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Abstract 

This research investigates the impact of Big Data Analytics (BDA) and Customer Relationship Management 

(CRM) capabilities on Firm Performance (FP) within the context of Algerian Post, a major public service 

institution in Algeria. As the digital economy expands, public sector organizations face increasing pressure 

to leverage data-driven insights and enhance citizen engagement. Utilizing a quantitative approach, this 

study employs Partial Least Squares Structural Equation Modeling (PLS-SEM) with SmartPLS 4 software to 

analyze survey data. The measurement model demonstrated high reliability and validity, confirming the 

robustness of the research instrument. Structural model analysis revealed that both BDA and CRM 

capabilities have a statistically significant positive effect on FP. Notably, Big Data Analytics exhibited a 

strong effect (f^2 = 0.412), significantly outperforming the small-to-medium effect of CRM capabilities (f^2 

= 0.097). The findings suggest that while CRM is essential for citizen satisfaction, the strategic integration 

of BDA is the primary driver of operational efficiency and overall performance in the current digital 

transformation phase of Algerian Post. The study contributes to the literature by providing empirical 

evidence from a public service context in an emerging market, highlighting the necessity of data-driven 

decision-making. 
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1. Introduction 

The rapid advancement of digital technologies has fundamentally transformed the operational landscape 

for organizations worldwide. In the public sector, institutions are increasingly expected to mirror the 

efficiency and responsiveness of the private sector [1]. Algerian Post, as the primary provider of postal and 

financial services in Algeria, stands at a critical juncture of this digital transformation. With a vast 

geographical reach and a massive daily volume of transactions, the institution generates an unprecedented 

amount of data, ranging from financial records to digital service interactions [2]. 

The ability to harness this "Big Data" through advanced analytics is no longer a luxury but a strategic 

necessity. Big Data Analytics (BDA) refers to the holistic process of collecting, organizing, and analyzing 

large sets of data to discover patterns and other useful information [3]. Simultaneously, the institution must 

manage its relationship with millions of citizens. Customer Relationship Management (CRM) capabilities— 

the organizational ability to identify, attract, and retain customers through coordinated communication 

and service delivery—are vital for maintaining public trust and satisfaction [4]. 

Despite the recognized potential of BDA and CRM, there is a paucity of empirical research examining their 

combined impact on performance within the Algerian public service context. Most existing studies focus on 

private sector firms in developed economies, leaving a significant gap in understanding how these 

capabilities function in state-owned enterprises in emerging markets [5]. 

1.1. Problem Statement 

Algerian Post faces the challenge of modernizing its services while managing high volumes of traditional 

postal and financial traffic. While the institution has invested in digital infrastructure, the extent to which 

these investments translate into improved organizational performance remains unclear. Specifically, the 

relative contribution of data-driven insights (BDA) versus relationship-focused strategies (CRM) is not 

well-understood. This study addresses this gap by asking: 

What is the impact and relative importance of Big Data Analytics and CRM capabilities on the Firm 

Performance of Algerian Post? 

1.2. Research Objectives 

The primary objectives of this study are to: 

• Empirically test the relationship between Big Data Analytics and Firm Performance at Algerian Post. 

• Empirically test the relationship between CRM capabilities and Firm Performance at Algerian Post. 

• Quantify the relative effect size of BDA and CRM on performance using PLS-SEM. 

• Provide evidence-based recommendations for the digital strategy of Algerian Post. 

1.3. Significance of the Study 

Theoretical Significance: This research extends the application of the Resource-Based View (RBV) and 

Dynamic Capabilities Theory to the public service sector in an emerging market, validating the 

performance-enhancing roles of BDA and CRM in a non-competitive, service-oriented environment. 

Practical Significance: For the management of Algerian Post, the findings clarify where strategic 

investments should be prioritized to achieve the greatest gains in operational efficiency and citizen 

satisfaction. 

2. Literature Review 

2.1. Big Data Analytics (BDA) and Performance 

Big Data Analytics is characterized by the "5 Vs": Volume, Velocity, Variety, Veracity, and Value [6]. In the 

context of public services, BDA enables organizations to move from reactive to proactive management. 

Studies have shown that BDA capabilities—comprising infrastructure, personnel expertise, and a data- 
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driven culture—directly enhance organizational performance by improving decision-making accuracy and 

operational speed [7]. 

 

 
In the postal sector, BDA can optimize logistics, predict peak demand periods, and detect fraudulent 

financial transactions in real-time [8]. Recent research by Vesterinen (2025) emphasizes that the proficient 

use of big data enables organizations to respond swiftly to market opportunities and threats, leading to 

positive performance outcomes [9]. For Algerian Post, BDA represents a dynamic capability that allows the 

institution to reconfigure its resources to meet the evolving needs of the Algerian populace. 

2.2. CRM Capabilities and Performance 

CRM capabilities are defined as the firm's ability to leverage its resources to manage customer relationships 

effectively [10]. These capabilities include the processes of customer identification, knowledge generation, 

and relationship building. In the public sector, "customers" are citizens, and CRM focuses on enhancing the 

quality of public service delivery and citizen engagement [11]. 

Empirical evidence suggests that CRM technology alone does not guarantee performance; rather, it is the 

capability to use that technology to improve service quality and address complaints that drives success 

[12]. In the telecommunications and postal sectors of emerging markets, CRM has been found to have a 

significant positive influence on market performance, although its impact can be moderated by the level of 

technological integration [13]. 

2.3. The Interplay between BDA and CRM 

The literature increasingly suggests a synergistic relationship between BDA and CRM. BDA provides the 

deep insights into customer behavior that make CRM strategies more effective [14]. Conversely, CRM 

systems serve as a primary source of high-quality data for BDA processes. However, in many developing 

organizations, these two functions often operate in silos. This study examines them as distinct but 

complementary drivers of performance. 

2.4. Firm Performance in the Public Sector 

Measuring performance in the public sector requires a broader perspective than traditional financial 

metrics. This study adopts a multi-dimensional view of Firm Performance (FP), focusing on operational 

efficiency, service quality, and citizen satisfaction [15]. Given the difficulty of accessing proprietary 

financial data in state-owned enterprises, perceived performance measures—validated by senior staff and 

managers—are used as a reliable proxy for organizational success [16]. 

3. Theoretical Framework 

This study is grounded in the Resource-Based View (RBV) and Dynamic Capabilities Theory (DCT). 

3.1. Resource-Based View (RBV) 

RBV posits that firms achieve superior performance by possessing resources that are Valuable, Rare, 

Inimitable, and Non-substitutable (VRIN) [17]. In this study, Big Data is viewed as a valuable resource, while 

CRM Capabilities represent a complex organizational resource that is difficult for competitors to replicate. 

For Algerian Post, these resources provide the foundation for improved public service delivery. 

3.2. Dynamic Capabilities Theory (DCT) 

DCT extends RBV by focusing on the firm's ability to "integrate, build, and reconfigure internal and external 

competences to address rapidly changing environments" [18]. In the context of digital transformation, BDA 

and CRM are not just static resources but dynamic capabilities. BDA allows the institution to sense changes 

in citizen needs and operational bottlenecks, while CRM capabilities allow it to seize opportunities to 

improve service and reconfigure its relationship management processes. 
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3.3. Hypotheses Development 

Based on the theoretical framework and literature review, the following hypotheses are proposed: 
 

 
• H1: Big Data Analytics has a statistically significant and positive impact on the performance of Algerian 

Post. 

• H2: CRM capabilities have a statistically significant and positive impact on the performance of Algerian 

Post. 

4. Methodology 

4.1. Research Design 

This study adopts a quantitative, descriptive-analytical research design. A cross-sectional survey was 

conducted to gather data from employees and managers at Algerian Post. The relationships between the 

latent variables were analyzed using Structural Equation Modeling (SEM), specifically the Partial Least 

Squares (PLS) approach. 

4.2. Context: Algerian Post 

Algerian Post (Algérie Poste) is the state-owned enterprise responsible for postal services and the largest 

financial network in Algeria. It serves over 20 million postal current account (CCP) holders and operates 

thousands of post offices. This context is ideal for studying BDA and CRM due to the massive scale of data 

and the critical nature of citizen-customer relationships. 

4.3. Sampling and Data Collection 

The target population included managers, IT specialists, and customer service supervisors at Algerian Post. 

A convenience sampling technique was used. The survey instrument was a structured questionnaire using 

a 5-point Likert scale (1 = Strongly Disagree to 5 = Strongly Agree). 

4.4. Measurement Scales 

• Big Data Analytics (BDA): Measured using 4 items (BDA1-BDA4) focusing on data processing speed, 

variety of data sources, and analytical depth. 

• CRM Capabilities (CC): Measured using 4 items (CC1-CC4) focusing on complaint handling, customer 

communication, and relationship building. 

• Firm Performance (FP): Measured using 5 items (FP1-FP5) focusing on operational efficiency, service 

quality, and perceived citizen satisfaction. 

4.5. Data Analysis: PLS-SEM 

Data analysis was performed using SmartPLS 4. PLS-SEM was chosen for its flexibility with non-normal 

data and its strength in predictive modeling [19]. The analysis followed a two-stage process: assessment of 

the measurement model and assessment of the structural model. 

4.6. Measurement Model Assessment 

The measurement model was evaluated for internal consistency, convergent validity, and discriminant 

validity. 

Table 1: Internal Consistency Reliability and Convergent Validity 
 

Variable Item Loading Alpha CR AVE 

Big Data Analytics BDA1 0.828 0.823 0.883 0.653 

 BDA2 0.848    
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 BDA3 0.774  

 BDA4 0.779    

CRM Capabilities CC1 0.704 0.742 0.834 0.560 

 CC2 0.642    

 CC3 0.823    

 CC4 0.809    

Firm Performance FP1 0.795 0.804 0.865 0.562 

 FP2 0.667    

 FP3 0.797    

 FP4 0.756    

 FP5 0.726    

Source: Study Data (SmartPLS 4)      

 

 
The results confirm high reliability and validity: all CR and Alpha values exceed 0.70, and all AVE values are 

above 0.50. Item loadings are generally strong (>0.70), with minor exceptions (CC2, FP2) that remain 

acceptable in behavioral research [20]. 

Discriminant Validity (HTMT): 

Table 2: HTMT Matrix 
 

Variable Big Data Analytics CRM Capabilities Firm Performance 

Big Data Analytics  

CRM Capabilities 0.293 

Firm Performance 0.751 0.465  

Source: Study Data (SmartPLS 4) 
 

 
All HTMT values are below the 0.85 threshold, confirming that the constructs are conceptually distinct [21]. 

5. Results and Analysis 

5.1. Structural Model Assessment 

The structural model was assessed for explanatory power (R^2), predictive relevance (Q^2), and 

multicollinearity (VIF). 

Figure 1: Structural Model with PLS-SEM Results (Path Coefficients and Loadings) 
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Source: Prepared by the researcher using SmartPLS 4. 
 

 
The model visually represents the relationships tested, where the numbers on the paths are the path 

coefficients (beta), the numbers on the latent variables (circles) are the R^2 values for the endogenous 

variable (Firm Performance) and the AVE values for the exogenous variables (BDA and CRM Capabilities), 

and the numbers on the measurement arrows are the item loadings. 

Table 3: R^2 and Q^2 Values 
 

Dependent Variable R^2 Interpretation Q^2 Interpretation 

Firm Performance 0.562 Moderate–High 0.348 Strong 

Source: Study Data (SmartPLS 4) 
 

 
The R^2 value of 0.562 indicates that BDA and CRM capabilities explain 56.2% of the variance in Firm 

Performance. The Q^2 value of 0.348 confirms strong predictive relevance [22]. 

Table 4: Multicollinearity (VIF) 
 

Relationship VIF 

Big Data Analytics \rightarrow Firm Performance 1.068 

CRM Capabilities \rightarrow Firm Performance 1.068 

Source: Study Data (SmartPLS 4) 

VIF values are well below the threshold of 3, indicating no multicollinearity issues. 

5.2. Effect Size (f^2) 

Table 5: Effect Size (f^2) 
 

Relationship f^2 Interpretation 

Big Data Analytics \rightarrow Firm Performance 0.412 Strong effect 

CRM Capabilities \rightarrow Firm Performance 0.097 Small to medium effect 

Source: Study Data (SmartPLS 4) 

Big Data Analytics has a strong effect on performance, while CRM capabilities play a supporting role with a 

small-to-medium effect. 
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5.3. Hypothesis Testing 

Table 6: Path Coefficients and Significance 
 

Relationship Beta T-Value P-Value Significance 

BDA \rightarrow FP 0.557 8.275 0.000 Significant 

CRM \rightarrow FP 0.242 3.045 0.002 Significant 

Source: Study Data (SmartPLS 4) 
 

 
H1 Support: The path coefficient for BDA \rightarrow FP is \beta = 0.557 (P = 0.000). H1 is supported. 

BDA has a strong positive impact on performance. H2 Support: The path coefficient for CRM \rightarrow 

FP is \beta = 0.242 (P = 0.002). H2 is supported. CRM capabilities have a significant positive impact on 

performance. 

6. Discussion 

The empirical results provide strong support for the study's hypotheses, confirming that both Big Data 

Analytics (BDA) and CRM capabilities are vital drivers of performance at Algerian Post. However, the 

disparity in their effect sizes offers profound insights into the current state of digital transformation within 

the institution. 

6.1. The Dominance of Big Data Analytics 

The finding that BDA has a strong effect (f^2 = 0.412) and a high path coefficient (\beta = 0.557) 

underscores its role as a primary strategic capability. For an institution like Algerian Post, which processes 

millions of transactions daily, the ability to analyze this data is the key to unlocking operational efficiency. 

BDA allows the institution to optimize its logistics network, reduce waiting times in post offices, and 

improve the accuracy of financial forecasting. This aligns with the Dynamic Capabilities Theory, where BDA 

serves as the "sensing" mechanism that allows the institution to identify and eliminate inefficiencies in real- 

time [18]. 

6.2. The Supporting Role of CRM Capabilities 

While CRM capabilities were found to have a significant positive impact (\beta = 0.242), the effect size was 

notably smaller (f^2 = 0.097). This suggests that while relationship management is important for citizen 

satisfaction, its current implementation at Algerian Post is in a developmental stage. The institution has 

established basic CRM functions—such as complaint handling and communication—but these have not yet 

reached the level of strategic maturity seen in BDA. This result highlights a critical area for improvement: 

the integration of CRM with data-driven insights to create a more personalized and responsive public 

service experience. 

6.3. Theoretical and Practical Implications 

Theoretical Implications: This study validates the RBV and DCT in a public service context, showing that 

data-driven capabilities (BDA) can be even more influential than relationship-based capabilities (CRM) in 

driving performance in large-scale service organizations. 

Practical Implications: Algerian Post should continue to invest heavily in BDA infrastructure and 

personnel. However, to maximize the return on these investments, the institution must also modernize its 

CRM systems. The "small-to-medium" effect of CRM suggests that there is significant untapped potential in 

using data to improve citizen engagement. 
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7. Limitations and Future Research 

7.1. Limitations 

• Cross-Sectional Data: The study captures a snapshot in time, which limits the ability to observe the long- 

term evolution of these capabilities. 

• Perceived Performance: The reliance on perceived metrics, while common in such studies, may be subject 

to subjective bias. 

• Scope: The model focuses on only two independent variables. Other factors like organizational culture or 

digital literacy were not included. 

7.2. Future Research 

• Mediating  Variables:  Future  research  should  investigate  whether  Digital  Transformation  or 

Organizational Agility mediates the relationship between BDA/CRM and performance. 

• Comparative Analysis: A comparative study between Algerian Post and other regional postal operators 

(e.g., in Morocco or Tunisia) would provide valuable benchmarking data. 

• Citizen Perspective: Future studies could incorporate data from citizens (the "customers") to triangulate 

the perceived performance results from the employees' perspective. 

8. Conclusion 

This study has empirically demonstrated that Big Data Analytics and CRM capabilities are critical 

determinants of Firm Performance at Algerian Post. The results of the PLS-SEM analysis show that these 

two factors collectively explain 56.2% of the variance in organizational performance, with BDA emerging 

as the most powerful driver. 

The findings highlight that for large-scale public service institutions, the transition to data-driven 

management is the most effective path to improving operational efficiency and service quality. While CRM 

capabilities are essential for maintaining citizen trust, their impact is currently secondary to the gains 

provided by advanced analytics. 

For Algerian Post, the path forward is clear: the institution must adopt an integrated digital strategy that 

leverages the strong predictive power of BDA to enhance its CRM efforts. By doing so, Algerian Post can 

ensure that it not only operates efficiently but also remains responsive to the needs and expectations of the 

Algerian citizens it serves. This research provides a robust foundation for future studies on the digital 

transformation of public services in emerging economies. 
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