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Abstract
This dissertation investigates the internal audit processes employed by Sumitomo Electric Wiring Systems-Europe (SEWS-E) in managing machinery transfers across multiple international manufacturing sites. Machinery relocations present significant operational risks, including equipment damage, safety hazards, and production delays. The primary aim of this study is to assess how structured internal audits can mitigate these risks, improve transfer efficiency, and support long-term equipment reliability.
A mixed-methods case study approach was adopted, combining quantitative audit data from 2023 and 2024 with qualitative insights from site observations and stakeholder feedback. The evaluation focused on four SEWS-E regions (Egypt, Morocco, Romania, and Tunisia) analysing audit performance trends, failure themes, and procedural improvements over time. Comparative results indicated a measurable improvement in audit compliance and safety performance, particularly in response to revised scoring criteria and increased audit standardisation.
The study highlights several key findings: inconsistency in auditor judgement, documentation gaps, and lack of real-time audit tools were recurring challenges, while improvements in Health and Safety scores and Corrective Action Plan (CAP) effectiveness demonstrated the positive impact of recent audit refinements. Strategic recommendations include implementing a digital audit platform, adopting risk-based audit scheduling, and enhancing auditor training.
This research concludes that internal audits are not merely compliance checks but are central to maintaining production readiness, safeguarding product quality, and driving continuous improvement. The study offers a practical framework for enhancing audit effectiveness in global manufacturing environments and contributes to the broader understanding of engineering risk management in high-precision, cross-site equipment transfers.
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[bookmark: _Toc198120575]1.1 Background
[image: ]Sumitomo Electric Wiring Systems (SEWS-E) is a leading manufacturer of automotive wiring harnesses, connectors, and related systems, serving as a critical supplier to the global automotive industry. Operating in several nations, SEWS-E is a division of the larger Sumitomo Electric Industries Group, with production facilities ideally situated to satisfy the shifting demands of the automotive industry. Wiring harnesses (as seen in Figure 1.) are essential components in modern vehicles, providing the electrical and communication pathways that power various systems, from safety features to infotainment. Due to its dedication to quality and innovation, SEWS-E has established itself as a reliable partner for leading car manufacturers across the globe.
Figure 1. Wiring Harness
To maximise capacity and sustain efficiency, SEWS-E often moves machinery between facilities in response to changing production demands and global market challenges. However, these machine transfers are complex and pose risks to production schedules, equipment functionality, and operational continuity. These issues are the main topic of this dissertation, especially the function of organised internal audits in reducing the risks connected to the transfer of machinery. SEWS-E can maintain its dedication to producing high-quality products while maximising resources and prolonging equipment lifespan by making sure equipment is kept in optimal condition and taking proactive measures to address possible problems.

[bookmark: _Toc198120576]1.2 Rationale for the Study
[image: ]Since Sumitomo Electric Wiring Systems (SEWS-E) operates all over the globe (as seen in Figure 2.), it is necessary to regularly move important machinery between foreign facilities meet varying production demands and maximise capacity. These transfers, however, frequently come with several difficulties, such as broken or non-operational equipment, production continuity risks, and missing or damaged parts.
Figure 2. World Map with SEWS-E’s locations marked
These problems jeopardise not only manufacturing schedules but also the long-term usability of machinery, employee safety, and product quality. Despite efforts to mitigate these risks, gaps in pre-transfer and post-transfer procedures can lead to inefficiencies, unexpected downtime, and increased operational costs. Ensuring that machinery is audited after transfer is critical to maintaining compliance with industry standards, minimising disruptions, and optimising performance.
However, there remains a lack of standardisation and industry wide best practices regarding the internal audit processes specific to machinery transfers. While general audit frameworks exist (e.g., ISO 9001 for quality management and ISO 45001 for occupational health and safety), they are not always tailored to the complexities of cross-border equipment relocation, regulatory compliance, and logistical constraints. Additionally, limited research has been conducted on how internal audits can proactively identify and prevent failures in machinery transfers, rather than merely detecting issues after they arise.
The purpose of this study is to examine how structured internal audits can reduce these risks, guarantee equipment performance, and increase the lifespan of machinery. By evaluating SEWS-E's current audit procedures and identifying areas for improvement, this research aims to bridge the existing knowledge gap and contribute to more efficient, standardised internal audit frameworks for machinery transfers. In doing so, this study supports SEWS-E's continuous dedication to resource optimisation and operational excellence in an increasingly competitive manufacturing landscape.
[bookmark: _Toc198120577]1.3  The Role of Structured Internal Audits and their Effectiveness
Structured internal audits are a systematic and methodical approach to evaluating the effectiveness of machinery transfer processes. They serve as a crucial mechanism for ensuring that equipment relocations adhere to predefined operational standards, regulatory requirements, and company specific policies. By following a structured audit framework, organisations can systematically assess pre-transfer, in transit, and post-transfer conditions to minimise risks and improve efficiency.
By embedding structured audits into the machinery transfer workflow, SEWS-E can enhance operational efficiency, minimise downtime, ensure regulatory compliance, and extend the lifespan of critical equipment. A robust internal audit framework does not merely identify failures after they occur, it provides a proactive mechanism to prevent breakdowns, reduce costs, and safeguard production continuity.
Research by Hicks and Matthews (2011) highlights the significance of understanding machine-material interactions as a means of achieving sustainable process improvements. This concept is particularly relevant in precision dependent manufacturing processes, such as crimping operations, where the quality of crimped connections directly affects the performance and reliability of electrical systems. SEWS-E, as a manufacturer specialising in electrical wiring systems, relies heavily on the accuracy and repeatability of such operations. By implementing structured audits, SEWS-E can systematically evaluate crimping processes, detect inconsistencies, and make necessary improvements to ensure high quality production standards.
Additionally, Türetken et al. (2019) emphasise that the effectiveness of internal audits is influenced by multiple factors, including audit structure, auditor expertise, and organisational support. Their research suggests that organisations that regularly review and refine their internal audit frameworks can achieve higher levels of process control and compliance, leading to improved operational outcomes. This is particularly relevant for SEWS-E, where structured audits help identify inefficiencies in equipment usage, maintenance practices, and transfer procedures.
Furthermore, Moeller (2022) asserts that internal audits are essential in fostering a culture of accountability within organisations, ensuring that standard operating procedures (SOPs) are followed consistently. This is particularly valuable in machinery transfers, where deviations from standard protocols can lead to equipment malfunctions, production delays, and increased costs. By incorporating regular and structured audits, SEWS-E can ensure that each stage of machinery transfer is thoroughly assessed, reducing the risk of operational failures and unplanned downtime. 
The insights from these studies reinforce the critical role of structured internal audits in ensuring process stability and continuous improvement. In the context of machinery transfers, internal audits act as a verification mechanism, ensuring that the lessons from research, such as machine-material interactions, audit structuring, and organisational compliance, are actively incorporated into SEWS-E’s operational framework. By aligning internal audits with key manufacturing parameters, such as crimping accuracy, equipment calibration, and maintenance schedules, SEWS-E can systematically detect inefficiencies and implement corrective actions before they escalate into production failures. This directly impacts the consistency and performance of the final wire harness product, where even minor deviations in crimping force or wire positioning can lead to system-wide electrical failures. Structured audits help maintain high manufacturing quality, while also alleviating the complexity of machinery transfers by reducing uncertainty, standardising procedures, and providing assurance across sites.
In summary, structured internal audits serve as a proactive tool for identifying inefficiencies, maintaining compliance, and enhancing equipment reliability. Beyond simply detecting errors, they create a closed-loop feedback system that integrates scientific research, operational experience, and industry best practices to optimise machinery transfers. For SEWS-E, an effective audit framework is indispensable not only for minimising operational risks and ensuring seamless equipment transfers but also for driving long-term process improvements and reinforcing a culture of accountability across global manufacturing operations.
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The primary aim of this dissertation is to assess the internal audit processes applied to machinery transfers within Sumitomo Electric Wiring Systems (SEWS-E), evaluating their effectiveness in mitigating operational risks and improving transfer efficiency. Machinery relocations within SEWS-E pose significant challenges, including equipment damage, missing parts, and disruptions to production. This study aims to analyse how structured internal audits can enhance these transfers by identifying weaknesses, ensuring compliance with company procedures, and improving overall operational reliability.
Through this assessment, the study seeks to:
· Evaluate the role of internal audits in ensuring the seamless transfer of machinery across SEWS-E locations.
· Analyse key risks associated with machinery relocations and their impact on production, quality, and equipment lifespan.
· Compare internal audit data from 2023 and 2024 to assess improvements and gaps in the current framework.
· Recommend enhancements to SEWS-E’s internal audit processes to minimise downtime, improve machine readiness, and standardise transfer procedures.
[bookmark: _Toc198120580]2.2 Specific Objectives
This dissertation's main goal is to assess how Sumitomo Electric Wiring Systems' (SEWS-E) machinery transfers can be made more dependable and efficient through organised internal audits. This study looks at data from 2023–2024 and current practices to show how important internal audits are for managing risks and improving operational performance.
1. To evaluate the current internal audit processes at SEWS-E with a focus on their application to machinery transfers, identifying strengths and areas for improvement.
2. To analyse the impact of machinery transfer-related issues, such as non-functional equipment, missing or damaged parts, and delays, on production quality, safety, and equipment lifespan.
3. To compare finding of audits from 2023 and 2024 to evaluate the effectiveness of implemented audit strategies over time.
4. To identify key factors influencing equipment lifespan during machinery transfers and recommend audit-driven improvements to minimise degradation and operational inefficiencies.
[bookmark: _Toc198120581]2.3 Report Structure
Report Structure
This report is structured across thirteen chapters to explore how internal audit processes can be optimised to improve the reliability and efficiency of machinery transfers within SEWS-E. 
· Chapter 1 introduces the background of the study, outlines the rationale for conducting the research, and defines the core aim and objectives.
· Chapter 2 clearly presents the primary aim and specific objectives to provide direction and scope for the investigation.
· Chapter 3 presents the project timeline, identifying key milestones and scheduling across the audit process period.
· Chapter 4 reviews relevant literature on internal auditing in manufacturing, including best practices, audit structure, risk mitigation, and procedural standards that frame the context of this study.
· Chapter 5 focuses on SEWS-E’s internal audit process, describing the audit flow chart, data collection methods, SWOT analysis, and the analytical framework.
· Chapter 6 outlines the work carried out, including the scope of the audits conducted, the criteria used, examples of equipment failures, and how risks were identified and mitigated during the audits.
· Chapter 7 presents a comparative analysis of audit results from 2023 and 2024, offering a breakdown of performance by site, machine type, and audit category, as well as identifying key trends and changes over time.
· Chapter 8 provides a deeper evaluation of the results, summarising key findings, operational impacts, and a combined data analysis across the audit cycles.
· Chapter 9 delivers a critical discussion on SEWS-E’s audit performance, comparing it with industry best practices, interpreting the significance of the results, and exploring audit effectiveness.
· Chapter 10 presents practical recommendations and outlines further opportunities for development, with a focus on audit process improvement, digitalisation, and strategic alignment.
· Chapter 11 concludes the dissertation by summarising the overall findings in relation to the study’s aims and objectives.
· Chapter 12 lists all references cited throughout the report using the appropriate academic format.
· Chapter 13 contains appendices, including supporting documents, audit check sheets, and additional visual materials referenced in the main chapters.
[bookmark: _Toc198120582]3. Timing Plan
[bookmark: _Toc198120583]3.1 Project Timeline
The project timeline is structured into two primary sections: the audit-based timeline and the dissertation development timeline. The audit-based timeline focuses on conducting structured audits across multiple SEWS-E locations, while the dissertation timeline ensures the research, analysis, and documentation are completed effectively within the designated timeframe.

[image: ]Audit-Based Timeline:
Figure 3. Audit Timing Plan
The audit process involves site visits across key SEWS-E locations, including Egypt (EGY), Morocco (MOR), Romania (ROM), and Tunisia (TUN). These audits aim to assess the internal audit processes for machinery transfers, identifying operational inefficiencies and ensuring compliance with audit standards. The audits occur over the latter stages of each year, as seen in figure 3. Following each audit, sites are required to submit Corrective Action Plans (CP1 and CP2), detailing the amendments made in response to identified issues. This should then be finished by 90 days from the first audit date, as shown in green highlighted.
This is in alignment with SEWS-E’s internal auditing standards. This is shown further in the assignment.






[image: ]Dissertation Project Timeline:
Figure 4. Dissertation Project Schedule
The dissertation timeline runs in parallel with the audit process, ensuring that research and documentation progress in alignment with findings from the audits. Key milestones include:
· Project Selection & Initial Submission: The initial phase involved considering various project options before finalising the focus on assessing SEWS-E’s internal audit processes. The formal submission of the project proposal marked the start of structured research.

· Information Gathering & Research: As the audits progressed, research efforts intensified, incorporating findings from the site visits, literature reviews, and structured internal audit assessments.

· Dissertation Write-Up (10,000 Words): The dissertation writing phase extends over several months, ensuring a thorough analysis of audit effectiveness, process improvements, and key recommendations for SEWS-E’s machinery transfer audits.

· Interim & Final Viva Presentations: Interim and final viva sessions serve as evaluation points, allowing feedback and refinement of the research findings. These presentations ensure that the dissertation aligns with academic and industry expectations.

· Poster Completion & Final Submission: The final stages include preparing a poster summarising key findings and formally submitting the dissertation for assessment.
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Internal auditing in manufacturing is a critical function that ensures compliance with regulatory standards such as ISO 9001 (Quality Management Systems) and ISO 45001 (Occupational Health and Safety Management Systems), enhances operational efficiency, and mitigates risks associated with production processes. According to Thesari et al. (2021), internal audits are integral to identifying weaknesses in manufacturing strategies and processes. Their study highlights that manufacturing audits can illuminate production strategies, enabling organisations to address inefficiencies stemming from a lack of professional oversight.
Furthermore, Bernardo et al. (2010) discusses the integration of management system audits, noting that organisations with multiple standardised management systems can benefit from a cohesive internal audit approach. This perspective aligns with industry standards that advocate for integrated management systems, which streamline processes and promote a culture of quality.
A critical comparison of various audit frameworks reveals that different standards, such as ISO 9001 and ISO 45001, offer unique advantages. ISO 9001 emphasises quality management, while ISO 45001 focuses on occupational health and safety. These differing focuses suggest that an integrated approach could enhance overall manufacturing operations through a comprehensive and robust auditing framework (Ma, 2021). The interrelation of these standards helps ensure manufacturing organisations not only maintain quality control but also prioritise the safety and well-being of their employees, thereby linking the value of internal audits to broader operational excellence (Ma, 2021).
Moreover, the role of technology in enhancing internal audit practices is significant. The implementation of continuous auditing systems, particularly in ERP-based environments, has been shown to improve audit effectiveness and efficiency. This technological integration allows for real-time monitoring and assessment of manufacturing processes, facilitating timely interventions and improvements. Continuous auditing systems enable organisations to proactively identify and address issues, highlighting the critical role of technology in driving operational efficiency (Kidron et al., 2016).
The necessity for specialised knowledge in conducting audits is underscored by research indicating that industry specialisation among auditors enhances the quality of audit services. This specialisation is vital in the complex landscape of manufacturing. Internal auditors who possess in-depth knowledge of specific manufacturing processes are better positioned to identify risks, contribute to process improvements, and ensure compliance with relevant standards, collectively enhancing the integrity of operations (Sarens, 2012)
The evolution of internal auditing practices has also been influenced by the increasing emphasis on sustainability and corporate governance. Effective internal audit functions are found to contribute positively to corporate governance practices, thereby reducing the likelihood of fraud and enhancing overall organisational integrity. This is particularly pertinent in the context of manufacturing, where the complexities of production processes necessitate robust governance frameworks to ensure compliance and ethical practices (Bilal et al., 2018)
[image: Intergrated, Management, Systems, Multiple, Business, IMS]In conclusion, internal auditing in manufacturing is not a standalone process but a critical element that intersects with various industry standards and frameworks. Ongoing comparisons of these practices and the integration of advanced technologies will be essential to address the dynamic challenges faced by the manufacturing sector. By aligning audit frameworks with technological advancements and emphasising the importance of specialised knowledge, organisations can significantly enhance their internal auditing functions, leading to improved operational efficiency and governance.
Figure 5. ISO Standards





[bookmark: _Toc198120586]4.2 The Role of Internal Audits in Machinery Transfers
The transfer of machinery within manufacturing contexts presents unique challenges that necessitate thorough internal audits. Internal audits serve as a mechanism to evaluate the effectiveness of machinery transfers, ensuring that all regulatory and procedural standards are met. The literature suggests that internal audits play a pivotal role in risk management during machinery transfers, as they help identify potential risks associated with the transfer process, including compliance risks and operational inefficiencies (Hassan et al., 2021).
Hassan et al. Hassan et al. (2021) highlights the importance of integrated audit management effectiveness in enhancing business sustainability, which is particularly relevant during machinery transfers. Their findings suggest that a well-structured internal audit process can significantly mitigate risks associated with machinery transfers, ensuring that organisations maintain operational continuity and compliance with industry standards. Furthermore, the integration of advanced auditing technologies, such as AI and data analytics, can enhance the audit process by providing deeper insights into machinery performance and compliance (Shankar et al., 2024).
The significance of internal audits in machinery transfers is also reflected in the need for comprehensive planning and execution of the transfer process. The quality of internal audits can directly impact the success of machinery transfers by ensuring that all aspects of the transfer are meticulously evaluated and documented. This includes assessing the condition of the machinery, compliance with safety standards, and the adequacy of training for personnel involved in the transfer.
Moreover, the role of internal audits extends beyond mere compliance checks; they also facilitate continuous improvement in machinery transfer processes. By identifying areas for improvement and recommending best practices, internal audits contribute to the overall efficiency and effectiveness of machinery transfers, thereby enhancing organisational performance (Martı́nez et al., 2022).








[bookmark: _Toc198120587]4.3 Risk Management Strategies in Machinery Transfers
Effective risk management strategies are essential in mitigating the inherent risks associated with machinery transfers. The literature indicates that internal audits are instrumental in identifying and assessing risks throughout the transfer process. For instance, the study by Dagilienė and Kloviené (2019) emphasises the importance of incorporating big data analytics into audit strategies, which can enhance the identification of potential risks and improve decision-making processes.
The integration of risk management frameworks into internal audit processes is crucial for ensuring that machinery transfers are conducted smoothly and efficiently. Solely focused audit firms often possess more resources and experience, enabling them to conduct more thorough risk assessments. This is particularly relevant in machinery transfers, where the complexity of operations necessitates a comprehensive understanding of potential risks.
Furthermore, literature suggests that implementing integrated internal audit processes can significantly enhance risk management strategies. Hassan et al. (2021) argues that organisations that adopt integrated audit management practices are better equipped to identify and mitigate risks associated with machinery transfers. This integration allows for a holistic view of the organisation’s operations, enabling auditors to identify interdependencies and potential risks that may not be apparent when audits are conducted in isolation. It’s important to note that audit findings are based solely on what is visually present and verifiable at the time of the audit. This means hidden faults or undocumented conditions may go unnoticed, highlighting the importance of audit preparedness and pre-audit documentation accuracy.
In addition to identifying risks, internal audits also play a critical role in developing and implementing risk mitigation strategies. The findings of Simon and Douglas (2013) indicate that organisations that effectively integrate risk management into their audit processes are more likely to achieve operational excellence and sustainability. This is particularly relevant in the manufacturing sector, where the successful transfer of machinery can have significant implications for production efficiency and overall business performance.
	Risk Type
	Potential Impact
	Mitigation Strategy
	Role of Internal Audits

	Equipment Damage
	Loss of functionality, increased repair costs
	Pre-transfer inspections, secure packaging
	Audit compliance with handling protocols

	Missing or Incomplete Parts
	Production delays, reduced machine efficiency
	Inventory tracking, documentation reviews
	Verify completeness of transfer records

	Regulatory Non-Compliance
	Legal penalties, reputational damage
	Compliance audits, adherence to ISO standards
	Ensure all documentation is in order

	Operational Disruptions
	Downtime, missed production targets
	Risk assessments, contingency planning
	Audit readiness of receiving facility

	Workplace Safety Risks
	Employee injury, legal liability
	Safety training, hazard identification
	Audit safety compliance during transfer


Table 1. Risk Management Strategies in Machinery Transfers
By embedding internal audits into risk management strategies, SEWS-E can ensure that machinery transfers are conducted in a structured and controlled manner, minimising potential disruptions and financial losses. This proactive approach not only safeguards equipment integrity and operational continuity but also reinforces a culture of compliance and accountability across the organisation.
[bookmark: _Toc198120588]4.4 Comparative Studies in Manufacturing Audit Processes
Comparative studies in manufacturing audit processes provide valuable insights into best practices and areas for improvement. The literature reveals that different manufacturing sectors may adopt varying approaches to internal auditing, influenced by factors such as regulatory requirements, organisational culture, and technological advancements. For instance, the study by Novita et al. (2022) highlights the impact of external factors on audit quality in Indonesian manufacturing companies, suggesting that local context plays a significant role in shaping audit practices. Moreover, the comparative analysis of audit processes across different regions can shed light on the effectiveness of various auditing frameworks. As noted by Kruthika et al. (Chen et al., 2022), the integration of lean manufacturing principles with audit processes can enhance operational efficiency and sustainability. This suggests that organisations can benefit from adopting best practices from other sectors or regions to improve their internal audit processes.
The role of audit tenure and auditor independence is also a critical consideration in comparative studies. Research by Pesudo and Nugroho (2022) indicates that longer audit tenures may lead to decreased auditor independence, which can compromise the quality of audits. This finding underscores the importance of maintaining a balance between continuity and independence in audit practices, particularly in the context of machinery transfers where impartial assessments are crucial. 
Furthermore, the comparative analysis of audit processes can reveal the effectiveness of different audit methodologies. For example, the study by Akinteye et al. (2023) emphasises the importance of a strong internal audit function in enhancing corporate governance practices in the Nigerian manufacturing sector. This highlights the potential for organisations to learn from the experiences of others and adopt practices that have been proven to enhance audit quality and effectiveness.
[bookmark: _Toc198120589]4.5 Regulatory and Procedural Standards in SEWS-E
The regulatory and procedural standards governing internal audits in manufacturing, particularly within SEWS-E, are critical for ensuring compliance and operational efficiency. Adherence to established standards is essential for maintaining audit integrity, as noted by Alareeni (2019), who highlights that audit firms' attributes, including size and specialisation, influence audit quality and compliance.
Sumitomo Electric Wiring Systems-Europe (SEWS-E) operates within a highly regulated environment, requiring adherence to various standards like ISO 9001 for quality management and ISO 14001 for environmental management, essential for machinery transfers. The internal audit function must also align with regulatory frameworks like the Automotive Industry Action Group (AIAG) standards. Becker and Döring (2019) suggest that compliance with these standards mitigates risks and enhances reputation.
The implementation of integrated internal audit processes is crucial for meeting regulatory requirements. Ehiedu and Toria (2021) argue that audit independence and quality are impacted by regulatory frameworks, emphasising the need to align practices with established standards. This is particularly important for machinery transfers, where compliance with safety and operational standards is paramount.
The role of regulatory bodies in overseeing internal audits cannot be overlooked. Regulatory scrutiny can lead to improvements in audit practices, especially for SEWS-E, where adherence to standards is essential for maintaining operational integrity.
Technological advancements in audit processes can further enhance compliance with regulatory standards. Alzoubi (2019) notes that advanced auditing technologies improve audit effectiveness, helping organisations navigate regulatory complexities. This is particularly relevant for machinery transfers, where compliance with safety and operational standards is critical.
While the literature supports structured internal audits for improving consistency and compliance (Türetken et al., 2019; Moeller, 2022), some authors highlight limitations. Hicks and Matthews (2011) focus on machine-material interactions but provide little guidance on adapting audit frameworks for dynamic or customised environments. Traditional ISO-based audits can sometimes lead to procedural compliance that overlooks operator-level challenges (Dagilienė & Kloviené, 2019). These tensions underline the need for SEWS-E’s audit system to meet formal standards while staying flexible enough to capture site-specific risks and real-world deviations. Recognising these limitations supports the case for continuous adaptation in SEWS-E’s audit approach.
[bookmark: _Toc198120590]5. Audit Process
[bookmark: _Toc198120591][image: ]5.1 SEWS-E Internal Audit Flow Chart
Figure 6. SEWS-E Internal Audit Process Flow Chart

The flow chart above illustrates the internal audit process followed by SEWS-E for assessing machinery. The process begins with the initiation and scheduling of the annual audit, followed by site coordination and final checks. Once the audit begins, it proceeds through structured stages: fieldwork, reporting, and follow-up. The follow-up phase ensures that all corrective action plans (CAPs) are implemented effectively within the designated timeframe. If CAPs are not followed, the process loops back to re-evaluate outstanding issues, reinforcing SEWS-E's commitment to continuous improvement and audit integrity. On the next page, more detail is shown into each of these points.
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Table 2. Overview of SEWS-E Internal Audit Process Stages





[bookmark: _Toc198120592]5.2 Data Collection Methods:
To evaluate the effectiveness of internal audits in machinery transfers at Sumitomo Electric Wiring Systems-Europe (SEWS-E), a mixed-methods approach was employed. This study integrates both qualitative and quantitative data collection techniques, ensuring a comprehensive assessment of audit processes, compliance levels, and operational challenges.
[image: ][image: ]A key component of this research is the use of historical audit data from 2023 and 2024, allowing for a comparative analysis of audit effectiveness over time. Primary data was collected first-hand from SEWS-E manufacturing sites in Egypt, Morocco, Romania, and Tunisia, where on-site audits were observed, and direct discussions with audit teams and operational staff provided insights into practical challenges and best practices.

Additionally, secondary data sources such as internal audit reports, compliance records, and regulatory documentation were analysed to assess long-term trends and recurring inefficiencies in machinery transfers. The combination of first-hand site observations, historical audit performance metrics, and feedback enables a well-rounded evaluation of how internal audits influence machinery transfer efficiency and regulatory adherence at SEWS-E.
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This study adopts a structured evaluation approach to assess the effectiveness of SEWS-E’s internal audit processes in machinery transfers, integrating both qualitative and quantitative methods. This mixed-methods framework enables a well-rounded understanding of audit performance by combining statistical data (e.g., compliance scores, trend comparisons) with contextual insights gathered from on-site experience.
A pragmatic philosophical stance underpins the evaluation, blending positivist elements—used to analyse compliance rates and audit metrics—with interpretivist perspectives that explore qualitative factors such as auditor decision-making, judgement differences, and site-level variations. This is particularly important in the SEWS-E context, where human interpretation plays a crucial role in how audit findings are classified and scored.
A single-case study strategy is used to focus on SEWS-E, allowing in-depth analysis across:
· Industry-specific compliance trends
· Historical audit performance data
· Regional audit variations (Egypt, Morocco, Romania, Tunisia)
The study combines deductive reasoning, used to test the effectiveness of the audit framework, with inductive reasoning to identify emerging challenges and latent inconsistencies in scoring practices. One such recurring issue is the subjectivity of audit judgement—particularly in borderline cases where findings may not directly affect product performance but still register as non-conformances (e.g., minor documentation gaps, aesthetic equipment issues, or non-standard component layouts). These “grey areas” highlight the human aspect of auditing and underscore the need for stronger calibration and shared interpretation guidelines among auditors.
In some instances, audit results flagged issues that had minimal impact on product quality or production continuity, yet still negatively affected audit scores. By placing these findings into context—distinguishing between critical and cosmetic failures—the evaluation provides a more nuanced understanding of audit effectiveness and how it could be adjusted to focus on true operational risk. Conversely, when audit findings did impact the product or hindered machine startup (e.g., incorrect parameter settings, missing safety systems), the consequences were clearly aligned with audit objectives and justified rigorous follow-up.
Ultimately, this evaluation approach aims not only to assess audit consistency and reliability, but also to identify where human judgement may distort or dilute audit value, and how the system can be adjusted to ensure both fairness and operational relevance.
[bookmark: _Toc198120594]5.4 SWOT Analysis of SEWS-E Internal Audit Processes
[image: ]To identify internal strengths and external challenges impacting the effectiveness of internal audits in machinery transfers, a SWOT analysis was conducted. This structured approach aids in revealing key areas of operational resilience and opportunities for process enhancement. My findings are outlined in the table 3 below:
Table 3. SWOT Analysis on SEWS-E Internal Audit Processes 

By mapping the internal audit landscape through SWOT, SEWS-E can prioritise critical improvements such as enhancing pre-audit awareness and standardising global audit procedures—strategies that can lead to greater operational consistency and regulatory alignment.
The SWOT analysis highlights the strengths of SEWS-E’s internal audit system while identifying key areas requiring improvement. Addressing data accuracy, audit standardisation, and logistical challenges can significantly enhance the effectiveness of machinery transfer audits. Future efforts should focus on leveraging digital tools, increasing audit frequency, and implementing global training programs to ensure seamless machine relocations with minimal operational disruptions.
This SWOT framework serves as a foundation for the subsequent evaluation of audit results (Chapter 7) and the formulation of recommendations (Chapter 10).
To ensure the integrity and effectiveness of SEWS-E’s internal audit processes in machinery transfers, the following play a crucial role:
Audit Records: Provide documented evidence of internal audit findings, ensuring traceability and accountability.
Equipment Maintenance Logs: Track the condition and servicing history of transferred machines to assess their operational readiness.
Risk Assessments: Identify and mitigate potential hazards associated with machine transfers, ensuring compliance with safety and quality standards.
Building upon the insights gathered through the SWOT analysis, the next section outlines the analytical framework used to assess the internal audit system in more depth. Section 5.5 introduces the structured criteria and methodologies applied to evaluate audit effectiveness across SEWS-E’s global operations, ensuring that qualitative and quantitative findings are interpreted through a rigorous and consistent lens.






[bookmark: _Toc198120595]5.5 Analytical Framework for Assessing Internal Audits
To systematically evaluate the effectiveness of internal audits in machinery transfers at SEWS-E, this study adopts an analytical framework that combines audit performance metrics, compliance standards, and process improvement indicators. This framework serves as a tool to critically assess how internal audits contribute to operational control, regulatory alignment, and the overall success of equipment relocation.
The framework consists of three core pillars:
1. Audit Effectiveness Metrics
This includes measurable indicators used to assess the quality and outcomes of audits:
· Non-Conformance Rates: Frequency and severity of audit findings.
· Corrective Action Completion Time: Duration taken to resolve identified issues.
· Audit Closure Timeliness: Whether audits are completed within scheduled timeframes.
2. Compliance and Standardisation Assessment
Evaluates how well the audits align with:
· Internal SEWS-E standards and best practices.
· Regional regulatory requirements in countries such as Egypt, Morocco, Romania, and Tunisia.
· Global audit consistency, ensuring that processes and documentation are applied uniformly across different sites.
3. Continuous Improvement Indicators
Focuses on how audit outcomes drive operational enhancements:
· Recurrent Issue Reduction: Decline in repeated non-conformities over time.
· Training and Knowledge Transfer: Evidence of audit findings being used to enhance team capabilities.
This analytical framework uses quantitative data (e.g. audit scores, timelines, and completion rates) allowing for a balanced evaluation of audit efficiency and effectiveness. It also supports trend analysis, enabling SEWS-E to benchmark performance across regions and identify systemic issues that require strategic intervention.

[bookmark: _Toc198120596]6. Work Carried Out
[bookmark: _Toc198120597]6.1 Scope of Internal Audits Conducted
As part of this study, internal audits were conducted across four key SEWS-E manufacturing sites: Egypt, Morocco, Romania, and Tunisia. These locations were selected due to their important role in SEWS-E’s global production network.
The audits focused specifically on machinery that had been transferred between sites in the period of 2023, and 2024, and any machinery in general, to get an overall view of important data. A total of 10 audit events were carried out, each aligned with SEWS-E’s internal audit calendar.
	Country
	Site

	Egypt
	Cairo
	Port Said

	Romania
	Deva
	Alba Iulia

	Tunisia
	Monastir

	Morocco
	Ain Aouda
	Kenitra 1
	Kenitra 2
	MFZ
	Skhirat


Table 4. Sites Audited in Countries
Each audit involved a thorough evaluation of machinery conditions both before and after transfer, documentation, and compliance checks against internal standards. The audits also examined the availability and accuracy of key records such as maintenance logs, operator training documentation, and part inventories. Not to mention the machinery that is being audited, as seen below for 2024 audits:
· Cut and Crimp Machine (x6)
· Ultra Sonic Welding Machine (x4)
· Applicators (x4)
· Manual Twist Machine (x1)
· Kappa Machine (x1)
· SUB Splice Press (x4)
By limiting the scope to machinery transfers and not broader production or quality audits, the study ensured a focused and consistent evaluation across all participating sites. This approach also allowed for cross-location comparison and identification of recurring transfer-related issues, which is what you will see in chapter 7. Comparative Analysis.



[bookmark: _Toc198120598]6.2 Audit Criteria
Full versions of the audit documents (74392 and 74393) are maintained within SEWS-E’s Quality Document Management System. For reference, key sections have been extracted and included in Appendices A and B of this dissertation to demonstrate how judgement criteria, scoring methodology, and corrective action expectations are applied during internal audits.
Appendices A - 74392 Audit Check-Sheet
Appendices B - 74393 Audit Standard
These documents provide the judgment criteria, assessment structure, and required post-audit procedures that form the basis for evaluating the condition and compliance of transferred machinery
Audit Check-Sheet 74392
The check-sheet applies a binary scoring method, where:
· OK = 1 (Compliant)
· NOK=0 (Non-Compliant)
Audited items can also be grouped into 4 core categories:
· Health and Safety
· Quality
· General Condition
· Spare Parts
[image: ]This structure enables comparative analysis of audit performance across machinery types and sites. Example of ‘Manual Twist’ check list below:







Audit Standard 74393
This document outlines broader procedural requirements, including:
· Completion of a Corrective Action Plan within 90 days of the audit date
· Submission of a monthly status report on unresolved non-conformities
· Escalation to weekly reports if corrective actions extend beyond the 90-day window, requiring written justification.
[image: ]
The standard also defines operational guidelines to minimise disruption during audits. These include:
· Machinery selected for audit must be stopped briefly for inspection
· A lean audit team structure is maintained (typically 2 auditors and 2 auditees)
· Site Champions and machine specialists must be available throughout the audit
· Administrator access, passwords, and setup keys must be prepared in advance
· All relevant documentation (maintenance logs, spare part records, technical sheets) should be readily accessible
· No repairs are to be performed on machinery during the audit process
· Importantly, machines are evaluated against company-wide audit standards, not local procedures, to maintain consistency in global audit outcomes. 








[bookmark: _Toc198120599]6.3 Machine Condition Failure Examples
Following the audit criteria outlined in Section 6.2, machinery audits were carried out using the standardised SEWS-E check-sheet. Below are examples from the 2023 audit results where specific failures were marked as NOK (Not OK), resulting in a score of 0 for the relevant audit points.
In some instances, a single failure could affect multiple audit criteria. For example, the absence of a CFA system might trigger multiple NOK scores across categories that rely on CFA functionality. In such cases, one fault can generate two or more points marked as NOK.
However, auditors apply discretion where necessary. If a machine does not include a particular feature or software by design, and it is impossible for it to meet that criterion, the item is marked N/A rather than penalised, ensuring fairness and contextual understanding of the audit results.
[image: ]See Figure 7 for a set of real-world examples of NOK findings from an audited USW (Ultrasonic Welding) machine in 2023.
Figure 7: Example of NOK Criteria (USW Machine)

Failures include:
· Missing emergency stop button
· No password protection on control systems
· Incorrect micrometre types
· Damaged pull test equipment
· Wrong generator configuration (weld parameters)
· Obstructed visibility or poor lighting
· Holes and safety hazards in the work area
· Worn-out Sonotrode
· Exposed or unorganised electrical connections
· Unsecured or missing machine covers
· Lack of active parts condition tracking
These failures have a direct impact on the audit outcome, safety compliance, and overall machine readiness for operation post-transfer.
[bookmark: _Toc198120600]6.4 Identification of Risks and Mitigation Strategies
Through the internal audit process, several recurring risk themes emerged that impacted the effectiveness, safety, and efficiency of machinery transfers across SEWS-E sites. These risks were identified using the standardised audit criteria (Section 6.2) and cross-referenced with site-level feedback and on-the-ground observations.
Common Risk Themes
Across all audited regions, the following key risk categories were consistently observed:
· Health and Safety Deficiencies
Examples include missing emergency stop buttons, exposed live electrical components, and unsecured machine covers. 
· Lack of System Access Control
Machines without set passwords or administrative access controls were common, compromising both system integrity and audit trail reliability
· Equipment Configuration Errors
Incorrect generator parameters, use of outdated or incompatible tooling (e.g., wrong micrometre type, broken ruler), and non-standard setups led to performance issues.
· Environmental and Operational Hazards
Poor visibility, cluttered workspaces, and physical damage (e.g., holes in machine bases) introduced risks that affected both operability and audit performance.
Risk Assessment Process
SEWS-E uses an informal severity based approach during audits, where findings are judged by their criticality:
· High-risk issues (e.g., missing E-stops, exposed electrics) are flagged for immediate action due to their potential to cause injury or halt operations.
· Medium-risk issues, such as tooling errors or access control gaps, are tracked and corrected under the CAP system within 90 days.
· Low-risk findings, such as outdated labels or minor documentation inconsistencies, are noted but addressed with lower priority unless they impact compliance or repeat across audits.
Mitigation Strategies Implemented
To address and reduce these risks, SEWS-E adopted the following practical mitigation strategies:
· Pre-Audit Briefings
Conducted standardised audit training and awareness sessions at each site to align understanding of expectations and reduce subjective judgment.
· Corrective Action Plan
Non-conformities were logged in the audit system, triggering a structured CAP with deadlines, responsibility assignments, and review checkpoints (per Standard 74393).
· Audit Champion Roles
Each site designated a local audit champion to support auditors, provide access credentials, coordinate with maintenance teams, and facilitate real-time issue resolution.
· CAP Weekly Escalations
Where CAP completion exceeded the 90-day threshold, weekly reports were mandated with justifications and site-level management follow-up, as defined in the audit standard.
Identifying and actively addressing these risks ensures that SEWS-E’s machinery audits do more than measure, they drive continuous improvement. By implementing both localised and group-wide mitigation strategies, SEWS-E strengthens not only compliance but also operational resilience in global machinery transfers.


[bookmark: _Toc198120601]7. Comparative Analysis: 2023/24 Data
[bookmark: _Toc198120602] 7.1 Overview of 2023 Audit Results
The 2023 internal audits conducted across SEWS-E sites marked the first evaluation across multiple regions and machine categories. These results provide valuable insight into performance consistency, areas for improvement, and best practice benchmarking.
[image: ]Overall Site Performance
Figure 8: SEWS-E Audit Scores by Machine and Country (2023)
The total site scores, represented by the purple dots in the first chart, show a relatively consistent audit performance across countries, with most sites scoring in the low-to-mid 80% range:
· Romania achieved the highest site score at 86.7%, indicating strong cross-category compliance.
· Egypt and Monastir (Tunisia) followed closely with 83.4% and 82.6%, respectively.
· Morocco recorded the lowest site-wide score at 81.1%, primarily due to lower scores in certain machine categories like Applicators and Presses.
· SEWS-E’s average across all locations was 82.8%.

This suggests a stable internal audit framework overall, with slight regional differences that could be addressed through targeted process improvements and training.

[image: ]Performance by Machine Category
Figure 9.  Audit Scores by Machine Type (2023)
As shown in the second chart, audit scores by machine type reveal where standards were upheld and where gaps remain:
As shown in figure 9, audit scores by machine type reveal where standards were upheld and where gaps remain:
· Kappa (90.5%) and Man Twist (89.2%) machines performed exceptionally well, suggesting strong compliance in setup and operational readiness.
· Applicators (83.1%) and CC (82.5%) machines also performed above average, showing general audit readiness.
· Presses (78.6%) had slightly lower compliance, with room for standardisation improvements.
· USW machines (73.3%) scored the lowest, echoing the issues previously highlighted in Section 6.3. This reinforces the need for attention to operator access (e.g., passwords), component conditions (e.g., worn-out sonotrodes), and safety-critical hardware (e.g., emergency stops).







[image: ]Category-Level Performance
[bookmark: _Hlk195087417]Figure 10. Audit Scores by Category (2023)
Figure 10.’s chart highlights performance by audit checklist category across regions:
· Quality was the strongest scoring area across most regions, particularly in Egypt (86%) and Romania (92%), demonstrating adherence to process documentation and quality standards.
· General Condition showed solid performance overall, especially in Tunisia (87%) and Romania (81%).
· Spare Parts compliance varied more significantly, ranging from 62% in Romania to 84% in Morocco, pointing to inconsistencies in spare parts availability and documentation.
· Health and Safety (H&S) remains a critical area for attention, with the lowest scores seen in Morocco (71%) and Romania (72%), indicating potential gaps in machine safeguarding, emergency procedures, or signage.

This breakdown enables SEWS-E to direct specific initiatives for H&S reinforcement and spare parts management improvements at site level.






[bookmark: _Toc198120603]7.2 Overview of 2024 Audit Results
[image: ]Overall Site Performance
Figure 11. SEWS-E Audit Scores by Machine and Country (2024)
· Average Total Site Score across SEWS-E sits at 86.5%, improving slightly on 2023.
· Egypt (88%) led with the highest total audit scores.
· Morocco (86%) and Egypt (86%) and Monastir (Tunisia) (86%) demonstrated solid performance with slight variances across machine types, all averaging the same.

[image: ]Performance by Machine Category
Figure 12. Audit Scores by Machine Type (2024)
· Applicators become a top-performing machine category with an average score of 90.9%, showing strong maintenance and audit readiness, overtaking Kappa from 2023 data.
· Kappa (88.5%) and Man Twist (88.5%) also performed well, reflecting solid technical conditions across sites.
· CC (86.2%), Presses (84.8%), and USW (84.9%) showed room for improvement, with USW again ranking lowest — despite a noticeable gain over 2023's result of 73.3%.

[image: ]Category Level Performance
Figure 13. Audit Scores by Category (2024)
· Quality became the weakest performing audit item overall — especially notable in Tunisia (81%) and Morocco (81%).
· Health and Safety was the strongest category in all sites, with Egypt (93%) and Tunisia (92%) leading.
· Romania had the worse average across the board, not getting 90%+ in any category.

The overall SEWS-E category scores reflect strong adherence in General Condition (88%) and H&S (90%), while Quality (84%) and Spare Parts (86%) remain focus areas for continuous improvement.











[bookmark: _Toc198120604]7.3 Key Findings: Trends and Differences
To assess the progression of audit performance across SEWS-E, this section provides a comparative analysis of results from 2023 and 2024, focusing on site-level scores, machine-specific trends, and checklist category outcomes.
	Country
	Result / 100 (%)
	% Difference 

	
	2023
	2024
	

	Morocco
	81.1
	86
	6.04

	Egypt
	83.4
	88
	5.52

	Romania
	86.7
	86
	-0.81

	Monastir
	82.6
	86
	4.12


Table 5: Country Performance Comparison
Morocco demonstrated the most notable improvement, with an increase of +6.04%, reaching a total score of 86%. Egypt followed closely, improving by +5.52% and attaining the highest total site score of 88% across the SEWS-E group. Monastir also made gains, rising by +4.12%, aligning closely with the regional average. Romania maintained a high performance (86%) but recorded a marginal decline of -0.81%, potentially indicating a plateau in audit maturity rather than operational regression.

	Machine Type
	Result / 100 (%)
	% Difference 

	
	2023
	2024
	

	CC
	82.5
	86.2
	4.48

	USW
	73.3
	84.9
	15.83

	Applicators
	83.1
	90.9
	9.39

	Presses
	78.6
	84.8
	7.89

	Kappa
	90.5
	88.5
	-2.21

	Manual Twist
	89.2
	88.5
	-0.78


Table 6: Machine Type Comparison
In terms of equipment, USW machines showed the most substantial gain, increasing by +15.83%. This reflects targeted interventions such as improvements in operator ergonomics, notably the repositioning of emergency stop buttons. Similarly, Applicators (+9.39%) and Presses (+7.89%) demonstrated marked improvement, indicating effective investment in both maintenance and standardisation. However, Kappa (-2.21%) and Manual Twist(-0.78%) machines recorded slight declines, though this may be partially attributed to a reduced sample size in 2024, with only one unit of each type audited versus two in the previous year — thus limiting comparative depth.

	Category
	Result / 100 (%)
	% Difference 

	
	2023
	2024
	

	Health and Safety
	74
	90
	21.62

	Quality
	78
	84
	7.69

	General Condition
	81
	88
	8.64

	Spare Parts
	78
	86
	10.26


Table 7: Audit Category Comparison
The most dramatic category improvement was observed in Health and Safety, which rose from 74% to 90%, representing a +21.62% increase. This is likely a result of stricter safety checks, better risk assessments, and focused attention on safety-critical components such as guards, sharp edges, and emergency protocols. Improvements in Spare Parts (+10.26%), General Condition (+8.64%), and Quality (+7.69%) also reflect a more comprehensive and proactive maintenance culture across sites.
These findings inform SEWS-E’s internal audit planning, training, and cross-site benchmarking. The 2024 audit introduced changes to enhance consistency and relevance, including treating tower lights as non-standard to reflect realistic production environments. Ergonomic enhancements, like repositioning the USW emergency stop button, aligned audits with operator experience. Revised Audit Score Cards and Check Sheets improved clarity, reduced subjectivity, and standardized scoring. MLS Preventive Maintenance reviews addressed prior configuration issues, while new machine protection criteria, focusing on sharp edges, reflected updated safety standards. Older machines were flagged for closer inspection to distinguish wear from systemic issues. These updates aimed to make audits more meaningful, shifting from box-ticking to driving process improvement. Effective audits require engaged auditors and site teams, consistent judgment, and a culture of accountability. SEWS-E’s audit system now emphasises continuous improvement over mere compliance.







[bookmark: _Toc198120605]8. Results
[bookmark: _Toc198120606]8.1 Thematic Summary of Audit Findings
Beyond the score-based improvements identified in Chapter 7, the 2023 and 2024 audits revealed recurring themes in the types of failures encountered. These themes were consistent across multiple sites and machine types, highlighting process vulnerabilities that impact both operational efficiency and equipment reliability.
Most Frequent Failure Themes (NOK Criteria)
Across all audits, the following issued appeared most frequently:
· Missing or non-functional emergency stop systems
· Holes in equipment
· Electrical Connections on Display (Should be hidden)
· Lack of password protection or user access control
· Grippers in bad state
· Inaccurate or outdated preventive maintenance records
· Worn out belts and wheels
· Absence of documented spare part tracking
· Wire inlet guide system
· Incorrect or misconfigured tooling (e.g., wrong micrometres or weld settings)
· Missing Spare Parts, or Incorrect Quantity
· Missing or incomplete documentation at machine level.
· Missing covers
These findings indicate not just technical gaps, but also procedural weaknesses in equipment handover, audit preparation, and compliance management.
Audit Process Observations
In addition to technical failures, the audits also revealed inconsistencies in the audit process itself:
· Auditors often relied on local machine experts to find missing documentation, introducing delays, including waiting times for finding spare parts.
· Some check sheet criteria (especially for older or customised machines) were marked as “N/A” inconsistently between regions
· There was variation in evidence capture quality, particularly when digital photo evidence was optional rather than required
[bookmark: _Toc198120607]8.2 Operational Impact
The operational impact of the audit findings was particularly evident in areas like machine readiness, transfer delays, and production stability. Several frequent failures, such as missing emergency stop systems, exposed electrical connections, and worn components, posed direct safety hazards, requiring immediate intervention before equipment could be approved for use. Missing spare parts, incorrect documentation, or lack of password protection led to unplanned delays during machinery relocation, especially when transferred machines were not fully verified prior to shipment. This often resulted in additional on-site checks, repeated calibration efforts, and operator retraining.
A recurring issue was inconsistent or outdated preventive maintenance (PM) records, causing uncertainty about machinery condition, leading to hesitation or rejection from receiving sites. The lack of clear service history made it difficult to schedule part replacements or assess risk, resulting in avoidable downtime. Additionally, the absence of spare part tracking in regions like Egypt and Romania disrupted first-run operations, where critical components were unavailable or incorrectly logged. Non-technical issues, such as missing covers or incomplete documentation, also created delays by violating compliance requirements and prompting follow-up reviews.
These issues show how small procedural lapses can have a significant impact on machinery transfer outcomes. Internal audits serve as a strategic safeguard against production disruption, inefficiency, and reduced equipment lifespan. Catching these issues pre-transfer helps SEWS-E avoid larger failures and maintain cross-regional manufacturing continuity.
[bookmark: _Toc198120608]8.3 Combined Data Analysis
The combined analysis of 2023 and 2024 audit data reveals interconnected trends across regions, machine types, and audit categories. Performance improvements are not uniform, with gains in one area often correlating with losses or stagnation in others.
Regions with high overall site scores (e.g., Egypt and Romania) performed well in General Condition and Health & Safety, indicating a strong maintenance and compliance culture. However, even high scoring sites struggled with Spare Parts tracking, the most variable category across locations. This suggests that documentation and stock control remain weak, even where mechanical or safety conditions are satisfactory.
Machine types like Applicators and Man Twist maintained high scores across all categories, while machines like USW showed sharp improvements in Health & Safety but underperformed in documentation and spare parts, reflecting a partial recovery from prior weaknesses. This supports the observation that machine-specific training and configuration play a major role in audit outcomes, sometimes more than site culture alone.
The most significant performance gain occurred in Health & Safety (+21.62%), reflecting the global push for safer environments and audit tool refinements. However, these gains were not always accompanied by improvements in Quality or Documentation, suggesting selective focus in audit efforts.
Figure 14. below shows the overall improvement that sites have made across the board at SEWS-E sites. This graph is made from data used from Table 6.

Figure 14. Overall Site Performance 2023 VS 2024






[bookmark: _Toc198120609]9. Discussion and Conclusions
[bookmark: _Toc198120610]9.1 Evaluating SEWS-E’s Audit Process Performance
The internal audit process at SEWS-E demonstrates a well-structured and disciplined framework for assessing the readiness, safety, and compliance of machinery transfers across its international manufacturing sites. The consistent use of check sheet 74392 and standard 74393, along with fixed audit timelines and corrective action procedures, reflects a mature audit framework rooted in traceability, repeatability, and accountability. However, while the system design appears robust on paper, the actual performance across sites reveals both strengths and areas of inconsistency.
The audits conducted in 2023 and 2024 indicate that the audit process is most effective when implemented with full site engagement, technical preparation, and available documentation. Sites that achieved higher overall scores, such as Egypt and Romania, consistently demonstrated a clear understanding of audit expectations, stronger pre-audit preparation, and quicker access to records such as maintenance logs and spare parts inventories. These findings suggest that audit performance is not only a reflection of machine condition, but also of how well the audit process is embedded in local operational routines.
A key strength of the SEWS-E audit process lies in its scoring transparency and post-audit corrective action structure. The use of binary scoring (OK/NOK) reduces ambiguity in evaluation, while the 90-day Corrective Action Plan (CAP) window, supported by escalation to weekly reports, ensures that findings are addressed with measurable timelines. Additionally, the increasing use of visual evidence (e.g., photos of NOK findings) in 2024 supports the objectivity of results and builds trust in the process across departments.
However, several challenges and inconsistencies were identified through the audit cycle. Firstly, variation in auditor interpretation was evident, particularly in areas involving subjective judgement such as "General Condition" or "Spare Parts adequacy". This was further complicated when audits involved machines over three years old or custom configurations, where the standard checklist did not always apply directly. Secondly, there were disparities in how sites collected and submitted supporting evidence, with some audits relying heavily on local champions or verbal explanations rather than documented proof, which introduces subjectivity and potential bias. Lastly, while the audit process is designed to be minimally disruptive, its effectiveness is sometimes reduced by limited access to passwords, unavailable specialists, or missing documentation at the time of auditing.
Despite these limitations, the process has proven itself as an effective operational control mechanism when fully executed. The improvements seen between 2023 and 2024, particularly in Health & Safety and machine-specific audit categories, show that the audit framework has the capacity to drive measurable improvements in both compliance and machinery reliability. What remains crucial moving forward is ensuring consistency in audit execution, standardising judgement criteria for non-standard machinery, and improving digitalisation to reduce audit delays and documentation discrepancies.
[bookmark: _Toc198120611]9.2 Comparison with Industry Best Practises
To evaluate the maturity and effectiveness of SEWS-E’s internal audit process, it is essential to compare it against recognised best practices in manufacturing and quality auditing. Standards such as ISO 9001 (Quality Management Systems) and ISO 19011 (Guidelines for Auditing Management Systems) provide globally accepted frameworks that emphasise consistency, evidence-based evaluation, auditor independence, and risk-driven planning.
SEWS-E’s internal audit structure demonstrates alignment with many of these best practices, particularly in its use of standardised check sheets, fixed audit timelines, and structured Corrective Action Plans (CAPs). The inclusion of pre-defined scoring systems and evidence-based findings also supports objectivity in most cases. However, there are still several areas where SEWS-E falls short of full alignment, particularly in terms of digital integration, auditor independence, and the application of risk-based audit planning.
	Audit Element
	SEWS-E Practise
	Industry Best Practise (ISO 19011 / Literature)
	Alignment

	Audit Planning
	Fixed annual schedule; check sheet-based
	Risk-based planning considering past performance and operational risk
	Partial

	Scoring Criteria
	Binary scoring (OK = 1, NOK = 0); clear judgement standards (74392/74393)
	Clearly defined, consistent criteria with justification and audit trails
	Full Alignment

	Corrective Action Framework
	90-day CAP window + escalation to weekly reports
	Time-bound CAPs with accountability and closure tracking
	Full Alignment

	Auditor Objectivity
	CE team audits external sites, supported by local staff
		



	Independence from audited process and personnel



	Partial

	Evidence Collection
		



	Improving use of photo evidence; some gaps in record submission



	Evidence-based findings mandatory; digital traceability encouraged
	Partial

	Audit Tools
	Mostly manual check sheets; limited use of analytics
	Digital audit platforms with tracking, dashboards, and real-time scoring
	Needs Improvement

	Cross-Site Standardisation
	Central audit criteria, but local variation in execution
	Uniform standards, supported by training and calibration
	Partial

	Training and Auditor Calibration
	Limited; mostly reliant on audit team experience
	Structured auditor training and calibration sessions
	Lacking


Table 8. SEWS-E Internal Audit Process vs. Industry Best Practises
SEWS-E’s framework closely mirrors the procedural backbone of best practice auditing, especially in its structure and CAP design. However, to fully align with ISO and modern digital audit trends, the company should consider adopting risk-based audit planning, improved evidence traceability, and a more digitally integrated audit platform. This would also enable real-time tracking of recurring non-conformities and facilitate cross-regional benchmarking.
According to Hassan et al. (2021), audit systems that incorporate both structured criteria and digital tools are not only more consistent, but also more predictive, allowing organisations to act on patterns before issues escalate. Additionally, Moeller (2022) argues that audit maturity is defined not only by the existence of a framework, but by how adaptable, scalable, and insight-driven it becomes over time.
In this context, SEWS-E’s audit process demonstrates the core principles of compliance, but is still in the transitional phase between procedural auditing and insight-driven auditing. Closing this gap will be crucial in maximising audit value and long-term machinery performance control.
[bookmark: _Toc198120612]9.3. Interpreting the Results and Audit Effectiveness
The audit results from 2023 and 2024 reflect a system that is functionally effective but variably applied. While average audit scores improved across almost all machine types and regions, the distribution of performance, and the nature of the most frequent failures, suggests that the internal audit process at SEWS-E is currently stronger at identifying issues than it is at preventing recurrence or standardising compliance across sites.
The significant improvement in Health and Safety scores (+21.62%) demonstrates the power of focused audit criteria revisions, auditor awareness, and cross-site communication. This trend confirms that the audit system can drive targeted improvement when aligned with clearly communicated expectations. Similarly, improvements in machine types like USW (+15.83%) show that audits, when followed by structured Corrective Action Plans (CAPs), can directly influence machinery condition and performance.
However, the more modest or inconsistent improvements in areas such as Spare Parts (+10.26%) and Documentation/Quality categories suggest that deeper systemic or procedural issues remain unaddressed. In some regions, recurring failures were linked to poor visibility of spare part inventories, outdated maintenance logs, or incomplete machine documentation — problems that audits repeatedly identified but which were slower to resolve. This points to an audit system that is accurate in diagnosis, but dependent on local site culture and capability for implementation of corrective actions.
Furthermore, inconsistencies in scoring application, particularly around N/A decisions or borderline OK/NOK judgments, introduce a level of subjectivity that can affect comparability across sites. While the binary scoring model provides clarity, it lacks nuance for more complex or age-dependent machine setups. This can reduce the overall sensitivity of the audit process, making it harder to differentiate between sites that are marginally non-compliant and those with more severe issues.
The audits also revealed that follow-up consistency is a major factor in overall effectiveness. Sites with clear ownership of CAPs, active Audit Champions, and regular progress tracking consistently achieved higher resolution rates and fewer repeat issues. This reinforces the importance of embedding the audit process into site culture, rather than treating it as a once-per-year exercise.
SEWS-E’s audit process demonstrates a solid level of effectiveness, especially in identifying and flagging critical machinery issues. However, its true value is currently limited by variability in follow-up execution, procedural interpretation, and digital integration. The audit system is evolving from a compliance-checking mechanism into a more strategic performance management tool, but continued investment in consistency, training, and systems support will be required to fully realise its potential.
Throughout this dissertation, the term “audit” has been used to describe structured evaluations conducted on transferred machinery. However, in practice, these evaluations often function more as operational readiness assessments or condition verification reviews. Using language such as ‘technical inspection’, ‘machine readiness check’, or ‘condition verification process’ could help encourage site engagement and reduce perceptions of audits being punitive or overly formal.
Although SEWS-E’s audit structure seeks to standardise evaluations across sites, local cultural factors and working practices may influence audit outcomes. Variations in health and safety emphasis, operational discipline, and interpretation of quality standards were observed between regions, suggesting that even within a common framework, local context subtly shapes audit results. These ambiguities underline the importance of auditor calibration sessions and cross-site benchmark comparisons to minimise subjective drift and promote global consistency.



9.4 Implications for SEWS-E and the Wider Industry
The findings of this study carry clear operational and strategic implications for SEWS-E and other manufacturers managing complex machinery transfers across international sites. When applied consistently and supported by site-level engagement, the internal audit process has proven effective in identifying equipment risks, enforcing compliance, and maintaining production integrity. However, variability in audit outcomes and issue resolution between regions highlights a need for greater standardisation, digitalisation, and cultural alignment. Research shows that internal audits universally act as guardians of organisational integrity, reinforcing the need to view them as strategic assets rather than compliance tools (Sari, 2022).
For SEWS-E, audit results suggest embedding the process into each site’s daily operations is essential. Introducing clearer expectations for documentation, access control, and audit preparation, along with investments in auditor training and digital tracking, would improve follow-up and cross-site comparability. This supports findings that effective internal audits positively influence operational performance and governance (Lihuan, 2022). Additionally, a centralised dashboard to monitor recurring failures, CAP completion rates, and audit consistency could help shift audits from static tools to dynamic performance monitors.
These findings underline that audits must do more than enforce compliance, they should generate insights, support continuous improvement, and adapt to operational complexity. Many manufacturers face similar challenges when transferring machinery: inconsistent maintenance histories, undocumented settings, and misaligned expectations. A standardised audit system identifying regional capability gaps can offer a competitive edge by reducing downtime, improving safety, and extending equipment lifespan (Hassan et al., 2021).
This aligns with Industry 4.0 trends, where real-time data, predictive maintenance, and smart auditing are becoming critical. Structured audits form the foundation for integrating digital tools like AI-driven monitoring and analytics. Enhancing audit-based machinery transfers supports operational sustainability by extending equipment life, reducing scrap, and conserving resources, key goals in an era of environmental accountability.
Finally, internal audit processes must evolve with Industry 4.0. As systems become more digitised and decentralised, audits should transition to real-time, data-supported models incorporating preventive maintenance, equipment history, and performance metrics. Digital audit capabilities will enhance monitoring in fast-changing environments.


[bookmark: _Toc198120613]10. Recommendations and Further Work
[bookmark: _Toc198120614]10.1 Strategic Recommendations to Enhance the Audit Process
The core aim of this dissertation has been to assess and evaluate the effectiveness of internal audit processes related to machinery transfers at SEWS-E. Based on the findings, several targeted recommendations are proposed to strengthen the audit process and align it more closely with industry best practices. These actions focus not only on improving compliance outcomes but also on elevating the strategic value of audits wider operations.
1. Digital Audit Checklist and Centralised Reporting
Transitioning from manual or Excel-based audit forms to a digital platform would significantly enhance the audit process. A digitised system should:
· Standardise checklists across regions
· Allow real-time data capture and evidence uploads
· Generate automated reports and trend analysis This would improve consistency, reduce errors, and streamline the corrective action tracking process.
Recent research by Shankar et al. (2024) highlights the potential for AI-enabled drones and autonomous technologies to transform manufacturing audits, offering opportunities for SEWS-E to explore more agile, real-time auditing solutions in future iterations of its audit framework.
2. Risk-Based Audit Frequency
As mentioned, this is a yearly occurrence, if we adopt a risk-based audit approach that increases audit frequency for high-risk machinery or sites with a history of poor compliance, this allows for resource prioritisation and ensures that audit efforts are focused where they can have the most impact.
3. Enhanced Auditor Training and Process Familiarisation
Develop a structured auditor training programme (to ensure all CE Team is trained) covering:
· Interpretation and application of audit criteria
· Common machinery configurations and failure modes
· Evidence collection techniques (including photo documentation) This would improve audit quality and reduce variability between auditors.
4. Audit KPI Dashboard and Data Transparency
Implement a visual dashboard that tracks key performance indicators (KPIs) such as:
· Audit scores by region and machine type
· CAP closure rates
· Most common recurring failures Such a tool would enhance visibility, encourage accountability, and allow for continuous improvement of the audit process.
[bookmark: _Toc198120615]10.2 Further Development and Research Opportunities
While this study has focused on internal audits related specifically to machinery transfers, the insights gained highlight broader opportunities for development, both within SEWS-E and the wider industry. One clear avenue for expansion lies in extending the audit process to encompass additional operational areas, such as production line equipment, packaging systems, or digital control infrastructure. These systems are often equally critical to manufacturing efficiency yet may fall outside the current audit scope. By integrating them, SEWS-E could move toward a more holistic asset assurance strategy, where all critical plant components are systematically assessed for readiness, reliability, and compliance.
Beyond scope expansion, technological innovation offers significant potential to transform how audits are conducted. For example, the use of AI-assisted audits, through automated image analysis, anomaly detection, or natural language generation for CAPs, could streamline reporting, reduce subjectivity, and enhance trend identification. Additionally, drone or mobile scanning systems could be employed in large or high-risk machinery areas to perform visual inspections or thermal analysis, supporting faster and safer audit execution. While such technologies are still emerging in the manufacturing sector, their adoption could mark a significant leap in audit efficiency and data richness.
From an engineering perspective, the findings in this study underscore the importance of structured audit processes not only as compliance tools but as strategic mechanisms for asset longevity and operational stability. Audits play a key role in identifying risks before they result in costly downtime, safety incidents, or product defects. Future research could explore the correlation between audit maturity and long-term equipment performance, offering valuable insight into how engineering and quality assurance systems interact over time. Similarly, investigating how audit frameworks align with broader maintenance philosophies such as Total Productive Maintenance (TPM) or Reliability-Centered Maintenance (RCM) could provide pathways for integrating audits more deeply into engineering strategy. Lastly, SEWS-E and similar organisations would benefit from cross-industry benchmarking or academic collaboration to share audit frameworks, digital tools, and standardisation practices. As manufacturing becomes increasingly global and data-driven, the internal audit process must evolve alongside it — shifting from a documentation exercise to a proactive, intelligence-led function that safeguards equipment, people, and performance.
[bookmark: _Toc198120616]11. Conclusion
This dissertation set out to evaluate the internal audit processes employed by Sumitomo Electric Wiring Systems-Europe (SEWS-E) in the context of machinery transfers, a high-risk, operationally sensitive element of global manufacturing. Through a mixed-methods approach, comparative data analysis, the study has confirmed that structured internal audits are not only instrumental in identifying risks and ensuring regulatory compliance, but also central to operational resilience and equipment longevity. The findings demonstrate that while SEWS-E’s audit framework is methodical and largely effective, enhancements in standardisation, digitalisation, auditor training, and risk-based prioritisation are necessary to realise its full potential. Importantly, the study has underscored that audits should be embraced not merely as tools of accountability, but as strategic drivers of continuous improvement, especially in industries where mechanical precision and production consistency are paramount. As SEWS-E continues to scale its operations and adapt to a rapidly evolving manufacturing landscape, a more agile, data-integrated, and behaviourally aware audit process will be essential for maintaining quality, reducing downtime, and supporting sustainable growth.
While this study offers valuable insights into the internal audit processes of SEWS-E's machinery transfers, certain limitations should be acknowledged. Firstly, the research is based on a single-case study focused solely on SEWS-E, which may limit the generalisability of findings to other industries or companies with different operational scales. Secondly, while audits were conducted across four countries (Egypt, Morocco, Romania, and Tunisia), broader geographic coverage could reveal additional variations influenced by regional practices or regulatory environments. The inherent subjectivity of auditor judgement also presents a constraint, as human interpretation of criteria can introduce inconsistency even within a structured framework. Finally, the data spans only two consecutive years (2023–2024), offering a valuable snapshot but limiting the ability to capture long-term audit evolution trends. Acknowledging these limitations provides context for interpreting the study’s findings and identifies opportunities for future research.   
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Appendix A – Extract from Audit Check Sheet 74392
This appendix shows a visual example of the scoring criteria and judgement method used in SEWS-E’s internal audit check sheets. The OK/NOK system is applied per category, covering H&S, Quality, General Condition, and Spare Parts. All 5 pages of machine types shown on following pages:
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Appendix B – Extract from Audit Standard 74393
[image: ][image: ][image: ][image: ]Included here is the corrective action framework used post-audit, highlighting the 90-day response window and weekly escalation reporting format for unresolved non-conformities.
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