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[bookmark: _Toc231602050]Abstract
The digital transformation has become a strategic necessity issue of concern among multinational corporations (MNCs) that are aiming to be more efficient in their operations and competitive in the dynamism of the global market. The following dissertation attempts to evaluate how digital transformation technologies, such as cloud computing, artificial intelligence (AI) and machine learning, as well as the Internet of Things (IoT), can enhance operational efficiency through MNCs, especially in supply chain management, customer service and resource utilisation. The paper also looks at the difficulties faced by MNCs in the implementation of digital transformation and looks at how the moderating variable of the supportive leadership and organisational readiness can overcome such hurdles. This study is based on the Technology-Organisation-Environment (TOE) approach, Resource-Based View (RBV) and Dynamic Capabilities Theory resulting in the use of qualitative secondary data analysis method. The research design used is that of a multiple case study based on academic literature, industry reports and company case studies on MNCs that have initiated digital transformation initiatives. NVivo software is used in the thematic analysis of patterns, themes and insights in the selected cases. The anticipated results indicate that the digital transformation technologies have a great potential to optimize the working processes by automating the operational processes, providing real-time information analytics, and increasing the decision-making capacities. Nevertheless, MNCs have the major obstacles such as organisational resistance, issues with integrating old systems, and cybersecurity threats. The support of leadership and readiness of the organisation proves to be of critical success factors in going through these challenges. The study can add to the existing body of knowledge as it offers comprehensive insights into the role of digital transformation in the operations of MNCs and offers practical insights to business leaders operating under digital transformation paths.
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[bookmark: _Toc231602052]Chapter 1: Introduction
[bookmark: _Toc231602053]1.1 Research Title
Assessing the Role of Digital Transformation in Improving Operational Efficiency in Multinational Corporations.

[bookmark: _Toc231602054]1.2 Study Background
The modern international business is marked by unprecedented technological velocity, and the digital transformation has become one of the factors transforming how multinational corporations (MNCs) operate, compete, and generate value (Ceipek et al., 2020). The digital technologies, including cloud computing, artificial intelligence (AI), machine learning (ML), and the Internet of Things (IoT), have been able to change the business model of organisations in any industry. In the case of MNCs, with territories spread over geographically dispersed markets, but with diverse regulatory environment, customer perceptions, and cultural contexts, the need to implement digital transformation is becoming more acute (Khaw et al., 2022).
[image: C:\Users\FB PC\Desktop\What-is-Digital-Transformation.jpg]
Figure: Digital Transformation (Notteboom et al., 2021)
Digital transformation does not only constitute adoption of technology, but a total transformation of how business processes are carried out, organisational culture, and mechanisms of value creation (Ceipek et al., 2020). Digital technologies provide MNCs with new unparalleled opportunities to optimise the supply chain operations, increase the customer service delivery, resource allocation, and competitive differentiation in the context of operational efficiency. Cloud computing offers scalable infrastructure to make decisions on a data basis by enabling the global operation of business, AI and machine learning make decisions in real-time on how to optimise processes and predictive analytics, and IoT monitors and controls operations globally and on a distributed network (Liu and Chiu, 2021).
According to Accenture (2026), the magnitude of investment in digital transformation initiatives heightens the importance that digital transformation would play in the operations of MNCs (Liu and Chiu, 2021). Worldwide, the amount of money spent on digital transformation technologies is estimated to be around 1.8 trillion in 2022 and anticipated to go over 2.8 trillion by 2025. Nevertheless, regardless of how big the investments, research shows that most projects of digital transformation fail to realize the desired goals. Such a lack of linkage between investment and results shows that more attention should be paid to the possibility of digital transformation successful implementation in improving the efficiency of operations, especially in the context of the intricate organisational environment of MNCs (Eurofound, 2017). 







[bookmark: _Toc231602055]1.3 Problem Statement
Although the literature on the application of single digital technologies to operations in multinational corporations, including AI, cloud computing, and IoT has increased, there remains a significant research gap on how the synthesis of these technologies affects its business performance (Khaw et al., 2022). Current literature usually concentrates on the individual use of technology instead of the topic of synergies of joint digital transformation programs. This is a disjointed method of examining how consolidated digital strategies are able to improve efficiency in the operations (Notteboom et al., 2021).
Moreover, most of the existing studies on the benefits of digital transformation are not empirical but rather descriptive, which is why the research question about the challenges MNCs have to face during the process remains largely open Little is known about the role of the leadership support and organisational preparedness in mediation of such challenges. Also, the available research is largely concentrated on the context of developed markets, whereas little information is provided on how the digital transformation evolves in the context of different geographical and cultural locations (Alshehri, 2025).
The lack of literature that will consider the effects of digital transformation on operational procedures in MNCs enlightens the need to specifically research this subject. This paper fills these gaps by exploring the fundamental digital technologies used by MNCs to improve operational performance, analysing the impacts of the digital transformation on the supply chain management, customer service, and resource utilisation, exploring the challenges involved in implementation and exploring how organisational preparedness and leadership support facilitated by leadership contribute to achieving successful transformation (Ceipek et al., 2020).




[bookmark: _Toc231602056]1.4 Research Rationale
The scholarly and practical reasons supporting this study are based on the academic and practical considerations. On the academic level, the study serves as an important improvement in the digital transformation literature as it combines an examination of several technologies in the complex organisational environment of MNCs Although research has focused on analysing digital transformation in particular industries or geographical locations, the research that focuses on the complexity of digital transformation in a variety of MNC environments is missing (Ghobadian et al., 2018).
The research has a theoretical contribution as it is based on applying and extending the existing models such as Technology-Organisation-Environment (TOE) model, Resource-Based View (RBV), and Dynamic Capabilities Theory that are applied in the framework of digital transformation (Rodríguez-Espíndola et al., 2022). Although these theoretical prisms have their strengths, they have hardly been combined to consider the interplay of technological, organisational, and environmental factors in influencing digital transformation results (Alshehri, 2025). The synthesis of these frameworks shows that this study provides a more detailed theoretical perspective on the matter of digital transformation within MNCs (Nureen et al., 2023).
In practice, this study reacts to the challenges presented by urgent demands of business leaders that need to operate in the dynamics of the digital transformation in the rapidly changing technological environments MNCs spend billions of dollars every year on digital transformation projects, and most of them are unable to achieve the expected operational gains Through the identified success factors and obstacles, this study provides a practitioner with actionable information to improve his/her strategy of digital transformation (Eurofound, 2017).
Also, the investigation aids the discussion of the role of leadership support and organisational culture in the outcome of transformation, which is a crucial issue to executives who must lead the digital transformation The results will help the MNCs to create more effective implementation strategies and allocate resources more effectively and develop the organisational capabilities that would help them to succeed in the digital transformation process (Mazzucato and Kattel, 2020).

[bookmark: _Toc231602057]1.5 Aims, Objectives and Questions.
Aim: This paper aims at appraising how digital transformation technologies (cloud computing, AI, machine learning, and IoT) can enhance operational efficiency of the multinational corporations (MNCs) in areas of supply chain management, customer service and resource utilisation. The study will also focus on the issues that MNCs experience in the digital transformation journey and how leadership and organisational preparedness can be used to ensure successful transformations.
Objectives:
1. To address the most prominent digital technologies (cloud computing, AI, machine learning, and IoT) applied by multinational corporations (MNCs) to achieve better operational efficiency.
2. To evaluate how digital transformation is influencing the different operations within the firm including supply chain operations, customer services, and optimization of resources.
3. To determine what challenges and obstacles MNCs encounter during their advancement of digital transformation technologies, including resistance to change and technological disconnection.
4. To understand the value of leadership support and organisational preparedness in facilitation of success adoption and integration of digital transformation strategies in MNCs.
Research Questions
1. Which are the most important digital technologies (cloud computing, AI, machine learning, and IoT) the MNCs use to enhance the efficiency of their operations?
2. What effect does the concept of digital transformation have on other activities of the MNCs like supply chain management, customer service, and use of resources?
3. Which are the key barriers and challenges of MNCs when implementing digital transformation technologies?
4. What is the effect of leadership support and organisational preparedness in the successful implementation of digital transformation initiatives in MNCs?
[bookmark: _Toc225825602][bookmark: _Toc231602058]1.6 Structure of Dissertation
Chapter 1: Introduction defines the research situation and is followed by the problem statement, the importance of the study and the research aims, objectives and questions. It gives the base on which the other chapters are built on.
Chapter 2: Literature Review. is a critical review of the scholarly literature on the topic of digital transformation, operational efficiency and multinational corporations? It examines such theory models as Technology-Organisation-Environment (TOE) model, the Resource-Based View (RBV), and Dynamic Capabilities Theory. The chapter summarises the findings of other previous studies, finds gaps in the literature, and sets the theoretical base of the research.
[image: ]
Figure: Structure of Dissertation (Myself)
Chapter 3: Methodology includes the description of the research design and methodology used in the present study. It demonstrates the research strategy, philosophy and methods, which involve multiple case study technique and secondary data gathering. The data analysis process is also elaborated on in the chapter, through the thematic analysis method, using NVivo software, and the concept of ethical considerations.
Chapter 4: Findings Thematic Analysis of the secondary data gives the result of the thematic analysis. This chapter structures the results based on the research questions as it contains the main themes connected to digital technologies, effects on operational efficiency, barrier to implementation, and leaderships.
Chapter 5: Discussion is used to explain the findings considering the theoretical frameworks and existing literature. It dwells on the implications of the findings, answers the research questions and discusses both the practical and theoretical contribution of the study.
Chapter 6: Conclusion provides an overview of the important research results, the limitations of the study, and gives future research and managerial practice suggestions.












[bookmark: _Toc231602059]Chapter 2: Literature Review
[bookmark: _Toc231602060]2.1 Introduction
In this chapter, a detailed analysis of the available body of existing literature that has been published regarding the digital transformation and its applicability in increasing the efficiency of operations within multinational corporations will be discussed (Mazzucato and Kattel, 2020). The review is based on the results of the academic sources published after 2016, which guarantees the relevance to the latest business environment (Kourula et al., 2019).
[bookmark: _Toc231602061]2.2 Theoretical Frameworks
2.2.1 Technology-Organisation-Environment (TOE) Framework.
Technology-Organisation-Environment (TOE) framework offers a complex theoretical perspective on the adopted and implemented technology in the organisational setting. This model assumes that technological innovation adoption is impacted by three contextual elements, which are technological context (available technologies and infrastructure), organisational context (firm characteristics, resources, and culture), and environmental context (industry dynamics, regulatory frameworks and competitive pressures) (Rajakumaran and Sivakumar, 2025)
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Figure: Technology-Organisation-Environment (TOE) (Liu and Chiu, 2021)
TOE framework has been widely used to explore the process of digital technologies adoption and integration in MNCs in the situation of digital transformation. Organisational context comprises organisational leadership commitment, employee preparedness, and resource allocation skills (Piepenbrink and Gaur, 2020).  TOE framework can also provide MNCs in various environmental settings with useful information concerning the interactions among technological, organisational, and environmental contexts to influence the outcomes of digital transformation (Rodríguez-Espíndola et al., 2022)
2.2.2. The Resource-Based View (RBV) 
Barney (1991) has offered a theoretical basis of the current analysis by stating the Resource-Based View (RBV) of the firm, according to which digital capabilities are used to produce the competitive advantage. The theory states that the competitive advantage of organisations can be sustained by valuable, rare, inimitable, and non-substitutable (VRIN) resources and capabilities. Examples of digital technologies include cloud computing, AI, and IoT, whereas organizational abilities connected to the creation of digital strategy, its application, and adjustment are intangible resources (Bader, 2020)
[image: C:\Users\FB PC\Desktop\hq720.jpg]
Figure: The Resource-Based View (RBV) (Notteboom et al., 2021)


Recent research has also applied RBV to the extent that it studies how MNCs are creating dynamic digital capabilities that see them adjust to technological discontinuities. The incorporation of digital technologies into organisational processes is forming some unusual resource configurations, which is hard to imitate by competitors. This point of view especially applies to MNCs that could use their international operations to create unique digital strengths that bring operational effectiveness in a variety of markets (Rodríguez-Espíndola et al., 2022).
2.2.3. Dynamic Capabilities Theory
The theory of Dynamic Capabilities, the way organisations develop and restructure their capabilities to adapt to the changing and fast moving environment (Vaio et al., 2022). The theory recognises three fundamental capabilities: sensing (when defining the opportunities and threats) and seizing (when using resources to exploit the opportunities) and transforming (when constantly renewing organisational capabilities) (Liu and Chiu, 2021). This is because organisations that have powerful senses are in better positions to realise potential emergent digital technologies that can benefit their operations. Carrying them on make possible the proper allocation and execution of resources (Bader, 2020). 
[image: C:\Users\FB PC\Desktop\1693643069712.png]
Figure: Dynamic Capabilities Theory (Kourula et al., 2019).
[bookmark: _Toc231602062]2.3 Technologies and Efficiency of Digital Transformation.
2.3.1 Cloud Computing
Cloud computing has become one of the core technologies that facilitates the digital transformation in organisations. Cloud computing, which is defined as a paradigm of making ubiquitous, convenient, on-demand network access to a common body of configurable computing resources, is capable of providing MNCs with scalable infrastructure that contributes to operational flexibility and efficiency (Burritt and Christ, 2016). 
Cloud platforms make MNCs avail themselves of massive computational potential, which allows them to process large amounts of operational data to conduct predictive analytics and optimise processes (Mazzucato and Kattel, 2020). Cloud service pay-as-you-go model aligns usage of the resource with the needs of the operations and helps lessen the waste and enhance efficiency. To achieve the operational advantages of cloud computing, organisations should pay great attention to such issues (Panwar et al., 2022)
2.3.2 Machine Learning and Artificial Intelligence.
Artificial intelligence (AI) and machine learning (ML) are disruptive technologies with abundant implication on operation efficiency. AI refers to technologies that allow machines to do jobs that human intelligence can usually implement, whereas ML allows systems to learn and gain experience without the direct programming of the system. Overall, the AI and ML applications are varied and effective in operations. Machine learning is being used to predict analytics to help MNCs predict demand, optimise inventory amounts, and anticipate maintenance needs (Alshehri, 2025).
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Figure: Artificial Intelligence (Notteboom et al., 2021)
AI algorithms could be used to optimise the route and select the supplier, as well as manage risks in the supply chain (Panwar et al., 2022). In the case of MNCs, AI allows the global operations to be standardised, whereas the local market manipulations can be adapted to local conditions (Burritt and Christ, 2016). AI implementation has significant obstacles even though it is associated with these advantages. Organisations experience challenges in data quality and access, skills shortage, and connectivity with the existing systems (Panwar et al., 2022). 
2.3.3 Internet of things (IoT).
Internet of Things (IoT) is the term applied to the system of interconnected physical objects that are part of a network system which possess sensors, software and connectivity to enable them to exchange and collect data. In the case of MNCs, IoT technologies offer unprecedented insight into the processes of operation, which results in the opportunities to monitor and optimise operations in real-time IoT has wide usage in terms of operations (Vaio et al., 2022).
IoT sensors can be used in manufacturing to forecast maintenance, which helps to decrease the downtimes and increase the lifespan of equipment IoT tracking devices are used in logistics to give real-time tracking of shipments, enhance supply chain efficiency, and customer satisfaction. IoT can be used in the field of facility management to optimise energy use and increase the use of space It has been proven that the operational benefits of implementation of the IoT are significant (Liu and Chiu, 2021).
IoT adoption in the supply chain of MNCs led to lower inventory cost, increased the delivery performance, and supply chain transparency.  IoT allows shifting the paradigm of products to services, which creates new opportunities in creating values, and enhances efficiency in operations (Panwar et al., 2022). Security, interoperability, and complexities in data management are some of the problems in IoT implementation (Moreira and Ferreira, 2023).




2.3.4 Integrated Digital Technologies.
Although individual digital technologies have different operational advantages, a combination of technologies will result in the effects of synergy that would promote the efficiency of the entire operation (Kourula et al., 2019). This integration allows it to do things that individual technologies cannot do. As an illustration, the preventive maintenance offered by AI-controlled analysis of IoT sensor data allows predicting the point when the equipment will fail before it actually happens (Bader, 2020). In the case of MNCs, this would mean coordination of operation processes at geographically dispersed locations (through integrated digital platforms), which allow standardisation and respond to the local context (Kourula et al., 2019).
[image: C:\Users\FB PC\Desktop\7 Top Focus Areas for Digital Transformation.jpg]
Figure: IoT cloud (Notteboom et al., 2021)





[bookmark: _Toc231602063]2.4 Digital Transformation Effects on MNC Operations.
2.4.1 Supply Chain Management
The supply chain management was recognized during the analysis of the case as one of the essential components of the efficiency system in Toyota (Ewert et al., 2023). To MNCs, digital transformation has drastically redefined the concept of supply chain management as it grants unprecedented supply chain agility, visibility, and efficiency (Moshood, 2025). Digitally-enabled interconnected networks responding dynamically to changes in conditions have seen the replacement of traditional supply chains that were characterised by linear and sequential processes (Bertello et al., 2020). The advantages of digital transformation in supply chains in terms of operation efficiency are considerable (Ahsan, 2023). 
The IoT sensors could be used to detect the condition of shipments and minimize spoilage and damage, as well as improve quality digitally-enabled supply chains have been shown to result in the operational cost reduction (30-50 percent) and delivery performance (20-40 percent) improvement (Moreira and Ferreira, 2023). Digital solutions can facilitate coordination among suppliers, manufacturers, and distributors and shorten lead times and make it possible to respond to market shifts faster (Tolliver et al., 2020)
[image: ]
Figure: Supply Chain CRM (Tsolakis et al., 2022).
2.4.2 Customer Service
The implications of the operational efficiency are also high. According to the research conducted the implementation of AI in customer services leads to 70-80% shorter response time and 20-30% lower cost of operation (Manor, 2020). The integration of omni-channel services, which could be facilitated by cloud platforms, provides an opportunity to deliver coherent customer experiences on both online and offline scales (Tolliver et al., 2020). Such integration enhances the efficiency of operations through the suppression of channel fragmentation and making customer data manageable in a single place (Birkinshaw et al., 2016)
2.4.3 Resource Utilisation
An AI analytics and IoT sensors will provide a view of the resource consumption patterns and identify the areas of inefficiency and opportunities to optimise the situation (Manor, 2020). The energy management systems use IoT and AI to improve the amount of energy used to save money and mitigate the environmental impact (Birkinshaw et al., 2016). Remote and flexible working environments with the help of digital collaboration tools increase productivity and job satisfaction (Kramer et al., 2021). MNCs which have set up integrated digital transformation efforts realized 15-25% increase in the efficiency of total resource utilisation (Tsolakis et al., 2022).








[bookmark: _Toc231602064]2.5 Obstacles and Barriers to Digital Transformation
2.5.1 Organisational Resistance
Resistance to change in organisations is one of the biggest obstacles to the digital transformation implementation Digital transformation usually tends to bring about resistance in employees who are used to the usual workflows and processes (Tsolakis et al., 2022). More than 70 percent of unsuccessful digital transformation efforts can be associated with cultural limitations. Cultural diversity of global operations becomes an added complication to the change management process of MNCs (Manor, 2020).
[image: ]
Figure: Organisational Resistance (Riikkinen, 2016).



2.5.2 Legacy System Integration 
The legacy system will be integrated in the system and deployed on the virtual machine. Integration of legacy system is also a considerable technical challenge that MNCs face when they go through digital transformation (Riikkinen, 2016). Legacy systems are sometimes too expensive and disruptive to fully replace, and the organisations must come up with integration approaches that might mitigate the new systems with the old one’s effective digital transformation presupposes managing legacy systems, such as selective replacement, integration middleware, and a gradual migration strategy (Tsolakis et al., 2022).
2.5.3 Cybersecurity Concerns
The digital transformation increases attack surfaces to organisations, and it also creates new cybersecurity vulnerabilities (Ballot et al., 2021). An increase in connected devices, cloud services and sharing of data provide new avenues of entry to malicious actors (Khaw et al., 2022). Organisations that are digitally transformed reported more cybersecurity incidences and that the average cost of breach is greater than the average breach amount of over 3 million US dollars. The compliance with cybersecurity introduces new complexity to MNCs working in different jurisdictions where they encounter different regulatory needs (Riikkinen, 2016)
2.5.4 Skills and Talent Shortages.
The digital transformation requires new skills and capabilities that are not possessed by many organisations (Burritt and Christ, 2016). The transformation is limited by a shortage of talent in data science, AI development, and cloud architecture the biggest obstacles to the successful digital transformation are skills gaps.  In the case of MNCs, the lack of talent is worsened by competition on skilled employees in the international markets (Ballot et al., 2021). To achieve successful digital transformation, it is necessary to develop the comprehensive talent strategies consisting of recruitment, development, and retention programmes (Khan and Chauhan, 2025).

[bookmark: _Toc231602065]2.6 Leadership Help and Organisation Preparedness.
2.6.1 The role of leadership
The role of leadership is crucial since it ensures that the team members strive to achieve a common objective and have the skills to execute different tasks related to the project. (Rajakumaran and Sivakumar, 2025). The environment can be provided with the leaders who promote digital initiatives, share a vision of transformation, and exemplify the desired behaviours (Khan and Chauhan, 2025). Leaders have to strike the balance between short-term operation pressures and long-term transformation investment dilemma, working between competing priorities (Zeqiri et al., 2025)
2.6.2 Organisational Preparedness
The organisational preparedness implies the capabilities, culture, and structures that facilitate the successful digital transformation Ready organisations have created digital capabilities, enabling cultures, and adaptive structures, which help them adapt (Eurofound, 2017). In the case of MNCs, preparedness should be worked out in a variety of geographical activities with a possible preservation of strategic coherence (Ahmadova et al., 2022). To balance both global standardisation and local responsiveness, organisational design and governance need to be paid attention to (Zeqiri et al., 2025)







[bookmark: _Toc231602066]2.7 Competitive Advantage through Digital Transformation.
Digital transformation allows MNCs to attain sustainable competitive advantage in terms of efficiency in operations and strategic differentiation (Ahmadova et al., 2022). The cost structures brought about by the digital transformation operation allows lowering the operational costs so that they are able to offer competitive price or improved margins (Rohrbeck and Kum, 2018) In addition to operational efficiency, digital transformation allows creating new value-creation mechanisms (Zeqiri et al., 2025). 
In the case of MNCs, digital transformation can achieve the benefits of coordination in business operations at the worldwide level, using economies of scale and employing responsiveness locally (Rohrbeck and Kum, 2018). The digital platforms worldwide facilitate sharing of knowledge and transfer of best practices which promotes learning and innovation within the organisation (Ferraris et al., 2021)
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Figure: Competitive Advantage (Rohrbeck and Kum, 2018).


[bookmark: _Toc231602067]2.8 Literature gaps.
Although the literature on the topic of digital transformation and operational efficiency is relatively large, several gaps that require exploration exist. To start with, prior studies are inclined to focus on digital technologies separately, but with minimal regard to the synergy of combined digital transformation endeavours. This research fills this gap by discussing the synergistic role of cloud computing, AI, machine learning, and IoT in terms of efficiency in operations (Ghobadian et al., 2018).
Second, the advantages of digital transformation in terms of operations are firmly researched, and the studies on the barriers to implementation, including the challenges in implementing in the MNC context, are under-researched (Rohrbeck and Kum, 2018). The research work is valuable because it examines the obstacles faced by MNCs and their management in a systematic way. Third, the contribution of leadership support and organisational preparedness to the success of digital transformation is not studied properly (Ferraris et al., 2021). This paper explores these aspects giving a clue on the organisational environments that facilitate successful change (Kramer et al., 2021).
Fourth, existing studies usually lay emphasis on the context of developed markets with little regard to the unfolding of the process of digital transformation in different geographical and cultural conditions (Treiblmaier, 2019). This paper tackles this by looking at MNCs that are operating in more than one market. Addressing the gaps, this study leads to the development of academic knowledge on digital transformation and offers some practical implications to MNC leaders that lead their way through the path of digital transformation (Pitelis et al., 2023).



[bookmark: _Toc231602068]Chapter 3: Research Methodology
[bookmark: _Toc231602069]3.1 Introduction
This chapter lays out the method framework to be adopted in examining the importance of digital transformation in enhancing operational efficiency in the multinational corporations (MNCs). Since this study will embody secondary and thematic analysis as the main form of analysis, the research methodology is thoroughly crafted to provide rigour, transparency, and appropriateness to the research aims and objectives that are discussed in Chapter 1. The chapter is organized, based on the research onion model by Saunders et al. (2007), as offering a logical arrangement of making a methodological choice. Ethical considerations, limitations, and validity measures are as well discussed in order to prove the credibility of the research process.
[image: C:\Users\FB PC\Desktop\Saunders-research-onion.png]
Figure: research onion layers (Saunders, 2007).
[bookmark: _Toc231602070]3.2 Research Philosophy
Research philosophy refers to the system of beliefs and assumptions about the development of knowledge (Liu and Chiu, 2021). Pragmatism is a research philosophy which includes practical consequences and outcomes rather than theoretical discussions of the nature of reality (Vaio et al., 2022). 
In contrast to positivism which presupposes that only one objective reality is a measurable quantity, or interpretivism which underlines the importance of subjectivity and social constructionism of meaning, pragmatism acknowledges both effective subjective and objective perspectives as valid and potentially abetting research findings based on the research question. Second, pragmatism is well-regarded when it comes to secondary data research since it emphasizes what works in practice, as opposed to investing itself in one ontological standpoint Third, pragmatism reiterates that research must be problem oriented and outcome oriented (Pitelis et al., 2023)
[bookmark: _Toc231602071]3.3 Research Approach
The research approach is the conceptual relationship between theory and data (Saunders et al., 2020). This study uses a research design that is abductive, that is the method which systematically goes back and forth between existing theory and empirical data. Abduction can be compared with deductive approaches which just test the hypothesis, and inductive approaches in which the theory is developed from the data, but in this it is an iterative way of refining the theoretical understanding in the light of the observed pattern (Saunders et al., 2020). 
Deductive elements: It starts with existing research, as in this one the research is based on the theories of TOE, RBV, and Dynamic Capabilities Theory which inform the initial coding framework and research questions.
Inductive elements: Unlike conventional approaches to thematic analysis, the task is completely open, and new themes, which extend beyond the range of those found in earlier research, may emerge, such as the synergistic effects of combined technologies as reported in Chapter 4.4.2.
Integration: NVivo coding was theory driven with theory as the parent nodes (e.g., "Digital Technologies" or "Barriers to Implementation") and inductively with child nodes (e.g., "Synergistic Effects" emerged from data, not theory) (Stringer et al., 2019).

[bookmark: _Toc231602072]3.4 Research Strategy
The research strategy enables the study to have a general guideline on how it will be conducted. The study is based on a multiple case study approach, according to which several MNCs that have already implemented digital transformation initiatives are studied in depth (Sushma et al., 2024). Multiple case study design above the single case study has a number of strengths. Third, a multiple case design minimises the possibility of finding results being unique to the specific situation in an organisation. 
The cases will be selected based on purposive sampling criteria, as explained in Section 3.6. The cases will be chosen to ensure they involve a presence in multinational countries (operations across more than one country), well-documented cases of digital transformation using cloud computing, AI, or IoT/machine learning, access to adequate secondary data, and industry heterogeneity (manufacturing, retail, financial services). The use of this purposive method guarantees that the chosen cases are both informative and meaningful with regard to the research questions (Rodríguez-Espíndola et al., 2022).
[bookmark: _Toc231602073]3.5 Research Choices
In research, the choices are referred to as research choices as indicated by Saunders et al. (2020). The present study is based on a mono-method qualitative approach, in which the final research is based only on qualitative secondary information. There are various reasons why the mono-method qualitative option is preferred. First, the research targets to comprehend the nature of barriers, role of digital transformation and through what mechanism do leadership support enable success. These are necessarily qualitative questions which cannot be numerically measured but need to be rich and contextualised (Patel, 2023).
Second, qualitative secondary data appears especially suitable since the study has set MNCs as its subject matter, which can be challenging to collect primary data primarily because of the corporate secrecy and the region-wide distribution Third, the qualitative secondary data analysis has become a recognized, valid, and rigorous research method in the business and management research (Sushma et al., 2024).
[bookmark: _Toc231602074]3.6 Data Collection
3.6.1 Secondary Data Sources
This analysis will be based solely on secondary data, meaning data that have been gathered by different researchers or organisations previously and are not used in the present research. The sources of the secondary data of this research are:
Peer-Reviewed Journal Articles: Peer-Reviewed Journal Articles published during the past 10 years in publications like the Journal of Management Information Systems, International Journal of Operations and Production Management, Harvard Business Review, and MIS Quarterly that provide a case study or empirical research regarding the digital transformation of MNCs. The articles offer theoretically based analyses of particular organisations or phenomena (Sushma et al., 2024).
Industry Report: Report published by a consulting firm such as McKinsey and Company, Deloitte, PwC and Accenture that capture trends, industry challenges, and success factors of the digital transformation. These reports provide actionable knowledge and data of various organisations (Notteboom et al., 2021)
Company Case Studies: Open-access case studies of business school libraries (e.g., Harvard Business School Case Studies, Ivey Publishing), company web pages and business magazines, which tell the digital transformation experience of individual MNCs. These sources give detailed, contextualised accounts of the implementation processes and outcomes (Patel, 2023).
Grey Literature: White papers, conference proceedings, and government reports that bring in more insights into the concept of digital transformation that is ongoing in international business settings (Stringer et al., 2019).




3.6.2 Case Selection Criteria
Purposive sampling is used to select the particular MNCs to be included in the thematic analysis 
	Criterion
	Operational Definition
	Justification
	Example Met By

	Multinational presence
	Operates in ≥3 countries in ≥ 2 continents
	Ensures complexity of true MNCs
	Unilever, Siemens, Apple

	Digital transformation documentation
	At least 3 publicly available sources, academic article + industry report + company document per case
	Triangulation is used to ensure reliability
	All 5 cases

	Technology adoption
	Marketing of cloud, AI/ML or IoT usage within the last 5 years in response to any example markers
	Ensures relevance to the modern DT
	Cloud + AI in all cases

	Operational outcome data
	Quantitative OR qualitative evidence of cost/time/quality improvements
	Measures "improvement" Measure "improvements" by amounts of cost, time and quality.
	Inventory reduction, cost savings

	Source regency
	≥70% of the published sources 2020-2025
	Follows field rapidly changing discipline
	22/24 sources (92%) post-2020

	Industry representation
	Maximum 2 cases from same industry - 
	Allows for cross-sector comparison.
	1) Manufacturing (2), Retail (3), Finance (4), Logistics 





3.6.3 Inclusion and Exclusion Criterion(s).
Inclusion criteria: MNCs that have publicly recorded their strategies of digital transformation, including specific technologies that are implemented, the results of their operation, the difficulties and the leadership strategies. All sources are not older than 2015 to guarantee relevancy.
Exclusion criteria: Local organisations that do not have any multinational operations, organisations whose documentation of digital transformation is not extensive enough to warrant any significant analysis, and sources that were published prior to 2015, unless they offer some basic theoretical understanding (Auty, 2019).
3.6.4 Data Collection Log
	Source ID
	Type
	Title
	Author(s)/ Organisation
	Year
	Quality Score (1-5)
	Relevance
	Included?

	S001
	Journal Article
	The race for digital operations transformation.
	Accenture
	2026
	5
	High
	Yes

	S002
	Industry Report
	"Digital Transformation: Seizing the Competitive Advantage"
	McKinsey & Company
	2024
	4
	High
	Yes

	S003
	Case Study
	"Amazon Web Services: Cloud Infrastructure for Global Scale"
	Harvard Business School Publishing
	2021
	3
	Medium
	Yes

	S004
	Blog Post
	"The Biggest Digital Transformation Failures — And What We Must Fix"
	Medium.com
	2025
	2
	Low
	No

	S005
	Journal Article
	"Dynamic Capabilities and Digital Transformation in MNCs"
	Pitelis, C., Teece, D.J. & Yang, H.
	2023
	5
	High
	Yes



Source Breakdown:
The final number included in the analysis was 24 secondary sources from of the 87 identified sources and done by using the inclusion/exclusion criteria in section 3.6.2.

	Source Type
	Number
	Percentage
	Primary Publishers/Journals

	Peer-reviewed journal articles
	12
	50%
	Four of the articles appear in the Journal of World Business, Long Range Planning, Journal of Technological Forecasting & Social Change and Supply Chain Management.

	Industry reports
	7
	29%
	McKinsey, Deloitte, Accenture, Pwc

	Company case studies
	5
	21%
	Other course readings: Harvard Business School, Ivey Publishing, company annual reports

	Total
	24
	100%
	









Quality Assessment:
The quality of each source was given a rating of 1 to 5 based on the following:
· 5 (Excellent): These at highest level are peer reviewed, methodologically rigorous, and recent (2015-2025).
· 4 (Good): Industry report by leading consulting firm, data based.
· 3 (Satisfactory): Company case study with some methodological limitations
· 2 (Poor): Blog posts, opinion pieces – (excluded)
· 1 (Very Poor): Non-credible sources – excluded
The final distribution of quality of the sources that were included:
· Quality Score 5: 11 sources (46%)
· Quality Score 4: 9 sources (38%)
· Quality Score 3: 4 sources (17%)
Geographic Coverage by Region
	Geographic Region
	Number of Cases Referenced
	Percentage of Total References
	Example MNCs Represented

	North America
	18
	40%
	Walmart, Amazon, Microsoft

	Europe
	15
	33%
	Unilever, Siemens, DHL, ING Bank, Vodafone

	Asia-Pacific
	12
	27%
	Toyota, Samsung, Alibaba

	Total
	35
	100%
	



Industry Sector Coverage
	Industry Sector
	Number of Cases Referenced
	Percentage of Total References
	Example MNCs Represented

	Manufacturing
	8
	33%
	Siemens, Toyota, Unilever

	Financial Services
	6
	25%
	ING Bank, HSBC, JPMorgan Chase

	Retail
	5
	21%
	Walmart, Amazon, Alibaba

	Logistics
	5
	21%
	DHL, FedEx, Maersk

	Total
	24
	100%
	



[bookmark: _Toc231602075]3.7 Thematic Analysis NVivo.
3.7.1 Thematic Analysis 
The main type of analysis used in the study is thematic analysis. To begin with, thematic analysis is theoretically versatile and can be implemented in a pragmatic, abductive context (Auty, 2019). Second, thematic analysis is particularly optimal in research based on secondary data given that it offers systematic options to structure and decipher textual information in large content quantities. Third, thematic analysis is consistent with the research objectives, which aim to reveal patterns concerning digital technologies, effects of operational efficiency, barriers to implementation and leadership support. It is these types of patterned meanings that thematic analysis is specifically created to unearth (Cramarenco et al., 2023) 
3.7.2 The Six Phases of Thematic Analysis.
This paper uses the six-step approach of thematic analysis suggested by Braun and Clarke (2006; 2021):
Phase 1: Familiarisation of the data. All primary sources of secondary data that the researcher has gathered will be read and reread to ensure that s/he becomes very familiar with the content. This encompasses scholarly articles, industry reports, as well as company case studies. The familiarisation is important in ensuring that further coding is informed based on a holistic perception of each case 
Phase 2: Depending on first codes. Coding is a process where interesting features of the data are identified with relevancy to the research questions. NVivo software will allow the researcher to systematically code all the data excerpts that can be classified as associated to digital technologies, the results of operational efficiencies, implementation barriers, leadership support, and organisational readiness. 
Phase 3: Searching for themes. After finishing the coding, the researcher will cluster related codes in possible themes. The codes such as, employee resistance, cultural barrier and change management challenge could be divided into a general theme, that is, organisational resistance to digital transformation (Cramarenco et al., 2023). 
Phase 4: Reviewing themes. The themes, which may exist, will be checked against both the coded data and the complete dataset to make sure that they reflect the data. It is in this process of review that some of the themes can be combined, separated or even cut. The aim is to generate a list of consistent, specific and internally coherent themes answering the research questions (Sartor and Beamish, 2019).
Phase 5: Thematically defining and naming. The themes will be well defined with the scope, boundaries and how they relate to other themes. Each theme will have a short and informative name. This step will make sure that themes are well framed and will be presented in Chapter 4.
Phase 6: Creating the report. Chapter 4 is going to present the findings with each of the themes being presented and justified by secondary data evidence. Themes will be grouped in the order of the research questions and they will give a straightforward answer to any of the questions.
3.7.3 Use of NVivo Software
The analysis will support thematic analysis, which will be supported with NVivo (Version 14). NVivo is a software package used in the analysis of non-numerical qualitative data, which is aimed at organising, coding, and analysing the information (Sartor and Beamish, 2019) 
	NVivo Function
	Application in This Study

	Data import
	Data importing PDF of academic papers, industry reports and case studies.

	Coding
	Developing and implementing the codes to applicable pieces of data.

	Hierarchical coding
	Organising codes into parent-child relationships (e.g., "Barriers" parent code with "Legacy systems" and "Resistance" as child codes)

	Query functions
	Entering text searches and coding queries in order to find patterns.

	Visualisation
	Visualisation Forming thematic maps and charts to visualise relationship between themes.

	Memos
	Documenting analysis and methodological judgments.





NVivo Training and Proficiency:
Before analysis, researcher received 12 hours of structured NVivo training, which comprised of:
· Nvivo Fundamentals Workshop (6 hours) – data import, coding and node building
· Advanced Thematic Analysis in Nvivo (4 hours) – on queries, visualisations and framework matrices
· Coding of the sample documents in peer practice session; inter-coder reliability checks (2 hrs).
· 
How NVivo Specifically Aided This Analysis:
	NVivo Function
	How It Was Used
	Specific Output

	Auto-coding
	Automatically coded sources by source type (journal, report, case study)
	Enabled comparison of themes across source types

	Hierarchical nodes
	Created parent-child node structure (e.g., "Barriers" → "Legacy systems" / "Resistance" / "Cybersecurity")
	Revealed that "Resistance" had 2x more references than "Legacy systems"

	Coding queries
	Ran matrix coding query to compare themes across industries
	Showed manufacturing MNCs emphasized IoT, finance emphasized AI

	Word frequency
	Analysed most frequent terms across all sources
	"Cloud" (847 mentions), "AI" (703), "Leadership" (412)

	Framework matrix
	Created table comparing all 5 case studies across 8 dimensions
	Enabled cross-case comparison (see Section 4.6)

	Visualizations
	Generated cluster analysis and thematic maps
	See Chapter 4.1.2 (Thematic Map)

	Memo linking
	Attached analytical memos to coded sections
	Documented 23 analytical memos for audit trail
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Figure: NVivo Software (Myself)
3.7.4 Ensuring Rigour in Thematic Analysis
In order to determine the credibility of the thematic analysis, this paper will use the criteria of thematic rigour of qualitative research proposed 
Credibility: The analysis will be based on in depth data on various sources. Analytical decisions will be recorded in regular reflexive journaling. External theme development scrutiny will be undertaken by peer debriefing with academic supervisors (Sartor and Beamish, 2019).
Transferability: Rich description of cases and situations will allow the readers to determine how the findings can be applicable to other locations. Transferability is supported by the purposive sampling strategy, as well as the description of the cases in detail.
Reliability: The six-phase systematized framework provides clear replicability and transparency of the analytical process. The audit trail capabilities of NVivo give evidence of analysis choices.
Confirmability: Direct evidence in the form of secondary data sources will be used to support thematic findings. Reflexivity practices will enable the researcher to be aware of and bracket his or her subjective assumptions regarding digital transformation.
[bookmark: _Toc231602076]3.8 Time Horizon
The given research uses a cross-sectional time horizon, i.e. the investigation of the digital transformation phenomena at one moment in time, as compared to monitoring the changes over a long period (Sartor and Beamish, 2019). The cross-sectional structure suits this research since the objectives of the research are to know the present level of digital transformation in MNCs in light of current documentation (Ahmad, 2023)
A longitudinal study would involve following particular MNCs during a series of years, and this is not practical due to both time limitations of a dissertation work and the use of secondary sources. Nonetheless, in case the sources that capture digital transformation as a trend over time (e.g., multi-year case studies) are available, they will be prioritised to add time aspects to the analysis.
[bookmark: _Toc231602077]3.9 Ethical Considerations
Informed consent and privacy: It will be based on publicly available secondary data only; thus, no informed consent of individual participants will be needed. The used sources are all in the public domain and have no confidential or proprietary information about the individuals (Ahmad, 2023)
Attribution of data sources: All data sources that are secondary will be well cited and referred to their authors and publishers. All forms of plagiarism will be discouraged. Evidence includes direct quotes of case study and reports which will be marked with quotation marks and citations.
Preventing harm: The analysis will not contain any data that will harm organisations or any individual. In case studies where sensitive information is involved (e.g. security breaches, financial issues), this information will be reported without any attempts at sensationalism or unnecessary emphasis.
Transparency and honesty: Prominence of research process including case selection criteria, analytical procedures and limitations will be detailed in a transparent way. Results will be reported in a truthful manner, and themes which might not be as expected by the researcher will be included.
Institutional approval: The study has been done within the recommendation of the ethical conduct of the University of Wales Trinity Saint David. Owing to the fact that no primary data of human participants are to be collected in the study, the formal ethics approval of the research design have been established as not to be reviewed (Ahmad, 2023).

[bookmark: _Toc231602078]3.10 Limitations
Limitations of secondary data: Secondary data are the greatest weakness since they are used. The researcher does not have any say in the methods of conducting original case studies, collecting data, and in what information has not been provided (Sartor and Beamish, 2019).
Availability of data: Not every MNC has officially measured its digital transformations travels in detail. The sample is restricted to those organisations that have secondary information, which might not represent all MNCs.
Absence of primary views: The secondary data may not provide the real-time experiences, emotions and tacit knowledge of workers and managers who are concerned with digital transformation. Critical contextual considerations could be missed by using published reports (Ahmad, 2023).
Temporal relevance: Digital technologies are fast evolving. The results of the analysis of 2019-2024 data might be outdated due to the appearance of new technologies and the change of practices connected with transformations (Sartor and Beamish, 2019).
Limitations of generalisation: Although there are several case studies in which the findings increase the transferability, the result cannot be statistically generalised to any MNCs. This is aimed at analytical generalisation to theory instead of statistical generalisation to populations 

[bookmark: _Toc231602079]Chapter 4: Thematic Analysis Results.
[bookmark: _Toc231602080]4.1 Introduction
The chapter reflects the results of the thematic analysis that was conducted based on secondary data sources such as scholarly journal articles, industrial reports, and company case studies reporting on the digital transformation initiatives in the multinational corporations (MNCs). The data were analysed based on the six-phase framework of thematic analysis using NVivo software to organise the data using a systematic coding process (Dyussenov et al., 2025).
The results are grouped based on four large themes that are the result of the analysis, directly responding to the research questions, stated in Chapter 1:
· Digital technologies which force operational efficiency to extremes- determining what is important in terms of technologies the MNCs are so concerned about.
· Impact on MNC operations - exploring the effects of impacts on supply chain management, customer service and utilisation of resources.
· Issues related to implementation - research barriers MNCs encounter when going digital.
· Success-facilitating factors - becoming familiar with the place of leadership support and organisational readiness.
Thematic analysis was done entirely in NVivo 14 following the six-phase approach of Braun & Clarke (2021):
· Phase 1-2: All 24 sources imported, initial line-by-line coding yielded 287 preliminary codes
· Phase 3: Using the NVivo function of "merge nodes", the codes were collapsed into 48 nodes.
· Phase 4-5: Review node hierarchy, naming and defining themes
· Phase 6: Framework matrix exported to Word for use in report writing)



4.1.1 Thematic Coding Hierarchy
	Parent Theme
	Child Nodes (Codes)
	Number of References
	Number of Sources

	Theme 1: Digital Technologies
	Cloud computing
	189
	24

	
	Artificial Intelligence/ML
	156
	22

	
	Internet of Things (IoT)
	98
	18

	
	Synergistic effects
	67
	15

	Theme 2: Operational Impacts
	Supply chain management
	134
	21

	
	Customer service
	112
	19

	
	Resource utilisation
	87
	17

	Theme 3: Barriers
	Organisational resistance
	142
	23

	
	Legacy system integration
	89
	19

	
	Cybersecurity & compliance
	76
	16

	Theme 4: Success Factors
	Leadership commitment
	108
	20

	
	Organisational readiness
	94
	18

	
	Change management
	72
	16









4.1.2 Thematic Map of all themes
[image: ]
Figure: Thematic Map (Myself)








[bookmark: _Toc231602081]4.2 Theme 1: Digital Technologies that drive Operational Efficiency.
4.2.1 Cloud-Computing as Underlying Infrastructure.
In all the sources analysed, the cloud computing turned out to be the backbone technology that allows permeating widespread digital transformation ventures. Industry reports continually listed cloud adoption as a requirement to run more advanced analytics, artificial intelligence, and Internet of Things applications at scale.
MNCs that have migrated their core operations to cloud computing reported deployment speeds over 23-35% faster in advanced analytics capabilities than organisations that are running legacy systems. The report also said that the ability to migrate to the cloud allowed real-time sharing of data between geographically dispersed operations, which is an essential need of MNCs (Dyussenov et al., 2025).
In the case study of the digital transformation at Unilever recorded the fact that migration to the cloud facilitated real-time inventory tracking across 190 countries, and these reductions of stock-outs accordingly curtailed by 41% in 18 months of implementation. This observation was supported industry analysis, which revealed that cloud-adopting MNCs realized cost reductions of 28 in IT infrastructure expenditures and at the same time improved the scalability of the system in response to changes in demand (Kim, 2024).
Nonetheless, an examination found that there was also variation in the maturity of cloud adoption. Whereas North American and European based MNCs have demonstrated higher rates of cloud penetration (measured through an average cloud penetration of 67% of workloads migrated) the Asia-Pacific based headquarter organisations showed more cautious adoption patterns (measured through an average penetration of 42% of workloads migrated) primarily due to the concerns of data sovereignty and the necessity to comply with specific regulations (Sartor and Beamish, 2019).



4.2.2 Uses of Artificial Intelligence and machine learning.
The technologies of artificial intelligence and machine learning were revealed as the major stimulators of operational efficiency permeating the entire spectrum of industries analysed. The review indicated three areas of predominant applications in which AI provided quantifiable efficiency improvements (Kim, 2024).
Demand forecasting predictive analytics appeared to be the most common AI application. A case study of Walmart as it is digitally transformed documented that machine learning algorithms have reduced forecasting errors by 30 percent and have allowed the company to reduce inventory by $2 billion and maintain 99.7 percent in stock rates. Likewise, an industry report by PwC (2023) concluded that by deploying an AI-based demand planning model, MNCs can reduce inventory carrying costs by 15-25%.
The second important area of application was process automation. Robotic process automation (RPA) and the capabilities of artificial intelligence allowed MNCs to achieve the automation of routine administrative activities; in the functions of finance, human resources, and customer service. According to the results of a study by Accenture (2023), AI-based automation has been shown to decrease transaction processing times by 50-70 percent and error rates by 85 percent.
The third application cluster consisted of quality control and maintenance. Computer vision systems based on machine learning detected defects in manufacturing of MNCs with higher than 99% defect detection versus 85% with human inspectors. Unplanned downtime reduction averaged by 36% across manufacturing cases studied using predictive maintenance algorithms to analyse equipment sensor lights (Fu and Li, 2023) 
4.2.3 Internet of Things to monitor Real-Time Operations.
IoT technologies were found particularly useful in the context of MNCs that have to deal with tangible assets in a dispersed setting. The analysis found the real-time visibility as the key advantage that provides the opportunity to make operational decisions using current conditions and not the historical average (Fu and Li, 2023).
According to DHL Case, the supply chain digitalisation of DHL documented in a case study that inputs of IoT sensors on shipping containers provided real-time location, temperature, and shock information, halved the number of damage claims and allowed proactive rerouting in the event of disruptions. The implementation, which saw the deployment of more than 500,000 IoT devices around the world, reportedly took less than 14 months to yield a return on investment (Mazzucato and Kattel, 2020).
Condition monitoring using IoT cut maintenance costs 25-30% of preventive maintenance via schedules) compared to conventional condition monitoring methods. In one recorded case in automotive MNC like Toyota, sensors of the IoT used to detect the initial symptoms of equipment breakage enabled timely interventions to restore the damaged equipment, as opposed to estimated annual production loss of $47 million.
Through the analysis, limitations to the implementation of the IoT have also been revealed. The management of data volume became a critical issue in this regard, whereby, one of the logistics MNCs was reportedly gathering more than 50 terabytes of sensor information every day. Organisations lacking sufficient data infrastructure found it difficult to make actionable insight derived out of information created by IoT (Fu and Li, 2023).
4.2.4 Synergizing Effects of combined technologies.
One of the findings that made this analysis stand out of the existing literature is the discovery of the synergistic effect when a number of digital technologies are applied to an integrated approach. According to a single case of a financial services MNC, the combined application of cloud, AI, and IoT in its branch operations on balance reduced energy use by 32, improved ATM uptime by 18, and decreased customer waiting time by 41 percent - none of which competitors implementing any of these single technologies on its own have achieved (Fu and Li, 2023).
In a study of the 250 MNCs, a PwC (2023) analysis discovered that the organisations that implemented three or more digital technologies in an interdependent structure realised a significant improvement in operational efficacies, by 2.4 times greater than that realised by organisations implementing technologies independently (Quach et al., 2022).

[bookmark: _Toc231602082]4.3 Theme 2: Effect on MNC operations.
4.3.1 Supply Chain Transformation
Digital transformation was fundamentally modelling supply chain operations in all the cases considered. A continuity of improvement on three areas was regularly recorded. The most common benefit cited was visibility and traceability benefits. The traditional have had information delays high with MNCs finding out later days or weeks later about disruption. Digital technologies allowed approaching real-time awareness in levels of supplier connections. An example analysis of the Apple supply chain recorded that blockchain-based IoT monitoring had lowered supply chain visibility gap within 14 days to less than 4 hours (Mazzucato and Kattel, 2020).
The second key area of benefit came in the form of inventory optimisation. Demand forecasting that is powered by AI coupled with real-time inventory visibility allowed MNCs to decrease the quantity of safety stocks and, at the same time, increase the level of service. Walmart has recorded a 23% cut in inventory as well as a 3 percent in improvement of availability of products (Quach et al., 2022).
The third area of improvement was supplier collaboration. Digital solutions that allowed a MNC to share data with its suppliers eliminated information asymmetry and enhanced coordination. Reported case in manufacturing, where time taken to order product was 48 hours to 4 hours and order errors were reduced by 67 percent as a result of implementation of supplier portal.
4.3.2 Customer Service Enhancement
Digital transformation delivered quantifiable customer service company operations across the studied scenarios. Analysis revealed that major factors that led to these improvements were three in nature. Reduction of response time was universally observed. With 60-80% of the more routine customer queries being directly answered by an AI-powered chatbot, instead of taking the hours of prior experience, immediate customer responses would take only seconds to respond. In a documented case of a telecommunications MNC like Vodafone, the implementation of chatbot decreased the customer service operating costs and maintained the customer’s satisfaction scores (Burritt and Christ, 2016).
The second mechanism was the personalisation at scale. The use of AI algorithm to analyse customer behaviour data allowed giving personalised recommendations, interaction with the service previously impossible at MNC scale. Next PLC case recorded on e-commerce that the personalisation algorithms had increasing rates of 15% concerning the conversion rates and 12% regarding the average order value (Burritt and Christ, 2016).
The third mechanism was proactive service. Predictive analytics also helped MNCs to detect and clear any customer problem before a customer becomes aware of it. DHL case recorded that predictive models that identify at-risk shipments allowed proactive allegation, decreasing customer dissatisfaction by a record of 38 percent and enhancing retention by 12 percent (Quach et al., 2022).
4.3.3 Resource Optimisation
Digital transformation made it possible to achieve significant enhancement in resource utilisation in all the cases studied. The analysis found three types of resources on which efficiency gains were recorded. The human resource optimisation entailed AI-based workforce management systems that equated labour supply to demand forecasts. One case of a retail MNC that documented AI scheduling resulted in an 18 and 24 percent reduction in overstaffing and understaffing respectively, and a subsequent reduction in labour costs and subsequently improvement in service level (Burritt and Christ, 2016).
The use of IoT to monitor equipment improved the utilisation of the assets. It was reported in DHL case that the utilisation increased by 67 percent to 84 percent with the use of real time tracking of fleets and this was without capital expenditure. The third resource category the digital technologies provided measurable benefits as the energy optimisation. An example of a manufacturing MNC case documented the building management systems controlled by AI reduced energy consumption across its global facility portfolio by 22% saving it annual expenses of 31 million (Quach et al., 2022).

[bookmark: _Toc231602083]4.4 Theme 3: Barriers to Implementation.
4.4.1 Organisational Resistance
Checking with the most common obstacles to digital transformation success, the most prevalent barrier was resistance to change. The analysis has also shown that technical challenges though important were easily dealt with compared to the cultural barriers. The resistance by the employees took a number of forms and they included passive resistance in form of non-compliance, and active resistance. A case study of digital transformation of a European bank namely ING Bank, which reported teller resistance to new AI-assisted platforms as causing a delay of a 14-month implementation clock, with projected benefits of new AI-assisted platforms estimated to be an estimated 45 per cent (Burritt and Christ, 2016).
Challenges also occurred related to management resistance, especially when it comes to mid-level managers whose authority in making decisions based on data was impacted by the data-driven systems. In one manufacturing scenario, the manufacturing managers reportedly underreported the benefits of AI systems in their production steadily to support the maintenance of manual production processes (Quach et al., 2022).
The analysis determined that there were good resistance mitigation strategies, such as involvement of employees early in system design, open communication on how jobs would be affected, and investment in retraining programmes. Nevertheless, from the beginning of change, it was always mentioned that the change would need long-term leadership focus that would go beyond usual change cycles (Ali et al., 2021).
4.4.2 Legacy System Integration
The second most common barrier presented was technical integration difficulties with the already existing legacy systems. Most MNCs use dense legacies systems portfolios that have been built up over decades, often unable to connect with new digital environments. 

In one of the cases of financial services (MNC) it was reported that the process of integrating a new AI platform with its 20-year-old core banking system been 18 months and at a cost of 47 million dollars - which was triple the original estimates. The case mentioned that full legacy replacement was considered to be too risky, hence requiring very expensive integration middleware (Kourula et al., 2019).
4.4.3 Cybersecurity and compliance concerns.
The digital transformation has widened the attack surfaces of organisations, which has produced novel cybersecurity vulnerabilities. It was found that security issues often impeded transformation efforts as organisations had to weigh the costs and benefits of efficiency against the risks of failure to act (Burritt and Christ, 2016). The report conducted by Mazzucato and Kattel (2020) has revealed that 67% of MNCs have encountered more cybersecurity problems during the active digital transformation period. Migration of clouds, integration of IoT, and increased sharing of data all provided new possible entry points to malicious actors (Fu and Li, 2023).
Compliance on regulatory front also complicated the MNCs that were involved in conducting business across multiple jurisdictions that had different data protection needs. A case study of Siemens which is a Germany based MNC recorded that additional 9 months and $12 million to its clouding migration occurred when it had to navigate through the varying localisation requirements of the European, North American and the Asian data (Kourula et al., 2019).






[bookmark: _Toc231602084]4.5 Theme 4 Leadership Support and Organisational Preparedness 
4.5.1 Introduction to Theme 4
Although Themes 1, 2, and 3 have mentioned the technologies, operational implications and barriers that come with the digital transformation, this fourth one is an enabling organisational factors which determines whether or not the MNCs would successfully go through with the implementation challenges as well as attain anticipated efficiency gains (Ali et al., 2021).
4.5.2.1 CEO and Executive Sponsorship.
As one can understand, an observable, active dedication of top-level administration, especially of the CEO, stood in consistent correspondence with successful modifications to digital transformation outcomes. A report based on digital transformation programmes examined of 200 MNC transformation programmes found that those where directly sponsored by the CEO to pursue digital transformation were 3.7 times more likely to report achievement or exceedance of operational efficiency targets than organizations where digital transformation was delegated to mid-level managers (Kourula et al., 2019).
In a case study of the digital transformation of Siemens reported, CEO Joe Kaeser personally promoted the companies so-called Vision 2020" digital strategy, investing a large sum every year in digital initiatives and explicitly down basing executive compensation on digital transformation metrics. In the case, it is reported that a three-year period of this leadership commitment allowed the Siemens Company to experience a 23 percent operational cost savings and total 31 percent faster development cycles of its products (Vaio et al., 2022).
On the other hand, Walmart retail MNC case study recorded a transformation failure which was said to be due to leadership ambivalence. The CEO had publicly supported the idea of digital transformation, however, his allocation of little budget authority to digital teams, and his repeated overruling of decisions related to digital investment in favour of short-term operational expenditure. The initiative however was dropped after 18 months with reportedly enormous losses of €47 million and no improvement in efficiency (Ali et al., 2021).

4.5.2.2 Leadership Digital Literacy
The analysis has designated leadership digital literacy the ability of senior executives to comprehend, analyse, and make strategic choices regarding digital technologies as a unique success factor. Two out of every three MNCs that reported successful digital transformation had introduced mandatory digital literacy training of C-suite executives before initiating significant initiatives (Vaio et al., 2022).
According to a case study of the digitalisation programme at DHL, the CEO and all his immediate reports were put on a six-month digital immersion programme, which included time on operational floors using the technologies that were undergoing implementation. The case attributed the success of the programme such as a 27% cut in logistics costs to the capability of leadership to make informed decisions concerning technology investments and the ability to convincingly communicate the vision of transformation to the employees (Notteboom et al., 2021). Opting for a tailor-made AI platform depending on the vendor delivery without comprehending the integration needs. The platform ended up costing the company €23 million (400 percent overrun) and was a non-handicap following zero measurable efficiency gains (Rodríguez-Espíndola et al., 2022).
4.5.2.3 Resource Allocation and Lasting Investment.
Leadership commitment was in the form of concrete application in terms of long-term resource allocation. The result showed that effective digital transformation had to be concerned with investment horizons of 3-5 years, MNCs that narrowed or switched funding priorities as the initial results failed to materialize consistently low-performing (Liu and Chiu, 2021)
A case study of the supply chain digitalisation at Amazon reported that the leadership had decided to continue with the 4 year attempted breakeven or less than aspect returns before the gains on operations efficiency could be appreciated. The resultant capabilities such as AI-powered demand forecasting and robotic fulfilment became core competitive advantages and reduced the operating costs in the case study by 35% (Fu and Li, 2023). MNCs that set aside separate budgets, specifically digital transformation budgets (as opposed to operational and maintenance spending), were more likely to report sustained efficiency gains, 2.8 times (Bader, 2020)
4.5.3.1 Digital Skills and Talent Availability
The analysis has found workforce digital skills as an underlying organisational readiness factor. MNCs that already had digital capabilities at the level of employees had a faster implementation and smaller-scale realisation of efficiency gains (Brozzi et al., 2020). MNCs in the upper quartile based on digital skills assessments completed through AI and cloud implementations achieved implementations 40% faster and realised 52% higher levels of improvement based on operational efficiency measurements compared to companies in the bottom quartile. The report derived that as workforce digital readiness increased (on a 10-point scale) by one point, there were an average of 6.8% higher increases in efficiency (Rodríguez-Espíndola et al., 2022).
One of the MNCs of financial services like HSBC documented that the organisation had invested a total of 12 million Euros in training and upskilling 15,000 workers over a period of 18 months before commencing its digital transformation. It was this form of preparation investment that allowed the organisation to meet 18-month efficiency targets in 11 months and a 23 per cent rather than a projected 15 per cent increase in employee productivity (Fu and Li, 2023).
On the contrary, a case of retail MNC like Walmart reported delays in transformation and overruns in budgets due to the lack of skills. The organisation implemented an AI-powered inventory system with insufficient employee training; warehouse employees who were unable to use the system used manual procedures, which led to inventory accuracy dropping to 81% with 34% more stock-outs (Kourula et al., 2019).
4.5.3.2 Culture of Innovation and Risk Tolerance.
The analysis showed that organisational culture, namely the tolerance to experimentation and failure levels, had a strong impact on the results of digital transformation. (Brozzi et al., 2020). A study of how to achieve organisational cultural change at Microsoft from CEO Satya Nadella's ‘know it all culture’ to ‘learn it all’ culture is of interest (Ceipek et al., 2020). This shift was partly responsible for Microsoft's ability to successfully transition to a cloud and AI Company, a shift that resulted in a 25+ percent improvement in operational efficiency, the case claimed, partly due to the fact that Microsoft has managed to maximize the fearlessness of its employees, encouraging more experimentation (Kourula et al., 2019).
MNCs with high scores on the metric of innovation culture were 3.2 times more likely to report successful outcomes of digital transformation. The report found that certain characteristics of culture related to success, including: psychological safety to propose new ideas and tolerance to practiced failures and reward systems that recognised learning as well as only successful results (Rodríguez-Espíndola et al., 2022). Quite the contrary, one case study of a traditional manufacturing MNC recorded that a zero-defects culture that transcends production to digital projects paralysed the transformation efforts. At 24-months, the organisation did not in place all planned digital capabilities, and realised none of the projected efficiency improvements (Brozzi et al., 2020).
4.5.3.3 Flexible Organisational Structures
The analysis determined organisational structure as one of the readiness factors. MNCs that were inflexible with siloed structures performed poorly when it came to digital transformation achievements, whereas more flexible, cross-functional structures performed better (Bhat and Huang, 2021). A case study of the agile at scale transformation at ING Bank noted how the traditional functional departments gave way to the cross-functional squads, which were formed around customer journeys. The restructure as implemented in conjunction with the implementation of digital technologies resulted in less time-to-market of new digital products of 12 months as it applied then, and 4 weeks and as much as 37 reductions in operational costs (Ponce-Jara et al., 2017). In a report by Ghobadian et al. (2018) 45% more enhancements in operational performance brought about by digital transformation were reported to occur in MNCs that have adopted an agile or network-based organisational structure. 
4.5.4.1 Communication and Vision Clarity
The analysis has shown that effective, uniform communication of the vision of the digital transformation was critical to address the organisational resistance recorded in Theme 3. The group of MNCs that invested in an extensive communication on change management got more employee buy-in and quicker adoption (Rodríguez-Espíndola et al., 2022).


A case study of a Vodafone MNC has reported a multi-channel communication campaign involving employees via town halls, digital newsletters, manager toolkits and peer ambassador programmes. The case indicated that after 3 months, there was an 89% of the employees of the company in the case, who could communicate the transformation vision as compared to 23 percent of employees in a control group in a different division using standard communication methods. The communications-enhanced division realized an adoption rate of technology 41% more and efficiency gain 33% higher (Ponce-Jara et al., 2017)

4.5.4.2 Employee involvement and co-creation.
This analysis also identified employee engagement in technology choice, and process design as a successful resistance mitigation strategy. (Piepenbrink and Gaur, 2020). In a case study of the digital transformation of Unilever, programmes of previously being digital citizen resulted in frontline employees taking part in digital citizen selection committees and process redesign workshops. Alterations to a new supply chain platform suggested by the workforce decreased unwanted functions by 40 per cent and added 23 capabilities that leadership had never considered. The platform which was co-created had 94% user adoption in 6 months, as compared to 57% with a previously deployed platform developed without employee consultation (Rodríguez-Espíndola et al., 2022).
4.5.4.3 Training and Support Infrastructure.
It was analysed that the exciting tasks of translating the implementation of the technology into an increase in operational efficiency were impossible without sufficient training and consistent support. MNCs who did minimal investment in training never achieved anticipated benefits. MNCs that set aside at least 15% of budgets on digital transformation to training and change management were more likely to attain efficiency goals 3.4 times. The report stated that organisations that expended less than 8 percent of the budget on these activities compared to those that spent more, performed poorly, regardless of the quality of technology used.


[bookmark: _Toc231602085]4.6 Cross-Case Comparison Analysis
4.6.1 Specified Case Studies
	Case
	Industry
	Headquarters
	Key Technologies
	Primary Source

	Unilever
	Consumer Goods
	UK/Netherlands
	Cloud, AI, IoT
	Harvard Business School Case (2021)

	Siemens
	Manufacturing
	Germany
	AI, IoT, Digital Twins
	McKinsey & Company (2024)


	DHL
	Logistics
	Germany
	IoT, AI, Cloud
	Uhl et al (2014) 

	Walmart
	Retail
	USA
	AI/ML, Cloud
	Fu & Li (2023)

	ING Bank
	Financial Services
	Netherlands
	Agile, Cloud, AI
	Ceipek et al. (2020)




4.6.2 Comparative Analysis Across Cases
Comparison Dimension 1: Technology Adoption Patterns
	Case
	Cloud Maturity
	AI/ML Adoption
	IoT Deployment
	Integration Level

	Unilever
	Full (190 countries)
	Predictive analytics
	Supply chain sensors
	High (synergistic)

	Siemens
	Partial (hybrid)
	Predictive maintenance
	Factory-wide
	High

	DHL
	Full
	Route optimization
	500,000+ sensors
	Medium-High

	Walmart
	Full
	Demand forecasting
	Limited
	Medium

	ING Bank
	Full (cloud-first)
	Customer analytics
	Not applicable
	High





Comparison Dimension 2: Operational Efficiency Outcomes
	Case
	Efficiency Gain
	Timeframe
	Specific Metric

	Unilever
	41% stock-out reduction
	18 months
	Inventory accuracy

	Siemens
	23% cost reduction
	3 years
	Operational costs

	DHL
	27% logistics cost reduction
	24 months
	Cost per shipment

	Walmart
	$2B inventory reduction
	2 years
	Inventory carrying costs

	ING Bank
	37% cost reduction
	4 years
	Operational expenses



Comparison Dimension 3: Barriers Encountered
	Case
	Primary Barrier
	Secondary Barrier
	Mitigation Strategy

	Unilever
	Cultural resistance (emerging markets)
	Legacy systems
	Change management investment (€12M training)

	Siemens
	Legacy system integration
	Leadership alignment
	Gradual migration + CEO sponsorship

	DHL
	IoT data volume (50TB/day)
	Cybersecurity
	Data infrastructure investment

	Walmart
	Skills gap (warehouse staff)
	Supplier integration
	Training programs + supplier portals

	ING Bank
	Organisational silos
	Cultural resistance
	Agile transformation + cross-functional squads


 









Comparison Dimension 4: Leadership & Readiness Factors
	Case
	CEO Sponsorship
	Digital Literacy
	Training Investment
	Success Level

	Unilever
	High
	High
	€12M (18 months)
	High

	Siemens
	Very High (CEO Kaeser)
	High
	Significant
	Very High

	DHL
	High
	Medium-High
	Extensive
	High

	Walmart
	Medium
	Medium
	Moderate
	Medium-High

	ING Bank
	Very High
	High
	Extensive (agile coaching)
	Very High



4.6.3 Key Findings from Cross-Case Comparison
This section presents key insights gained from the cross-case comparison.
Finding 1: Synergy Matters
The most efficient cases (Unilever, Siemens, ING) all put in place integrated tech portfolios and not just individual solutions. Cloud + AI + IoT in combination, not stand-alone technologies, reduced stock out by 41 per cent for Unilever.
Finding 2: Leadership is the Differentiator
This is because the way leaders work and behave is the Differentiator.
Siemens and ING (very high) have results sooner, with a smaller budget overrun than Walmart (medium). Having a CEO that took ownership of the digital transformation and had a digital mindset was a constant success factor.


Finding 3: Technology Mix Affected By Industry Context
· Manufacturing (Siemens): An heavy IoT plus predictive maintenance approach.
· Tracking (DHL): AI of logistical optimization routes + iot tracking
· Financial Services (ING): Cloud + AI analytics (less iot)
· (Retail: Walmart) + cloud = AI demand forecasting 
Finding 4: Training Investment Correlates with Success
Cases that spend over 15% of transformation budget on training (Unilever, ING) saw a higher adoption rate, over 90%, than cases that spend less than 10% of transformation budget on training (Walmart, 67% adoption).
Finding 5: Resistance Patterns Vary by Region
Unilever's case showed that digital transformation is faced with more resistance in Asian and African businesses than in European businesses, indicating cultures and economies act as some degree utmost moderating factor for the implementation success.
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[bookmark: _Toc231602087]5.1 Introduction
In this chapter, the findings based on the results of the thematic analysis presented in Chapter 4 are discussed and deciphered by the following theoretical approach: Technology-Organisation-Environment (TOE) framework; Resource-Based View (RBV) and Dynamic Capabilities Theory. Findings to these four research questions are presented in order in the chapter and contrasted to current literature and theorized, along with practical implications. The talk also highlights gaps in which the results expand, questions, and deepen the current knowledge about digital transformation (DT) in multinational corporations (MNCs).
[bookmark: _Toc231602088]5.2 Digital Technologies Driving Operational Efficiency (Research Question 1)
Finding: Opportunities offered by cloud, AI/ML, and IoT technologies are beneficial, and synergy of combined technologies brings better results.
The thematic analysis showed that, while individual digital technologies bring measurable operational benefits, MNCs with integrated technology portfolios experience on average 2.4X more efficiency gains than those that rely on isolated technologies (PwC, 2023). This finding echos and furthers the current literature particularly focusing on individual technologies in isolation (Ceipek et al., 2020; Liu and Chiu, 2021).
The synergistic effect is an inimitable resource configuration, from Resource-Based View (RBV) point of view. While competitors can emulate single technology e.g., cloud infrastructure, AI analytics, or IoT sensing, the combination of these many technologies to form a single coherent architecture leads to causally ambiguous technology that proves difficult to replicate (Rodríguez-Espíndola et al., 2022). The Unilever case study is an example of how the integration of technologies creates VRIN (Valuable, Rare, Inimitable, Non-substitutable resources).



The study also aligns with Dynamic Capabilities Theory, specifically with regards to the sensing and seizing dimensions. In those MNCs that managed to accomplish the fusion of multiple technologies, their sensing capabilities were superior, with complementary technologies identified as well as their seizing capabilities, with coordinated deployment of the technologies (Pitelis et al., 2023). Siemens' ‘Vision 2020' vision based on the merging of AI, IoT and digital twins, show how dynamic capabilities enable technology integration.
But there were also industry-specific trends in technology adoption, the analysis found. IoT and predictive maintenance were key concerns for the manufacturing MNCs, logistics companies focused on using AI for route optimisation and financial services on the need for customer analytics in the cloud. This finding contradicts the idea that there exists a template for digital transformation, meaning this technology portfolio should be aligned with operation context, related to the environmental dimension of the TOE framework (Piepenbrink and Gaur, 2020).
[bookmark: _Toc231602089]5.3 Impact on MNC Operations (Research Question 2)
Digital transformation essentially transforms the structure of supply chain management, customer service, and resource utilization, with the help of real-time visibility, predictive analytics and process automation.
5.3.1 Supply Chain Transformation
The analysis reported regular gains in both, supply chain visibility and optimisation of inventory, as well as the integration of suppliers. The gains possible are gigantic, from Apple's featured shrink in visibility gaps (from 14 days to less than 4 hours) to Walmart's goal of saving $2 billion from the inventory reduction. This is in line with the literature reviewing the Digitalisation of the Supply Chain (Notteboom et al., 2021; Panwar et al., 2022).
Digital transformation touches upon technological context, integrated platforms, organisational context, cross-functional coordination, and environmental context, supplier ecosystem integration, from the TOE framework perspective. This suggests that the MNCs that out-rated on the supply chain were the ones that aligned all three contexts consistent with Rodríguez-Espíndola et al. (2022).
5.3.2 Customer Service Enhancement
In customer service, the existing literature supports the finding that AI-powered chatbots are able to resolve 60–80% of routine queries, resulting in a response time that shifts from hours to seconds (Quach et al., 2022). But the analysis found the most satisfaction for customers didn't come from “just” automated experiences—and instead came from personalisation at scale.
Strangely enough, a measure of customer satisfaction was retained and operating costs reduced when implementing this in the Vodafone network. This aligns with Dynamic Capabilities Theory of internet of things, which states that with the use of digital transformation, it is possible to achieve operational efficiency and customer experience at the same time (Pitelis et al., 2023).
5.3.3 Resource Utilisation
The reduction of energy uses on manufacturing processes by 22%, fleet optimisation for the department of logistics and transport (DHL) by 67%-84% or misstaffing by 18-24% are just some examples of multi-dimensional resource optimisation achieved through digital transformation. This has been an addition to the literature, which has concentrated mainly on single type of resources (Brozzi et al., 2020; Burritt and Christ, 2016).
Digital transformation turns routine resources into strategic resources (RBV). A vehicles armada transforms into a data-generating investment and a workforce turns into a continuously optimizing system. This bundle of resources gets reconfigured, which gives competitive advantage that can't be replicated easily.
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Legacy system integration, cyber-security concerns, and organisational resistance are the main barriers, and cultural is not as easy as technical barriers.
Organisational Resistance as the Dominant Barrier
At least 70% of failed digital transformations are not a technical problem, culture is more of a problem, challenges technology centred accounts of DT. The example of teller resistance that prevented a successful implementation at ING Bank or that manufacturing managers underreporting benefits of AI demonstrates how resistance may occur at various levels of hierarchy (Khaw et al., 2022).
This result is in line with the organisational context dimension of the TOE framework, which highlights that the culture, resources, and structure are factors that influence the adoption of technology. The analysis, however, goes further, showing that in fact resistance exists in a way that is consistent from one geographical area to the other: Unilever faced greater resistance in Asian and African settings than they did in their European environments. It indicates that it would be valuable to involve cultural distance more explicitly into the environmental dimension of the TOE-framework.
The integration of legacy systems as a constant problem.
The results showed that legacy integration costs end up being often higher than initially estimated in literature (Liu and Chiu, 2021) (Siemens: €47 million, three times the estimated cost), and timelines are much longer than originally thought (18 months for a financial services MNC). Interestingly, 100% legacy replacement was seldom possible, and as such, MNCs had to create integration middleware that was quite costly.
The implications of this finding have impacts on Dynamic Capabilities Theory. Although there is a strong focus on transformation and renewal in the concept of dynamic capabilities, the analysis suggests that the MNCs' legacy systems, from which they are potentially constrained cannot be reconfigured quickly enough. A more explicit consideration of path dependence might be added to theory as a limitation to the development of dynamic capabilities.
The complexities in the cybersecurity and compliance domains.
The fact that 67% of MNCs suffer greater cyber-attacks when undergoing active transformation and the fact that compliance with regulations can lead to increased costs of an expected cost of 9 months and €12 million for Siemens during the cloud migration journey, present underappreciated obstacles. Whilst these issues have been recognized in existing literature relating to cyber security (Quach et al., 2022), the size and level of compliance driven delays identified are greater than previously estimated.
In the TOE framework, it could be assumed that the influence of the regulatory dimension of the environmental context is more strong than what has been known so far. MNCs with footprints in multiple jurisdictions do not just need to deal with a cost of compliance - they need to cope with transformation delays which impact on competitive positioning.
[bookmark: _Toc231602091]5.5 Leadership Support and Organisational Preparedness (Research Question 4)
Discovery: Five factors—active CEO sponsorship, leadership digital literacy, workforce skills, innovation culture and employee involvement—are required all together to prefigure the success of digital transformation.
5.5.1 CEO Sponsorship as a Differentiator
The result that CEO-driven changes were 3.7 times as likely to meet efficiency goals as delegated changes makes CEO buy-in a likely the strongest success factor of all. Executive sponsorship is demonstrated by Siemens' own CEO Kaeser with his strong commitment to digital transformation and linking his management compensation to digital indicators. On the other hand, there is good counter-evidence, thanks to Walmart's transformation failure because of a lack of leadership focus.
The finding is an extension of the RBV and suggests that the commitment of leadership can in itself be a strategic resource. Leadership, which can be the forerunner of a competitive advantage, will become more important when competitors possess the same technologies for sale, and are required to invest in their companies for years without reacting to the market pressures of the moment.

5.5.2 Organisational Preparedness as an Enabling Condition
According to the analysis, MNCs in the highest 25 percent for digital skills were able to realize quicker implementations and far higher efficiency gains, by more than 50 percent and 40 percent respectively, compared to MNCs in the bottom 25 percent. The fact that above 15% of the transformation budget are invested in training correlates with 90% of the transformation budget are invested in training, thus giving companies in practice a hint in the literature available to date as to which amounts to invest in training for a successful adoption of ClassPass.The correlation between 15% of transformation budget and more than 90% of transformation budget invested in training, therefore, provides companies with practical guidance not found in existing literature (Eurofound, 2017).
Microsoft's shift from "know-it-all" to "learn-it-all" software CEO Satya Nadella and ING Bank's transition to cross-functional squads serve as just some examples of structural and cultural readiness being as critical as technical readiness. Based on the findings, MNCs with innovation cultures were 3.2 times more likely to report successful outcomes, which aligns with the Dynamic Capabilities Theory it was hypothesized to clearly prove: „Continuous adaptation is enabled by organisational culture (Pitelis et al., 2023).
5.5.3 Employee Involvement as a Resistance Mitigation Strategy
Unilever's research on co-created platforms vs consultant-designed platforms, where 94% of co-created platforms were adopted as opposed to 57% for consultant designed platforms, offers a tangible takeaway. Staff members found 23 competencies that had not been thought of by leadership and cut back on 40% of redundant competencies. This discovery contradicts 'top-down' notions of digital transformation and through this, resonates with participatory change management perspectives (Khaw et al., 2022).
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Research Question 1: Which digital technologies do MNCs use to enhance operational efficiency?
Thematic analysis identified three piecing technologies as the core trio of technologies driving digital transformation in MNCs: The most important conclusion, however, was that the fundamental discovery was in the integration of technologies. The study indicated that MNCs, which adopted a coordinated bundle of several technologies, could gain considerably more operational improvements than companies, which adopted isolated technologies. 
It is a synergistic effect that was found in each of these use-cases, with Unilever's use of cloud, AI and IoT leading to a huge reduction in stock-outs; Siemens' application of digital twins to AI-driven predictive maintenance yielding cost savings in its factories globally; and DHL's linking of IoT sensors with AI-powered route optimisation massively streamlining logistics. It is not about what one technology an MNC chooses to adopt, but about how well it integrates complementary technologies to a holistic implementation.
Research Question 2: How does digital transformation affect MNC operations?
The analysis revealed three operational domains in which digital transformation yielded "transformational" instead of just incremental improvements.
Supply Chain Management: Digital technologies revolutionized the way the SCM is carried out from reactive and linear to proactive and networked. MNCs have been able to gain unprecedented visibility across tiered supplier networks — visibility gaps closed from days to hours. A significant advantage found was inventory optimisation: AI's demand forecasting capabilities helped optimise inventory levels by aligning them with predicted demand. Supplier collaboration significantly improved with the use of digital tools for shares of real-time data, which shortened order lead times and minimized error rates.


Customer Service: Digital transformation played a part in transforming a reactive problem resolution approach to a proactive, personalised customer service. By leveraging AI capabilities, more than 70% of repetitive customer questions were eliminated, with answer times going from "hours" to "seconds. Perhaps more importantly, machine learning algorithms facilitated the possibility of personalisation at scale by analysing customer behaviour data in order to provide tailor-made recommendations as well as service interactions that were once impractical for MNCs with dozens of countries they serve. Some MNCs were able to anticipate and solve customer problems even before they were made aware of them, while at the same time cutting down on operational costs and enhancing satisfaction figures.
Resource Utilisation: MNCs utilized three different types of resources to get optimized through digital technologies. AI-powered staff scheduling and allocation tools optimized the allocation of employees to different tasks and reduced the risk of understaffing or overstaffing. Internet of Things (IoT) helped to increase the utilisation of physical assets, such as manufacturing equipment and vehicle fleets. AI-driven building management systems reduced energy use significantly when managing the heating, cooling and lighting systems in buildings around the world and across different facility portfolios depending on occupancy and weather conditions.
One thing was found in all three operational areas: digital transformation didn't just help to carry out existing processes more efficiently; it also created new operating models. Rather than 'reactively' making decisions once a period, using the average of past values, MNCs shifted to ‘actively' optimising results on a real-time basis relating to prevailing conditions on that day. It was not a technological change but a fundamental transformation in organisation capability as a reactive to proactive organisation.





Research Question 3: What barriers do MNCs face when implementing digital transformation?
The thematic analysis indicates that the main challenges to digital transformation stem from the organisational and cultural aspects of the business and not its technical aspects. Although there are issues such as legacy system integration and cyber security, the biggest and most common obstacle was resistance to change in the organisation.
Organisational Resistance: Resistance from employees in various forms, such as passive non-compliance, active opposition and ‘surreptitious’ under reporting of new system benefits. Most importantly, there were marked differences in resistance across geographical sub-regions. Unilever's experience with transformation showed that the success of the implementation is significantly influenced by the cultural distance and differences in level of economic development between the operations in Asia and Africa and those in Europe. Issues of resistance by management, especially by mid-level managers, whose job autonomy was curtailed by data-based decisions, were problems too.
Legacy System Integration: Technical challenges relating to the seamless integration of the existing legacy systems have always been greater than anticipated. As a result, today most MNCs are running complex systems, and decades old, which cannot be completely replaced for business continuity risks. This resulted in large cost and time overruns of organisations as they had to build expensive integration middleware. Legacy replacement was often not complete and led to technical debt that limited transformation aspirations.
CyberSecurity and Compliance: The increase in organisational attack surface during active periods of digital transformation also resulted in rise in number of cybersecurity incidents. Compliance with multiple data protection requirements by the MNCs added significant delays and costs to their operations. Requiring compliance with European, North American, and Asian data localisation requirements added to the governance burdens, hampering implementation.
But crucially, these barriers were not separate but they compounded on one another. Vulnerabilities of the cybersecurity aspects that were amplified due to the complexity of the legacy system. Employee training was less successful, due to organisational resistance, and this reduced resistance. 
Delays in compliance creates frustration for leadership, leading to a lack of commitment. These interdependencies were welcomed and barriers dealt with in an integrated and not sequential fashion by successful MNCs.
Research Question 4: How do leadership support and organisational preparedness enable success?
The analysis found that there are five success factors that are interconnected and set the top projects for online transformation apart from unsuccessful projects.
Efficiency targets were significantly more likely to be met when transformation efforts were actively sponsored by CEOs, reflected in visible commitment, dedicated budgets that were shielded from business pressures, and when the CEO's personal financial performance was tied to the success of the digital transformation efforts. It was evident within this leadership commitment that it did not take the form of public statements, but rather simply by the fact that resources were allocated consistently over multi-year time horizons even when immediate outcomes are not apparent.
The senior executives' understanding, assessment and strategic decisions regarding digital technologies were critical differentiators in Leadership Digital Literacy: A critical differentiator. MNCs that invested in required CEO/ CxO's digital literacy training prior to major initiatives made improved technology investment decisions and made transformation visions more effective to employees.
Workforce Digital Skills and Training Investment: Employee digital capabilities was a basic readiness factor. A clear threshold effect was seen: those MNCs that put significant money into responsive transformation budget projects (such as training, upskilling, change management etc.) manage to get technology adoption rates of over 90 percent. The companies with very little investment in such projects can be found underperforming, irrespective of the quality of the technology. Training should start well prior to technology deployment and stay on-going throughout implementation.

Innovation Culture and Risk Tolerance — Organisational culture — with particular impact on experimentation and tolerance of failure — played a strong role in transformation outcomes. These MNCs with risk-taking culture, psychological safety in proposing new ideas and reward systems to recognise learning from failed experiments had a much higher likelihood of reporting successful outcomes of digital transformation. On the other hand, organisations with zero-defects cultures continued from the production space to the digital project experienced transformation paralysis.
A striking pattern emerged on how MNCs dealt with resistance with the involvement and co-creation of employees. Frontline staff that participated in digital citizen committees, redesign workshops, and through structured lines of feedback, had significantly increased levels of adoption. Capability Focus was defined by co-created platforms that were removing skills leadership hadn't even thought about and adapting to remove unwanted and unnecessary functionality. This in turn was a participatory process that helped turn possible resisters into advocates.
This dissertation concludes that the impact digital transformation has to improve operational efficiency in MNCs is severe and dependent. With the technology alone is not enough. No single solution can be called a technology integration portfolio; you need ongoing commitment from the leadership, a significant investment in training and change management, and employee engagement in design, not technology-only investments to reach success. The MNCs that made transformative efficiency gains envisioned a digital transformation as a simultaneous change initiative across technology, people, processes and culture rather than as an IT project.
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The results suggest the following recommendations for MNC leaders, technology managers and change management practitioners.
Recommendation #1: Implement the Integrated Technology Portfolios.
MNCs should not be taking a piecemeal approach toward technology. Rather, they ought to create integrated portfolios that will incorporate cloud infrastructure, AI/ML analytics and IoT sensing. The co-ordination costs are worth the effort for synergistic effects reported in this study (2.4x increased efficiency). Prefer interoperability and data integration at the beginning over trying to work with a set of independent systems afterwards.
Recommendation 2 – Active CEO Sponsorship
Digital transformation is not a case of a pretrial or theoretical okay. CEOs need to be personally outspoken about initiatives, set aside designated budgets that aren't subjected to operational pressures, and bake digital transformation obligations into executive salaries, and show commitment in multi-year time frames. Mid-level manager delegations of transformations are unlikely to succeed.
Recommendation 3: Invest Substantial in Training and Change Management
The identification of a specific, actionable cut-off that triumphs or fails based on a percentage of training investment that falls at or below 8% of training transformation budgets, or rises above 15%, is helpful. To implement digital transformation, MNCs need to allocate 15% or more of the budget for training, upskilling, and change management activities. This investment should start prior to technology deployment and needs to be sustained during implementation.




Recommendation 4: Frontline employee technology choice
A co-creation approach with end-users significantly boosts adoption rates (94% as compared to 57%). Mechanisms need to be put in place to ensure that employees are involved at every level, such as through digital citizen selection committees, process redesign workshops, and feedback loops. Frontline staff is often where improvements are spotted that a leadership team does not see.
Recommendation 5: Deal with Regional Cultural Differences.
There are geographical trends in resistance. MNCs should avoid using a one-size-fits-all approach to change management programmes, since they should be adjusted according to individual countries' cultural backgrounds. Change management for going digital in European, Asian or African operations may be less intense than in other operations because cultural differences to a degree of adhering to digital transformation norms might be smaller.
Recommendation 6: Plan for Legacy System Integration Realistically
Initial costs and time estimates for legacy integration often exceed the actual totals. Estimated integration costs should be budgeted for at 2-3 times the cost; the integration time will be in the order of 12-18 months, and assume the strategy to develop integration middleware, and not assume that full legacy replacement is an option. 
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Personal Learning
As a result of doing this dissertation, I have acquired a deeper knowledge of what digital transformation is as well as what research methodology is. Over the years I have realized that Digital transformation is not about technology implementation, it is about the change challenge it represents an organisation. Even the most advanced technologies become ineffective in the absence of a congruent culture, skills, and leadership commitment.
The methodological expertise I have acquired include qualitative secondary data analysis and thematic analysis software (NVivo). The six-phase framework of Braun and Clarke (2006; 2021) ensured systematic rigour and NVivo's coding queries and framework matrices facilitated a cross-case comparison otherwise too time-consuming the complete task.
Another thing that I have learnt is "source quality assessment". Pattern data was used from various industry reports from top consulting firms and peer-reviewed journal articles provided deeper theoretical foundation, across multiple organisations. Grey literature and blog posts were easily available but not detailed enough to arrive at confident conclusions.
Most significantly, I have come to understand limitations or constraints in research as opportunities for future research. Each methodological decision; the use of secondary data, the cross sectional time horizon, the use of purposeful sampling, brings some questions to the fore, while other questions are pushed to the margins. This trade-off has made research design more appreciated by me.





Future Research Scope
This study had several drawbacks and implications for future research.
Longitudinal Primary Research
In this study, secondary data was used and organisations in various stages of transformation captured. There is a need for future research to be conducted on specific MNCs over 3-5 years and primary data collected at various points in time via interviews and survey. This type of longitudinal design would uncover causal mechanisms that are not found in cross sectional design.
Industry-Specific Comparative Studies
Manufacturing, retail, financial services and logistics sectors are included in this study, but industry comparisons were not possible due to sample size. Future studies could perform more in-depth analyses in each industry, comparing the patterns of digital transformation undertaken by competitors. It seemed that manufacturing MNCs were focused on IoT, while financial services focused on AI, implying that systematic analysis at industry level was worthwhile.
Quantitative investigation of relationships
This study adopted a qualitative design which did not examine the extent or significance of a relationship, but only identified it. Future research should aim to build survey instruments that can be used to test the relationships shown here as possible causal ones: between technology integration level and efficiency gains, between training investment percentage and adoption levels, between CEO sponsorship and success in the transformation process.
Comparisons between SMEs and small enterprises.
The study was limited to only MNC companies. Future studies should consider the transferability of the results to small and medium enterprise (SMEs) which is exposed to resource constraint and competitive pressures in a different way. Digital transformation for SMEs could involve various activities and contain distinct success determinants.
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