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The manufacturing industry is undergoing a substantial metamorphosis, mostly attributable to the assimilation of cutting-edge technology and the advent of Industry 4.0. The aforementioned transformation is intricately connected to the use of large-scale datasets, a phenomenon that has profoundly restructured the culture inside the manufacturing sector. This paper presents a comprehensive analysis of the correlation between manufacturing culture and the integration of big data in contemporary industrial environments.
Historically, the manufacturing culture was distinguished by the presence of hierarchical organisational frameworks, standardised operational procedures, and a primary emphasis on achieving cost-effectiveness. Nevertheless, there has been a discernible transition towards a more dynamic and data-centric methodology in recent years. The utilisation of big data analytics has facilitated manufacturers in making decisions that are influenced by data, drawing upon information derived from a multitude of sources such as sensors, Internet of Things (IoT) devices, and production lines. This transformation not only enhances operational efficiency but also cultivates a culture of ongoing improvement.
Furthermore, the integration of big data into manufacturing operations fosters a heightened sense of collaboration within the work environment. Data-sharing platforms play a crucial role in enabling interdepartmental access to up-to-date information, so promoting collaborative problem-solving and innovation, and cultivating a flexible and responsive manufacturing environment.
The influence of big data extends significantly to quality control and product customisation as well. The implementation of continuous monitoring and data collecting across manufacturing processes facilitates the timely identification of defects, elimination of waste, and customisation to cater to the unique tastes of individual customers. This fosters a cultural environment that prioritises excellence and places a strong emphasis on customer-centricity.
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INTRODUCTION
[bookmark: _Toc152323563][bookmark: _Toc152324262][bookmark: _Toc155712131][bookmark: _Toc159598251]Introduction
In the ever-changing landscape of modern business, the significance of workforce creativity and resourcefulness is amplified, particularly in the era of extensive data analysis. As organisations navigate the complexities of a data-driven approach, employees' creativity becomes pivotal for operational efficiency and harnessing the transformative potential of big data. Academic research delves into the intricate relationship between workforce dynamics and big data adoption, underlining the importance of fostering a conducive workplace culture that aligns with the demands of technological evolution. The integration of big data into organisational processes introduces a new dimension to factors influencing innovative work behaviour. The importance of nurturing a positive workplace culture, as underscored by this (Gilar-Corbi R, 2019), becomes increasingly relevant in the context of big data utilisation. A critical aspect is a culture that acknowledges the significance of individual contributions while fostering a collaborative approach to data exploration and analysis. Empowering and motivating employees is crucial for them to effectively engage with vast datasets, transforming raw data into actionable insights. Within the realm of big data, motivation takes on a unique aspect. The sheer volume and complexity of data necessitate a workforce motivated not only by traditional incentives but also driven to tackle data challenges with creativity. Researchers explore how organisations can align their motivational strategies with the distinctive demands of big data initiatives, recognising that uncovering insights in this setting requires a blend of technical proficiency and creative problem-solving. Employee engagement, a cornerstone in discussions about innovation, assumes heightened importance as organisations grapple with the integration of big data analytics. An engaged workforce in the age of big data comprehends not only the organisation's objectives but also recognises the critical importance of data-driven decision-making. Researchers examine ways for organisations to foster an environment where employees actively participate in data exploration, contributing diverse perspectives and ideas to enhance the quality of analytical outcomes. Furthermore, the impact of big data on employee well-being comes to the forefront. Dealing with extensive datasets and staying abreast of technological advancements can introduce new sources of stress. Addressing employee well-being in the realm of big data involves not only physical health but also providing mental and emotional support, acknowledging the potential strain associated with navigating the intricacies of data analytics.
[bookmark: _Toc152323564][bookmark: _Toc152324263][bookmark: _Toc155712132][bookmark: _Toc159598252]1.1 Aims 
[bookmark: _Toc152323565][bookmark: _Toc152324264][bookmark: _Toc155712133]The main aim of this research is to delve into the intricate connections and parallels among organisational cultural traits that enable the effective utilisation of Big Data, within the context of Industry 4.0 and the implementation of Quality 4.0 practices, all with the overarching goal of enhancing overall efficiency. At its core, this study proposes that by aligning these cultural characteristics, it becomes possible to establish a comprehensive framework that not only encourages creativity and the adept application of Big Data but also cultivates trust and bolsters efficiency across various operational domains.
Furthermore, this study endeavours to not only explore the theoretical underpinnings but also substantiate the practical feasibility of nurturing a culture that mutually benefits from these intersecting elements. By doing so, It aims to establish a connection between abstract principles and their practical implementation, providing valuable insights and actionable strategies for organisations aiming to thrive in the dynamic landscape of Industry 4.0 and Quality 4.0 integration. Through rigorous analysis and empirical evidence, this research aims to contribute to the ongoing discourse on organisational culture and its pivotal role in driving innovation, efficiency, and competitive advantage in the digital era.
[bookmark: _Toc159598253]1.2 Objectives
The main objective of this research is to explore how organisational cultural traits influence the effective use of Big Data within the context of Industry 4.0, aiming to enhance overall efficiency. The study proposes that by aligning these cultural characteristics, it is possible to create a comprehensive framework that not only promotes creativity and skilful application of Big Data but also fosters trust and bolsters efficiency across different operational areas. Additionally, the research seeks to establish a connection between theory and practice by investigating the practical feasibility of nurturing a culture that benefits from these intersecting elements. Through empirical research and rigorous analysis, the study aims to provide actionable insights for organisations attempting to prosper in the changing terrain of Industry 4.0 integration. By shedding light on the role of organisational culture in driving innovation and efficiency in the digital era, this research contributes to the continuing discussions on improving organisational performance.
[bookmark: _Toc152323566][bookmark: _Toc152324265][bookmark: _Toc155712134][bookmark: _Toc159598254]1.3 Justification
Understanding the dynamics among employee motivation, engagement, and creativity is integral to fostering an effective organisational culture. Prior research has convincingly shown that motivated and engaged individuals, combined with an organisational strategy prioritising innovation, confer a substantial competitive edge (You Yutian, 2022) (Thuy Thi Diem Vo, 2022). Job quality and characteristics emerge as pivotal factors, with relevant and challenging tasks, opportunities for personal and professional growth, and a supportive work environment fostering innovation among employees.
Additionally, the positive influence of organisational learning on personnel's inventive performance underscores the importance of prioritising ongoing skill and knowledge development. Organisations that prioritise learning create a culture that accentuates growth and innovation, contributing significantly to competitive advantage and goal attainment. Investing in employee well-being is identified as another crucial element in establishing an innovative organisational culture. Studies consistently reveal a strong correlation between employee well-being and both innovation performance and overall company success (Goeckeritz, 2022).
The correlation between employee motivation, engagement, and creativity not only defines a productive organisational culture but also serves as a strategic advantage over competitors. Effective communication and teamwork are identified as indispensable for fostering creativity within an organisation. Cultivating a culture that prioritises open and transparent communication facilitates the exchange of ideas and knowledge, enabling diverse perspectives and disciplines to contribute to innovative solutions (Matos, 2023).
Leadership, as a central element in fostering innovation, requires exemplary behaviour, a willingness to explore novel domains, and the ability to inspire teams. Leaders who delineate a clear vision, motivate their subordinates, and encourage the exploration of unorthodox methodologies foster a shared sense of purpose and motivation. The impact of organisational culture on effectiveness and its role in supporting the organisational strategy cannot be overstated (Gonçalves, 2020).
Empowering staff and demonstrating trust in their decision-making capacity is imperative for leaders seeking to create an environment conducive to creativity and innovation. Autonomy and opportunities for experimentation, coupled with consistent feedback and recognition, foster a sense of ownership and pride within the workforce (Gashema, 2019). This comprehensive understanding of organisational culture's multifaceted role in fostering innovation justifies the need for further research to explore and refine strategies for creating and sustaining innovative workplace cultures.
[bookmark: _Toc152323567][bookmark: _Toc152324266][bookmark: _Toc155712135][bookmark: _Toc159598255]1.4 Research Methodology
To achieve this objective, a mixed-methods strategy will be employed, combining quantitative and qualitative research methodologies for extensive data collection and in-depth insights. The quantitative research component will involve systematically gathering and examining numerical data from various sources, such as industry reports, statistical databases, and surveys. This data will provide measurable comprehension of the current levels of acceptance and advantages of Big Data within the framework of Industry 4.0. Additionally, this study aims to ascertain potential barriers and difficulties encountered by enterprises when utilising Big Data solutions for change management.
To enhance the quantitative research, qualitative research approaches will be utilised. This methodology will include interviews with industry professionals, managers, and experts in change management. These interviews will offer significant insights into the experiences, viewpoints, and methods employed by organisations in utilising Big Data for efficient change management in the Industry 4.0 era (McKinsey, 2016) (Kraus, 2021).
Additionally, a thorough examination of relevant scholarly literature will be undertaken to gain a full comprehension of the current body of research pertaining to Industry 4.0, Big Data, and Change Management. This literature study will analyse scholarly articles, books, and other pertinent sources to discover fundamental theories, concepts, and frameworks. Furthermore, this approach will aid in identifying any deficiencies or areas requiring additional investigation (FasterCapital, 2023)
In conjunction with the literature review, the analysis and synthesis of the quantitative and qualitative research components will be conducted. This process will involve organising and categorising data, identifying patterns and themes, and formulating conclusions based on theoretical frameworks and concepts found in the literature review.
To uphold the integrity and validity of the research findings, several precautions will be implemented. A meticulous data collection procedure will be conducted using standardised measurement instruments and methodologies to ensure the reliability and validity of the quantitative data. Various techniques, including member verification and triangulation, will be utilised in the analysis of qualitative data to bolster the legitimacy and integrity of the findings.
[bookmark: _Toc152323568][bookmark: _Toc152324267][bookmark: _Toc155712136][bookmark: _Toc159598256]1.5 Literature Methodology
Before starting the research, A comprehensive review of the existing literature was conducted to grasp the breadth of available resources on the topic. This involved exploring academic journals, books, and articles to gather insights from previous studies. The methodology involved defining research objectives, selecting appropriate methods, and meticulously collecting data through surveys, interviews, or existing sources. Ethical considerations were paramount throughout, ensuring participant consent, confidentiality, and adherence to guidelines. The collected data was analysed rigorously to identify patterns and draw meaningful conclusions. Finally, findings were interpreted to draw implications, contributing valuable insights to the field. Overall, the research methodology was systematic and robust, aiming to provide reliable findings and contribute to the existing knowledge base.
[bookmark: _Toc159598257]1.5.1 Search Strategy 
The literature evaluation process began with a meticulously planned search strategy using the university's online library database. Key terms such as "Cultural resistance," "Management resistance," and "Utilisation of Big Data" were strategically chosen to guide the search. Employing various search techniques like keyword searches and Boolean operators ensured thorough coverage of relevant literature.
Efforts were made to access recent publications as well as seminal works in the field, providing a balanced perspective. Filtering search results based on publication dates and relevance ensured the inclusion of up-to-date and authoritative sources. Throughout the process, careful documentation of the search strategy and consulted sources ensured transparency and reproducibility.
This systematic approach laid a strong foundation for subsequent research stages, enriching the analysis with diverse perspectives and insights.
[bookmark: _Toc149847172][bookmark: _Toc152323570][bookmark: _Toc152324269][bookmark: _Toc155712138][bookmark: _Toc159598258]1.5.2 Refinement of Search: 
In refining the search process, adjustments were made to include a range of publication dates to capture both recent studies and foundational research. This ensured a balanced approach, drawing on the latest developments and established insights in the field.
Additionally, the retrieved literature was carefully screened and organised based on its relevance to the research topic. This meticulous process prioritised sources closely aligned with the research objectives, aiming to gather material that would contribute significantly to the study.
Overall, these optimisations ensured that the obtained material was not only up to date but also directly relevant to the research subject. This rigorous approach bolstered the quality and significance of the literature review, laying a strong foundation for the subsequent stages of the research.
[bookmark: _Toc149847173][bookmark: _Toc152323571][bookmark: _Toc152324270][bookmark: _Toc155712139][bookmark: _Toc159598259]1.5.3 Variations in Search Terms: 
To refine the search results, different versions of the main search terms were utilised. This strategy aimed to broaden the search scope and ensure a comprehensive exploration of relevant scholarly literature. By incorporating synonyms, related terms, and alternate phrasings, a wider range of potential sources was included, capturing literature that may have used different terminology or focused on different aspects of the research topic. Wildcard characters and truncation symbols were also employed to account for spelling variations, enhancing the precision of the search. Overall, employing alternative forms of primary search phrases facilitated a more thorough investigation of pertinent scholarly works, enriching the literature review process.
[bookmark: _Toc149847174][bookmark: _Toc152323572][bookmark: _Toc152324271][bookmark: _Toc155712140][bookmark: _Toc159598260]1.5.4 Manual Assessment: 
Following the initial search, a manual evaluation was performed to determine the relevance of the retrieved articles to the research topic. This entailed thoroughly reviewing each article to ensure that it was related to the issue area and research goals. This manual examination picked the articles that were deemed the most relevant and informative for further investigation. This strategy ensured that only the most important information was included in following stages of the research, hence improving the study's quality and validity.
[bookmark: _Toc149847175][bookmark: _Toc152323573][bookmark: _Toc152324272][bookmark: _Toc155712141][bookmark: _Toc159598261]1.5.5 Results Compilation: 
The search sheet, displayed in Table 1, provides a short overview of the findings from the literature search. This succinct overview provides easy access to the publications discovered throughout the search process. The study entailed a thorough process of selecting specific papers to include, and the search sheet is a useful tool for referencing these publications.
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[bookmark: _Toc152323574][bookmark: _Toc152324273](Table 1)
[bookmark: _Toc155712142][bookmark: _Toc159598262]1.6 Ethics
The data gathered for this study will be utilised ethically, adhering to a rigorous dedication to values that uphold the rights, privacy, and welfare of the participants. All participants will be required to provide informed permission, indicating their understanding of the goal and potential implications of the research. Stringent protocols shall be strictly adhered to safeguard the identities of persons and maintain the confidentiality of their sensitive information. The data will be maintained in a safe manner and will only be available to individuals who have been granted authorisation. The research process will be conducted in accordance with established codes of conduct and ethical review procedures, ensuring adherence to ethical principles. Efforts will be made to mitigate any potential negative effects or emotional discomfort experienced by participants, while also respecting their rights to discontinue their involvement in the study is upheld. The principles of transparency, honesty, and integrity will serve as guiding principles for the process of data collecting, analysis, and reporting, ensuring the maintenance of ethical standards throughout all stages of the research.
[bookmark: _Toc149847177]industry 4.0 & Big Data
[bookmark: _Toc152323575][bookmark: _Toc152324274][bookmark: _Toc155712143][bookmark: _Toc159598263]Industry 4.0 & Big Data in Manufacturing
[bookmark: _Toc149847179]Industry 4.0, also known as the Fourth Industrial Revolution, aims to achieve full automation in manufacturing through data integration and modern technologies. While much research focuses on its technological aspects, there's a need for a comprehensive examination of implementation strategies, obstacles, and their effects on organisational operations and supply chains.
"The Influence of the Implementation of Industry 4.0 on Supply Chains" (Ghadge, 2020) investigates this. The authors' network relationship architecture sheds light on how Industry 4.0 affects supply chains, emphasising the need for adaptable connections between suppliers and customers to meet evolving market demands.
"Business Model Innovation through Industry 4.0: A Review" (Dorleta Ibarra, 2018) explores how Industry 4.0 transforms business models by altering value propositions, income streams, and customer connections. Organisations are urged to adopt Industry 4.0 to stay competitive globally.
"Industry 4.0 and its Impact on Employee Skills: A Systematic Literature Review" (Spöttl & Windelband, 2021) analyses the competencies individuals need to excel in an Industry 4.0 setting. Recommendations include training initiatives to cultivate these skills, emphasising ongoing learning and flexibility to manage technological changes.
"Industry 4.0 and the Future of Productivity" (Castellina, 2020) examines how Industry 4.0 enhances productivity and quality by integrating digital technology into production processes. Real-time monitoring, predictive maintenance, and quality control are highlighted, along with the potential of emerging technologies like AI and IoT to produce consistent, high-quality products.
Considering the human dimension is crucial. Research by (Nguyen Ngoc, 2022) investigates the role of human-centred design in Industry 4.0, emphasising the importance of employee well-being and contentment during its introduction. Creating a supportive work environment and offering training and development opportunities are crucial for a seamless transition to Industry 4.0 and maximising its benefits.


2.1 [bookmark: _Toc152323576][bookmark: _Toc152324275][bookmark: _Toc155712144][bookmark: _Toc159598264]Introduction to Big Data in Manufacturing
The manufacturing industry is undergoing a significant shift in the era of digitalisation, mostly influenced by technological breakthroughs and the rapid expansion of data. At the heart of this paradigm shift lies the application of Big Data analytics, which is fundamentally transforming the operational, innovative, and competitive landscape of manufacturers. This thesis examines the significance of Big Data analytics in the manufacturing sector, encompassing its various applications and the profound revolutionary effects it has on the industry.
[bookmark: _Toc149847180][bookmark: _Toc152323577][bookmark: _Toc152324276][bookmark: _Toc155712145][bookmark: _Toc159598265]2.2 Big Data in Manufacturing
The manufacturing industry produces a significant volume of data. This encompasses data collected from various sources such as sensors deployed on the production floor, supply chain records, quality control measurements, and even feedback provided by customers. The term "Big Data" pertains to the process of gathering and analysing extensive and intricate datasets to derive significant insights. According to (kusiak, 2018), the utilisation of Big Data analytics enables manufacturers to harness the inherent value of this data and employ it for making informed decisions based on data analysis.
2.3 [bookmark: _Toc159598266]The Three Vs of Big Data
The fundamental concepts encapsulated by the three Vs of big data—Volume, Velocity, and Variety—are central to understanding the intricacies and opportunities associated with managing vast datasets in the realms of information technology and data science (Sicular, 2013). These three dimensions highlight the challenges posed by the sheer scale, speed, and diversity of data sources available today, underscoring the need for innovative approaches and technologies to effectively harness the potential of big data.
2.3.1 [bookmark: _Toc159598267]Velocity 
When considering big data, velocity refers to the expeditious rate at which information is produced, gathered, and processed. The exponential growth of this phenomenon can be attributed to the pervasive integration of smart devices and the internet, which have revolutionised our routine exchanges into perpetual streams of data generation. Each action, including sharing, clicking, swiping, liking, or engaging in social media transactions, contributes to the enormous volume of data that is being generated in real-time. Consequently, in the contemporary digital environment, the capacity to effectively acquire, analyse, and extract insights from this inundation of data has grown in significance. (Lee, 2020)
2.3.2 [bookmark: _Toc159598268]Volume 
In the context of Big Data, volume refers to the sheer amount of data collected and processed during a certain timeframe. This aspect of the Big Data paradigm emphasises the massive amounts of information that are beyond the capabilities of traditional databases and technology. With the exponential growth of digital interactions, such as online transactions, social media interactions, and sensor data, organisations are inundated with massive datasets that require advanced storage and processing solutions to effectively manage and extract insights from this wealth of data. (Lee, 2020)
2.3.3 [bookmark: _Toc159598269]Variety 
Variety pertains to the wide assortment of data types and formats encountered across different contexts. This includes structured data, which adheres to a defined schema and is organised in a tabular format like databases; semi-structured data, which lacks a rigid schema but has some organisational elements like XML or JSON files; and unstructured data, which lacks a predefined structure, such as text documents, images, videos, and sensor data. This diversity poses significant challenges for organisations aiming to extract insights from their data, as each type requires distinct processing and analysis techniques. Moreover, the proliferation of new data sources and formats in today's digital age adds complexity to the data landscape, necessitating adaptable approaches to data management and analysis. (Lee, 2020)


[bookmark: _Toc149847181][bookmark: _Toc152323578][bookmark: _Toc152324277][bookmark: _Toc155712146][bookmark: _Toc159598270]2.4 Predictive Maintenance and Efficiency
Predictive maintenance stands out as a notable utilisation of Big Data analytics within the manufacturing sector. Through the analysis of data obtained from various sensors and machines, manufacturers possess the capability to anticipate and forecast equipment failures prior to their actual occurrence. The implementation of this proactive method serves to mitigate instances of unforeseen operational disruptions, diminish expenditures associated with maintenance activities, and guarantee optimal operational efficiency. Furthermore, it enables the optimisation of maintenance schedules, leading to additional cost reductions (Serkan Ayvaz, 2021)
[bookmark: _Toc149847182][bookmark: _Toc152323579][bookmark: _Toc152324278][bookmark: _Toc155712147][bookmark: _Toc159598271]2.5 Demand Forecasting and Inventory Management
The utilisation of Big Data analytics enables the process of demand forecasting through the examination of historical data and market patterns. Manufacturers possess the capability to make precise forecasts on demand, hence enabling enhanced efficiency in inventory management and production planning. According to (Mafakheri, 2020), the implementation of this approach not only mitigates the issues of excessive inventory and wastage but also guarantees the availability of items promptly for customers.
[bookmark: _Toc152323580][bookmark: _Toc152324279][bookmark: _Toc155712148][bookmark: _Toc159598272][bookmark: _Toc149847183]2.6 Real-time Monitoring and Quality Control
The application of Big Data analytics in real-time monitoring of manufacturing processes is of paramount importance. Manufacturers can ensure adherence to quality standards by engaging in a constant analysis of data derived by sensors and machinery. According to (Dai, 2019), any deviations from the established standard can prompt alerts and subsequent changes, ensuring a consistent level of product quality and minimising the occurrence of faults.
[bookmark: _Toc152323581][bookmark: _Toc152324280][bookmark: _Toc155712149][bookmark: _Toc159598273][bookmark: _Toc149847184]2.7 Adaptive Manufacturing
The adoption of Big Data analytics facilitates the implementation of adaptive manufacturing, a paradigm in which production processes can be dynamically modified in response to real-time data insights. Manufacturers possess the ability to promptly adapt to dynamic circumstances, such as fluctuations in market demand or unforeseen disturbances in the supply chain. The ability to swiftly adapt enables organisations to sustain operational effectiveness and remain competitive in rapidly changing market environments. (kusiak, 2018)


Organisational Strategy
[bookmark: _Toc159598274]What is Organisational strategy 
An organisational strategy serves as an all-encompassing blueprint that directs the decision-making procedures of a business and facilitates the fulfilment of its overarching objectives and strategic aspirations. For the purpose of optimising business operations, delineation between the distribution and configuration of resources is needed, including financing, personnel, infrastructure, and inventories. In addition, it promotes organisational transparency.
This tool assists both teams and individuals in the organisation in the process of prioritising projects and duties, thereby promoting the efficient use of available resources. Additionally, the strategy ensures that processes and procedures are consistent, which facilitates streamlined operations. Moreover, it serves a pivotal function in cultivating a unified goal and shared mission within heterogeneous teams.
The ability of the organisational strategy to adequately prepare the business to respond and adjust to forthcoming challenges and changes is a critical component. Adopting a proactive stance guarantees the organisation's ability to withstand challenges and transform.
Irrespective of the size or nature of the organisation (startup or multinational) it operates under, an organisational strategy continues to serve as a powerful and effective tool for facilitating effective strategic decision-making.
3.1 [bookmark: _Toc159598275]Development of a Strategy 
An organisational strategy is comprised of several vital elements, and it is optimal that strategic management and stakeholders from across the organisation work in concert to develop it. Before its formulation, it is critical to establish a solid foundation of preparation. This foundational effort comprises:
Audits, both internal and external: The evaluations unveil the present state of the organisation with regard to its competitive landscape, customer base, consumer segments, strengths, vulnerabilities, market position, and prevailing trends.
Reinforced Structure: The implementation of a successful organisational strategy requires a clearly defined framework that specifies duties, responsibilities, and key performance indicators.

Core organisational values serve as the foundation for the strategy, embodying the culture, mission, and vision of the company. These principles direct the actions and judgements of personnel.
After establishing this foundation, the organisation may commence its strategic planning. This process entails delineating priorities, setting objectives, and charting its long-term course. The strategy establishes SMART objectives:
· Specified: defining the organisation's objectives precisely.
Determining achievement criteria and measurement metrics constitutes measurability.
· Attainable: Guaranteeing that the strategy, despite its ambitious nature, can be practically executed.
· Critical: Forging a distinct correlation between objectives and the overarching mission of the organisation.
By adopting this all-encompassing methodology, the organisational strategy is not only substantiated but also perfectly harmonises with the values, vision, and overarching mission of the company.
3.2 [bookmark: _Toc159598276]The Composition of Successful Strategies
Effective organisational strategies are composed of three key components: vision and mission, goals and objectives, and strategies and tactics. The vision and mission serve as the foundation, outlining long-term aspirations and guiding principles, while goals and objectives translate these aspirations into concrete targets and measurable steps. Strategies define overarching plans for resource allocation and response to challenges, while tactics detail specific actions for execution. Together, these components create a unified roadmap for achieving organisational objectives, ensuring alignment with the organisation's overarching vision and mission. (Diaz, 2022)
[bookmark: _Toc159598277]3.2.1 Corporate Level Strategy
The corporate strategy is a fundamental document that outlines a company's objective and influences all aspects of the organisational strategy. It acts as a guide for the business's direction, helps achieve organisational goals, and improves profitability. This comprehensive approach has a broad range and focuses on long-term goals and milestones.
[bookmark: _Toc159598278]3.2.2 Business-level Strategy
The business strategy acts as the intermediary that connects the overarching corporate strategy to the more specific functional strategy. It translates the established mission in the corporate strategy into distinct strategic programmes and activities that are included in the functional strategy. Furthermore, it offers transparency to departments, teams, and individual staff members, clarifying how their endeavours contribute to achieving the organisation's objectives and obtaining its business goals.
[bookmark: _Toc159598279]3.2.3 Functional-level Strategy
The functional strategy defines specific activities and actions that are necessary for departments and teams to meet the criteria outlined in the business strategy. The objective is to achieve the objectives specified in the corporate strategy. These strategies are distinguished by their detailed specificity, providing managers with a clear directive on how to allocate and the fulfilment of tasks by individuals in their teams.
3.3 [bookmark: _Toc159598280]Different types of strategy
Organisational strategies are varied and flexible, tailored to address the individual requirements of enterprises. These frameworks adapt and develop according to specific situations, objectives, and dynamics within the sector. plans include a spectrum of methods, ranging from growth-oriented tactics that prioritise expanding into new markets, to defensive plans that aim to protect against external dangers. The life cycle of a firm has a significant impact on its strategy. Start-ups tend to focus on penetrating the market, whereas older companies often opt for diversification. The selected strategy is greatly influenced by the organisational environment, which includes factors such as business culture, industry trends, and competitive landscapes. To summarise, the intrinsic adaptability of organisational strategies enables organisations to choose and customise their strategy, ensuring it aligns with specific goals and contextual circumstances. Generally, the tactics may be categorised as follows: (nomadia, 2023)
[bookmark: _Toc159598281]3.3.1 Differentiation
Businesses use differentiation strategies to get a competitive advantage by emphasising distinctive attributes in their goods or services. To execute this approach with efficiency, organisations carry out comprehensive market research to comprehend customer preferences, scrutinise competition products, and pinpoint market voids. This study offers useful information that empowers organisations to customise their products to differentiate themselves.
Refining processes and procedures is a vital component of differentiation, whereby organisations prioritise providing superior goods or services and demonstrating competence in the industry. The dedication to excellence and specialised knowledge strengthens the perceived worth of products or services, hence enhancing their distinctiveness.
Furthermore, differentiation tactics include focused marketing initiatives that highlight the organisation's dedication to innovation or excellence. These marketing initiatives effectively convey unique attributes to the intended audience, creating a desire for the product or service and cultivating a favourable perception of the brand. Marketing efforts have a crucial impact on moulding how consumers perceive a product or service and fostering brand loyalty, so reinforcing the differentiation approach.
[bookmark: _Toc159598282]3.3.2 Concentration
Concentration strategies, or rationalisation, refer to the process of restructuring a company to enhance its efficiency. This involves deliberately implementing changes to streamline and enhance multiple facets of the organisation. Commonly used tactics encompass:
· Staff Reduction: 
Intentionally reducing the number of employees by reorganising teams, removing redundant roles, or introducing strategies to enhance worker productivity. The objective is to provide a highly streamlined organisational framework that optimises production.
· Consolidating Facilities and Locations: 
Concentration techniques may also include downsizing the number of facilities, shop locations, or company units. This may include streamlining operations, shutting down failing stores, or divesting from non-essential business segments to attain a more concentrated and efficient operating structure.
· Product line reduction is the process of abandoning certain items or limiting options to prioritise core, high-performing products. This enables the organisation to efficiently allocate resources and focus its efforts on goods that have the greatest market potential.
Concentration methods are often used when an organisation reaches a level of complexity that results in inefficiencies. These techniques are essential for revitalising the firm and making it more controllable and lucrative. The choice to use concentration techniques is often grounded on a comprehensive examination of the organisation's structure, operations, and market dynamics. The objective is to enhance agility, minimise expenses, and position the organisation for long-term success in a fiercely competitive business environment.


[bookmark: _Toc159598283]3.3.3 Growth
Organisations often use expansion strategies to broaden their business activities. These tactics include a range of different methods, including:
· Market Expansion: 
Investigating potential in unexplored regions, both domestically and globally, to attract a wider customer base and enhance market dominance.
· New Products: 
Introducing novel items or broadening the product range to appeal to a broader client base and augment income sources.
· Diversification:
Refers to the strategic expansion into new and unrelated company sectors to reduce risks and take advantage of a wide range of income sources.
Acquisitions and mergers:
Consolidation of resources by purchasing or combining with rivals or complementary organisations. This strategy aims to enhance market position and accelerate development.
These strategies for growth serve as a navigational tool, directing organisations through phases of expansion. They provide an organised blueprint for distributing resources, delineating precise approaches for regions of expansion. Moreover, these strategies include quantifiable indicators of achievement, enabling enterprises to assess and analyse the efficiency of their expansion endeavours. This methodical approach guarantees efficient decision-making and allows the organisation to take advantage of sustainable and strategic development prospects.

Big Data and Organisational Strategy
[bookmark: _Toc152323582][bookmark: _Toc152324281][bookmark: _Toc155712150][bookmark: _Toc159598284]Overview of the role of big data in organisational strategy
The extensive incorporation of big data analytics has brought about substantial changes in the manufacturing sector, compelling organisations to reevaluate their processes and revealing novel opportunities for making well-informed decisions. This investigation highlights the potential of big data to produce significant insights and impact the processes of strategic decision-making. The subsequent research investigates the implications of big data across multiple dimensions, including organisational productivity, competitiveness, and overall success. Furthermore, this emphasises the significance of comprehending potential obstacles that institutions may confront when incorporating big data analytics into their strategic frameworks.
4.1 [bookmark: _Toc152323583][bookmark: _Toc152324282][bookmark: _Toc155712151][bookmark: _Toc159598285]Importance of data-driven decision making
The incorporation of big data analytics in the industrial sector signifies a significant and transformative change for organisations, enabling them to adopt data-driven decision-making as opposed to traditional approaches that rely on intuition or past experiences (Thomas H. Davenport, 2013). The importance of this paradigm change cannot be overstated in the current industrial environment, where the vast amount and rapid pace of data produced throughout production processes, supply chains, and consumer interactions require sophisticated analytical methods to facilitate informed decision-making.
Real-time data analytics is of significant importance in the industrial sector as it contributes to the improvement of operational efficiency and competitiveness (Thomas H. Davenport, 2013). Through the utilisation of advanced analytics tools, enterprises have the ability to derive significant and valuable insights from the extensive volumes of data that emanate from their production lines. This facilitates a flexible and responsive strategy towards production management, facilitating prompt adjustments to evolving circumstances and enhancing the allocation of resources.
Furthermore, the influence of big data analytics extends beyond the confines of the factory floor, encompassing the realm of supply chain management. The capacity to analyse and interpret data throughout the entirety of the supply chain affords organisations a comprehensive perspective of their operational activities. A thorough comprehension of this subject matter facilitates the implementation of proactive measures to manage risks, identify areas of congestion, and optimise logistical operations. Consequently, this enhances the overall resilience and efficiency of the supply chain (Thomas H. Davenport, 2013).
Customer feedback, an essential element within the realm of big data, plays a substantial role in informing the decision-making process within the manufacturing industry. By utilising sentiment analysis and various customer-centric analytics techniques, manufacturers are able to acquire significant data about market preferences, product performance, and potential areas for enhancement. The adoption of a customer-centric strategy enables the creation of products and services that are more closely aligned with the expectations of consumers, hence promoting higher levels of customer satisfaction, and building long-term loyalty (Thomas H. Davenport, 2013).
The increasing adoption of data-driven decision-making in the manufacturing industry is motivated by the acknowledgement that conventional methods frequently struggle to handle the intricacies of contemporary production settings. The reliance on intuition and past experiences, however valuable, may be inadequate in comprehensively addressing the complexities arising from the dynamic nature of markets and the growing interconnectedness of global supply chains. In contrast, the utilisation of big data analytics presents a structured and empirically supported approach to decision-making, enabling organisations to effectively address the complexities associated with the digital age. (Thomas H. Davenport, 2013)
[bookmark: _Toc152323584][bookmark: _Toc152324283][bookmark: _Toc155712152][bookmark: _Toc159598286]4.2 Challenges in Incorporating Big Data into Organisational Strategy
The integration of big data analytics into organisational strategy is an intricate process fraught with challenges that span several critical areas. One of the primary challenges lies in ensuring Data Quality and Integration. High-quality data is fundamental to the success of analytics initiatives, necessitating accuracy, consistency, and relevance (R. Y. Wang, 1995). The integration aspect involves harmonising disparate data sources to derive meaningful insights, a task compounded by the diverse nature and sheer volume of data (Chen, 2012)
Data Security and Privacy emerge as paramount concerns in the era of big data analytics. With organisations leveraging vast datasets containing sensitive information, safeguarding against unauthorised access, and breaches, and ensuring compliance with privacy regulations is imperative (Pentland, 2022). The dynamic landscape of cyber threats requires robust security protocols and proactive measures to preserve the confidentiality and integrity of data (Lim, 2023).
Cost considerations represent a pivotal challenge in the seamless incorporation of big data analytics. The required infrastructure for data storage, processing, and analytical tools often demands substantial financial investments (Uthayasankar Sivarajah, 2017). The dynamic nature of the analytics landscape further complicates the cost-benefit analysis, requiring organisations to optimise their analytical capabilities while adhering to fiscal responsibility.

Personnel Skills pose another critical hurdle in the integration of big data analytics. The effective utilisation of analytics demands a skilled workforce capable of navigating complex analytical tools, interpreting results, and applying insights to strategic decision-making. The shortage of professionals proficient in data analytics, machine learning, and related fields exacerbates this challenge, underscoring the need for ongoing investment in training programs and recruitment initiatives (CIPD, 2013).
Tool Complexity adds another layer of intricacy to the incorporation of big data analytics into organisational strategy. The rapid evolution of analytical tools, frameworks, and technologies necessitates continuous adaptation. Selecting and implementing the right tools aligned with organisational objectives require nuanced decision-making. The complexity of these tools can pose a steep learning curve for users, emphasising the importance of comprehensive training and ongoing support to maximise their potential (DeBrusk, 2023).
Navigating these challenges requires organisations to adopt a holistic and adaptive approach, combining technological innovation with strategic planning and investment in human capital. Recognising the interplay of these challenges and formulating strategies that acknowledge the dynamic nature of the big data analytics landscape is crucial for success in the digital era.
 












[bookmark: _Toc149847186]Culture
[bookmark: _Toc159598287]Organisational Culture
The culture of an organisation relates to its distinct character and personality. It consists of common ideas, presumptions, and viewpoints on appropriate work practices, decision-making processes, and interpersonal behaviour. The organisation's culture is shaped in part by its past, present, and internal members.
It is essential for a leader to comprehend the business culture to be successful. Managers and other leaders may better develop and accomplish their objectives when they are aware of the organisational culture. Attempting to use tactics that are in opposition to the corporate culture may encounter opposition and turn out to be more difficult or even impossible. Conversely, strategies that fit in with the culture are probably going to go more smoothly and have a better chance of succeeding. Understanding an organisation's current culture inside and out is crucial for implementing changes.
While determining the precise elements that form a culture might be challenging, witnessing its impact is often easier. The culture of a huge financial business, for example, may vary significantly from that of a hospital or university, and it may also differ from that of a tiny, informal software firm. It might take months or even years for new personnel to properly comprehend and integrate into the culture. In any case, how effectively the company manages the onboarding process is critical. Under some circumstances, a large number of new hires—especially those in senior roles—may change the culture that already exists.
It's critical to understand that, despite the existence of an overall organisational culture that specifies acceptable behaviour generically, subcultures may emerge in reaction to specific job duties or other connections. Individuals' subjective perceptions and interpretations of the company's culture will unavoidably vary depending on their own opinions. Certain facets of culture may apply to them more than others, depending on their positions.
An organisation's relationships, values, and behaviours should be evaluated in conjunction with its declared and unwritten laws to get a thorough knowledge of its culture. (Young, 2023)

5.1 [bookmark: _Toc159598288]Organisational Culture Models 
Although there are many different model types the most well-known models are by Charles Handy, Edgar Schein and Geert Hofstede. These models are known as the Handy, Schein and Hofstede models for Organisational culture.
[bookmark: _Toc159598289]5.1.1 Handy’s Model
According to Handy's concept, there are four distinct management styles, each with its own set of values. These beliefs and expectations gradually define the organisational culture. There are four cultures: Club Culture, Role Culture, Task Culture, and Existentialist Culture. Handy's concept links each of the cultures to the ancient Greek Gods for ease of remembrance. (Handy, 2009)
· Club/Power Culture (Zeus)
The club culture revolves around power, connections, and respect. It is often seen in organisations with like-minded members and a charismatic entrepreneur at the helm.
In this society, speed is more important than perfection. Decisions are often dependent on what the CEO wants, therefore it is critical to agree with the organisation's leader.
This culture style is more suited to organisations where rapid expansion is taking place or where the organisation is dealing with a succession of crises.
In club culture, personal ties are often more important than the substance of your arguments or beliefs. To negotiate this, consider the requirements of your allies and critical stakeholders. Gaining their support is critical to moving your initiatives and ideas forward.
· Role Culture (Apollo)
Large, hierarchical, and bureaucratic organisations frequently have a role culture. Work is discussed in terms of a person's function or a specific task that must be completed. Stability, efficiency, and predictability take precedence over individual demands.
The role culture works best in government agencies, industries with slow change, and companies with a long history of high-quality product delivery. It is also useful when team members need to follow specific rules, regulations, and procedures.
· Task Culture (Athena)
With task culture, what matters most in an organisation is how well people perform and how many problems they can solve. Expertise, talent, creativity, and the ability to face challenges are all highly valued and rewarded. This culture encourages high levels of engagement and enthusiasm, attracting expert professionals who genuinely want to contribute to the organisation's success.
The task culture works particularly well in industries where problem-solving is the primary focus. Examples include R&D, marketing, advertising, and consulting. It is also useful when an organisation is expanding or seeking to develop new products or services.
· Existential/Person Culture (Dionysus)
With Club, Role and Task Culture, individuals contribute to the organisation by attempting to meet its objectives. In contrast, existentialist culture views the organisation as a tool to help individuals achieve their higher purpose. This is where an individual's talents and skills are prioritised as the organisation's most important assets. The existentialist culture complements organisations that rely significantly on the experience and talents of professionals, particularly those who stand out. For example, virtual businesses that include contractors and employees usually use an existentialist strategy. Many start-ups and collaborations reflect an existentialist culture.
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5.1.2 Schein Model
The Organisational Culture Model by Edgar Schein offers a thorough framework for comprehending the different aspects of corporate culture. Three interlinked layers make up the model: artifacts and symbols, espoused values, and basic underlying assumptions. Schein highlights the interactions between these layers and the value of taking a comprehensive approach to evaluating, comprehending, and maybe changing organisational culture. Organisations are able to handle cultural complexity with a more advanced and successful approach thanks to this appreciation. (Fripp, 2024)
· Artifacts and Behaviours 
Artefacts are visible signs of an organisation's culture. They provide the most superficial insight into an organisation's culture. Artefacts may include visuals, dress codes, job names, and the style and decor of workspaces.
Analysing artefacts may provide some insight into an organisation's culture, but it will not yield much. Similarly, modifying an organisation's artefacts may result in some cultural change, but not any considerable change.
· Espoused Values
Espoused values are statements an organisation makes regarding its culture and methods of operation. These are more detailed cultural indicators and levers than objects, but less so than fundamental underlying beliefs. Espoused values include organisational values and behaviours, company or employee charters, team contracts, vision and purpose statements, and the types of goods promoted in newsletters, among other things. Analysing stated values will provide some insight into an organisation's culture, whereas changing them will result in some degree of change. However, the effects will be minimal. Tenacity is an example of a business value that may be communicated through objects such as posters. However, just because they are stated does not guarantee that individuals would act in this manner.
· Basic Underlying Assumptions
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[bookmark: _Toc159598290]5.1.3 Hofstede Model
Geert Hofstede's Cultural Dimensions Theory stands as a significant framework for comprehending the diverse cultural variations present in nations and organisations. Crafted by the Dutch social psychologist Geert Hofstede, this model unveils six distinct cultural dimensions, shedding light on the fundamental values and behaviours entrenched within societies. (The Culture Factor Group, 2024)
· Power distance index
The Power Distance Index assesses how individuals in an organisation perceive the uneven distribution of power. In environments with high power distance, weaker members typically accept hierarchical structures, while in settings with low power distance, they tend to seek explanations for power imbalances.
· Masculinity v Femininity
The debate between masculinity and femininity centres on the importance of particular ideals. "Masculine" ideals include accomplishments, bravery, aggressiveness, and competition; they represent a society that emphasises aspiration and personal prosperity. 'Feminine' values, on the other hand, highlight a culture that values harmony in relationships, cooperation, communal well-being, and humility as well as the general quality of life. Gaining an understanding of these differences can help one better understand the cultural makeup of a community or organisation.
· Individualism v Collectivism
Individualism vs. collectivism explores how an organisation weighs the demands of the individual against the interests of the collective. Individuals are expected to prioritise their own interests and well-being in a culture that values individuality. Conversely, collectivism emphasises teamwork and the welfare of the group as a whole, creating a climate in which members actively attend to and consider the needs of one another. Knowing this aspect clarifies whether the emphasis is on group collaboration or individual autonomy, offering important insights into the organisational dynamics.
· Uncertainty avoidance index
This is all about determining how comfortable people are in the face of uncertainty and ambiguity, as well as whether a company should actively create the future or take a wait-and-see strategy. Those who score high on this indicator are more likely to conform strictly to established behavioural standards and are less willing to tolerate unusual ideas or acts. It essentially captures the organisation's attitude towards the unknown and its readiness to negotiate ambiguity, providing useful insights into how it tackles change and innovation.
· Long-term orientation v short-term orientation
Long-term-focused organisations are more likely to take actions that will pay off in the long run. This strategy places a strategic emphasis on long-term activities and practices that create the foundation for long-term success. Organisations that have a short-term orientation, on the other hand, tend to be sceptical of change and show a preference for upholding current cultural norms. This distinction in orientation influences an organisation's adaptability, resilience, and overall approach to long-term success by illuminating how it strikes a balance between short-term goals and a strategic vision for the future.
· Indulgence v restraint. 
Introduced in 2010, this dimension is a more recent addition to Hofstede's model. There is a strong focus on fostering leisure, meeting personal needs, ensuring happiness, and placing general well-being as a top priority in companies with indulgent cultures. The search for personal fulfilment is acknowledged and encouraged in such cultures. Conversely, companies with restrained cultures are less likely to highlight these features, and emotional expressiveness is typically less overt. This component sheds light on how organisations view individual well-being within the larger organisational environment by illuminating how they strike a balance between personal fulfilment and conformity to standards.
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5.2 [bookmark: _Toc152323585][bookmark: _Toc152324284][bookmark: _Toc155712153][bookmark: _Toc159598291]Cultural Implications of Big Data Implementation
The integration of big data into manufacturing decision-making processes has substantial cultural consequences, as it brings about significant alterations that challenge existing conventions inside organisations. Throughout history, the process of decision-making in the industrial sector has been significantly dependent on the extensive expertise and intuitive insights of specialists inside the industry. Nevertheless, the traditional method has been challenged by the emergence of big data analytics, leading to the advent of a novel era characterised by decision-making based on data (Thomas H. Davenport, 2017).
The workforce has significant hurdles in terms of acceptance, which can be attributed to the cultural ramifications of this transformation. According to (Thomas H. Davenport, 2017), employees who are firmly immersed in a culture that places high importance on personal expertise and intuition may demonstrate reluctance and unease when it comes to adopting algorithms and analytics as their main decision-making tools. The aforementioned resistance highlights a conflict between entrenched hierarchical systems and power dynamics within organisations, as well as the revolutionary impact of big data (Rehman N, 2021)
One of the key cultural ramifications pertains to the possible erosion of trust in human competence and the hierarchical frameworks that have traditionally governed decision-making processes. With the growing reliance on data-driven insights, organisations are seeing a potential cultural transformation towards a more inclusive decision-making process, which challenges the conventional authority held by seasoned experts (Thomas H. Davenport, 2017). This transition has the potential to prompt a reassessment of the prevailing organisational culture, thereby influencing the dynamics of leadership and altering the perception and valuation of knowledge among employees.




Case Study 

[bookmark: _Toc159598292]Case study introduction 
When considering the potential of big data to revolutionise operations in manufacturing, extensive research has revealed that there is no one-size-fits-all solution. While leveraging data can lead to transformative changes, it is also accompanied by a host of challenges spanning various fronts. These challenges include navigating cultural shifts, overcoming leadership obstacles, and the critical necessity of crafting a well-defined strategy that aligns with the company's overarching vision.
Upon delving deeper into the effective utilisation of big data, it becomes evident that certain industries have been particularly successful in maximising its benefits. Companies in the service sector, like McDonald's, Amazon, and Uber Eats, serve as shining examples of organisations that have harnessed big data to drive innovation and enhance efficiency in their operations. However, applying these strategies to the manufacturing realm demands a nuanced approach.
To gain deeper insights into the complexities of implementing big data initiatives in manufacturing, we conducted an in-depth case study focused on Company X. This allowed us to identify and analyse the specific constraints and challenges associated with integrating big data solutions. To facilitate this research, we actively engaged a diverse group of staff members from various departments within Company X, gathering valuable perspectives and insights.
By exploring the experiences of Company X and similar organisations, the aim is to unravel the intricacies surrounding big data utilisation in the manufacturing sector. It is essential to examine the micro-level factors that influence organisational change, fostering an environment conducive to internal evolution.
As we navigate the complexities of big data implementation, we understand the significance of not only recognising challenges but also identifying opportunities for growth and optimisation. Through collaborative research and a concerted effort to grasp the unique dynamics at play, we strive to pave the way for transformative change within manufacturing companies. This endeavour aims to propel them toward greater efficiency, innovation, and competitiveness in the dynamic landscape of modern industry.
6.1 [bookmark: _Toc159598293]Employee Interview Methodology
A company based in South Wales stood out for its role in driving innovation and maintaining high standards in manufacturing, covering everything from crafting individual components to overseeing large-scale assembly. The company's strong market position within its industry and extensive network of sister sites worldwide played a significant role in the decision to focus on it.
Given the broad scope and complexity of the organisation, a thorough questionnaire was developed, Appendix 1, to gather detailed responses from a diverse group of participants. The aim was to give participants ample time to fully express their thoughts and observations, ensuring that each question received an honest and direct evaluation. The questionnaire was carefully crafted to encourage respondents to elaborate on their answers, leading to a comprehensive and nuanced understanding of the organisation's methods and perspectives. Participation was sent via email to a broad selection of staff, this was done anonymously to protect the value of the data. Appendix 2.
After collecting and reviewing the data, the responses were meticulously organised, resulting in the creation of extracts from the questionnaire that are included in the appendices of the study. These excerpts highlight the main themes and ideas that emerged from the feedback provided by participants, offering insight into the prevailing attitudes and priorities within the organisation.
[bookmark: _Toc159598294]6.2 Analysis of Questionnaire
[bookmark: _Toc159598295]6.2.1 How would you define big data in the context of the organisation?
Based on the analysis, it is clear that opinions within the organisation regarding big data are varied. Some see its potential and stress its importance in decision-making and business transformation, while others believe it is not being used effectively or is rarely utilised. The emphasis on gathering data from key business systems shows an understanding of the significance of data sources but also acknowledges the difficulties in handling large and complex datasets. In summary, these perspectives highlight both obstacles and prospects in making the most of big data in the organisation, indicating a need for strategic alignment, better utilisation, and ongoing improvement efforts. Appendix 3.
[bookmark: _Toc159598296]6.2.2 Provide examples of how big data is currently utilised within the Organisation.?
The main point we gather from these responses is that there is a difference in how much people know about and use big data within the organisation. Some give detailed examples of how big data helps with analytics and improving processes, while others say they have not seen any evidence of it being used. This suggests that there might be inconsistencies in how big data initiatives are rolled out and communicated across different parts of the organisation. It emphasises the need for clear communication and real-life examples to show everyone the benefits of using big data for things like improving performance and producing new ideas. Appendix 4.
[bookmark: _Toc159598297]6.2.3 What tools and technologies does the Organisation use for big data storage and processing?
The analysis of tools and technologies used for big data storage and processing highlights several key aspects within the organisation's data management framework. Firstly, there is a recognition that some individuals may lack technical proficiency in big data tools and technologies, potentially indicating a need for training or support in this area. The reliance on the ERP system, Baan, underscores its significance as a central tool for managing various aspects of operations, sales, and the supply chain, suggesting a core role in data management. Additionally, the use of specialised software systems across different departments or locations, such as the performance output system in MU, highlights a tailored approach to meeting specific data needs. The organisation's embrace of cloud storage services and mobile devices reflects a flexible and accessible approach to data management, promoting efficiency and mobility in accessing and storing data. Furthermore, the utilisation of spreadsheets and collaboration tools emphasises the importance of teamwork and ease of use in data processing and collaboration. Finally, the adoption of Business Intelligence (BI) tools like PowerBI highlights a strategic focus on deriving valuable insights from data. Overall, these responses depict a diversified and adaptable strategy in managing and analysing data, aligning with different departmental needs and functions within the organisation. Appendix 5.
[bookmark: _Toc159598298]6.2.4 How are large volumes of data, both structured and unstructured handled?
The responses shed light on how the organisation manages large volumes of both structured and unstructured data. They utilise summary reports and analytical tools such as Crystal Reports, Birst, and Power BI for structured data analysis, with specialised tools like Lean DNA for specific datasets like inventory and supplier information. Cloud computing and data storage servers are employed for scalability and cost-effectiveness, while data governance and security measures are ensured by individuals and security systems. However, some respondents express uncertainty or lack of knowledge about data management practices, indicating potential communication gaps. Structured data is organised into tables, but the management of unstructured data remains unclear. Challenges arise from ineffective data integration between different business systems, leading to disjointed data structuring and independent data provision. Overall, the organisation adopts a varied approach to managing data, combining tools and technologies, but faces challenges in integration and communication. Appendix 6.


[bookmark: _Toc159598299]6.2.5 How does the Organisation leverage big data for business analytics and decision-making?
The organisation leverages big data for business analytics and decision-making in several ways. Firstly, big data serves as evidence for decision-making and building customer confidence, although there's awareness of the potential for data manipulation. Secondly, it is used for focused improvement by collecting key input parameters to identify weaknesses and drive real-time improvements, particularly evident in Kaizen events. Thirdly, big data plays a role in these improvement initiatives, focusing on specific areas within the organisation. However, there is some uncertainty among respondents regarding how big data is utilised, indicating potential gaps in understanding or communication. Additionally, custom dashboards aligned with business KPIs are utilised, though there's room for improvement in streamlining analytics processes for greater efficiency and data integrity. Overall, big data is integrated into various aspects of decision-making and improvement initiatives within the organisation, although challenges such as potential data manipulation and the need for process improvements persist. Appendix 7.
[bookmark: _Toc159598300]6.2.6 Instances where big data has led to actionable insights or improvements?
These examples illustrate how big data analysis has driven actionable insights and improvements within the organisation. Firstly, through sales order optimisation, data analysis revealed capacity issues in meeting customer demands, prompting efficiency-focused improvements. Additionally, a multi-million-pound investment in manufacturing equipment underscores the impact of data-driven decisions on enhancing manufacturing capabilities. Insights from the digital factory identified areas for improvement, such as reducing waiting times through targeted enhancements in interstage inspections. Moreover, analysis of product non-conformance reports led to quality improvements, reducing defects per unit, and enhancing customer satisfaction. Lastly, productivity gains in final assembly and increased equipment effectiveness in manufacturing plants highlight the operational benefits derived from data-driven insights. Collectively, these examples underscore the value of big data in informing strategic decisions and driving tangible business outcomes, from optimising sales processes to enhancing manufacturing efficiency and product quality. Appendix 8.
[bookmark: _Toc159598301]6.2.7 How does leadership within the Organisation promote the adoption of big data technologies?
The responses shed light on how leadership within the organisation facilitates the adoption of big data technologies. While some departments struggle with limited awareness and difficulty in translating the importance of big data to lower levels, others express dissatisfaction with leadership's promotion efforts. However, there are positive signs, such as training initiatives within the operations department aimed at educating managers on leveraging data for improvement. Nonetheless, scepticism persists in some areas, indicating a lack of widespread endorsement or integration of big data initiatives. Overall, these responses highlight a mixed landscape of leadership engagement, suggesting a need for stronger communication, training, and organisational alignment to fully harness the potential of big data technologies for driving improvements. Appendix 9.
[bookmark: _Toc159598302]6.2.8 Is there a clear vision for integrating big data into the overall business strategy?
These responses provide a nuanced perspective on the clarity of integrating big data into the overall business strategy. While some express uncertainty, citing the hiring of a Chief Data Officer as indicative of a growing focus on data discussions, others highlight a lack of clear understanding regarding the implementation of big data integration. Additionally, there is an acknowledgement of fragmented understanding regarding big data's potential and expectations. However, there are positive instances, such as a clear vision within the operations department driving improvements through data. Yet, challenges persist, as evidenced by a manufacturing-centric strategy that may not fully align with broader organisational objectives. Moreover, one respondent outright denies the existence of a clear vision, indicating potential gaps in alignment and communication. Overall, these insights underscore the need for enhanced communication, alignment, and leadership engagement to effectively integrate big data initiatives into the organisation's overarching strategy. Appendix 10.
[bookmark: _Toc159598303]6.2.9 Are there initiatives in place to train employees on big data technologies and analytics?
The responses shed light on the presence and effectiveness of initiatives to train employees in big data technologies and analytics within the organisation. While some departments exhibit efforts in this regard, there is a notable lack of cohesion and consistency across the organisation, indicating disjointed training approaches. Criticism is levelled at the execution of training initiatives, with some deeming them poorly executed and untimely, emphasising the need for more proactive and well-timed efforts. However, there are instances of structured training programs focusing on technologies like M3 and ongoing initiatives targeting areas like Overall Equipment Effectiveness (OEE) and specialised apps, highlighting a commitment to enhancing employee skills. Despite these efforts, there is a prevailing lack of awareness among some respondents regarding such initiatives, suggesting potential communication gaps. Additionally, some note a selective implementation of training, hinting at a fragmented strategy rather than a comprehensive approach. Overall, the responses underscore the need for a more coordinated and proactive training approach, ensuring uniform skill development across the organisation to effectively leverage big data in various roles. Appendix 11.
[bookmark: _Toc159598304]6.2.10 How do you ensure that your workforce is equipped with the necessary skills to work with big data?
The responses shed light on how organisations ensure their workforce is equipped with the skills to work with big data. Some emphasise structured training programs focused on specific tools like Minitab, PowerBI, and Python, showing a proactive approach to skill development. Others stress the importance of standardisation in reporting and data management to ensure consistency and transparency. Strategic planning is highlighted as essential for aligning training efforts with organisational goals and technological needs. Additionally, there is a focus on training in current technologies and data security measures, reflecting a comprehensive approach to skill development. Supportive leadership is deemed crucial in fostering a culture of continuous learning and skill enhancement, with managers actively encouraging the use of data visualisation tools. Lastly, the emphasis on maintaining a high learning rate underscores the need to adapt to technological advancements swiftly. Together, these approaches aim to equip the workforce with the skills necessary to leverage big data effectively for decision-making and business insights. Appendix 12.
[bookmark: _Toc159598305]6.2.11 To what extent does the Organisation encourage cross-departmental collaboration in utilising big data?
The responses provide a diverse range of perspectives on the extent of cross-departmental collaboration in utilising big data within the organisation. While some respondents note limited collaboration, others highlight fragmented improvement efforts and cultural challenges hindering effective collaboration. Additionally, there is the acknowledgement of minimal practical experience in cross-departmental collaboration, indicating a gap between aspirations and implementation. Some respondents observe limited collaboration in specific processes, suggesting that while there may be pockets of collaboration, it is not widespread. Moreover, challenges with business systems integration pose obstacles to collaboration and data sharing. Overall, these insights underscore the need for concerted efforts to foster a collaborative culture, address structural barriers, and integrate systems for seamless collaboration in utilising big data across departments. Appendix 13
[bookmark: _Toc159598306]6.2.12 How is information about big data initiatives communicated across different levels of the organisation?
The responses reflect a variety of approaches to communicating information about big data initiatives within the organisation. Some rely on digital platforms like newsletters and the company's internet homepage, indicating a modernised approach to dissemination. However, others highlight challenges such as limited communication, with some feeling that information about big data projects is shared in isolated silos rather than fostering cross-functional collaboration. Interestingly, operational activities like Quick Response Quality Control are seen as avenues for spreading data-driven insights, suggesting that certain processes may naturally facilitate information sharing. Nevertheless, there's uncertainty among some respondents about communication methods, while others resort to traditional channels like email and bulletins. Overall, while there is a mix of approaches, there is a need for a more cohesive strategy to address challenges such as limited collaboration and uncertainty, ensuring effective communication and engagement across all levels of the organisation. Appendix 14.
[bookmark: _Toc159598307]6.2.13 Does your organisation encourage experimentation and innovation in the use of big data?
The responses reveal a diverse array of perspectives on whether the organisation promotes experimentation and innovation in utilising big data. Some respondent’s express uncertainty or a lack of awareness about such initiatives, suggesting potential gaps in communication or visibility. Conversely, others assert that the organisation actively encourages experimentation and innovation, reflecting a proactive approach towards embracing new technologies. One respondent highlights a collaborative partnership with a university to explore industry trends, underscoring the organisation's openness to external collaborations for technological advancement. However, some individuals admit to limited awareness or experience with innovation initiatives related to big data, indicating possible communication deficiencies or low participation rates. Additionally, one respondent notes that innovation efforts may be more concentrated within specific functions rather than organisation-wide endeavours. Overall, while there are signs of encouragement for experimentation and innovation, there are also areas of uncertainty and limited awareness. Addressing these issues may require improved communication, increased participation, and a cohesive organisational strategy to cultivate a culture of innovation and experimentation across all levels and functions. Appendix 15.
[bookmark: _Toc159598308]6.2.14 Are there instances where taking risks with big data has resulted in positive outcomes?
The responses offer varied perspectives on whether taking risks with big data has led to positive outcomes within the organisation. While some respondent’s express uncertainty or lack of awareness regarding such instances, others affirm that there have indeed been positive outcomes resulting from strategic risk-taking with big data. One respondent cites machinery investment in the manufacturing unit as an example of successful risk-taking, while another highlights a specific case where changing the interstage inspection process led to improved product standards. However, some respondents admit to not being aware of any positive outcomes from risks with big data, indicating potential communication gaps or limited visibility of such successes. Overall, while there are indications of positive outcomes resulting from risk-taking with big data, there are also instances of uncertainty and limited awareness. Addressing these gaps may require enhanced communication, knowledge sharing, and a culture that fosters experimentation and calculated risk-taking to fully leverage the potential benefits of big data initiatives within the organisation. Appendix 16.
[bookmark: _Toc159598309]6.2.15 How flexible is the organisation in its use of big data to drive improvements?
The responses provide various viewpoints regarding the organisation's flexibility in using big data for improvement. Some respondents see the organisation as inflexible, suggesting a slow uptake despite a growing understanding of data integration. Others view the organisation's approach as inconsistent, with different departments utilising big data to varying degrees. Some express uncertainty about the organisation's flexibility, indicating a lack of clarity or knowledge in this area. However, there is a positive outlook on flexibility within operations, implying a supportive environment for big data in certain areas. Nevertheless, concerns about cost could hinder big data implementation due to perceived barriers. While there's recognition of big data's importance, it does not necessarily mean high flexibility in its use. Overall, while some areas show flexibility and acknowledgement of big data's significance, challenges like rigidity, inconsistency, uncertainty, and cost-consciousness may hinder its effective utilisation. Overcoming these challenges may require concerted efforts to foster flexibility, improve understanding, and remove perceived barriers across the organisation. Appendix 17.
[bookmark: _Toc159598310]6.2.16 Can you provide examples of how the company has pivoted in light of data be it negative or positive?
The responses offer a comprehensive overview of how the company has adjusted its strategies based on data-driven insights, resulting in both positive and negative outcomes. One respondent highlights the adoption of basic data collection in a digital factory, indicating a shift towards leveraging data for operational improvements, albeit in simple forms. Conversely, another respondent expresses uncertainty about specific instances of pivoting in response to data, suggesting a potential lack of clarity or awareness about data-driven initiatives. Additionally, late project releases are noted by one respondent, suggesting that although data may have been utilised to assess project timelines, it did not lead to favourable outcomes, indicating areas for improvement in data utilisation. On a positive note, the mention of data-driven recruitment strategies illustrates a pivot towards addressing recruitment challenges and optimising supplier relationships, demonstrating the proactive use of data for process enhancement. However, some respondents admit to limited experience with data-driven pivots, implying that certain areas of the organisation may still be lagging in implementing such initiatives. Nonetheless, one respondent highlights increased productivity resulting from data-driven initiatives, indicating successful utilisation of data insights to optimise processes and resource allocation. Overall, the responses underscore the importance of ongoing optimisation and improvement in data-driven decision-making processes within the organisation, recognising both successes and areas for further refinement. Appendix 18.
[bookmark: _Toc159598311]6.2.17 How would you assess the current state of big data adoption within the organisation?
The responses reflect a diverse range of perspectives on the organisation's current state of big data adoption. Some respondents indicate a lack of awareness or uncertainty about whether the organisation is considering big data adoption, suggesting potential gaps in visibility, or understanding of big data initiatives. On the other hand, there are indications of moderate progress, with the implementation of a new ERP system leading to a slightly more cohesive approach to data integration. However, there are also mentions of limited understanding, early stages, and low maturity in big data adoption, highlighting challenges such as a lack of clarity on usage and benefits, as well as skill gaps within the organisation. Despite these challenges, there is a positive assessment from some respondents, suggesting that there may be positive developments in leveraging big data effectively. Overall, these responses underscore the need for efforts to enhance awareness, build capability, and foster a supportive culture to advance big data initiatives across the organisation. Appendix 19.
[bookmark: _Toc159598312]6.2.18 What challenges have been presented in the utilisation of big data?
The responses outline various hurdles faced in the organisation's utilisation of big data. Firstly, there are difficulties in accessing current data, hinting at potential flaws in data management systems. Secondly, concerns about data manipulation raise doubts about the integrity and reliability of the data, which could compromise decision-making. Thirdly, inadequate IT infrastructure, especially concerning IoT standards, poses challenges in collecting and analysing data effectively. Additionally, there is a recognised need for a cultural shift towards data-driven decision-making, indicating a departure from traditional judgment-based approaches. Moreover, a lack of awareness and expertise among individuals underscores the necessity for educational initiatives and skill development programs. Overall, addressing these challenges requires a comprehensive strategy encompassing improvements in data management, infrastructure, culture, awareness, and skill development to facilitate successful big data utilisation within the organisation. Appendix 20.
[bookmark: _Toc159598313]6.2.19 Are there future plans for incorporating big data into the organisation's growth strategy?
The responses offer diverse perspectives on the organisation's future incorporation of big data into its growth strategy. Some respondents admit uncertainty or lack of detailed knowledge about these plans, hinting at potential communication gaps. However, despite this uncertainty, there is a prevailing positive sentiment among several respondents, suggesting a widespread acknowledgement of big data's importance for future growth and innovation. Moreover, strategic integration of big data into broader organisational strategies is highlighted, with mentions of alignment with industry standards like the Industry 4.0 framework. Additionally, specific integration into quality management strategies, such as through the use of ETQ, highlights a proactive approach to leveraging big data for organisational success. Overall, while awareness levels may vary, there is a clear recognition of big data's significance, indicating a forward-looking attitude towards incorporating it into growth strategies. Addressing any communication gaps will be essential to ensure seamless integration and alignment with organisational objectives. Appendix 21.
[bookmark: _Toc159598314]6.2.20 How do you envision the role of big data evolving within the company in the coming years?
The responses collectively shed light on the anticipated evolution of big data's role within the company in the forthcoming years. Initially, the organisation is depicted as being in the nascent stages of embracing big data, with discussions just commencing and some individuals endeavouring to assimilate the concept into operations. However, there is a notable consensus on the increasing significance of big data for decision-making, particularly in enhancing customer confidence and driving business outcomes. This underscores a growing acknowledgement of big data's value within the organisation. Moreover, respondents stress the necessity of adopting a structured approach to maximise the benefits of big data initiatives, emphasising the importance of strategic planning and organisation-wide alignment. The emergence of a more data-driven culture, exemplified by the success of initiatives like the digital factory, signals a broader shift towards embracing big data for operational enhancements. Challenges related to data volume are acknowledged, especially in industries characterised by high variety and low volume production, yet there's recognition of the potential to overcome these challenges through effective capture point development. Furthermore, the significance of investing in training, support, and effective communication is highlighted as pivotal for harnessing big data's full potential in facilitating faster and more effective decision-making. Lastly, there is an emphasis on integrating big data into core business activities like Value Stream Mapping (VSM) and Continuous Improvement (CI) initiatives, indicative of a vision where big data becomes intrinsic to organisational processes, fostering efficiency and innovation. Overall, these responses underscore a trajectory towards greater integration and utilisation of big data, driven by evolving cultural attitudes and strategic planning, with a focus on addressing challenges to unlock the full benefits of big data in driving organisational success. Appendix 22.


[bookmark: _Toc159598315]6.3 Case Study Findings 
Based on the summary of responses provided by the respondents, several trends have emerged, highlighting key projects that demonstrate how manufacturing can effectively leverage the utilisation of big data across the organisation.:
Big Data Empowerment: Expanding the organisation's utilisation of big data involves a multifaceted approach across four key categories:
Firstly, investment in empowerment: Strategic investments in training and infrastructure upgrades modernise IT systems and enhance workforce skills through online learning platforms. Prioritising skill enhancement lays a solid foundation for effectively leveraging big data.
Secondly, improving data integration and communication: Initiatives aimed at enhancing information sharing between departments break down silos and foster collaboration, allowing data to flow freely and informing decision-making processes.
Thirdly, establishing technical competence: Implementing structured training programs ensures employees possess the skills to use big data tools effectively. Comprehensive training sessions tailored to the organisation's needs equip employees with technical proficiency to navigate complex datasets and derive actionable insights.
Lastly, deploying communication and education strategies: Effective communication and education initiatives raise awareness of big data's role in decision-making and organisational transformation. Workshops, seminars, and educational campaigns disseminate knowledge about big data's significance and practical applications, fostering a data-centric culture.
By implementing these programs, organisations empower employees to utilise big data effectively, enhancing performance, fostering creativity, and driving innovation across all levels.
Standardisation of Big Data Utilisation: Standardising the use of big data across different departments is akin to establishing a common set of rules for handling data. It entails creating a shared playbook that guides how data is collected, processed, and analysed to inform decisions and enhance processes.
Organisations achieve this by defining clear protocols and guidelines outlining the best practices for utilising big data in various contexts. It's not just about dictating actions but also explaining the rationale behind preferred approaches and their alignment with overarching objectives.
For example, in data analysis, standardisation involves agreeing on consistent methods for data collection and analysis. This ensures uniformity in tools and techniques, facilitating comparison of results and extraction of meaningful insights.
Likewise, in process optimisation, standardisation means establishing common criteria for identifying issues and implementing data-driven solutions. By adopting a shared approach, duplication of efforts is avoided, and resources are efficiently directed towards addressing critical business challenges.
Standardisation also fosters transparency and accountability. Consistent adherence to established rules enables easier tracking of progress and accountability for outcomes. This fosters trust and collaboration among team members, as decisions are based on reliable, standardised data.
Moreover, standardisation mitigates risks by reducing the likelihood of errors or inconsistencies in analyses. This enhances confidence in the insights derived from big data, empowering informed decision-making.
Leadership Alignment and Engagement Initiative: The objective of the Leadership Alignment and Engagement Initiative is to guarantee that organisational leaders possess a comprehensive understanding of and actively engage in big data initiatives. This programme acknowledges the essential role that leaders play in effectively incorporating big data into organisational strategies. The focus is not solely on providing executives with training and support, but rather on enabling them to fully incorporate big data into the business plan.
Through the provision of appropriate training and assistance, it assists leaders in efficiently integrating big data into the wider organisational structure. This entails assisting them in comprehending the intricacies of big data and its potential effects on various facets of the business. Leaders who possess a genuine comprehension of the significance of big data can make well-informed decisions that propel the company's progress.
Leaders who are aligned and actively involved can utilise data insights to enhance operations, boost productivity, and accomplish strategic objectives. They possess the ability to discern patterns and trends within the data, revealing potential avenues for innovation and expansion. Leaders may steer the organisation towards increased success in the rapidly evolving digital environment by leveraging the potential of big data.
Moreover, when leaders actively engage in big data efforts, it fosters a culture of data-driven decision-making throughout the organisation. This cultural transformation fosters a culture of cooperation and openness, as employees at every hierarchical level embrace the use of data-driven insights to inform their decision-making.
The Leadership Alignment and Engagement Initiative serves as a catalyst for driving organisational transformation. Through the strategic utilisation of big data, we facilitate the alignment of leaders and foster their active engagement, enabling them to confidently lead and propel significant organisational transformation.
Cultural Transformation for Data-Driven Decision Making: 
Transforming the workplace culture to prioritise data-driven decision-making is about creating an environment where relying on data insights becomes second nature. It means encouraging everyone to trust in data rather than just going with their gut feelings. This shift requires fostering a mindset that values experimentation, innovation, and the use of data to guide decisions.
To make this change happen, organisations implement various initiatives like workshops, seminars, and recognition programs. These activities aim to educate employees about the importance of using data for decision-making and equip them with the skills needed to analyse and interpret data effectively.
By embracing data-driven insights, manufacturing companies can improve decision-making in significant ways. Firstly, making decisions based on data instead of relying solely on intuition leads to more informed choices, which can ultimately give the organisation a competitive edge.
Encouraging a culture of experimentation and innovation empowers employees to think creatively and explore new ideas. This can lead to the development of innovative solutions to challenges and drive continuous improvement across the organisation.
Additionally, prioritising data-driven decision-making helps streamline processes and reduce waste, ultimately improving efficiency. Analysing data to identify areas for improvement allows organisations to make targeted changes that save time and resources.
In essence, altering the workplace culture to accept data-driven decision-making is critical for manufacturing companies to thrive in today's dynamic business environment. Organisations may improve their outcomes and stay ahead of the competition by fostering a culture that prioritises evidence-based decision-making and supports innovation.
Flexibility and Adaptability Enhancement: Enhancing flexibility and adaptability within the organisation is all about being able to swiftly respond to changes, especially when it comes to using big data to improve processes. It means developing strategies to tackle challenges like rigidity, inconsistency, uncertainty, and being overly focused on costs.
By fostering a more agile approach to using big data, manufacturing organisations can make the most of insights to streamline processes, improve decision-making, and keep up in a market that's constantly changing.
To achieve this, organisations need to be open to change and willing to adapt their approaches as needed. This might involve rethinking traditional methods or embracing new technologies to stay ahead of the curve.
It's about being proactive rather than reactive, anticipating changes and having the flexibility to adjust course quickly when necessary. This might mean investing in training and development to keep employees' skills up to date or implementing new systems and processes to improve efficiency.
Ultimately, by prioritising flexibility and adaptability, organisations can position themselves to thrive in an ever-evolving market. They'll be better equipped to respond to challenges and seize opportunities as they arise, ensuring long-term success and sustainability.
Strategic Integration into Growth Strategy: To seamlessly integrate big data efforts into our growth plan, they must be synchronised with the organisation's long-term vision and expansion ambitions. This includes adhering to industry standards, particularly those established by Industry 4.0, and incorporating the usage of massive datasets into our overall objectives. To accomplish this, collaborate with diverse stakeholders and actively participate in strategic planning meetings to identify chances for efficiently exploiting big data. The goal is to promote innovation and long-term success inside the organisation.
Each of these projects is critical to the successful integration of massive datasets into the company's production operations. The organisation can achieve these goals by enhancing communication channels, introducing specialised training programmes, enlisting effective leadership, encouraging cultural change, and ensuring alignment with the overall plan at all levels. This holistic strategy promotes long-term development and innovation. Adopting this comprehensive strategy ensures that the company's usage of big data considerably improves its overall performance and market competitiveness.






Closing & Further Research Considerations
[bookmark: _Toc159598316]Closing
7.1 [bookmark: _Toc159598317]Conclusion 
The primary objective of this master's thesis was to examine the complex interrelationships among an organisation's culture, workforce dynamics, and the efficient utilisation of massive quantities of data in the context of Industry 4.0. The study aimed to bridge the distance between theoretical understanding and practical application by furnishing organisations with valuable insights that could aid them in effectively managing the complexities and opportunities of the digital era.
Upon the conclusion of an extensive examination of the pertinent scholarly works and empirical evidence, several noteworthy findings emerged. Ensuring the development of a robust organisational culture that prioritises data-driven decision-making, innovation, and creativity is of paramount importance for harnessing the full potential of big data. This is the initial and critical stage of the procedure. Beyond merely providing technical instruction and infrastructure, this must also be achieved through the promotion of an atmosphere that fosters innovation and ongoing education.
Furthermore, the study emphasised the importance of strategic leadership synchronisation and active integration during the advancement of big data initiatives. It is imperative that leaders possess the requisite knowledge and skills to recognise the profound importance of big data and seamlessly incorporate it into the overarching business strategy.
Moreover, establishing standard operating procedures and processes is critical for ensuring consistency in the implementation of big data across multiple departments. The implementation of precise directives can enhance the overall operational effectiveness of the organisation while also facilitating the optimisation of decision-making processes.
Furthermore, the study emphasised the criticality of possessing adaptability and agility to effectively confront the obstacles that arise from the utilisation of big data. To ensure the ability to adapt swiftly and capitalise on emergent opportunities, organisations must develop strategies to surmount challenges including rigidity and unpredictability.
Ultimately, to foster sustainable development and innovation, it is critical to integrate big data initiatives into long-term growth objectives in a strategic manner and to comply with industry standards. By effectively incorporating the application of big data into their strategic objectives, organisations can potentially attain a competitive edge in the marketplace.
This thesis concludes with a contribution to the ongoing discourse regarding organisational culture and its impact on fostering innovation, efficiency, and a competitive advantage in the digital age. By furnishing businesses with practical guidance and critical insights, it empowers these entities to attain success in an era where data is increasingly pervasive.
[bookmark: _Toc159598318]7.2 Further Research Considerations
Further research is needed to deepen the understanding of facilitating organisational change, building upon the insights gained from previous research. Exploring various aspects such as change management strategies, stakeholder engagement, organisational culture, and leadership dynamics can provide valuable insights for more effective change initiatives. Additionally, investigating case studies and employing innovative methodologies can offer a holistic understanding of organisational change. Continuous research efforts are essential for refining approaches to navigating change in today's dynamic business environment.
[bookmark: _Toc159598319]7.2.1 Change Management
Change management refers to a structured process aimed at planning and implementing new operational methods within an organisation. Various academic disciplines have extensively researched and formulated theories regarding effective approaches to organisational change. A common objective across these theories is to facilitate organisational progress by garnering full support and cooperation from all stakeholders affected by the change. Recognising that change transcends individual positions or departments, change management models emphasise the holistic impact of change throughout the organisation. These models are designed to address change comprehensively, preparing individuals for its effects and fostering widespread buy-in for the transition. Numerous change management models exist, offering organisations the flexibility to select the most suitable approach. Among the influential figures in this field is John Kotter, a renowned professor at Harvard Business School and the founder of Kotter International, a leading management consulting organisation. (Dana Miranda, 2022)
[bookmark: _Toc159598320]7.2.2 Psychology of Change
Change is an inevitable aspect of life, impacting both personal and professional realms and eliciting various emotions and responses. For leaders, the challenge lies in guiding organisational change while fostering a positive team mindset. While change is vital for organisational competitiveness and fosters opportunities for growth and innovation, its successful management demands meticulous planning, transparent communication, and insight into human psychology. Individuals often resist change due to a preference for familiarity, but adept leaders can overcome this by highlighting the change's purpose and offering unwavering support.
Psychological principles serve as a cornerstone for facilitating organisational change, necessitating leaders to comprehend and address resistance factors proactively. By reinforcing desired behaviours and equipping teams with the necessary skills and resources, leaders empower their workforce to embrace change constructively. Additionally, recognising individual differences in responses to change is pivotal, as a uniform approach may not suffice. Cultivating an inclusive environment that values diversity ensures everyone feels respected and supported amid transitions.
Effective communication is paramount throughout the change journey, with leaders tasked with articulating the change rationale consistently and transparently. Transparency, honesty, and authenticity foster trust and enhance employee engagement. Moreover, leaders must display adaptability and openness to feedback, adjusting strategies based on evolving circumstances. Demonstrating flexibility and empathy fosters a culture conducive to collaboration and innovation.
In essence, successful organisational change hinges on a profound understanding of human behaviour, adept communication, and adaptive leadership. By prioritising team well-being and embracing diversity, leaders can steer change effectively, propelling sustainable growth and success for their organisations. (Barnes, 2021)
[bookmark: _Toc159598321]7.2.3 A leaders Influence on Strategic Change
The failure rate of organisational transformations remains high, with many leaders struggling to implement lasting change effectively. Three common pitfalls often sabotage change efforts: scope naiveté, change laziness, and misjudging how others perceive the leader's motives.
Scope naiveté in organisational change refers to the tendency of leaders to underestimate the complexity and effort required for successful transformation. This often leads to fragmented initiatives and ineffective communication. To address this, leaders must carefully plan and integrate change efforts, ensuring coherence and alignment with the organisation's goals and capabilities. Effective communication and strategic sequencing of initiatives are essential to navigating through the challenges of organisational change successfully.
Change laziness refers to the tendency of leaders to overestimate the organisation's readiness for change while neglecting to provide sufficient support. This often manifests in superficial communication efforts that fail to address the challenges of change or actively listen to employees' concerns. Successful transformation requires leaders to honestly assess the organisation's capacity for change, engage in active listening, and demonstrate personal commitment to the transformation process.
Misjudging how others perceive a leader's motives can have detrimental effects on trust and commitment to change initiatives within an organisation. It's crucial for leaders to maintain transparency regarding their connection to the transformation and to actively demonstrate genuine commitment to its success. This entails openly sharing personal stories and experiences related to the change journey, allowing employees to connect with the leader on a more human level. Additionally, leaders should engage employees in the change process by soliciting their input, addressing their concerns, and involving them in decision-making whenever possible. By fostering open communication and collaboration, leaders can build trust and alignment around the transformational goals, ultimately driving greater buy-in and success for the change efforts.
In conclusion, successful organisational change requires leaders to address these common pitfalls by understanding the scope of change, providing adequate support, and building trust through authentic leadership. By recognising the challenges ahead and committing to personal and organisational growth, leaders can navigate the complexities of transformation more effectively. (Carucci, 2021)
[bookmark: _Toc159598322]7.3 Limitations
It is imperative to acknowledge that although this paper may serve as a valuable resource for businesses, every organisation possesses unique characteristics. The information and observations provided here are meant to serve as recommendations rather than rigid principles, given that specific actions may vary and are not directly aligned with the research that has been presented. Consequently, further investigation and analysis are advised to be undertaken regarding each of the aforementioned topics to attain a more comprehensive comprehension and customise strategies to suit the distinct circumstances of individual organisations.
Each business operates within a unique configuration of conditions, encompassing financial constraints, expertise, resources, and standards of excellence. Organisations must therefore thoroughly assess how to modify and apply the provided information to suit their specific circumstances and requirements.
Moreover, it is imperative to underscore that the content presented in this paper is meant to aid organisations in their endeavours towards sustainability; however, it should not be considered a comprehensive compilation. Additional inquiry and investigation are necessary in each of the highlighted areas to obtain a more exhaustive understanding and tailor approaches to the specific circumstances of each organisation.
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Are there future plans for incorporating big data into the organisation's growth strategy?

*I do not know, we have a global Chief Data Officer, so | am sure there are some, but | am not aware of it in detail."
“Unsure but it should be integral"
"Yes"
"Part of the strategy industry /people 4.0 standards"
“None that | am aware of*
"I assume s but have only seen this as part of Quality strategy - use of ETQ"

s
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How do you envision the role of big data evolving within the company in the coming years?

“Just the discussion starting and some people trying to incorporate the concept.”
“Increasingly important for decision making be giving confidence to customers"

“It will evolve, how well it evolves needs substancial, coherent, organisation and a structered approach across all aspects of the
business.”

* We are getting more data driven , see this more and more since the success of the digital factory *

“We produce high variety, low volume so difficult to generate large amounts of data. However, there are numerous capture points that
can be developed. The ETQ is a good example of this where there is data but it is not utilised effectively.”

“With the right training, support and communication big data can provide a vital role on making faster and more effective decisions”

"It needs to become the objective base line of the business feeding into VSM and Cl activities "
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1. Power culture

Power is concentrated among a few
people, in the hands of one leader or
a small group of individuals only.
This type of culture is based on the
work of individuals; performance and
success are significant elements of
it.

3. Task culture

The structure of such cultures
resembles a matrix, where those
individuals with expertise gain power

rather than those having
positions or strong personalities.
These organizations  are flexible and
adaptable.

2. Role culture

Power mainly derives from the
personal position; there is strict
control, and the bodies and roles
within such organizations are more
important than individuals.
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Big Data Understanding

1. How would you efine big data i the context of the organisation? *
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2. Provide examples of how big data s currently utlsed witnin the Organisation? *
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Organisational Culture and Big Data Adoption
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3. What to0ls and technologies does the Organisation use for big data storage and processing?
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Section3

Overall Reflections and Future Plans

17. How would you assess the current state of big data adoption within tne organisation? *
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‘Subject: Gareth Frost - Masters Thesis research into Big Data usage and Organisational culture
Importance: High

c2-Confidential
Dear Recipient
You have been selected as part of an organisational cross section to complete a Master's Thesis research questionnaire on “Big Data and Organisational Culture””

This research, conducted as part of the requirements for the completion of a master's degree in Advanced Manufacturing: Industry 4.0 from the University of Wales Trinity St. David, focuses on
evaluating the utilisation of big data within the manufacturing sector. The study aims to explore the cultural obstacles that may impede the seamless integration of big data and seeks to establish
correlations between these challenges. The central proposition is that the development of a comprehensive organisational strategy coupled with effective leadership can foster a culture conducive
to big data adoption, resulting in diminished cultural resistance to change. The anticipated outcome is an enhancement in organisational efficiency and sustainability within the context of advanced
manufacturing,

‘The study will employ  questionnaire format, ensuring the anonymity of respondents, including the researcher. All collected data wil be securely stored and will be deleted once it is no longer
necessary for the research

Follow link below for anonymous Questionnaire.
bty .com./e/azhizlBKzn
Responses due 9" February.

forms.of

The data gathered in the research may be cited in the Dissertation, and specific quotations may be utilised to substantiate the researcher's observations and statements. Additionally, 2 copy of the.
questionnaire may be appended to provide evidence of academic rigour.

|understand that by answering the questions, | am giving my permission in the following ways:

|understand that taking part in the study is entirely optional and that | can stop at any time, with o obligations associated

I agree that the research may be recorded for the exclusive use of the study.

1 give permission for my study data to be used anonymously in the course of the thesis in order to verify acadenic rigour and serve s a source of reference.

|understand that the researcher, the researcher's supervisor, and the members of the examination committee may review the data gathered, and | give my consent for this review.

|am aware that there are no risks or benefits associated with my participation in this study.

|understand that my information wil be treated with the highest care and discretion, protecting my identity and the identities of anybody else identified in the research.

I voluntarily provide permission to take part in the previously described research

1f you have any questions please feel free to contact me via your chosen method, I look forward to seeing your insights in to this research.

Sincerely

Gareth Frost (BEng Hons)
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How would you define big data in the context of the organisation?

“Not understood and not utilized. While Safran Group has a Big Data team, when it comes down to the BU levels, especially our own, it
does not appear to be used or even analyzed. *

“Large data sets from a variety of sources in the organisation that increase with time and are difficult to analyse easily manually. *
“It forms part of the decision making processes with in the business to improve it's performance and fulfil customers satisfaction.”
“increasing volumes of data that can be complex and have varity *

“Rarely used”

“Collection of data from key business operating systems"

* Within an organization it should hamess the connectivity of business systems, in order to allow data to be presented for business
transformation or CI. "
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Provide examples of how big data is currently utilised within the Organisation.?

*Safran Group utilize big data with some group analytics and some more mature sites are utilizing big data. *

“We have the a system which maintains all the sales, orders, materials, suppliers and manufacturing data and enables traceability for
the life of a product from the arrival of its component parts into the business. *

“Identifying risks, continous improvements and helps identify opportunies.”

“Digital factory gives us data on performance on the fal, can drive us towards improvemment activities to eliimante NVA in our pro-
cess. Hapster app is used to collect knowledge on how to break down a skill and aids us as a standard way to train people *

"I have not seen any evidence”
"Data is used to drive analytics and insights such as Power BI, ETQ Dashboard etc. Gives insights into performance, trends etc. "

" MES (Digital factory) on the FAL line providing data on NVA time. - OEE (Poet) within MU providing data on OEE lost/down time. "
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What tools and technologies does the Organisation use for big data storage and processing?

I do not know the technical as it is outside my scope
“We use an ERP system called BaaN for the above and we also have ETQ to manage non-conformities and audits and their findings. *

“In MU for example, MU uses  software system to collect preformance output, it collates data from productions areas and provides 4
channels of information, these are OEE, Availablity, Performace and Quality *

“I cloud , computer drives Tablets , mobile phones ,
“Excel spreadsheets, Smart Sheets, ETQ, Sharepoint, Teams"
“PowerBI"

" At present the data is stored on the cloud. "
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How are large volumes of data, both structured and unstructured handled?

“N/A"

“The data can be summarised using reports such as Crystal reports, birst and power Bl and inventory and supplier data is analysed us-
ing LeanDNA *

“By means of cloud computing and data storage servers."
“By individuals and overseen by secruity systems *
“Not sure”
*Structured into Tables. Tables are linked. Unsure of unstructured data."

“Currently the business systems do not talk to each other, this presents a problem when structuring the data. Current state is three dif-
ferent systems provide the answer. "
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How are large volumes of data, both structured and unstructured handled?

“N/A"

“The data can be summarised using reports such as Crystal reports, birst and power Bl and inventory and supplier data is analysed us-
ing LeanDNA *
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How does the Organization leverage big data for business analytics and decision-making?

“N/A"

“Data s utilised as evidence for decision making and aiding customer confidence however, sometimes the data is manipulated to give
a false narrative. *

“Pre-determind key input parameters are collected then analysis to indentify areas of weakness enabling focused improvement of spe-
cific actions in the right place in real time. *

“We use this on kaizen events , one safran within our areas "
“Not sure”

“Custom dashboards aligned to business KPI's. Could be improved as a number of analytics are driven through excel which may not be
using a single source of truth."

* For the systems currently in place the output data is used for a feed into either process improvements or Kaizen events. *
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Instances where big data has led to actionable insights or improvements?

“N/A"

*Sales order output in aftermarket was showing as below the capacity required to fulfil obligations to customers. Improvements made
due to this requirement focussed on efficiency and capacity increase meant that the right choices were made to achieve the require-
ment not necessarily cost saving as is often the case. *

“Multi-million £ manufacturing equipment investment.”

“Digital Factory gave us an insight to our longest waiting times , interstage inspections was our top offender, by targeting this area we
eventually by training staff better , checking our compliance towards this inspection were able to build quality into build and elimante
this activity in the process "

"I have not encountered any."
"Product NCR performance analysis - DPU reduction for customer delivered items"

“- Productivity increase on final assembly. - Increased levels of OEE in the manufacturing plants with capital equipment. *
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How does leadership within the Organisation promote the adoption of big data technologies?

"Currently, very few are aware of big data, as we are not a data-oriented business. "
"It sees the importance but is not good at translating that importance and benefit down the chain. *
“Not very well"

“We within operations have started training our maangers and given them an insight on how companies use data , to drive improve-
ments etc”

"I don't believe it does”
"I don't see this in Safran”

“Only within some functions. *
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Is there a clear vision for integrating big data into the overall business strategy?

“I do not know if there is, we have hired a Chief Data Officer, so I'd like to think we are growing the data discussion and big data, but |
am not sure. "

"It is not clear how that is done currently”
“There is a vision and a strategy, however understanding the nature of the potential and implentation and expectation is fragmented.”
“Within operations we have a clear vision around data and we use this to drive our ipmrovemnts *
“Not that | am aware of"
“Manufacturing 4.0 Strategy is communicated but this appears to be manufacturing specific rather than the business holistic strategy”

"No®
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Are there initiatives in place to train employees on big data technologies and analytics?

“N/A"

“Some departments are better than others but all functions are disparate and there is no cohesive approach or any fixed defined
“good” data set. Data is pulled from lots of places, by lots of people using lots of different systems. *

“Yes, but poorly executed, generally too little to late and normally after the event.”

“We have a program within training and the company overall is training people on M3 at the moment which will have data for the end
user to be able to analysis and use . Training i currently ongoing in MU for OEE and how to use the poet app®

“Not that | am aware of"
“Not to my knowledge"

“Yes - but only in some functions."




image51.png
departments are better
poorly executed end user

lots of people people using lots approach

poet app PP
ata set use
lots of places data good
MU for OEE moment which will have data

functions are disparate program within training

able ongoing different systems




image52.png
Are there initiatives in place to train employees on big data technologies and analytics?

“N/A"

“Some departments are better than others but all functions are disparate and there is no cohesive approach or any fixed defined
“good” data set. Data is pulled from lots of places, by lots of people using lots of different systems. *

“Yes, but poorly executed, generally too little to late and normally after the event.”

“We have a program within training and the company overall is training people on M3 at the moment which will have data for the end
user to be able to analysis and use . Training i currently ongoing in MU for OEE and how to use the poet app®

“Not that | am aware of"
“Not to my knowledge"

“Yes - but only in some functions."




image53.png
departments are better
poorly executed end user

lots of people people using lots approach

poet app PP
ata set use
lots of places data good
MU for OEE moment which will have data

functions are disparate program within training

able ongoing different systems




image54.png
How do you ensure that your workforce is equipped with the necessary skills to work with big data?

*In Cl, | am pushing the team through MiniTab training to begin, as well as PowerBl but we will begin to undertake Python training to
further grow for Big Data."

“Standard reporting, standard metrics, a cohesive policy for managing the data and the extraction of the reporting. Good training so all
have the same access for transparency. *

“By indentifying the the required technology and training required in advance, nut is exicuted as per my previous answer."
“Train the work force on current technologies and data secruityy”
“Develop a strategy, identify key stakeholders, train and deploy.”

*I am supporting my team, as well as BPM's and BPO's in the use of online dashboards (ETQ & OSR) to manage NCR, Documents and
Audits. 1 do this both in group forums and on an individual basis. | actively encourage the use of single source of truth visuals like
PowerBI and support removing excel driven controls/analytics that create more work."

“*Rate of learning needs to be twice that the rate of physical change”. Training and upskilling packages are deployed within the indus-

trial training schools. *
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To what extent does the Organisation encourage cross-departmental collaboration in utilising big data?

“Limited extent "
“Not a great deal"
“Improving but fragment.”
“The company is currently encouraging more and more cross functional collaboration  this comes with a culutural challenge *
I have not seen this in practice”
“Minimal experience of this during my 7 months with Safran. Possibly observed through QRQC/Manufacturing Planning forecast.”

“Current the business systems do not talk to each other which provides challenges to get to RC. *
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How is information about big data initiatives communicated across different levels of the organisation?

"I see newsletters and insite (our internet homepage)"
"Not really. "
“In silos with very little cross functional activity"

“Within operations we have various activities like QRQC which is a data driven activity which communicates data to the wider audiance
Jteams for example”

“"Not sure, | have not received any communication”
“Email comms/bulletins etc.

"Manual reporting. "
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Does your organisation encourage experimentation and innovation in the use of big data?

I do not know*
“Not really aware of this *
“Yes"
“We cureently partnered with Swansea Trinty universtiy where we explore the latestest industry 4.0 which includes use of big data *
“"Not that | am aware of"
“I have not experienced this."

"Yes - within some functions.”
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Are there instances where taking risks with big data has resulted in positive outcomes?

*I do not know"
“Unsure”
"Yes MU machinery investment"

“The interstage inspecation for example , many were against this move saying this could compromise the intergrtity of the product,
but we found that its improved the standard by taking inspection away , inpspection were not being done to the design data and had
the reverse effect where for instances people were saying cable ties were not tight enough, this then caused over tigthen and intermit-

temnt flow of electricty through the cable causing faults by end user *

“Not that | am aware of"
"l am not aware of this."

s
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How flexible is the organisation in its use of big data to drive improvements?

“Rigid. They are starting to understand how we can introduce data into our current processes so we can pull and analyze. | think they
are years away from Big Data."

“Very haphazard, some do it well, others not at all*
“Unsure”

“As stated we are very flexible within operatiions and encourage this *
“Not sure”

“There appears to be a cost conscious mindset to using big data, therefore people expect it to be hard to justify and not likely to get
approval. From a Cl perspective, data s used to drive improvements but | am not sure what level Big Data is used for this."

“Its recognized as being needed by the business. *
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Can you provide examples of how the company has pivoted in light of data be it negative or positive?

“Increase in Operations due to introduction of a digital factory, which s not a breakthrough system, just basic data points being collec-
ted. "

“Unsure”
“Late release of projects.”

“We collected data on recruitment and measure negative/postive trends from our suppilies of man power, this drives us to be able to
address any issues in this area with the suppilier *

“No®
*I have not experienced this to be able to comment”

“Increased levels of productivity *
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How would you assess the current state of big data adoption within the organisation?

“I do not know if they are looking towards it*
*Slightly more cohesive as the new ERP system s driving a single source of data for many things. *
“Not fully understood in respect to usage and potential of cross functional exchange of data benefits and pit falls."
“Good *
“Very early stages if at all*
“Minimal - low maturity. Awareness of existence but a lack of capability and know how"

"Currently being held back to lack of skills. "
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What challenges have been presented in the utilisation of big data

*Finding any current data first! *
“Manipulation of the data"
“Weak or lack of IT network inforstucture and industial stand use of IOT and it's importance.”

“Culutral change and moving away from individauls making decisions without solid evidence which as long as the data has been input-
ted correctly gives us that solid evidence *

“None that | am aware of"
*People understanding and capability”

“Skills in order to deploy.”




image87.png
Manipulation of the data Skills in order Weak or lack

aware moving away stand use industial
use of 10T data inputted correctly

individauls decisions

current data solid evidence
importance Culutral change network inforstucture

People understanding understanding and capability




image88.png
What challenges have been presented in the utilisation of big data

*Finding any current data first! *
“Manipulation of the data"
“Weak or lack of IT network inforstucture and industial stand use of IOT and it's importance.”

“Culutral change and moving away from individauls making decisions without solid evidence which as long as the data has been input-
ted correctly gives us that solid evidence *

“None that | am aware of"
*People understanding and capability”

“Skills in order to deploy.”




