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ABSTRACT

	Aims: This paper proposes a Digital Maturity Index (DMI) to evaluate the current condition of Libyan telecommunications firms, focusing on five essential dimensions: client, strategy, technology, organization, and culture. 
Methodology: A quantitative methodology was employed, utilizing a weighted average that attributed relative weights to each dimension and its sub-dimensions. The sample included 170 telecommunication customers from various cities, 42 employees, and five decision-makers within these companies.
Results: The findings revealed a distinct disparity in maturity levels, with the organization achieving an overall score of 2.88, demonstrating strong performance in the culture and organization aspects, while exhibiting significant deficiencies in the strategy and technology dimensions. 
Conclusion: The results indicate that an average level of digitalization characterizes the digital maturity of the Libyan telecommunications sector, requiring more attention to strategic coherence and vision unification. Additionally, there is a need to improve the adoption of new technologies, prepare employees, and incorporate them into digital transformation initiatives.
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1. INTRODUCTION 
Success in the telecommunications sector is no longer limited to offering basic services like internet and voice calls in a swiftly changing environment. It now primarily relies on organisations' ability to adopt digital technologies and integrate them into all aspects of their operations, enhancing operational efficiency and delivering additional value to customers. Therefore, assessing digital maturity as a vital strategic instrument becomes essential (Arkhipova, 2025). The organisational environment is rapidly altering in the digital age, becoming increasingly complex, unexpected, and uncertain compared to previous eras. Due to rapid fluctuations in demand, technology, competition, and legislation, it is increasingly imperative for organisations to respond and adapt to their environment (Plekhanov et al., 2023). The phrase "digital maturity," although lacking a definitive definition, can be characterized as an organization's ability to utilize digital technology effectively and efficiently to achieve its strategic goals (Rossmann, 2020). Digital maturity measurement is a systematic and comprehensive assessment of a telecommunications company's ability to leverage data, technology, and digital culture to achieve its objectives. Although the latest software and technology are undeniably significant, digital maturity also relies on integrating these tools into a business's strategy, enhancing customer satisfaction, optimizing operations, and cultivating an innovative culture (Aagaard et al., 2021). The emergence and growing importance of new digital technologies, such as social media, cloud computing, big data and analytics, the Internet of Things, and artificial intelligence, have significantly intensified the pressure on businesses to modify their strategies in response to technological advancements in the environment. They are substantially influencing the strategic framework of organisations by modifying the competitive environment, consumer behaviour, and expectations (Sacavém et al., 2025). The Digital Maturity Indicator is typically used as a primary instrument to evaluate an organization's ability to incorporate and leverage digital technologies to achieve business objectives. The DMI provides an in-depth assessment of the organization's digital preparedness, enabling the identification of strengths and weaknesses while facilitating the development of a strategic plan for enhancement across all dimensions. It assesses a company's ability and preparedness to implement digital projects effectively. To optimise operations and sustain competitiveness in an evolving digital landscape, firms must assess their digital maturity to identify strengths and areas for enhancement. By consistently evaluating their Digital Maturity Index, firms can ensure they are well-positioned to leverage digital innovations and foster sustained success (Tubis, 2023). To remain competitive and sustainable in today's technologically advanced and globally networked world, digital maturity has become a crucial criterion for the competitiveness and sustainability of any industry. The concept of digital maturity is particularly relevant for Libya's telecommunications sector, which presents a unique opportunity to drive digital transformation across social and economic domains. Despite Libya's high mobile adoption rates, issues persist due to unreliable infrastructure, limited broadband access, and a fragmented regulatory framework. This setting renders the pursuit of digital maturity not only an operational objective but a strategic requirement.
This research aims to assess the digital maturity within the telecommunications sector in Libya. Libyan telecommunications companies face several challenges, including the need to modernize aging infrastructure, adapt to rapid technological advancements, and meet consumers' growing expectations for more advanced and efficient digital services. Therefore, this study aims to provide a comprehensive and objective assessment of the current level of digital maturity among these companies. By analysing key dimensions of digital maturity, such as customer experience, digital strategy, technology, organization, and culture, this paper seeks to identify strengths and weaknesses and provide valuable insights to help formulate effective improvement plans.
In addition, this research will focus on the following aspects to address the research question: Is the telecommunication sector in Libya prepared for digital transformation?
· Current Situation Assessment: Identify the current level of digital maturity in the Libyan telecommunications sector.
· Identifying gaps: Identifying the differences between the current status and the ideal standards of digital maturity.
· Providing recommendations: Formulating practical and targeted recommendations to improve digital maturity and increase the sector's competitiveness.
However, this research is important to the telecommunication sector in Libya for several reasons, including:
· It contributes to enriching the scientific literature, especially in the area of digital maturity within the telecommunications sector.
· It provides sector stakeholders, including companies and regulators, with a reliable assessment tool and a reference point for strategic decision-making.
· By enhancing digital maturity, telecommunications companies can further contribute to driving economic growth in Libya.

2. BACKGROUND 
This section discusses the concepts related to digital maturity, its levels, assessment methods, and the digital maturity models utilised for evaluating the digital maturity of organisations. It is essential to recognize that digital maturity models have a significant impact on the successful management of digital transformation.
2.1 Digital Maturity 
Digital maturity does not possess a fixed definition; however, it is characterised by the transformation of an organization's operations, skill engagement, and business frameworks through digital technology (Schilirò, 2024). The maturity model provides comprehensive insights into the company's current state and the necessary trajectory for implementing relevant initiatives. Maturity is employed as an assessment factor and articulated in detail. It is also beneficial in advancing the foundational level to a more sophisticated final step (Haryanti et al., 2023). Digital maturity assessment is a process that evaluates an organization's level of digital maturity by examining its capabilities, readiness, and progress in implementing digital technologies to transform business operations and maintain competitiveness in the digital age (Aras & Büyüközkan, 2023). The maturity model framework becomes essential for assessing organisations (Backlund et al., 2014). A distinction exists between readiness and maturity in assessment. Readiness precedes the maturation phase and indicates if the organisation is prepared to initiate development (Ustundag, n.d.). The maturity assessment seeks to document the current situation to illustrate the organization's level of maturity. Organisations require insights derived from maturity models to evaluate their current status against industry best practices. Consequently, the maturity model assists organisations in determining when and why they must act to progress and evaluate the requisite steps to attain a higher level of maturity. Digital maturity extends beyond basic technological interpretation, encompassing the company's operational execution and information management through IT, as well as its achievements in digital transformation initiatives (Felipe et al., 2020). This process encompasses improvements in items, services, procedures, competencies, culture, and capabilities related to mastering the change process. Consequently, digital maturity can be regarded as a comprehensive term. Digital maturity is a dynamic concept, as it is continually evolving in response to the ever-changing digital ecosystem. Consequently, an organisation must evaluate its maturity progressively (Teichert, 2019). 


2.2 Digital Transformation Maturity Model

Organisations across all sectors face the challenge of leveraging technology-driven opportunities while mitigating technology-related risks in the realm of digital maturity. Consequently, inquiries regarding an organization's overall position in relation to its digital transition, specifically its digital maturity, become increasingly relevant (Nikita et al., 2024). The term "digital maturity" refers to a company's current level of digital transformation implementation. These efforts could include changes achieved from an operational perspective, such as modifications to products or processes, as well as skills acquired in mastering the change process (Andres et al., 2025). The maturity model offers direction for organisations in their transformation efforts and delineates the process for executing those transformations. Digital maturity models often have dimensions and criteria that delineate actions or measures signifying progression towards maturity (Haryanti et al., 2023). The maturity model offers direction for organisations in their transformation efforts and delineates the process for executing those transformations. Digital maturity models often have dimensions and criteria that delineate actions or measures signifying progression towards maturity (Aagaard et al., 2021). The element that delineates the main characteristics of an action field is referred to as a dimension (Haryanti et al., 2023). This action is assessed according to maturity levels that encompass both specific and general practices related to various maturity dimensions. Despite the existence of several maturity models, various issues contribute to the ineffectiveness of evaluating a company's transformation capabilities, including limited domain-specific discourse and the substantial expense of maturity assessment, which necessitates third-party involvement. The maturity model requires a holistic approach. Conversely, assessing digital maturity is essential at all times, facilitating organisations in understanding their existing transformation stage while delineating the specific steps required to enhance digital maturity (Lee et al., 2024).

2.3 Digital Maturity Level
Researchers and practitioners utilise many different maturity level models (Haryanti et al., 2023). A Digital Maturity Level describes an organization's current capacity to adapt and succeed in a digital environment, evaluated across several key dimensions, including technology, customer experience, organizational structure, culture, and strategy (Gökalp & Martinez, 2025). Organisations are generally evaluated using a framework that indicates stages of development, from "Initial" to "Advanced". An elevated level of digital maturity signifies enhanced efficiency, adaptability, and potential for innovation and growth through the proficient use of digital tools and strategies. Maturity models are designed to provide a framework for assessing critical corporate activities (Mettler & Ballester, 2021). Generally, diverse methodological frameworks are employed to evaluate digital maturity, each aiming to delineate the critical aspects and elements of transition. The approach from the MIT Centre, created in partnership with Capgemini, emphasises three primary dimensions: digital customer experience, operational efficiencies, and the business model (Röper & Röper, 2023). Deloitte's Digital Maturity Model provides a comprehensive framework comprising five interrelated dimensions: strategy, customers, technology, data, and organisational processes (Ciruskabiri, 2023). These academic models indicate that organisational evaluations extend beyond technology, occurring within a framework that delineates progressive development stages from "Initial " to " Optimized".

3. DIGITAL MATURITY METHODOLOGY FOR THE LIBYAN TELECOMMUNICATIONS SECTOR 
This research aims to assess and analyse the levels of digital maturity in Libyan telecommunications companies. To achieve this goal, a mixed-methods approach was adopted, combining quantitative and qualitative methods. This approach allows for the collection of measurable and generalizable digital data. This research was designed as a case study, focusing on specific telecommunications companies in Libya to analyse their journey toward digital maturity in depth. This approach enables the exploration of both internal and external factors that influence the digital transformation process, as well as an understanding of the dynamics within the telecommunications sector. A quantitative questionnaire was designed for employees and customers at various levels within the targeted companies. Semi-structured interviews were conducted with a carefully selected sample of decision-makers and leaders from the companies, including department managers and team leaders. These interviews aimed to explore the qualitative aspects of digital maturity, understand strategic visions and challenges, cultural drivers, and barriers that the survey may not have covered. The survey consists of closed-ended questions using a Likert scale to measure digital maturity across five key dimensions: digital strategy, customer experience, technology, organizations, and culture. Each question was linked to one of these dimensions, and a numerical value was assigned to each response (from 1 = Agree to 4 = Disagree). Figure 1 illustrates the proposed methodology applied in this research.
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Fig. 1. The Proposed Digital Maturity Methodology
3.1 Data Collection 

This research examines a set of surveys related to digital maturity in Libya, focusing on the role of local telecommunications companies in providing services and keeping pace with modern technologies. The scope of this research is limited to examining the impact of change management on digital transformation in the Libyan telecom sector. The listed Libyan government telecom companies are the following:
•	Hatif Libya Company 
•	Almadar Company
•	Libyana Company
•	Libya Telecom and Technology Company.
The intended responders comprised leaders, decision-makers, and employees within these organisations. The data collection strategy is outlined as follows: The strategy entails interacting with telecom clients through an electronic survey, conducting interviews, and engaging in direct telephone connections. The enquiries from customers encompassed the following:
 • The address of the customer.
 The name of the company that offers services. 
 The internet can be categorised as wired, wireless, or other.
 • Assessing the quality of digital services.
 • Application service.
 • Assess the expenses in relation to the quality of services provided.
Data were gathered from various Libyan cities, including Tripoli, Misurata, and Benghazi, as well as several mountainous regions such as Gharyan, Al-Asaba, Zintan, Derna, Msallata, and Tarhuna. Additionally, data were collected from towns located in arid landscapes, including Sebha, Zwelah, Ubari, Awjila, Ghat, Kufra, and Ubari, in the southernmost region of Libya, as well as other cities such as Sabratha, Sorman, Al-Zawiya, Zuwara, Zliten, Al-Khoms, Janzour, and Al-Aziziyah. In the second phase of data collection, information was obtained from employees of telecommunications companies via direct communication with various departments and decision-makers managing digital transformation projects in the sector. In contrast, the questionnaire for telecom employees focused more on the use of digital projects and technologies. The content of the questions of employees is as follows:
· Initiatives for digital transformation.
· Digital strategy aligned with company strategy.
· What issues impede digital transformation within your organisation? Legacy systems, inadequate funding, cybersecurity and privacy mandates, conflicting business strategies, communication infrastructure, and legal regulations.
· What do you consider to be the most critical aspects for achieving successful digital transformation? Robust leadership in advancing digitalisation, a comprehensive cybersecurity strategy/program, and adequate budget. Effective collaboration between IT and business divisions. Establishing a perpetual culture of transformation.
· What is your most significant deficiency in digitalisation? Insufficient hardware, inadequate software, and limited data availability. 
· The degree of automation in processes at your site/company is significant.
· Do you believe the existing telecommunications infrastructure is sufficient to facilitate digital transformation in Libya?
This section comprises enquiries gathered from interviews with directors in telecommunications companies, as they are responsible for the decisions of digital development in Libya. The main point of the enquiries is as follows:
· The strategy for the next three to five years concerning the growth of digital development.
· The efficiency of existing infrastructure.
· Employee competence and readiness to implement digital transformation projects.
· Which contemporary technology, including artificial intelligence, cloud computing, virtual reality, augmented reality, and the Internet of Things, do you expect will exert the most beneficial effects on your business? Does your organisation allocate resources to these technologies?
· The flexibility and capacity of Libyan laws to support digital transformation..
3.2 Data Cleaning

Data quality is often characterised by attributes such as integrity, completeness, validity, and consistency. Evaluating the integrity of web-based survey data and executing a data cleaning procedure before analysis are essential tasks frequently neglected by researchers. To obtain coherent and valid responses from telecom consumers, the same question was presented in multiple formats to detect any inconsistencies in the individual's answers. All extraneous and irrational responses were subsequently rectified. This strategy aimed to assess the customer's understanding and awareness of technology usage. We examined the open-ended responses to identify any unclear or illogical patterns, as well as any repeating answers. The data cleaning process entails identifying and rectifying missing values, removing duplicate entries, standardising formats, detecting outliers, and verifying the quality of responses (Hassenstein & Vanella, 2022).
3.3 Data Description

Data obtained via Google Forms surveys and interviews offered significant insights that immediately aided in evaluating the organization's digital maturity. As mentioned earlier, separate questionnaires are available for customers and workers of telecommunications companies, as well as interviews with decision-makers at these companies. The sample comprised customers from 24 cities located in the eastern, western, and southern regions of Libya. Their replies were almost indistinguishable in terms of quality and expense. The majority of telecom customers perceive that their daily usage predominantly centres on entertainment, with a minimal fraction allocated to academic pursuits. Feedback regarding speed was assessed as average to good. Survey respondents reported that they do not utilize technological methods for governmental operations and that paper-based systems continue to be the dominant method. Moreover, although electronic resources are occasionally accessible, they often experience interruptions or require a substantial amount of time to execute operations. Responses indicate that some customers lack the requisite expertise to utilize digital services effectively and often seek assistance in doing so. Numerous individuals reported recurrent internet disruptions during standard phone calls, underscoring deficiencies in the telecommunications infrastructure.
The second section of the study concentrated on questions directed to employees of telecommunications companies. The survey examined employees' preparedness to execute digital transformation efforts. It also examined the principal barriers that may impede service enhancement, along with technologies that are presently inaccessible but could propel digital projects forward. Upon examining the responses, it became apparent that a conclusive implementation strategy is lacking and that the digital infrastructure is insufficient, despite continuous development efforts. The comments indicate a distinct enthusiasm for developing digital projects; however, the absence of a clear vision and strategic plan represents a considerable barrier to implementing digital transformation. 
The last section of the survey includes direct interviews with several officials from telecommunications firms, including Hatif Libya, Al-Madar, Libyana, and Libya Telecom and Technology. All leaders emphasized the need to advance the telecommunications sector. A top management official announced that they are currently upgrading the telecommunications infrastructure through the Fibre to the Home (FTTH) initiative. He highlighted the financial challenges facing this project, noting that its practical implementation would have a positive impact on the progress of the telecom sector. In a different context, another official underscored the importance of fostering a suitable environment, which entails enforcing Libyan laws to prosecute cyber crimes, imposing penalties on those hindering digital project progress, augmenting cybersecurity measures, and legislating to streamline daily digital transactions. In response to inquiries about methods for the digital transformation initiative, another official indicated that the strategy requires joint efforts among Libyan telecom providers. He underscored the necessity of augmenting digital awareness among administrative and technical staff via specialised training initiatives. In conclusion, digital transformation necessitates ongoing commitment from all stakeholders and the development of strategic plans to advance in alignment with the global telecom sector.

3.4 The Composite Index for Mixed-method Qualitative Survey (CIMAS)

In this phase, a specific dynamic model is used to analyse the data gathered for the study. The primary reason for using this method is to gain a comprehensive view that enables companies to determine how to enhance their services through digital transformation, focusing on the most critical aspects. This picture represents the numerical value of each question and its corresponding weight within a thematic axis. There are three main steps of computation in the process:

1. Indicator Value Computation per Question 
The standardized Equation (1) was utilized for two primary categories of survey items: agreement-based questions employing ordinal response scales (e.g., "Disagree" to "Strongly Agree") and single-choice questions aimed at capturing participants' preferences or perceptions. Each option in these questions received a numeric value indicating its rank or intensity. The final indicator value for each question was computed using a formula that aggregates the weighted frequencies of participant selections. This process enabled the measurement of the significance of individual items based on participant engagement.

                      (1)

Where: 
·  Final indicator value for question i.
· Number of respondents choosing option k.
·  : Total number of response options.
·  : Total number of respondents for the question.
To improve the operational efficiency of the survey instrument, a series of binary (Yes/No) questions was included. These items expedited data collection and diminished cognitive effort for participants. Equation (2) was used to determine the proportion of affirmative responses for each question, serving as a diagnostic measure of the existence or endorsement of a specific characteristic. The Equation is delineated as:

                                             (2)

Where (y) signifies the quantity of respondents who answered "Yes" to item (i), and (T) is the total number of participants. This computational method guarantees consistent interpretation of binary measures across theme dimensions, facilitating their incorporation into weighted assessment models for digital transformation readiness.


2. Relative Weight Extraction within the Axis.
To achieve accuracy and consistency in measuring digital maturity, a quantitative methodology was adopted consisting of two basic steps: first, determining the relative weights for each axis, and second, calculating the overall score for each dimension.
· Determining the Relative Weights of the Axis
The relative weight for each axis was calculated based on the statistical value of its questions. This approach ensures that axes containing questions of greater importance or a greater number of questions contribute a greater proportion to the final score for the dimension. The following steps were followed:
· Calculating the sum of the question values ​​for each axis: The values ​​of all questions belonging to a single axis were summed.
· Calculating the total question values ​​for a dimension: The values ​​of all questions within a single dimension were summed (i.e., the sum of the question values ​​for all axes).
· Determining the relative weight for each axis: The sum of the question values ​​for the axis was divided by the total question values ​​for the entire dimension.

                                                            (3)

Note: The sum of the relative weights for all axes within a single dimension must equal 1.0 (or 100%).
· Calculating the Total Score for the Dimension.
After determining the weights, the total score for each dimension was calculated using the weighted average formula. This step was implemented in two stages:
Step A: Normalization of Scores: To ensure that scores from different scales could be combined, all scores obtained from the questionnaire were converted to a standardized scale ranging from 0 to 1.

              (4)

Step B: Calculating the weighted average of questions:
The arithmetic average of the scores for the questions within each axis is calculated. 

                                                                                                                                  (5)
= average of axis score.
 Total question scores.
n = number of questions in the axis.
After calculating the average for each axis, the relative weights were applied to calculate the final dimension score using the weighted average formula.
                                                                         (6)
Where:   
: The overall score of the dimension.
 The average score of the axis after normalization.
 The relative weight of the axis. 
Step C: Converting the Final Score to a Maturity Scale:
To convert the calculated score to a numerical maturity scale from 1 to 5, the following conversion equation (7) was applied:
Final Score (1-5) = Calculated Score (0-1) × (Scale Maximum - Scale Minimum) + Scale Minimum

                                     (7)

3. A Weighted Aggregation Model for Assessing Digital Maturity:
The final scores for each maturity dimension are aggregated into a single score representing the organization's overall standing through a weighted average formula. This strategy ensures that the contribution of each dimension to the final score is proportional to its established relative significance.
The final aggregation was modelled using a weighted maturity equation (8) defined as:

                                                                        (8)
Where:    
 : Total composite score for the digital maturity model
 : The final score for the Dimensions Response value for item i.
 : Relative weight of item j within its dimension.

3.5 Digital Maturity Scale
Digital maturity models generally begin at a fundamental level, characterized by a low digital presence, and progress to the highest level, when digital technology is comprehensively integrated into all facets of the organization. The assessment tool is designed to measure digital maturity levels on a five-point scale, with each level representing a specific state of maturity, ranging from Level 1 (Initial /Ad Hoc) to Level 5 (Optimized) (Tubis, 2023). This methodology enables a precise and quantitative assessment of an organization's current position in relation to its ideal maturity stages. Table 1 presents the five levels of development.

Table 1. The Five Levels of Digital Maturity

	Level
	Meaning

	1
Initial /Ad Hoc
	A lack of a unified digital strategy characterizes this initial stage. Digital efforts often operate in isolation, are reactive in nature, and are driven by specific departments or individual personnel. Investment in technology is scant, and data is neither routinely gathered nor utilised for decision-making. The processes are manual, and the organisation is not utilising digital tools to enhance efficiency or customer experience (Tubis, 2023).

	2
Emerged:
	At this stage, organisations acknowledge the significance of digital technologies and begin implementing them in targeted domains. A few digital efforts, such as a rudimentary website or social media presence, may be in progress; however, they remain predominantly isolated. Data collection is inconsistent, and there is no cohesive methodology for its utilisation. The emphasis frequently lies on digitising current manual processes instead of altering them (Verhoef et al., 2021).

	3
Defined
	This level represents a notable transition, as the organisation begins to formulate a coherent and coordinated digital strategy. Technology is now regarded as a fundamental component in achieving business objectives. Efforts are being made to integrate digital tools across departments and to collect and analyse data systematically. Decision-making increasingly relies on data, with an enhanced emphasis on optimising customer experience and operational efficiency via technology (Gökalp & Martinez, 2025).

	4
Integrated 
	Organisations at this level possess a strong digital infrastructure and a clearly articulated strategy. Digital tools and data are thoroughly integrated into business operations and decision-making processes. The organisation continuously monitors its digital performance and utilises analytics to optimise processes, personalise customer interactions, and identify new business opportunities. Innovation is a central focus, characterised by a culture of experimentation and ongoing enhancement (Flechsig et al., 2022).

	5
Optimized 
	This level represents the most significant stage of digital maturity, where the company has fully transitioned to a digital environment. Digital technology underpins corporate model, culture, and strategy. The company is optimizing its processes and utilizing AI, machine learning, and IoT to develop new products, services, and business models. Agility, data, and disruptive innovation characterise these companies. They often lead their industry and define digital excellence (Flechsig et al., 2022).




3.6 Five-Dimensional Digital Maturity Framework
This framework provides a comprehensive model for assessing an organization's digital maturity. The model comprises five principal dimensions: customer, strategy, technology, organisation, and culture. Each dimension indicates a collection of sub-indicators used to assess particular facets of an organization's competencies. This model aims to provide a clear and structured view of an organization's present status in its digital transformation process. Figure 1 illustrates the five dimensions that constitute the model. Figure 2 shows the framework of digital maturity.
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Fig. 2. The fundamental framework and five aspects of telecoms service providers' digital maturity model.

3.6.1 Customer

New Technologies enhance the customer experience by facilitating consumer engagement through the use of an intuitive user interface. Enhanced service reliability fosters client trust (Ahmed & Hussain, 2023). A customer-centric strategy for digital maturity encompasses more than just technology; it also encompasses a comprehensive approach to business operations. Organisations require collaborations to establish a digital ecosystem, including the digitisation of customer service delivery and communication (Bandara et al., 2019). The mobile internet facilitates direct access to customers, enabling transparency and a novel service model. Through customer business models, customer satisfaction and engagement can be assessed in a sustainable and scalable manner. In the era of technology, where data privacy and security are paramount, trust forms the foundation of enduring consumer connections and loyalty (Ashiq, 2025). Customer dimensions can be extracted from attributes like (1) Customer Engagement, (2) Customer Satisfaction, and (3) Customer Trust.

3.6.2  Strategy

A strategy can be characterized as an input from DX that influences the change of organizations and enterprises, and the incorporation of digital activities into the fundamental business plan to enhance competitive advantage (Vărzaru & Bocean, 2024). DX's strategy establishes a robust vision and roadmap, motivating the utilisation of existing technology to foster a future grounded in shared values (Sacavém et al., 2025). The approach must consider future developments. The DX strategy must consider legal and tax rules, financial matters, sustainability guidelines, and governmental regulations (Peng et al., 2023). A clear strategy entails the existence of a digital transformation plan that is integrated into the organization's development strategy, along with a comprehensive list of explicit behaviors required to attain a superior level of digital maturity. The digital transformation strategy should not disrupt the existing organisational strategy but rather integrate and enhance it, introducing essential changes, technologies, and resources to advance and improve the organization's performance metrics (Rubio et al., 2025). Consequently, the content derivatives of the strategic dimension encompass: (1) Vision, (2) Strategy Development, and (3) Finance and Investment.

3.6.3 Technology

Technology is a crucial motivator for digital transformation. The shortage of technology renders the digitisation process difficult (Westergren et al., 2024). Digital maturity necessitates a corresponding level of digital competence among employees during the digital transformation process (Jie et al., 2025). To increase the likelihood of a successful digital transformation project, its technological needs must be specified. Infrastructure, business processes, development, and integration are among the technological necessities for digital transformation projects (Pelser & Gaffley, 2021). Technology utilisation, including application development, must adhere to the principles of agile software development and IT security management. These processes are crucial to the organization's digital transformation path. Data processing and security systems are vital components of technology (Jiao et al., 2025). The infrastructure of digital transformation features advanced IT technologies, emphasizing the utilization of computers and computer networks (both wired and wireless), as well as the nature and type of internet connectivity, including fixed and cellular broadband, or other permanent connections (Moghaddam, 2024). Sustaining IT infrastructure improvement is the cornerstone of ensuring high-level digital maturity. Technology dimensions consist of (1) IT Infrastructure, (2) Integration and Automation, and (3) Security Management.

3.6.4 Organization

The Enterprise Resilience Framework (ERF) refers to a company's ability to quickly and efficiently adapt to internal and external changes, such as market fluctuations, customer demands, or emerging technologies, to maintain a competitive advantage. This procedure encompasses adaptable strategies, frameworks, and processes, along with a culture of continuous development and experimentation, enabling organizations to capitalize on opportunities and bolster their resilience in the face of challenges (Dindarian, 2023). An organization must have a sustainable learning management (SLM) approach coupled with digital maturity, which entails establishing a learning ecosystem that fosters continuous digital transformation and adheres to ethical and environmentally responsible practices throughout the organization's digital journey. Essential elements encompass the augmentation of digital literacy and competencies, the establishment of a targeted strategic vision for sustainable digital initiatives, the promotion of a nimble and adaptive corporate culture, and the application of digital tools to enhance collaboration and data-informed decision-making (Marçal & Pinto, 2024). In certain instances, laws and regulations may obstruct the implementation of modern technologies. Engagement with legislative entities is crucial for modifying legislation in alignment with technological progress, particularly in domains such as data protection, e-commerce, and cybersecurity (Mori, 2024). The organisational and structural components encompass (1) Organization Agility, (2) Sustainable Learning Management, and (3) Law Restrictions.


3.6.5 Culture

Organisations will struggle to attain the necessary agility if they implement digital technology without also considering their corporate culture. An organisational culture that fosters support is essential for effective digital transformation, as it significantly influences an organization's capacity to adapt and innovate. Collaboration serves as the foundation, facilitating employee engagement and active involvement in strategic changes. Additionally, the actions that employees perform must be entirely knowledge-based and collaborative (Deep, 2023), which facilitates the open exchange of ideas and ensures a coordinated approach to achieving digital objectives. Secondly, fostering a culture of practical data usage is essential, as it demonstrates the organization's capability to regard data as a strategic asset, which necessitates a dedication to ongoing education to develop the knowledge and expertise essential for making informed, data-driven decisions. Ultimately, Change Readiness signifies the organization's ability to adjust to various types of change (Cao et al., 2025). The process requires a well-prepared workforce that possesses a strong understanding of technological advancements, along with a practical change management framework. The combination of these three elements establishes a culture that is adaptable, knowledgeable, and robust within a digital landscape. The dimension of culture can be explained through (1) collaboration, (2) Data Usage, and (3) Change Readiness.

4. RESULTS AND DISCUSSION
This section summarizes the key findings derived from applying the Digital Maturity Methodology (DMM) proposed in this research across the Libyan Telecommunications Sector (LTS), encompassing major operators and regulatory bodies. The maturity of the sector was assessed across the five defined dimensions: Customer Experience, Strategy & Leadership, Technology & Data, Operations & Process Automation, and Culture & Skills. The DMM utilizes a 5-stage scale, ranging from Initial (1.0) to Optimizing (5.0). Figure 3 illustrates the results obtained in this research.
The findings indicate that the organisation possesses a digital maturity level of 2.88, corresponding to an overall Digital Maturity Index (DMI) score of 5 on a scale ranging from 1 to 5. This result suggests that the organisation has initiated its digital transformation journey; however, a notable discrepancy exists among its various dimensions. The dimension of culture received the highest score at 3.54, representing the organization's peak achievement. This result suggests that employees are prepared for change and that an internal culture exists that fosters innovation and collaboration, thereby aiding the transformation process. The Organisation score of 3.27 indicates that the organisational structure and internal processes are sufficiently flexible and suitable to facilitate digital transformation efforts. The customer score of 2.54 is relatively low, suggesting that the organisation may not be effectively utilising its digital tools to enhance customer engagement, or that substantial improvements are needed in the digital customer experience. The strategy score of 2.33 is the lowest, indicating a deficiency in formulating a clear vision for digital transformation and in providing the necessary resources and administrative support for its implementation. The technology score of 2.49 suggests that the organization's technology infrastructure may be outdated or inadequately integrated, thereby constraining its capacity to facilitate the transformation.
The results indicate that the organisation possesses considerable internal strengths in both cultural and organisational aspects, serving as a crucial basis for future development. The inadequate scores in the strategic, technical, and consumer aspects signify a difficulty that requires resolution. It is advised that the organisation capitalise on its favourable culture and adaptable environment to facilitate the modernisation of its technological architecture and the formulation of a more defined digital strategy, ultimately enhancing the customer experience.



Fig. 3. The results of the Maturity Level for the Libyan Telecommunications Sector 

5. CONCLUSION 

This research developed and applied a structured methodology for assessing the digital maturity of the Libyan telecommunications sector. The methodology, which progresses through the stages of data collection, data cleaning, data description, and the use of the Composite Index for Mixed-method Qualitative Survey (CIMAS), has provided a systematic means to evaluate the sector's level of digital transformation. By integrating these stages into the Digital Maturity Scale and aligning them with the Five-Dimensional Digital Maturity Framework, the study has captured both the quantitative indicators and qualitative insights necessary for a holistic evaluation.
The findings demonstrate that digital maturity is not a static measure but a dynamic process influenced by technological, organizational, human, and regulatory factors. The use of CIMAS has proven particularly effective in combining diverse data sources and perspectives, ensuring that the assessment reflects the realities of both internal capabilities and external challenges. 
Overall, this research contributes both a conceptual and practical tool for policymakers and decision-makers to benchmark current capabilities, prioritize investment areas, and design strategies for sustainable digital transformation. Importantly, the methodology is adaptable and can be applied to other sectors in Libya and comparable contexts, thereby serving as a foundation for broader national and regional digital development initiatives.
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