigenvalue 3.651 

Total variance explained 73.029 

Common variance explained 73.029 

 
Table 6 shows that only one-factor representing WRH was extracted. The factor was composed of five items, had an 

eigenvalue of 3.651 and contributed 73.029 percent of the variance of WRH. 
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Figure 8. 

Scree plot for warehouse values. 

 

Figure 8 represents the scree plot for WRH, further supporting the eigenvalues shown in Table 6. The point of the 

curve represents the threshold chosen for retention and it indicates that a one-factor threshold is adequate.  

 

3.3. Inferential Statistics 

Inferential statistics involves making predictions and generalising from sample data to the larger population. It 

comprises two main areas: estimating parameters, where sample data describe population parameters like the mean, and 

hypothesis testing, which uses sample data to draw conclusions on research questions [82]. Inferential statistics assess 

whether sample-based outcomes are valid for the population [83]. Statistical models compare current sample data with 

previous studies’ samples [82]. 

In this study, data from sections B to I were analysed using inferential statistics via Structural Equation Modelling 

(SEM), which evaluates relationships between research constructs. SEM comprises two components: Confirmatory Factor 

Analysis (CFA) and Path Analysis, both applied here [84]. 

 

3.3.1. Results of the Confirmatory Factor Analysis 

Confirmatory Factor Analysis (CFA) establishes the links between factors and their latent constructs, testing 

hypotheses on the relationships between observed variables and their underlying constructs [85]. In this study, CFA was 

conducted to assess the psychometric properties of the measurement scales, including reliability, validity, and model fit, 

with results shown in Table 7. 

Following the Exploratory Factor Analysis (EFA), which identified the factor structure and grouped constructs based 

on inter-correlations, CFA was used to confirm the structure extracted from EFA. Detailed results are presented in Table 

4.19 and illustrated in Figure 4.20. 

Figure 4.13 depicts the CFA model, where latent constructs are represented by ovals, observed variables by 

rectangles, and measurement errors by circles placed adjacent to the observed variables. Bi-directional arrows indicate the 

relationships between latent constructs. 
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Figure 9. 

Confirmatory analysis model. 

 

The standardised estimations as well as the factor correlations are depicted in Figure 4.13. The results indicate an 

adequate model fit for the five-factor model because most factor loads were above 0.6, showing a strong relationship with 

each factor, as suggested by de Paula, et al. [86].  

 

3.3.2. Reliability 

All three constructs were tested for reliability using Cronbach’s alpha. Higher alpha values indicate greater reliability, 

with 0.7 as the recommended minimum [67]. As shown in Table 7, all constructs scored between 0.894 and 0.902, 

exceeding the threshold. Item–total correlations were also above the 0.3 benchmark, confirming internal consistency. 
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Table 7. 
Accuracy analysis statistics. 

Research Constructs Descriptive 

Statistics 

Cronbach’s Test C.R. AVE Factor Loading 

Mean SD Item-

total 

α Value 

Supply chain 

effectiveness 

SCE-1 3.274 

 

0.8504 0.50 0.902 0.97 0.85 0.869 

SCE-2 0.55 0.877 

SCE-3 0.58 0.500 

SCE-4 0.69 0.741 

SCE-5 0.59 0.869 

Logistics 

Service 

Quality 

LSQ-1 2.955 1.103 0.60 0.901 0.99 0.93 0.835 

LSQ-2 0.60 0.701 

LSQ-3 0.5 0.689 

LSQ-4 0.50 0.733 

LSQ-5 0.50 0.829 

Warehousing WRH-1 3.645 1.199 0.63 0.894 0.98 0.92 0.354 

WRH-2 0.69 0.818 

WRH-3 0.63 0.838 

WRH-4 0.62 0.920 

WRH-5 0.64 0.824 
Note: SCE=Supply chain Effectiveness; LSQ=Logistics Service Quality; WRH=Warehousing; C.R=Composite Reliability; AVE=Average Variance Reliability. 

 

3.3.2.1. Cronbach’s Alpha Test 

All three constructs in this study were assessed for reliability using Cronbach’s alpha. A higher Cronbach’s alpha 

indicates stronger reliability, with 0.7 being the recommended minimum threshold. As shown in Table 7, all constructs 

exceeded this benchmark, with alpha values ranging from 0.894 to 0.902. 

In addition, item–total correlations for all latent constructs were well above the 0.3 threshold prescribed by Field [67] 

which indicates that each item correlates well with the overall scale and measures the same construct as the other items. 

Values below 0.3 would suggest weak correlation and potential misalignment with the construct. Therefore, these results 

confirm that all constructs in the study demonstrate strong reliability, meeting the recommended standards for both 

Cronbach’s alpha and item–total correlation. 

 

3.3.2.2. Composite Reliability 

All three constructs were tested for reliability using Cronbach’s alpha. Higher alpha values indicate greater reliability, 

with 0.7 as the recommended minimum [67]. As shown in Table 7, all constructs scored between 0.894 and 0.902, 

exceeding the threshold. Item–total correlations were also above the 0.3 benchmark, confirming internal consistency 

 (CR): CRη= (Σλyi) 2 / [(Σλyi) 2 + (Σεi)]  

where composite reliability = (square of the summation of the factor loadings) / ((square of the summation of the factor 

loadings) + (summation of error variances)).  

Similar to Cronbach’s alpha, Composite Reliability (CR) measures the internal consistency of scale items [59]. A CR 

value of 0.7 or higher indicates adequate reliability. As shown in Table 7, the CR values for the constructs were 0.97 for 

SCE, 0.99 for LSQ, and 0.98 for WRH, all well above the recommended threshold. These results confirm that the 

constructs are highly reliable and internally consistent. 

 

3.3.2.3. Average Variance Extracted 

AVE is the average amount of variance in indicator variables that a construct can explain [87]. It is a measure that 

assesses convergent validity. It is calculated using the following formulae provided by Chinomona and Chivhungwa [88]: 

Vη=Σλyi2/ (Σλyi2+Σεi)  

where AVE = ((summation of the squared of factor loadings) / ((summation of the squared of factor loadings) + 

(summation of error variances)).  

According to Chinomona and Chivhungwa [88] and Hair, et al. [59]. Average Variance Extracted (AVE) values should 

be at least 0.5 to be considered acceptable and representative of the latent construct. As shown in Table 7 the AVE values 

for the constructs were 0.85, 0.93, and 0.92, all well above the recommended threshold. These results confirm that 

convergent validity is established for all constructs at the construct level. 

 

3.3.3. Construct Validity 

Construct validity refers to how accurately a latent concept is represented and operationalized in a study [89]. It is 

typically assessed using two indicators: convergent validity and discriminant validity [90] both of which are examined in 

this section. 
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3.3.3.1. Convergent Validity 

Convergent validity assesses whether constructs that are theoretically related show high correlations among their 

measurement items [91]. In this study, for example, SCE1 was expected to correlate strongly with SCE3, LSQ5, LSQ4, and 

LSQ3, while items measuring RVL were not expected to correlate highly with items from other constructs such as LVL, 

WRH, IIS, or SCE. 

Convergent validity was evaluated using factor loadings from the CFA. All items exceeded the recommended 

threshold of 0.5 [59] except LVL3 and LSQ3, which had loadings of 0.4 still acceptable when rounded. Additionally, over 

50% of each item’s variance was shared with its respective construct, confirming that all items converged appropriately and 

establishing convergent validity for the constructs. 

 

3.3.3.2. Discriminant Validity 

Discriminant validity was assessed using correlations computed during the CFA and by verifying that the AVE values 

exceeded the 0.5 threshold [59]. As shown in Table 8, all constructs had AVE values above 0.5, confirming the presence of 

discriminant validity. 

 
Table 8. 

Correlations between constructs. 

 SCE LSQ WRH 

Supply Chain Effectiveness (SCE) 1.000   

Logistics Service Quality (LSQ) 0.701 1.000  

Warehousing (WRH) 0.128 0.201 1.000 

 

Table 8 exemplifies the correlations derived during the CFA process while making assessments on the discriminant 

validity. Based on this figure, this proves that there is a positive correlation among all the individual constructs which were 

located under the cut-off value of 1, this then confirms that discriminant validity is present within the measurement scales. 

Subsequently, it is important to note that there are other types of validity measures such as face validity and content 

validity, which were both not measured in this section, however, they were mentioned in the previous chapter. 

Consequently, the recommended strategies for content, convergent, construct and discriminant validity were all met within 

this study.  

 

3.3.4. Conceptual Model Fit Assessments  

According to Kumar, et al. [92] the theory of model fit is usually carried out on the foundation of testing statistics that 

make use of the probability ratio statistics, which are based on the normality of the assumptions. Kumar, et al. [93] believe 

that model fit is the measure of how well a model generalises data similar to what is being measured. Kumar, et al. [92] 

further explain that a good model fit is the one that  precisely estimates the outputs that are provided with unseen inputs.  

The chi-square value was used to evaluate the acceptability of the model fit over the degree of freedom (χ2/df), 

whereby the values need to be between two and not more than five. Values of GFI, CFI, IFI and TLI should all be above or 

equal to 0.90 and the RMSEA value needs to be equal or below 0.08 [93]. The outcomes derived from the model fit 

assessment obtained in this study are stipulated below in Table 9. 

 
Table 9. 

Model Fit Assessment. 

Model Fit Indices Acceptable threshold values Results obtained 

(χ2/df) ≤ 3.0 3.296 

RMSEA ≤ 0.08 0.071 

RMR ≤ 0.9 0.405 

GFI ≥ 0.9 0.936 

CFI ≥ 0.9 0.962 

IFI ≥ 0.9 0.966 

TLI ≥ 0.9 0.984 

NFI ≥ 0.9 0.933 

 

Based on the results in Table 9 the measurement instruments used by the previous literature meet the required 

threshold of measures such as reliability, validity, and correlations, while the data obtained from the theoretical sample fit 

the model positively. Quite a few academics have commented on a few limitations of the fit indices, which are discussed in 

Section 4.7.4.1. 

 

3.3.4.1. Limitations of Fit Indices  

There is extensive disagreement and limitations when it comes to the fit indices which were presented by several 

researchers. Boamah and Tremblay [94] believe that fit indices do not give the extrapolative value of a model and it does 

not provide complete information of the theoretical meaning of the construct. Kyriazos [95] notes that values related to the 

indices only give information on the average or the overall fit of the model, therefore, it leaves room for assumption that 

some parts of the model may not be part of the data.  
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Xu, et al. [96] argue that the values of the fit indices that are suggested to fit adequately do not indicate the 

extrapolative effect of the model and it is mostly deemed as high. Toraman, et al. [97] further explain that the sampling 

distribution which are used for many fit indices are unknown. Based on the above perceptions, the model fit indices used in 

this study were reserved for information determinations only, even though they did not meet the suggested cut-off values 

by small margins.  

 

3.4. Path Analysis Results  

Path analysis is a statistical technique used to examine hypothesized relationships between an independent variable and 

two or more dependent variables [90]. In this study, path analysis was applied to test six hypotheses and determine whether 

they were supported, based on the SEM results presented in Table 10 and Figure 9. Following modifications to the full 

conceptual model, results were obtained and analyzed in detail to provide a comprehensive understanding of the 

relationships between variables. 

 

3.4.1. Hypotheses Testing Results  

The results of the hypotheses tests are reported in Table 10.  

 
Table 10 

Results of structural equation model analysis. 

Structural Paths  Hypothesis Path Coefficient Outcome 

Warehousing → Logistics service quality H1 0.08*** Not Accepted 

Supply chain networks → Logistics service quality H2 0.20*** Accepted 

Logistics service quality → Supply chain effectiveness H3 0.94*** Accepted 

Structural model fits: χ2/df=3.811; GFI=0.936; IFI=0.966; CFI=0.962; NFI=0.724; TLI=0.933; RMSEA=0.071 
Note: significance level <0.001***. 

 

Table 10 shows the structural equation model examined relationships among warehousing, supply chain networks, 

logistics service quality, and supply chain effectiveness. Warehousing showed a weak but statistically significant effect on 

logistics service quality (path coefficient = 0.08), leading to rejection of that hypothesis due to low practical impact. Supply 

chain networks had a moderate, significant positive effect on logistics service quality (0.20), supporting that hypothesis. 

Logistics service quality had a strong, significant impact on supply chain effectiveness (0.94), confirming its key role. 

Model fit indices indicated an acceptable to good fit, with χ²/df = 3.811, GFI = 0.936, IFI = 0.966, CFI = 0.962, TLI = 

0.933, and RMSEA = 0.071. Though NFI was lower at 0.724, the overall fit was adequate. 

In summary, logistics service quality strongly influences supply chain effectiveness, supply chain networks positively 

impact logistics service quality, while warehousing has minimal effect in this model. 

 

4. Conclusion  
The structural model analysis shows that supply chain networks significantly enhance logistics service quality, which 

strongly improves supply chain effectiveness. This underscores the importance of robust networks for delivering high-

quality logistics and driving overall performance. In contrast, warehousing had an insignificant direct effect on logistics 

service quality, suggesting its impact may be indirect or influenced by other factors. The model demonstrated good fit, 

confirming the validity of the tested relationships. Overall, the findings highlight the need to prioritise network strength and 

logistics quality as core strategies for improving supply chain effectiveness and competitiveness, offering practical insights 

for both academia and industry. 

 

5. Practical Implications 
The study highlights reverse logistics, levelling, internal information systems, and supply chain networks as key 

drivers of supply chain effectiveness. Firms should invest in these areas to boost performance, responsiveness, and 

competitiveness. The validated model provides managers with a practical tool to pinpoint and improve logistics elements 

that enhance service quality, customer satisfaction, and efficiency. Its measurement scales offer a reliable, data-driven 

framework for assessing supply chain performance, guiding targeted training for professionals, and informing policy and 

industry standards. 

 

6. Theoretical Implications 
The research empirically validates a five-factor model linking logistics service quality to supply chain effectiveness, 

strengthening existing theories and clarifying the influence of individual logistics components. Through Confirmatory 

Factor Analysis (CFA), it refines constructs such as internal information systems and levelling, offering more precise 

measurement tools. The findings provide a robust foundation for future studies to examine logistics performance across 

sectors and advance theory in supply chain and operations management. 
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