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Abstract
This study evaluates the practical implications of Lean Six Sigma (LSS) on operational performance in UK manufacturing firms and examines the extent to which practical outcomes align with the benefits identified in existing literature. The research is significant because it addresses limited UK-specific evidence on LSS adoption, implementation maturity and performance across multiple operational indicators, while also distinguishing formal LSS adoption from the selective use of individual improvement practices.
A quantitative, positivist and deductive research design was adopted using a cross-sectional online survey. The questionnaire generated 45 completed responses, of which 41 respondents met the eligibility criteria for the main analysis. This included 30 respondents from organisations currently using LSS and 11 eligible non-users. Data were analysed using descriptive statistics, reliability testing and appropriate non-parametric inferential techniques. 
The findings indicate that LSS was generally perceived positively within the sample. Ninety per cent of current LSS users described its overall effect as mostly or strongly positive, while 60.0% rated its practical value as high or very high. Quality and productivity showed particularly strong reported improvements, while process efficiency and defect reduction also demonstrated positive outcomes. However, operational cost improvements were more modest and delivery performance showed comparatively weaker results. Important implementation challenges were also identified, particularly superficial or box-ticking implementation, management commitment, training requirements and uneven benefits across operational areas. Greater implementation extent was significantly associated with stronger positive perceptions and fewer implementation challenges, whereas duration of LSS use and organisation size were not significantly associated with these outcomes. 
The study concludes that LSS can provide meaningful operational benefits in UK manufacturing, but its effectiveness is not automatic and depends on implementation depth, organisational capability and contextual conditions. UK manufacturers should therefore prioritise management support, staff training, integration of LSS into routine operational practice and continuous performance monitoring. Future research should use larger and more representative samples, longitudinal designs and mixed-method approaches. 
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[bookmark: _Toc237885242]Introduction 
[bookmark: _Toc237885243]1.1. Introduction
Manufacturing firms operate within progressively challenging environments where improvements in quality, efficiency, and productivity are vital for sustaining operational success.  Lean Six Sigma (LSS) has arisen as a cohesive improvement framework that merges Lean’s focus on waste reduction with Six Sigma’s focus on minimising variation while improving quality (Tampubolon and Purba, 2021). Recent studies indicate that the framework continues to be significant in modern manufacturing systems, especially as organisations seek more systematic and data-driven methods for enhancing performance (Maheshwari and Devi, 2024). Nonetheless, the significance of LSS should not be accepted without scrutiny, as its worth is determined not merely by its prevalence as a management framework but by its capacity to yield meaningful results in practice. 
Research demonstrates that LSS can enhance firm performance in manufacturing environments; however, the magnitude of these advantages is contingent upon the efficacy of implementation and may not be uniformly experienced across all performance dimensions (Swarnakar, Singh and Tiwari, 2021). Therefore, LSS constitutes a pertinent yet controversial subject for assessing the authenticity of its claimed advantages in actual organisational practice.
[bookmark: _Toc237885244]1.2. Background of the Study
UK manufacturing continues to be under pressure to increase productivity, efficiency, and competitiveness. van Ark and O’Mahony (2023) recognise productivity as an ongoing matter, although Make UK and PwC (2024) state that manufacturers are progressively prioritising efficiency, process improvement, and technological advancement. Manufacturing thus offers a relevant context for examining approaches designed to improve operational success. 
LSS has been selected due to its integration of waste reduction, process improvement, and variation control within a systematic framework. Nonetheless, the actual outcome may vary based on the quality of execution and the organisational context (Tampubolon and Purba, 2021; Swarnakar, Singh and Tiwari, 2021). This research investigates the implementation of LSS in UK manufacturing and assesses if the practical outcomes align with the advantages identified in the existing literature. 
 
[bookmark: _Toc237885245]1.3. Problem Statement
Although LSS is often portrayed as a methodology designed to improve operational efficiency, its practical results are not always consistent across manufacturing firms. According to Tampubolon and Purba (2021), the implementation obstacles, such as inadequate management support and insufficient training, may diminish the framework’s effectiveness. This is significant as it demonstrates that the efficacy of LSS cannot be presumed solely based on its theoretical framework. Swarnakar, Singh and Tiwari (2021) further indicate that improvements in performance may not be uniformly manifested across all operational dimensions, implying that the framework's practical impact may be more diverse than commonly suggested in the literature. Thus, the primary research problem is the necessity to rigorously assess whether LSS provides the operational advantages it claims to deliver in actual manufacturing environments.
[bookmark: _Toc237885246]1.4. Aims and Objectives
[bookmark: _Toc237885247]1.4.1 Aim: 
The aim of this study is to evaluate the practical implications of the LSS framework for operational performance in UK manufacturing firms. 
[bookmark: _Toc237885248]1.4.2. Objectives:
1. To review recent literature on LSS and operational performance in manufacturing firms. 
2. [bookmark: _Int_Z8NP1mmP]To identify the key operational performance indicators relevant to UK manufacturing firms. 
3. To examine the positive and negative implications of LSS on operational performance in UK manufacturing professionals. 
4. To evaluate whether the practical outcomes identified in UK manufacturing firms reflect the benefits proposed in LSS literature. 
[bookmark: _Toc237885249]1.4.3 Research Questions 
1. How has recent literature explained the relationship between LSS and operational performance in manufacturing firms?
2. Which key performance indicators are most appropriate for assessing the practical implications of LSS in UK manufacturing firms? 
3. How do professionals in UK manufacturing firms perceive the impact of LSS on operational performance?
	
4. To what extent do the practical outcomes reported in UK manufacturing firms align with the benefits proposed in LSS literature?
[bookmark: _Toc237885250]1.5. Significance of the Research
The significance of this topic lies in the ongoing strategic relevance of LSS as a framework used for performance and process improvement, waste reduction, and the reduction of process variation in manufacturing. According to Hariyani and Mishra (2022), the integration of LSS offers a robust foundation for improving operational and organisational performance, although implementation varies among organisations. Furthermore, recent research shows that LSS continues to evolve via additional applications focused on sustainability, indicating that its significance goes beyond traditional operational improvement (Utama and Abirfatin, 2023; AlDmour, Al Nuaimi and Al Hasan, 2026). For this reason, the constant evolution and strategic relevance of LSS strengthen the relevance of analysing whether its predicted operational advantages are really demonstrable in practice within UK manufacturing firms.  
Productivity is still a major national concern, therefore, the UK offers a significant environment for this study. van Ark and O’Mahony (2023) remark that several UK companies have adopted a "low wage, low investment, low productivity trajectory," making productivity improvement crucial for economic resilience and sustained development. The Manufacturing Technologies Association (2024) reports that manufacturing contributed 8% to the UK's GDP and 7% to employment in 2022, while representing 47% of company R&D investment and 34.5% of UK products and services exports. Recent industry evidence indicates that UK manufacturers consider operational efficiency and technological advancement as essential for competitiveness, with the Make UK and PwC Executive Survey 2024 revealing that 71.2% of firms recognise digital technologies as a tool to improve efficiency (Make UK and PwC, 2024). For this reason, this topic is significant because it connects a widely used improvement framework with a strategically important sector in a country facing clear productivity pressures (van Ark and O’Mahony, 2023), making the study both academically relevant and practically valuable.
[bookmark: _Toc237885251]1.6. Scope of the Study
The scope of this research is limited to the UK manufacturing sector and focuses on the practical implications of LSS for operational performance. It considers formal LSS adoption alongside the use of individual improvement practices, and examines implementation maturity, perceived benefits, and challenges. Operational performance is assessed through six areas that include quality, productivity, process efficiency, operational cost, defect or error reduction, and delivery performance. The research reflects the experiences of manufacturing professionals with relevant knowledge of LSS and does not extend to organisations outside the UK manufacturing sector. 
[bookmark: _Toc237885252]1.7. Structure/Organisation of the Report
This dissertation is organised into five chapters. Chapter 1 introduces the research by presenting the background of the study, the research aim and objectives, the research questions, the scope of the study and the structure of the report. Chapter 2 reviews the relevant literature on Lean Six Sigma (LSS), operational performance, the key performance indicators used in the study, and the theoretical framework underpinning the research. Chapter 3 explains the research methodology, including the research philosophy, approach, strategy, data collection and data analysis methods. Chapter 4 presents, analyses and discusses the findings in relation to the research objectives and the literature reviewed. Finally, Chapter 5 provides the overall conclusions of the study, identifies the research contribution and limitations, and offers recommendations for practice and future research.
[bookmark: _Toc237885236]Figure 1.1: Structure of the Dissertation
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[bookmark: _Toc237885254]2.1. Chapter Introduction
This chapter critically reviews recent literature concerning LSS adoption and operational performance in manufacturing organisations. It examines LSS as an integrated improvement methodology, distinguishes formal adoption from the selective use of individual tools, and discusses DMAIC as a structured implementation framework.
The chapter then applies the Resource-Based View and Contingency Theory to explain how internal organisational capabilities and contextual conditions may influence LSS outcomes. It also evaluates six operational performance indicators: quality, productivity, process efficiency, operational cost performance, defect or error reduction, and delivery performance.
Finally, the review considers the positive and negative implications of LSS, including management commitment, training, communication, employee involvement and sustainability challenges. It concludes by identifying limited UK-wide evidence concerning formal adoption and uneven operational outcomes, establishing the research gap addressed by this study.
[bookmark: _Toc237885255]2.2. The LSS method and its application in the manufacturing sector
LSS is recognised as a continuous improvement methodology that combines Lean’s focus on waste elimination with Six Sigma’s emphasis on reducing variation and improving quality (Tampubolon and Purba, 2021). This combination is particularly relevant to manufacturing environments, where waste, process variability, quality problems, rework and delays can simultaneously affect operational performance. Maheshwari and Devi (2024) further identify LSS as an important performance-improvement strategy within modern production systems, particularly for organisations adopting more systematic and data-driven approaches to process and quality improvement. This evidence demonstrates that LSS addresses several interconnected operational challenges rather than focusing on a single dimension of performance. Therefore, examining LSS within UK manufacturing provides an appropriate basis for evaluating whether these theoretical advantages translate into measurable operational benefits in practice. 
Lean and Six Sigma are complementary since they address distinct but interconnected operational challenges. Lean emphasises the eradication of non-value-adding tasks and the enhancement of process flow, while Six Sigma focuses on minimising process variation and faults via data-driven analysis (Tampubolon and Purba, 2021). In manufacturing firms, this amalgamation is crucial since poor operational performance is never attributable to a single problem. Waste, defects, inefficient workflows, machine delays, rework, and inconsistent procedures may all affect an organization's capacity to attain consistent performance. Swarnakar, Singh and Tiwari (2021) demonstrate that LSS may affect several performance dimensions, including business process performance, financial performance, and customer-related results. Thus, LSS is considered a comprehensive operations management methodology since it facilitates continuous improvement, operational control, and performance enhancement.
From this viewpoint, LSS exceeds its role as a traditional quality tool, serving as a framework that remains relevant to modern industrial processes. Recent research indicates that LSS is progressing beyond conventional quality enhancement, with growing connections to sustainability, digital integration, and contemporary production systems (Hariyani and Mishra, 2022; Frank et al., 2025). Maheshwari and Devi (2024) argue that LSS continues to be pertinent in data-driven industrial settings where companies want more systematic methodologies for process improvement, while Sunder M and Prashar (2024) further highlight the relationship between Lean practices, digitalisation, organisational learning and operational performance. However, its practical importance should not be assumed immediately. Research suggests that LSS may improve operational performance; nevertheless, its efficacy is significantly affected by the quality of implementation, managerial support, training, and organisational environment (Tampubolon and Purba, 2021). This is pertinent to the current research since the dissertation does not only assume that LSS enhances performance; instead, it examines whether manufacturing experts acknowledge its tangible benefits in UK manufacturing enterprises.
Formal LSS implementation should be differentiated from the selective use of individual improvement methods. Patel and Patel (2021) describe LSS as a cohesive approach amalgamating implementation frameworks, success factors, and performance evaluation rather than a collection of separate tools. Organisations may therefore use practices such as 5S, Kaizen, root-cause analysis, or value-stream mapping without formally adopting the whole framework. Panayiotou, Stergiou and Chronopoulos (2022) similarly illustrate that individual tools may be synchronised via DMAIC and appropriate organisational conditions. Therefore, the use of LSS related tools does not necessarily demonstrate formal framework adoption. 
[bookmark: _Toc237885256]2.3. DMAIC as the LSS Implementation Framework
A principal characteristic of LSS is the use of systematic improvement frameworks, with DMAIC being among the most valued. DMAIC represents Define, Measure, Analyse, Improve, and Control, offering a systematic methodology for identifying operational issues, assessing current performance, understanding underlying causes, executing enhancements, and maintaining outcomes. This is especially pertinent to manufacturing companies, since operational challenges like defects, rework, delays, process variability, and inefficient workflows often need systematic study rather than casual problem-solving. Condé et al. (2023) illustrate its significance via a manufacturing case study where DMAIC and LSS methodologies were used to diminish faults in a car parts supplier.
The Define stage delineates the issue, project scope, client requirements, and improvement targets. This phase is crucial since improvement initiatives may fail if the issue is not comprehensively identified or if the scope is too expansive. In manufacturing, this may include identifying problems such as elevated failure rates, excessive rework, subpar delivery performance, or inefficient process flow. The Measure step subsequently gathers baseline data to ascertain the existing level of performance. This aligns well with the data-driven principles of LSS, where improvement choices must be founded on facts rather than conjecture. Pongboonchai-Empl et al. (2024) emphasise that data-driven technologies are progressively integrated into LSS initiatives, underscoring the significance of measurement and proof in contemporary improvement endeavours.
The Analysis step focuses on determining the fundamental causes of inadequate performance. This is significant since manufacturing difficulties often arise from several interrelated elements, such as process variability, machinery malfunctions, material quality, operator techniques, layout deficiencies, or inadequate process controls. LSS methodologies, including root cause analysis, Pareto analysis, process mapping, and control charts, may assist organisations in pinpointing the locations and reasons for persistent issues. Alarcón et al. (2024) substantiate this perspective by demonstrating that the amalgamation of Lean and Six Sigma methodologies helps mitigate unpredictability in manufacturing processes.
The Improve step entails formulating and executing remedies to rectify the fundamental issues found during the study. In manufacturing, this may include standardising work procedures, enhancing process flow, minimising waste, modifying process controls, implementing training, or reengineering components of the production process. The Control stage seeks to maintain enhancements through monitoring, standardisation and continuous performance assessment. The last step is crucial since operational enhancements may be transient without procedures to avert regression to prior performance levels.
DMAIC connects LSS theory with practical implementation by providing a structured framework for operational improvement. However, DMAIC alone does not guarantee success. Tampubolon and Purba (2021) identify inadequate management support, insufficient training and ineffective communication as barriers to effective implementation. This suggests that DMAIC requires organisational capability, leadership commitment and reliable data to achieve meaningful operational outcomes. 
This dissertation uses DMAIC to investigate the perceived impact of LSS adoption on operational performance in UK manufacturing organisations. The framework is closely associated with the six KPIs chosen for the study: quality, productivity, process efficiency, operational cost performance, defect reduction, and delivery performance. Effective implementation of DMAIC should enhance progress across these metrics by assisting organisations in identifying issues, measuring performance, analysing causes, executing remedies, and sustaining operational improvements.
Sustaining DMAIC improvements also requires organisational readiness and a supportive culture. Shokri et al. (2021) identify these as insufficiently examined conditions within manufacturing, while Antony et al. (2023) show that operational-excellence initiatives may decline when organisations cannot maintain the capabilities needed to embed change. DMAIC should therefore be viewed as an enabling structure whose long-term value depends on continued organisational support and performance control.
[bookmark: _Toc237885257]2.4. Theoretical Framework: Resource-Based View and Contingency Theory
This research combines the Resource-Based View (RBV) and Contingency Theory to explain why LSS may produce different operational outcomes across manufacturing firms. RBV focuses on the internal capabilities required for effective implementation, while Contingency Theory considers whether LSS is suited to the organisation’s specific context. Together, they provide a framework for interpreting variation in LSS outcomes. 
From an RBV perspective, LSS creates operational value when it is embedded as an organisational capability rather than used as a set of isolated tools. Mohd Aripin et al. (2023) identify RBV as a relevant framework for explaining how internal resources influence Lean performance. In LSS, these resources include skilled employees, leadership commitment, reliable performance data, improvement knowledge, effective communication and a culture of continuous improvement, with organisational culture also recognised as an important influence on Lean operational performance (Hardcopf, Liu and Shah, 2021). RBV therefore suggests that adopting LSS alone does not guarantee performance improvement. Organisations using similar tools may achieve different outcomes because their internal capabilities differ. Tampubolon and Purba (2021) identify limited training, weak managerial support and poor communication as barriers to implementation, while Shokri et al. (2021) emphasise organisational readiness. LSS is therefore more likely to produce sustainable benefits when supported by appropriate organisational resources and embedded into routine operations. Nevertheless, RBV does not fully explain why similar organisational capabilities may be effective in one manufacturing context but less effective in another.
Contingency Theory complements RBV by recognising that no single management approach is universally effective and that organisational context may influence the success of improvement initiatives. Mohd Aripin et al. (2023) identify Contingency Theory as relevant to Lean performance because outcomes may depend on the fit between improvement strategies and organisational conditions. Within LSS, these conditions may include organisation size, sector, process complexity, resource availability and implementation maturity. This suggests that similar LSS practices may generate different operational outcomes when implemented under different organisational circumstances. Therefore, Contingency Theory provides an appropriate basis for examining whether contextual factors, particularly organisation size and implementation maturity, are associated with differences in LSS outcomes within UK manufacturing firms.
This is particularly relevant when comparing organisations with different resources and capabilities. Alexander, Antony and Cudney (2022) argue that traditional LSS implementation frameworks may overlook the specific characteristics and resource constraints of manufacturing SMEs. Their findings suggest that implementation should be adapted to organisational capabilities, workforce skills and operational limitations rather than applied uniformly. The importance of contextual adaptation is further illustrated by Trubetskaya, McDermott and Brophy (2023), who demonstrate the application of a customised LSS methodology within a specific manufacturing environment.
Together, RBV and Contingency Theory provide a coherent framework for this study. RBV explains how internal capabilities may influence LSS outcomes, while Contingency Theory explains how organisational conditions may affect implementation and performance. 
[bookmark: _Toc237885258]2.5. UK manufacturing firms and the key operational performance indicators 
The relevance of LSS to UK manufacturing is closely connected to continuing productivity and competitiveness pressures within the sector. van Ark and O’Mahony (2023) identify productivity as a persistent challenge for the UK, while industry evidence indicates that manufacturers increasingly regard operational efficiency, technological integration and process improvement as important sources of competitiveness (Make UK and PwC, 2024). These pressures strengthen the case for examining improvement methodologies such as LSS within UK manufacturing, as firms must improve performance while responding to increasingly demanding operational conditions. Operational performance should therefore be assessed through appropriate manufacturing indicators. Panigrahi et al. (2023) identify measures including cost, delivery, flexibility, quality, setup and lead time, while Bhadu et al. (2022) highlight quality, cost, delivery, flexibility and productivity as commonly used Lean manufacturing performance measures. Consequently, the use of multiple operational indicators provides an appropriate basis for evaluating whether LSS delivers meaningful performance improvements within the UK manufacturing context. 
This research utilises six key performance indicators: quality, productivity, process efficiency, operational cost performance, defect reduction, and delivery performance. Quality is included as a key operational performance indicator because it reflects an organisation’s ability to produce consistent outputs while minimising waste, rework and customer dissatisfaction. Achibat et al. (2023) associate Lean Manufacturing and Six Sigma with improvements in quality, productivity and customer satisfaction, demonstrating the relevance of quality within continuous-improvement initiatives. From an LSS perspective, improved quality can result from both the reduction of process variation through Six Sigma and the elimination of non-value-adding activities through Lean. Therefore, measuring perceived improvements in quality enables this study to assess whether one of the principal theoretical benefits of LSS is evident in UK manufacturing practice. Productivity is included as a key operational performance indicator because manufacturing organisations must increase output while managing labour, time and other resources efficiently. This is particularly relevant in the UK context, where productivity remains an important operational and economic concern. Daniyan et al. (2022) demonstrate that Lean manufacturing practices such as value-stream mapping, 5S and Kaizen can improve productivity by identifying inefficiencies and enhancing process performance. As Lean forms one of the core components of LSS, these findings support the expectation that LSS may contribute to stronger productivity outcomes. Therefore, measuring perceived productivity improvements enables this study to assess whether this theoretical benefit of LSS is evident among UK manufacturing firms. 
Process efficiency is included as a key operational performance indicator because it reflects how effectively manufacturing activities are completed while minimising waste, delays and unnecessary effort. Panigrahi et al. (2023) associate operational performance with the ability to deliver goods and services through efficient processes. This is particularly relevant to LSS because Lean seeks to improve process flow and eliminate non-value-adding activities, while Six Sigma supports greater process consistency through the reduction of variation. Improvements in process efficiency may therefore indicate that LSS is contributing to smoother and more reliable manufacturing operations. Consequently, measuring perceived changes in process efficiency enables this study to evaluate whether these expected operational benefits are evident within UK manufacturing firms. 
Operational cost performance is included as a key indicator because inefficient processes, defects, rework and unnecessary resource use can increase manufacturing expenditure. Bhadu et al. (2022) identify cost as a commonly used performance measure when evaluating Lean manufacturing performance. Within LSS, cost improvements may arise indirectly through waste elimination, reduced defects, improved process efficiency and better utilisation of operational resources rather than through cost reduction alone. This makes operational cost performance particularly useful for assessing whether improvements generated through LSS translate into wider financial efficiencies. Therefore, measuring perceived changes in operational cost performance enables this study to determine whether these expected benefits are evident within UK manufacturing firms. 
Defect or error reduction is included as a key operational performance indicator because minimising process variation and preventing failures are central objectives of Six Sigma. Defects can generate waste, rework, additional inspection, production delays and customer dissatisfaction, all of which can negatively affect manufacturing performance. Condé et al. (2023) demonstrate the practical application of DMAIC and LSS in reducing failures within a manufacturing environment. This evidence supports the view that systematic problem identification, root-cause analysis and process control can contribute to lower defect levels. Therefore, measuring perceived changes in defects or errors enables this study to assess whether one of the core Six Sigma-related benefits of LSS is evident within UK manufacturing firms. 
Delivery performance is included as a key operational performance indicator because manufacturing inefficiencies can affect an organisation’s ability to meet customer requirements reliably and on time. Panigrahi et al. (2023) identify delivery as an important dimension of operational performance, while Bhadu et al. (2022) also recognise delivery as a commonly used measure within Lean manufacturing environments. From an LSS perspective, improvements in process flow, consistency and waste reduction may contribute to more dependable production and delivery performance. Delivery therefore provides an important customer-facing indicator of whether internal process improvements translate into wider operational benefits. Consequently, measuring perceived changes in delivery performance enables this study to assess whether LSS contributes to improved operational dependability within UK manufacturing firms. 
Productivity and process efficiency embody the Lean emphasis on waste minimisation and flow enhancement. Operational cost performance encompasses cost-related advantages, while delivery performance signifies the impact of operational enhancements on customer-facing dependability. Although all six indicators relate to operational performance, LSS may not affect them equally. Cardenas-Cristancho et al. (2022) note that Lean performance indicators are interrelated rather than independent. Internal measures such as quality, defect reduction and process efficiency are more directly linked to LSS activities, whereas delivery outcomes may also depend on supplier reliability, capacity and demand. Panigrahi et al. (2023) similarly distinguish operational performance from broader business outcomes. Examining the six indicators separately therefore allows the study to identify whether LSS benefits are evenly distributed or concentrated in particular performance areas.
[bookmark: _Toc237885259]2.6. Positive implications of LSS on operational performance in the manufacturing sector
A significant portion of the literature portrays LSS as a framework capable of enhancing operational performance in manufacturing enterprises. The primary advantages are often associated with improvements in quality, productivity, process efficiency, cost effectiveness, defect minimisation, and customer-related results. Achibat et al. (2023) showed that companies using both Six Sigma and Lean Manufacturing had superior financial and operational performance compared to those utilising either Lean Manufacturing or neither methodology. However, these findings support the potential value of combining Lean and Six Sigma rather than demonstrating that integration will produce superior results in every manufacturing context.
A primary beneficial outcome of LSS is the improvement of quality. Six Sigma stresses the minimisation of process variability, while Lean advocates for the elimination of non-value-adding activities. In production, this may mitigate waste, rework, inspection delays, and customer complaints. Achibat et al. (2023) associate Lean Manufacturing and Six Sigma with improvements in quality, productivity, and customer satisfaction, establishing quality as a primary result of LSS.
LSS may boost production and process efficiency. Lean approaches seek to minimise waste, enhance output, and optimise the use of operational resources. Panigrahi et al. (2023) discovered that lean manufacturing approaches favourably affect operational performance, including cost, delivery, quality, setup, and lead time. The Lean component of LSS directly facilitates waste reduction and process enhancement.
The minimisation of defects and errors is another significant advantage. Condé et al. (2023) illustrate this via a manufacturing case study in which DMAIC and LSS methodologies were used to diminish faults in a car parts supplier. This demonstrates the practical use of LSS as a systematic problem-solving methodology capable of identifying fundamental causes and enhancing process performance.
LSS may enhance operational cost efficiency and delivery dependability. Cost advantages may be realised via the reduction of waste, rework, defects, and inefficient resource utilisation. Delivery performance may improve when procedures stabilise and operational disturbances diminish. Swarnakar, Singh and Tiwari (2021) discovered that the use of LSS enhances business processes and customer-related performance in the automotive component manufacturing sector.
The research indicates that successful implementation of LSS may improve operational performance. These advantages correspond with the six key performance indicators used in this study: quality, productivity, process efficiency, operational cost performance, defect or error reduction, and delivery performance. Nonetheless, these advantages need cautious examination, since the degree of improvement may vary based on organisational environment, implementation quality, and internal support.
The positive implications of LSS rely not solely on the chosen technical tools but also on the organisational environment that facilitates their use. Alnadi and McLaughlin (2021) recognise leadership dedication, efficient communication, employee advancement, empowerment, inspiration, and a culture of continual improvement as crucial characteristics for successful implementation. Gastelum-Acosta et al. (2022) and Aytekin et al. (2023) likewise illustrate the need to evaluate whether businesses have embraced the essential success criteria needed to realise the potential benefits of LSS. This suggests that managerial backing should go beyond just authorising improvement initiatives and include sufficient training, employee involvement, transparent communication, and availability of suitable organisational resources. Consequently, positive operational results are more probable when LSS is integrated into organisational procedures, rather than used only as a technical project technique.
[bookmark: _Toc237885260]2.7. Negative implications of LSS on operational performance in the manufacturing sector
Despite its positive reputation, the literature also indicates that LSS does not produce consistent results in every manufacturing context. Tampubolon and Purba (2021) identify implementation challenges such as insufficient management support, weak communication, and limited training, all of which can reduce the effectiveness of the framework in practice. Swarnakar, Singh and Tiwari (2021) also show that the benefits of LSS may not be realised equally across all performance dimensions, which suggests that improvements may be uneven rather than automatic. In addition, Maheshwari and Devi (2024) note that parts of the broader literature around operational improvement and digital integration remain theoretically ambitious but still limited in empirical substantiation. This creates an important critical issue: while LSS is widely promoted as a route to operational excellence, its real value depends heavily on organisational context and implementation capability.
A further issue is that businesses could use conspicuous LSS instruments and terminology without integrating continuous improvement into daily practices. Knol et al. (2022) discovered that the effective execution of sustainable Lean practices relied on the proactive involvement of both workers and team leaders, as well as the amalgamation of operational and continuous improvement processes. In the absence of established processes, implementation tends to be more localised and unsustainable. Antony et al. (2023) also identified ineffective leadership, lack of senior-management dedication, deficient communication, inadequate staff training, and reluctance to change as the primary factors limiting the sustainability of operational-excellence efforts in manufacturing firms. These findings reinforce the concern that LSS may become a superficial or box-ticking exercise when organisations prioritise visible tools or completed projects over the behaviours, capabilities and management systems required to sustain improvement. Consequently, implementation success needs to be assessed not only through formal LSS adoption, but also through the extent to which improvements are embedded in routine organisational practices and remain effective over time.
Recent research has also continued to examine the organisational conditions associated with successful LSS adoption in manufacturing organisations (Limon-Romero et al., 2025). Despite the expansion of LSS study, a particular void persists on the use and experience of the framework inside UK industrial entities. Kumar et al. (2024) conducted a study of 154 manufacturing studies and highlighted ongoing research requirements including implementation, sustainability, crucial aspects, and performance assessment. In the context of the UK, Shokri and Li (2023) investigated the correlation between cultural preparedness and technical success determinants in manufacturing enterprises. Nonetheless, their research failed to contrast formal LSS implementers with entities using standalone improvement methodologies, nor did it assess perceived results across several operational performance metrics. Thus, more data is necessary to ascertain whether UK manufacturing experts regularly realise the advantages suggested in the literature regarding quality, productivity, process efficiency, operating costs, defect reduction, and delivery performance. This research tackles the existing gap by analysing adoption state, implementation maturity, both positive and negative implications, and documented results across the six variables.
[bookmark: _Toc237885261]2.8. Operationalisation
The purpose of operationalisation is to show how the main concepts identified in the literature were converted into measurable survey variables. 
[bookmark: _Toc237290952][bookmark: _Toc237885218]Table 2.1: Operationalisation of the Research Concepts
	Research concept
	Operational definition used in this study
	Survey measure
	Key Sources
	Research
Objective

	LSS adoption
	Whether the respondent’s organisation formally used the complete LSS framework
	Current organisational use of LSS: user or eligible non-user
	Patel and Patel (2021); Panayiotou, Stergiou and Chronopoulos (2022)
	Objectives 3 and 4

	Selective use of improvement practices
	Use of individual LSS-related tools without formal adoption of the complete framework
	Alternative practices used by eligible non-users, including 5S, Kaizen, root-cause analysis, value-stream mapping, KPIs and SOPs
	Patel and Patel (2021); Panayiotou, Stergiou and Chronopoulos (2022)
	Objectives 3 and 4

	Implementation maturity
	The length and depth of LSS implementation within adopting organisations
	Duration of use and reported extent of implementation
	Shokri et al. (2021); Antony et al. (2023); Alexander, Antony and Cudney (2022)
	Objectives 3 and 4

	Operational performance
	Perceived changes in the principal dimensions of manufacturing performance
	Reported improvement bands for quality, productivity, process efficiency, operational cost, defect or error reduction, and delivery performance
	Bhadu et al. (2022); Cardenas-Cristancho et al. (2022); Panigrahi et al. (2023)
	Objectives 2, 3 and 4

	Positive implications
	The extent to which respondents perceived LSS as contributing to favourable operational outcomes
	Agreement with six statements concerning quality, productivity, process consistency, waste, cost performance, and customer satisfaction
	Swarnakar, Singh and Tiwari (2021); Achibat et al. (2023); Condé et al. (2023)
	Objectives 3 and 4

	Negative implications
	Organisational and implementation conditions that may restrict the effectiveness of LSS
	Agreement with statements concerning training, management commitment, implementation difficulty, uneven benefits, time demands and superficial implementation
	Tampubolon and Purba (2021); Knol et al. (2022); Antony et al. (2023)
	Objectives 3 and 4

	Organisational context
	Characteristics that may influence adoption, implementation, and outcomes
	Organisation size, manufacturing sector, professional role, and manufacturing experience
	Alexander, Antony and Cudney (2022); Shokri and Li (2023); Mohd Aripin et al. (2023)
	Objectives 3 and 4

	Resource-Based View
	Internal capabilities required to embed and sustain LSS
	Training, leadership commitment, knowledge, communication, data use, and implementation extent
	Mohd Aripin et al. (2023); Shokri et al. (2021); Tampubolon and Purba (2021)
	Objectives 3 and 4

	Contingency Theory
	The influence of contextual fit on the effectiveness of LSS
	Comparisons involving organisation size, implementation maturity, and variation across operational indicators
	Mohd Aripin et al. (2023); Alexander, Antony and Cudney (2022)
	Objectives 3 and 4


 
(Source: Author’s own development, based on the literature review and survey design.)
 
Table 2.1 demonstrates how the theoretical and empirical concepts identified in the literature were translated into measurable variables. Formal LSS adoption was separated from the selective use of individual improvement practices, while implementation maturity was assessed through both duration and extent of implementation. Operational outcomes were examined across six indicators rather than through a single performance measure, allowing uneven patterns to be identified. The positive-outcome and implementation-challenge statements also enabled the study to evaluate benefits and limitations simultaneously. Finally, organisational characteristics supported the application of the RBV and Contingency Theory by examining whether internal capabilities and contextual conditions were associated with different LSS experiences.
[bookmark: _Toc237885262]2.9. Summary
This chapter reviewed recent literature on LSS adoption and operational performance in manufacturing. The literature generally presents LSS as an integrated improvement framework capable of supporting quality, productivity, process efficiency, cost reduction, defect reduction and delivery performance (Swarnakar, Singh and Tiwari, 2021; Achibat et al., 2023). It also distinguished formal LSS adoption from the selective use of individual tools such as 5S, Kaizen, root-cause analysis and value-stream mapping (Patel and Patel, 2021; Panayiotou, Stergiou and Chronopoulos, 2022).
However, the literature indicates that these benefits are not automatic or equally experienced across all performance areas. Successful implementation depends on factors including leadership commitment, training, communication, organisational readiness and the ability to sustain continuous improvement (Alnadi and McLaughlin, 2021; Shokri et al., 2021; Antony et al., 2023). RBV and Contingency Theory further suggest that LSS outcomes depend on both internal organisational capabilities and the context in which the framework is implemented.
Finally, the review identified limited UK-wide evidence comparing formal LSS adoption with selective improvement practices while assessing outcomes across multiple operational indicators (Shokri and Li, 2023; Kumar et al., 2024). This gap provides the basis for examining LSS adoption, implementation maturity, perceived benefits and challenges, and operational outcomes within UK manufacturing.
[bookmark: _Toc237885263]Research Methods and Methodology 
[bookmark: _Toc237885264]3.1. Introduction 
This chapter explains the research methodology used to investigate the practical implications of LSS on operational performance in UK manufacturing firms. It outlines the research philosophy, approach to theory development, methodological choice, research strategy and time horizon. The chapter also explains the participant selection, data collection and statistical analysis procedures used in the study, before considering the research timeline and ethical requirements. 
[bookmark: _Toc237885237]Figure 3.1: Saunders Research Onion
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[bookmark: _Toc237885265]3.2. Research Philosophy
This study adopts a positivist research philosophy because it intends to examine the practical implications of LSS through measurable and structured data. Saunders, Lewis and Thornhill (2024) explain that positivism is appropriate when research aims to identify patterns and relationships through tangible evidence rather than subjective interpretation. This is relevant to this research as it focuses on collecting standardised responses from professionals in UK manufacturing firms in order to assess how LSS is perceived to influence operational performance. Creswell and Creswell (2023) also demonstrate that quantitative studies are commonly associated with approaches that emphasise measurement, objectivity and structured analysis. An interpretivist philosophy would be less suitable because the purpose of this study is not to explore deep individual meanings, but to examine responses in a systematic and comparable way. For this reason, positivism provides the most appropriate philosophical foundation for the research.
 
[bookmark: _Toc237885266]3.3. Approach to Theory Development
This research adopts a deductive approach for theory development. According to Saunders, Lewis and Thornhill (2024), deduction begins with an existing theory or literature and then uses empirical evidence to examine whether expected relationships are supported. This approach is appropriate because the study is grounded in existing literature on LSS and operational performance and then uses quantitative survey data from UK manufacturing professionals to assess whether practical outcomes reflect those theoretical expectations. Creswell and Creswell (2023) also associate deductive reasoning with quantitative research in which previous literature guides research questions, measurement and data analysis. An inductive approach is less suitable because the study does not aim to generate a new theory from open-ended qualitative data. Deduction therefore provides a clear link between the literature, research questions and empirical analysis.
[bookmark: _Toc237885267]3.4. Methodological Choice
This study adopts a single-method quantitative approach, using structured survey as the primary method of data collection. Saunders, Lewis and Thornhill (2024) explain that a single-method design uses one data collection technique and a corresponding analytical approach. This is suitable for this research as it seeks to gather structured and comparable data from professionals in UK manufacturing firms regarding the practical implications of LSS on operational performance. Bell, Bryman and Harley (2022) note that mixed methods are more appropriate when both numerical trends and detailed qualitative explanations are required. As this study focuses on quantitative measurement and statistical analysis, a single-method quantitative design is better aligned with the research aim and objectives.  
[bookmark: _Toc237885268]3.5. Research Strategies
The research methodology for this study is a survey. Saunders, Lewis and Thornhill (2024) argue that surveys are commonly used in business and management research because they enable the collection of standardised data from multiple participants. This is appropriate for the present study as it facilitates the collection of comparable responses from professionals in UK manufacturing firms regarding LSS adoption and operational performance. Dillman, Smyth and Christian (2014) also emphasise the importance of carefully designed questionnaires in improving response quality and data reliability. Compared with interviews, the survey strategy is more practical within the time and access constraints of an undergraduate dissertation and is consistent with the study’s positivist, deductive and quantitative design.
[bookmark: _Toc237885269]3.6. Time Horizon
This research adopts a cross-sectional time horizon because data were collected during a single period rather than repeatedly over time. Saunders, Lewis and Thornhill (2024) explain that cross-sectional research is appropriate when a study examines current views, practices or conditions without tracking changes longitudinally. Bell, Bryman and Harley (2022) also note that cross-sectional designs are commonly used in survey-based business research where time constraints apply. A longitudinal approach would require repeated data collection and was therefore unsuitable within the timeframe of this dissertation. The cross-sectional design is consequently appropriate for examining current perceptions of LSS within UK manufacturing.
[bookmark: _Toc237885270]3.7. Data Collection and Data Analysis
The target population consisted of professionals working in UK manufacturing firms, particularly those involved in operations, production, quality, continuous improvement or management. Purposive sampling was used because the research required participants with relevant manufacturing and LSS knowledge. Bell, Bryman and Harley (2022) explain that purposive sampling is appropriate when participants are selected because of their knowledge or relevance to the research topic.
Primary data were collected through a structured online questionnaire. The questionnaire generated 45 completed responses, of which 44 met the UK manufacturing criterion. Following further screening for relevant LSS knowledge or experience, 41 respondents were eligible for the main LSS analysis. This included 30 respondents working in organisations currently using LSS and 11 eligible non-users. The structured questionnaire produced standardised and comparable quantitative data, consistent with the study's positivist and deductive approach.
Data were analysed using descriptive and inferential statistical techniques. Frequencies, percentages and descriptive statistics were first used to summarise respondent characteristics, LSS adoption, implementation practices, operational improvements and perceptions. Composite scores were then calculated for the six positive-outcome items and six implementation-challenge items. Cronbach's alpha was used to assess the internal consistency of these scales, while the Shapiro–Wilk test assessed the normality of the composite scores.
Because much of the survey data was ordinal, the sample was relatively small and the positive-outcome composite score was not normally distributed, non-parametric statistical tests were used (Field, 2024). Spearman's rank correlation examined relationships between LSS duration, implementation extent, positive outcomes and implementation challenges. Kruskal–Wallis tests examined whether perceptions differed according to organisation size, while Mann–Whitney U tests compared respondents directly involved in LSS implementation with other knowledgeable users. The Fisher–Freeman–Halton exact test was used to examine the association between organisation size and current LSS adoption because expected cell frequencies were low. Statistical significance was assessed at p <.05.
[bookmark: _Toc237885271]3.8. Time prospects of the research 
The research was conducted in two main stages. The first involved the development and submission of the research proposal, while the second covered questionnaire design, data collection, statistical analysis and completion of the final dissertation. Two Gantt charts were used to plan and monitor the project: the first outlined the proposal stage, while the second covered the dissertation period through to final submission in August 2026. The timeline provided a structured framework for managing the different stages of the research within the available academic timeframe.
[bookmark: _Toc237885238]Figure 3.2: Timeline - Gantt Chart
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(Source: Author’s own development, 2026)

[bookmark: _Toc237885272]3.9. Ethical consideration of the research 
Ethical considerations were important because the study involved the collection of primary data from human participants. The research followed the principles of informed consent, voluntary participation, confidentiality, anonymity, data protection and minimisation of harm (UK Research and Innovation, 2026b). Before completing the questionnaire, participants were informed of the purpose of the study, what participation involved and their right to withdraw before submitting their responses (UK Research and Innovation, 2026a). Participation was voluntary, and respondents could choose not to answer any question.
The study also followed principles of confidentiality, anonymity and data protection. The Information Commissioner’s Office (2023) states that personal data should be processed lawfully, fairly and transparently, while the Information Commissioner’s Office (2025) notes that anonymisation can reduce the risk of participant identification. The questionnaire therefore did not request unnecessary personal, organisational or commercially sensitive information, and the data were used only for academic purposes. Potential harm was further minimised by using clear wording, avoiding sensitive topics and keeping the questionnaire concise. The ethical documentation relating to the study is included in the appendices. 
[bookmark: _Toc237885273]3.10. Chapter Summary 
This chapter outlined the methodological approach used to examine the practical implications of LSS within UK manufacturing. The study adopted a positivist philosophy, deductive approach and single-method quantitative design, using a cross-sectional survey strategy. Primary data were collected from UK manufacturing professionals through a structured questionnaire and analysed using descriptive statistics, reliability testing and appropriate non-parametric statistical techniques. The chapter also explained the research timeline and ethical procedures applied throughout the study.
[bookmark: _Toc237885274]Data Analysis and Discussions
[bookmark: _Toc237885275]4.1. Introduction
This chapter presents and analyses the quantitative findings from UK manufacturing professionals to evaluate the practical implications of LSS for operational performance. Descriptive findings are first used to present the sample profile, LSS adoption, implementation practices, operational priorities, reported improvements, and positive and negative perceptions of the framework.
Reliability and inferential analyses are then used to examine relationships between implementation characteristics, respondent perceptions, organisational size and direct involvement in LSS. Findings from eligible non-users are also considered to provide insight into the use of improvement practices outside formal LSS adoption. The results are subsequently discussed in relation to the four research objectives, recent literature, the Resource-Based View and Contingency Theory, before the theoretical and practical implications of the findings are considered.
[bookmark: _Toc237885276]4.2. Sample profile and Demographics
[bookmark: _Toc237885277]4.2.1 Sample Eligibility and LSS Adoption Status
Of the 45 completed questionnaires, 44 met the UK manufacturing criterion and were included in the demographic analysis. Forty-one also had sufficient current or previous LSS experience for the main analysis. Of these, 30 (73.2%) worked in organisations currently using the framework and 11 (26.8%) were eligible non-users. This screening ensured that the LSS-specific findings reflected respondents with relevant knowledge.
[bookmark: _Toc237290953][bookmark: _Toc237885219]Table 4.1: Sample eligibility and LSS adoption status
	Sample stage
	Frequency
	Percentage

	Professionals contacted through LinkedIn
	207
	—

	Completed questionnaires
	45
	21.7% of those contacted

	Eligible UK manufacturing respondents
	44
	97.8% of completed responses

	Eligible for the main LSS analysis
	41
	93.2% of UK-eligible respondents

	Current LSS users
	30
	73.2% of the LSS-eligible sample

	Eligible LSS non-users
	11
	26.8% of the LSS-eligible sample



(Source: Author’s own research, based on primary survey data analysed using IBM SPSS Statistics.)

[bookmark: _Toc237885278]4.2.2 Respondent Characteristics
Respondents represented varied operational and improvement roles, with Continuous Improvement Managers forming the largest group (29.5%). Most were highly experienced, as 61.4% had worked in manufacturing for more than ten years, strengthening the practical basis of the responses.
Large organisations accounted for 52.3% of the sample, medium-sized organisations for 31.8% and small organisations for 15.9%. Participants also came from several manufacturing sectors, broadening the study context, although the uneven group sizes limit generalisation.
[bookmark: _Toc237290954][bookmark: _Toc237885220]Table 4.2: Demographic Characteristics of UK Manufacturing Respondents
	Demographic variable
	Category
	Frequency
	Percentage

	Professional role
	Production Planner
	3
	6.8%

	
	Production Manager
	5
	11.4%

	
	Operations Manager
	5
	11.4%

	
	Continuous Improvement Manager
	13
	29.5%

	
	LSS Practitioner/Facilitator
	5
	11.4%

	
	General Manager
	6
	13.6%

	
	Other manufacturing-related role
	7
	15.9%

	Manufacturing experience
	Less than 1 year
	1
	2.3%

	
	1–3 years
	4
	9.1%

	
	4–7 years
	10
	22.7%

	
	8–10 years
	2
	4.5%

	
	More than 10 years
	27
	61.4%

	Organisation size
	Small
	7
	15.9%

	
	Medium
	14
	31.8%

	
	Large
	23
	52.3%

	Manufacturing sector
	Aerospace
	4
	9.1%

	
	Automotive
	5
	11.4%

	
	Electronics
	7
	15.9%

	
	Engineering/industrial equipment
	7
	15.9%

	
	Food and beverage
	4
	9.1%

	
	Oil and gas
	3
	6.8%

	
	Pharmaceuticals
	2
	4.5%

	
	Other manufacturing sector
	11
	25.0%

	
	Prefer not to say
	1
	2.3%


 
(Source: Author’s own research, based on primary survey data analysed using IBM SPSS Statistics.)

[bookmark: _Toc237885279]4.3. Main Analysis
[bookmark: _Toc237885280]4.3.1 Profile of Current LSS Users
The 30 current LSS users represented organisations of different sizes, including 4 respondents from small organisations (13.3%), 10 from medium-sized organisations (33.3%), and 16 from large organisations (53.3%). A detailed comparison of LSS adoption and perceptions by organisation size is presented in Tables 4.15 and 4.16 in Section 4.3.11.
Current users were highly knowledgeable: 53.3% were directly involved in LSS and 43.3% were very familiar with it. Most organisations had used the framework for more than six years (73.3%), while 63.3% reported extensive or very extensive implementation. However, 36.7% described implementation as moderate or limited, showing that long-term use did not always equal full integration.
[bookmark: _Toc237290955][bookmark: _Toc237885221]Table 4.3: Profile of Current LSS Users
	Profile variable
	Category
	Frequency
	Percentage

	Familiarity with LSS
	Moderately familiar
	1
	3.3%

	
	Very familiar
	13
	43.3%

	
	Directly involved in implementation/ facilitation
	16
	53.3%

	Duration of LSS use
	Less than 1 year
	0
	0.0%

	
	1–3 years
	2
	6.7%

	
	4–6 years
	6
	20.0%

	
	More than 6 years
	22
	73.3%

	Extent of implementation
	Limited
	2
	6.7%

	
	Moderate
	9
	30.0%

	
	Extensive
	6
	20.0%

	
	Very extensive
	13
	43.3%


 
(Source: Author’s own research, based on primary survey data analysed using IBM SPSS Statistics.)
[bookmark: _Toc237885281]4.3.2 LSS Tools and Operational Priorities
Current adopters used a broad combination of LSS tools, led by 5S (93.3%), DMAIC (90.0%), Kaizen and root-cause analysis (83.3% each), followed by Pareto analysis (76.7%), Value-stream mapping (70%), Standard work (60%), Control charts (53.3%), and finally SIPOC (30%). This indicates that implementation combined workplace organisation, structured improvement and problem-solving rather than relying on one technique.
[bookmark: _Toc237290956][bookmark: _Toc237885222]Table 4.4: LSS Tools Used by Current Adopters
	LSS tool
	Frequency
	Percentage of cases

	5S
	28
	93.3%

	DMAIC
	27
	90.0%

	Kaizen
	25
	83.3%

	Root-cause analysis
	25
	83.3%

	Pareto analysis
	23
	76.7%

	Value-stream mapping
	21
	70.0%

	Standard work
	18
	60.0%

	Control charts
	16
	53.3%

	SIPOC
	9
	30.0%


 
(Source: Author’s own research, based on primary survey data analysed using IBM SPSS Statistics.)
	Note: Respondents could select more than one option. Percentages are based on the 30 current LSS users and therefore do not total 100%.


 
Quality was the leading operational priority (76.7%), followed by process efficiency (53.3%) and productivity (46.7%). Delivery, customer satisfaction, cost and defect reduction were selected less often, suggesting that respondents primarily associated LSS with internal process performance. This pattern supports the study’s selected indicators while identifying the areas most frequently prioritised by current users.
[bookmark: _Toc237290957][bookmark: _Toc237885223]Table 4.5: Operational Priorities of Current LSS Users
	Operational priority
	Frequency
	Percentage of cases

	Quality
	23
	76.7%

	Process efficiency
	16
	53.3%

	Productivity
	14
	46.7%

	Delivery performance
	11
	36.7%

	Customer satisfaction
	10
	33.3%

	Cost reduction
	8
	26.7%

	Defect reduction
	8
	26.7%


 
(Source: Author’s own research, based on primary survey data analysed using IBM SPSS Statistics.)
	Note: Respondents could select up to three operational priorities. Percentages are based on the 30 current LSS users and therefore do not total 100%.



[bookmark: _Toc237885282]4.3.3 Reported Operational Improvements
Reported improvements were concentrated in the 1–10% and 11–25% bands, indicating mainly incremental rather than transformational gains. Quality and productivity showed the strongest patterns, with 70.0% reporting improvements of at least 11% in each area and no respondent reporting no productivity improvement.
Process efficiency and defect reduction were also positive but varied across organisations. Cost improvements were usually modest, while delivery recorded the highest no-improvement response (20.0%). Overall, LSS appeared more consistently associated with internal indicators than with cost or delivery performance.
[bookmark: _Toc237290958][bookmark: _Toc237885224]Table 4.6: Reported Operational Improvements Among Current LSS Users
	Operational indicator
	No improvement
	1–10%
	11–25%
	26–50%
	More than 50%

	Quality
	1 (3.3%)
	8 (26.7%)
	15 (50.0%)
	4 (13.3%)
	2 (6.7%)

	Productivity
	0 (0.0%)
	9 (30.0%)
	12 (40.0%)
	6 (20.0%)
	3 (10.0%)

	Process efficiency
	0 (0.0%)
	11 (36.7%)
	8 (26.7%)
	8 (26.7%)
	3 (10.0%)

	Operational cost
	2 (6.7%)
	13 (43.3%)
	10 (33.3%)
	3 (10.0%)
	2 (6.7%)

	Defect or error reduction
	1 (3.3%)
	11 (36.7%)
	10 (33.3%)
	8 (26.7%)
	0 (0.0%)

	Delivery performance
	6 (20.0%)
	10 (33.3%)
	7 (23.3%)
	6 (20.0%)
	1 (3.3%)


 
(Source: Author’s own research, based on primary survey data analysed using IBM SPSS Statistics.)
	Note: Results are based on the 30 respondents whose organisations currently used LSS. Percentages may not total exactly 100% because of rounding.



[bookmark: _Toc237885283]4.3.4 Positive Implications of LSS
Positive perceptions of LSS were strong across most of the measured outcomes. Improved operational cost performance received the highest level of agreement, with 96.7% of respondents agreeing or strongly agreeing that LSS had a positive effect. Quality and productivity each received 93.3% agreement, while 90.0% reported improved process consistency. Waste reduction was also viewed positively by 86.7% of respondents. Customer satisfaction received comparatively weaker support, with 66.7% agreeing or strongly agreeing and 33.3% selecting a neutral response. Overall, the findings indicate that respondents perceived the strongest positive implications of LSS in internal operational performance rather than customer-related outcomes.
[bookmark: _Toc237290959][bookmark: _Toc237885225]Table 4.7: Perceptions of Positive LSS Outcomes
	Positive outcome
	Strongly disagree
	Disagree
	Neutral
	Agree
	Strongly agree

	Improved quality
	0 (0.0%)
	0 (0.0%)
	2 (6.7%)
	13 (43.3%)
	15 (50.0%)

	Improved productivity
	0 (0.0%)
	0 (0.0%)
	2 (6.7%)
	13 (43.3%)
	15 (50.0%)

	Improved process consistency
	0 (0.0%)
	0 (0.0%)
	3 (10.0%)
	11 (36.7%)
	16 (53.3%)

	Reduced waste
	0 (0.0%)
	0 (0.0%)
	4 (13.3%)
	15 (50.0%)
	11 (36.7%)

	Improved operational cost performance
	0 (0.0%)
	1 (3.3%)
	0 (0.0%)
	16 (53.3%)
	13 (43.3%)

	Improved customer satisfaction
	0 (0.0%)
	0 (0.0%)
	10 (33.3%)
	12 (40.0%)
	8 (26.7%)


 
(Source: Author’s own research, based on primary survey data analysed using IBM SPSS Statistics.)
	Note: Percentages are based on the 30 respondents whose organisations currently used LSS.



[bookmark: _Toc237885239]Figure 4.1: Percentage of Respondents Agreeing or Strongly Agreeing with Positive LSS Outcomes


(Source: Author’s own research, based on primary survey data.)

As illustrated in Figure 4.1, positive perceptions of LSS were strongest for operational cost performance, quality, productivity and process consistency, while customer satisfaction received comparatively weaker support.
[bookmark: _Toc237885284]4.3.5 Negative Implications and Implementation Challenges of LSS
Negative implications were primarily associated with the way LSS was implemented rather than with the framework itself. The strongest concern was the risk of superficial or box-ticking implementation, with 86.7% of respondents agreeing or strongly agreeing that this could occur. Management commitment was also considered important by 83.3%, while 73.3% identified training requirements as a significant implementation consideration. In addition, 70.0% agreed that the benefits of LSS may be uneven across operational areas. In contrast, only 43.3% agreed that LSS was difficult to implement and 36.7% considered implementation to be time-consuming. Overall, the findings suggest that the main negative implications of LSS relate to organisational support, implementation quality and sustainability rather than the technical complexity of the framework.
[bookmark: _Toc237290960][bookmark: _Toc237885226]Table 4.8: Perceptions of LSS Implementation Challenges
	Implementation challenge
	Strongly disagree
	Disagree
	Neutral
	Agree
	Strongly agree

	Training requirements
	0 (0.0%)
	1 (3.3%)
	7 (23.3%)
	11 (36.7%)
	11 (36.7%)

	Importance of management commitment
	1 (3.3%)
	1 (3.3%)
	3 (10.0%)
	11 (36.7%)
	14 (46.7%)

	Difficulty of implementation
	3 (10.0%)
	7 (23.3%)
	7 (23.3%)
	8 (26.7%)
	5 (16.7%)

	Benefits may be uneven
	1 (3.3%)
	2 (6.7%)
	6 (20.0%)
	18 (60.0%)
	3 (10.0%)

	Implementation may be time-consuming
	4 (13.3%)
	10 (33.3%)
	5 (16.7%)
	9 (30.0%)
	2 (6.7%)

	Risk of superficial or box-ticking implementation
	0 (0.0%)
	1 (3.3%)
	3 (10.0%)
	9 (30.0%)
	17 (56.7%)



(Source: Author’s own research, based on primary survey data analysed using IBM SPSS Statistics.)
	Note: Percentages are based on the 30 respondents whose organisations currently used LSS.



[bookmark: _Toc237885240]Figure 4.2: Percentage of Respondents Agreeing or Strongly Agreeing with LSS Implementation Challenges

(Source: Author’s own research, based on primary survey data.)
As illustrated in Figure 4.2, the most prominent implementation challenges concerned superficial implementation, management commitment and training, while difficulty of implementation and time demands received comparatively weaker agreement.
[bookmark: _Toc237885285]4.3.6 Overall Evaluation of LSS
Overall evaluations of LSS were predominantly positive. Eighty per cent of current users reported that their practical experience aligned with the benefits identified in the literature to at least a moderate extent, including 46.6% who reported alignment to a great or very great extent. However, 20.0% reported only a small extent of alignment, indicating that the benefits identified in the literature were not experienced equally across all organisations. Practical value was rated as high or very high by 60.0% of respondents, while the remaining 40.0% rated it as moderate. In addition, 90.0% described the overall effect of LSS as mostly or strongly positive, with no respondent reporting an overall negative effect. These findings suggest broad support for the practical value of LSS while also demonstrating variation in the extent to which theoretical benefits were reflected in organisational experience.
[bookmark: _Toc237290961][bookmark: _Toc237885227]Table 4.9: Overall Perceptions of LSS
	Measure
	Response category
	Frequency
	Percentage

	Alignment with literature
	Small extent
	6
	20.0%

	
	Moderate extent
	10
	33.3%

	
	Great extent
	7
	23.3%

	
	Very great extent
	7
	23.3%

	Practical value
	Moderate
	12
	40.0%

	
	High
	11
	36.7%

	
	Very high
	7
	23.3%

	Overall effect
	Neutral or mixed
	3
	10.0%

	
	Mostly positive
	19
	63.3%

	
	Strongly positive
	8
	26.7%


 
(Source: Author’s own research, based on primary survey data analysed using IBM SPSS Statistics.)
	Note: Percentages are based on the 30 respondents whose organisations currently used LSS.



[bookmark: _Toc237885286]4.3.7 Reliability and Composite Scores
Both scales demonstrated good internal consistency, with Cronbach’s alpha coefficients of .863 for positive outcomes and .847 for implementation challenges (Cid et al., 2022). The positive-outcome composite averaged 4.31 (SD = 0.52), while the challenge composite averaged 3.72 (SD = 0.77), showing that strong perceived benefits coexisted with implementation difficulties.
The Shapiro–Wilk test indicated non-normality for the positive-outcome score (W = .927, p = .041) but not for the challenge score (W = .962, p = .352). Given the ordinal data, sample size and distributional results, non-parametric tests were used in the subsequent analysis (Field, 2024).
[bookmark: _Toc237290962][bookmark: _Toc237885228]Table 4.10: Reliability of the Composite Scales
	Composite scale
	Number of items
	Cronbach’s alpha

	Positive outcomes
	6
	.863

	Implementation challenges
	6
	.847


 
(Source: Author’s own research, based on primary survey data analysed using IBM SPSS Statistics.)
	Note: Both scales demonstrated good internal consistency, as the Cronbach’s alpha coefficients of .863 and .847 fall within the .80–.89 range, which is interpreted as good reliability (Cid et al., 2022).


 
[bookmark: _Toc237290963][bookmark: _Toc237885229]Table 4.11: Descriptive and Normality Statistics for the Composite Scales
	Composite scale
	Mean
	Median
	SD
	Shapiro–Wilk (W)
	p-value

	Positive outcomes
	4.31
	4.25
	0.52
	.927
	.041

	Implementation challenges
	3.72
	3.92
	0.77
	.962
	.352


 
(Source: Author’s own research, based on primary survey data analysed using IBM SPSS Statistics.)
	Note: Results are based on 30 current LSS users. Each composite score was calculated from six items measured using a five-point agreement scale. SD = standard deviation. Positive-outcome scores ranged from 3.33 to 5.00, while implementation-challenge scores ranged from 1.67 to 5.00.


 
[bookmark: _Toc237885287]4.3.8 Relationships Between LSS Implementation and Respondent Perceptions
Spearman’s rank analysis found that longer LSS use was associated with greater implementation extent (rₛ = .443, p = .014). Implementation extent was also positively associated with positive outcomes (rₛ = .463, p = .010) and negatively associated with challenges (rₛ = -.417, p = .022), suggesting that implementation depth mattered more than adoption alone.
Duration was not significantly related to positive outcomes or implementation challenges, while the association between positive outcomes and challenges narrowly missed significance (rₛ = -.356, p = .053). These results identify relationships rather than causation and indicate that time alone does not guarantee stronger outcomes.
[bookmark: _Toc237290964][bookmark: _Toc237885230]Table 4.12: Spearman’s Rank Correlations Between Implementation Characteristics and Composite Scores
	Variables
	[image: ]
	p-value
	Result

	Duration of LSS use and implementation extent
	.443
	.014
	Significant

	Duration of LSS use and positive outcomes
	.212
	.262
	Not significant

	Duration of LSS use and implementation challenges
	-.320
	.084
	Not significant

	Implementation extent and positive outcomes
	.463
	.010
	Significant

	Implementation extent and implementation challenges
	-.417
	.022
	Significant

	Positive outcomes and implementation challenges
	-.356
	.053
	Not significant


 
(Source: Author’s own research, based on primary survey data analysed using IBM SPSS Statistics.)
	Note: Results are based on 30 current LSS users. rₛ = Spearman’s rank correlation coefficient. Relationships were considered statistically significant where p < .05.



[bookmark: _Toc237885288]4.3.9 Implementation Extent and Reported Operational Improvements
Spearman’s rank correlation analysis found no statistically significant relationship between implementation extent and the reported improvement bands for the individual operational indicators. Quality (rₛ = -.031, p = .873), productivity (rₛ = .130, p = .492), process efficiency (rₛ = .028, p = .885), operational cost performance (rₛ = .152, p = .424), and defect or error reduction (rₛ = -.022, p = .909) were all non-significant.
These findings indicate that although greater implementation extent was associated with stronger overall perceptions of LSS, as identified in Section 4.3.8, deeper implementation did not necessarily correspond with larger reported percentage improvements in specific operational areas. The magnitude of operational gains may therefore also depend on factors such as organisational context, project selection, existing performance levels and implementation quality.
[bookmark: _Toc237290965][bookmark: _Toc237885231]Table 4.13: Correlations Between Implementation Extent and Reported Improvements
	Operational indicator
	[image: ]
	p-value
	Result

	Quality
	-.031
	.873
	Not significant

	Productivity
	.130
	.492
	Not significant

	Process efficiency
	.028
	.885
	Not significant

	Operational cost
	.152
	.424
	Not significant

	Defect or error reduction
	-.022
	.909
	Not significant

	Delivery performance
	-.027
	.889
	Not significant


 
(Source: Author’s own research, based on primary survey data analysed using IBM SPSS Statistics.)
	Note: Results are based on 30 current LSS users. rₛ = Spearman’s rank correlation coefficient. Associations were considered statistically significant where p<.05.



[bookmark: _Toc237885289]4.3.10 Direct Involvement and LSS Perceptions
A Mann–Whitney U test compared respondents directly involved in LSS implementation with other knowledgeable current users. No significant difference was found for positive-outcome scores, U=111.5, Z = -.021, p =.983, indicating that both groups perceived similar operational benefits. However, directly involved respondents reported significantly greater awareness of implementation challenges, U = 53.5, Z= -2.449, p = .014. The effect size was moderate, r = .447, suggesting that practical involvement may expose professionals more directly to barriers such as training demands, management commitment and superficial implementation.
[bookmark: _Toc237290966][bookmark: _Toc237885232]Table 4.14: Mann–Whitney U Tests by Direct LSS Involvement
	Composite measure
	U
	Z
	p-value
	Result

	Positive outcomes
	111.5
	-.021
	.983
	Not significant

	Implementation challenges
	53.5
	-2.449
	.014
	Significant


 
(Source: Author’s own research, based on primary survey data analysed using IBM SPSS Statistics.)
	Note: The analysis compared respondents not directly involved in implementation (n=14) with directly involved practitioners (n=16). Differences were considered statistically significant where p<.05.


 
[bookmark: _Toc237885290]4.3.11 Organisational Size, LSS Perceptions and Adoption
Kruskal–Wallis tests found no statistically significant differences between small, medium-sized and large organisations in relation to positive-outcome perceptions, H(2) = .220, p = .896, or implementation challenges, H(2) = 1.209, p = .546. This indicates that respondents from organisations of different sizes reported broadly similar perceptions of both the benefits and challenges of LSS. However, the subgroup sizes were small and uneven, with 4 respondents from small organisations, 10 from medium-sized organisations and 16 from large organisations. Therefore, the non-significant result should be interpreted cautiously, as the limited subgroup size may have reduced the ability of the test to detect genuine differences between organisation sizes. 
[bookmark: _Toc237290967][bookmark: _Toc237885233]Table 4.15: Kruskal–Wallis Tests by Organisation Size
	Composite measure
	H
	df
	p-value
	Result

	Positive outcomes
	.220
	2
	.896
	Not significant

	Implementation challenges
	1.209
	2
	.546
	Not significant


 
(Source: Author’s own research, based on primary survey data analysed using IBM SPSS Statistics.)
	Note: Results are based on 30 current LSS users: small organisations, n=4; medium-sized organisations, n=10; and large organisations, n=16. Differences were considered statistically significant where p<.05.


 
Current LSS adoption was also relatively similar across organisation sizes. Adoption rates were 66.7% in small organisations, 76.9% in medium-sized organisations and 72.7% in large organisations. The Fisher–Freeman–Halton exact test found no statistically significant association between organisation size and current LSS adoption, p = 1.000. However, this result should also be interpreted cautiously because the relatively small subgroup size, including only 11 eligible non-users overall, may have limited the ability of the analysis to detect an association. Therefore, within this sample, no statistically significant evidence was found that suggests that organisation size was associated with LSS adoption or participants’ perceptionss, however, the small subgroup sizes limit the strength of this conclusion. 
[bookmark: _Toc237290968][bookmark: _Toc237885234]Table 4.16: Current LSS Adoption by Organisation Size
	Organisation size
	Eligible respondents
	Current LSS users
	Current adoption

	Small
	6
	4
	66.7%

	Medium-sized
	13
	10
	76.9%

	Large
	22
	16
	72.7%

	Total
	41
	30
	73.2%


 
(Source: Author’s own research, based on primary survey data analysed using IBM SPSS Statistics.)
	Note: The Fisher–Freeman–Halton exact test found no statistically significant association between organisation size and current LSS adoption, p = 1.000.


 
[bookmark: _Toc237885291]4.3.12 Findings from Eligible Non-Users
The 11 eligible non-users continued to place considerable importance on operational improvement despite not formally adopting LSS. Five respondents (45.5%) had considered LSS but had not adopted it, while six (54.5%) reported using other improvement methods. Furthermore, 90.9% rated operational improvement as very or extremely important, indicating that non-adoption of LSS did not reflect a lack of interest in continuous improvement.
Eligible non-users also reported using several practices commonly associated with LSS. Key performance indicators and standard operating procedures were each used by 72.7% of respondents, while ISO 9001 and root-cause analysis were each used by 63.6%, and 5S by 54.5%. Other approaches included digital improvement tools, Kaizen, Total Quality Management and value-stream mapping. These findings indicate that some organisations may selectively apply individual improvement practices without formally adopting the complete LSS framework. This distinction is important when interpreting LSS adoption because formal non-users may still employ methods that reflect Lean or Six Sigma principles.
[bookmark: _Toc237290969][bookmark: _Toc237885235]Table 4.17: Profile and Improvement Practices of Eligible Non-Users
	Measure
	Category or method
	Frequency
	Percentage

	Current status
	Considered LSS but not adopted
	5
	45.5%

	
	Uses other improvement methods
	6
	54.5%

	Importance of operational improvement
	Moderately important
	1
	9.1%

	
	Very important
	7
	63.6%

	
	Extremely important
	3
	27.3%

	Alternative methods used
	Key performance indicators
	8
	72.7%

	
	Standard operating procedures
	8
	72.7%

	
	ISO 9001
	7
	63.6%

	
	Root-cause analysis
	7
	63.6%

	
	5S
	6
	54.5%

	
	Digital improvement tools
	4
	36.4%

	
	Kaizen
	3
	27.3%

	
	Total Quality Management
	3
	27.3%

	
	Value-stream mapping
	3
	27.3%

	
	No formal improvement framework
	3
	27.3%

	
	Lean only
	2
	18.2%


 
(Source: Author’s own research, based on primary survey data analysed using IBM SPSS Statistics.) 
	Note: Results are based on 11 eligible non-users. Respondents could select multiple alternative improvement methods; therefore, percentages within that section do not total 100%.



[bookmark: _Toc237885241]Figure 4.3: Alternative Improvement Methods Used by Eligible LSS Non-Users



(Source: Author’s own research, based on primary survey data.)

As illustrated in Figure 4.3, eligible non-users frequently relied on structured improvement practices despite not formally adopting LSS. Key performance indicators and standard operating procedures were the most frequently reported methods, followed by ISO 9001, root-cause analysis and 5S.
[bookmark: _Toc237885292]4.4. Discussion of Findings
This section interprets the findings in relation to the four research objectives established in Chapter 1. The results are compared with the literature reviewed in Chapter 2 and interpreted through the Resource-Based View (RBV) and Contingency Theory. Particular attention is given to the relationship between LSS and operational performance, the six selected operational performance indicators, the positive and negative implications of implementation, and the extent to which practical outcomes reflect the benefits identified in the literature. The findings from current LSS users and eligible non-users are also considered to distinguish formal framework adoption from the selective use of individual improvement practices.
[bookmark: _Toc237885293]4.4.1 Objective 1: Recent Literature on LSS and Operational Performance 
The first objective was to review recent literature on LSS and operational performance in manufacturing firms. This objective was achieved through the Literature Review presented in Chapter 2, which critically examined both the theoretical foundations and the positive and negative implications of LSS. The review identified the Resource-Based View (RBV) and Contingency Theory as the two key theoretical perspectives underpinning the study. RBV suggests that LSS is more likely to generate sustainable operational value when supported by internal capabilities such as skilled employees, management commitment, effective communication, reliable performance data and a continuous-improvement culture (Mohd Aripin et al., 2023; Hardcopf, Liu and Shah, 2021). In contrast, Contingency Theory indicates that LSS effectiveness may vary according to organisational conditions such as firm size, process complexity, resource availability and implementation maturity (Mohd Aripin et al., 2023; Alexander, Antony and Cudney, 2022).
The literature identified key positive implications of LSS including improvements in quality, productivity, process efficiency, operational cost performance, defect reduction and delivery performance (Swarnakar, Singh and Tiwari, 2021; Achibat et al., 2023; Panigrahi et al., 2023; Condé et al., 2023). However, the review also identified important negative implications and implementation challenges, including inadequate management support, insufficient training, weak communication, uneven benefits across operational areas and the risk of superficial or unsustainable implementation (Tampubolon and Purba, 2021; Knol et al., 2022; Antony et al., 2023). Therefore, Objective 1 was achieved through Chapter 2 by establishing both the theoretical basis of LSS and a critical understanding of its potential operational benefits and implementation limitations in manufacturing.
[bookmark: _Toc237885294]4.4.2. Objective 2: Key Operational Performance Indicators
The second objective was to identify the key operational performance indicators relevant to UK manufacturing firms. Based on the literature reviewed in Chapter 2, six indicators were selected: quality, productivity, process efficiency, operational cost performance, defect or error reduction, and delivery performance. These measures were chosen because they reflect both Lean priorities, such as waste reduction and process flow, and Six Sigma priorities, including quality improvement and variation reduction. The literature also recognises cost and delivery as important dimensions of manufacturing performance, while suggesting that the effect of improvement initiatives may vary across different indicators.
The primary findings supported the relevance of these indicators but showed that they were not equally prioritised. Quality was the most frequently selected operational priority among current LSS users at 76.7%, followed by process efficiency at 53.3% and productivity at 46.7%. Delivery performance was selected by 36.7%, while cost reduction and defect reduction were each selected by 26.7%. This pattern indicates that respondents associated LSS most strongly with internal process and quality-related performance rather than all operational outcomes equally.
The reported improvement data further demonstrate this variation. Quality and productivity showed the strongest results, with 70.0% of respondents reporting improvements of at least 11% in both areas. Process efficiency and defect reduction also showed positive outcomes, whereas operational cost improvements were generally more modest and delivery performance recorded the highest proportion of respondents reporting no improvement, at 20.0%. These findings support the literature suggesting that operational performance measures are interconnected but may respond differently to improvement initiatives. In particular, delivery performance may be influenced by factors beyond internal LSS activity, including capacity, demand and supplier reliability.
Overall, Objective 2 confirmed the relevance of the six selected KPIs while also demonstrating that LSS outcomes were uneven across them. The findings therefore support the use of multiple operational indicators rather than relying on a single overall measure of performance.
[bookmark: _Toc237885295]4.4.3. Objective 3: Positive and Negative Implications of LSS
4.4.3.1. Positive Implications of LSS 
The third objective examined both the positive and negative implications of LSS on operational performance within UK manufacturing. The positive findings provide substantial support for the benefits identified in the literature. Among current LSS users, 96.7% agreed or strongly agreed that LSS improved operational cost performance, while 93.3% reported positive effects on both quality and productivity. Process consistency and waste reduction also received high levels of agreement at 90.0% and 86.7% respectively. Customer satisfaction received comparatively weaker support at 66.7%, suggesting that respondents perceived the effects of LSS more strongly in internal operational areas than in customer-facing outcomes.
These findings are broadly consistent with the literature reviewed in Chapter 2. Achibat et al. (2023), for example, associate the combined application of Lean Manufacturing and Six Sigma with improvements in quality, productivity and customer satisfaction. The strong levels of agreement found in the present study for quality and productivity therefore support these previously identified operational benefits. Similarly, Swarnakar, Singh and Tiwari (2021) identify improvements in business-process and customer-related performance resulting from LSS implementation. However, the comparatively weaker finding for customer satisfaction in the present study suggests that customer-facing benefits may be less consistently experienced than improvements in internal operational performance. Condé et al. (2023) further demonstrate the application of DMAIC and LSS to reduce manufacturing failures, supporting the broader finding in this study that LSS contributes positively to process consistency, waste reduction and operational improvement. Overall, the primary findings therefore support the positive implications identified in the literature while also demonstrating that the perceived benefits are not equally strong across all performance dimensions.
The inferential findings provide further evidence that the extent of implementation is important. A moderate positive relationship was identified between implementation extent and positive-outcome scores, rₛ = .463, p = .010, indicating that respondents from organisations with more extensively implemented LSS tended to report stronger positive outcomes. However, the moderate strength of the relationship suggests that implementation extent alone does not explain all variation in perceived benefits. From a Resource-Based View perspective, this finding is consistent with Mohd Aripin et al. (2023), who emphasise the importance of organisational resources and capabilities in supporting Lean performance. It also reflects Shokri et al. (2021), who highlight organisational readiness, and Tampubolon and Purba (2021), who identify management support, training and communication as important conditions for successful implementation. Therefore, the findings suggest that LSS is more likely to generate positive operational outcomes when it is extensively embedded and supported by appropriate organisational capabilities rather than being applied only through isolated tools or projects.
4.4.3.2 Negative Implications and Implementation Challenges of LSS
Despite the generally positive findings, respondents also reported substantial implementation challenges. The most prominent concern was the risk of superficial or box-ticking implementation, identified by 86.7% of respondents. Management commitment was considered important by 83.3%, while 73.3% highlighted training requirements and 70.0% agreed that LSS benefits may be uneven. In comparison, fewer respondents considered LSS difficult to implement (43.3%) or particularly time-consuming (36.7%). These findings suggest that the principal negative implications were associated with the organisational conditions surrounding implementation rather than with the technical framework itself. This pattern closely reflects the literature reviewed in Chapter 2. For instance, Tampubolon and Purba (2021) identified inadequate management support, communication and training as barriers to effective implementation, while Knol et al. (2022) and Antony et al. (2023) emphasise the importance of embedding continuous improvement into routine organisational practice to avoid superficial or unsustainable implementation. The primary findings therefore reinforce the argument that formal adoption alone is insufficient to guarantee successful LSS outcomes.
The inferential results provide moderate support for this interpretation. A moderate negative relationship was identified between implementation extent and reported challenges, rₛ = -.417, p = .022, indicating that greater implementation extent was associated with fewer reported challenges, although the moderate strength of the relationship suggests that other organisational factors are also likely to influence these experiences. Respondents directly involved in LSS implementation also reported significantly greater awareness of implementation challenges than other knowledgeable users, U = 53.5, p = .014, with a moderate effect size of r = .447. This suggests that professionals closest to implementation may be more exposed to the practical difficulties of training, management support and sustaining improvement.
Overall, Objective 3 demonstrates that LSS was perceived as producing substantial positive operational benefits, but these benefits coexisted with significant organisational and implementation challenges. The findings therefore support the RBV argument that internal capabilities are important for sustaining LSS, while also supporting Contingency Theory by indicating that outcomes depend on the conditions under which the framework is implemented.
[bookmark: _Toc237885296]4.4.4. Objective 4: Alignment Between Practical Outcomes and Literature
The fourth objective was to evaluate whether the practical outcomes identified in UK manufacturing firms reflected the benefits proposed in the LSS literature. Overall, the findings indicate broad but not complete alignment. Eighty per cent of current LSS users reported that their practical experience aligned with the literature to at least a moderate extent, including 46.6% who reported alignment to a great or very great extent. In addition, 60.0% rated the practical value of LSS as high or very high, while 90.0% described its overall effect as mostly or strongly positive. However, 20.0% reported only a small extent of alignment, demonstrating that the benefits proposed in the literature were not experienced uniformly across all organisations.
The individual operational indicators reinforce this conclusion. Quality and productivity showed comparatively strong reported improvements, while process efficiency and defect reduction were also generally positive. In contrast, operational cost improvements were more modest and delivery performance recorded the highest proportion of respondents reporting no improvement. 
The statistical findings further suggest that formal adoption alone does not fully explain practical outcomes. Greater implementation extent was significantly associated with stronger positive perceptions and fewer implementation challenges, whereas the duration of LSS use was not significantly associated with either positive outcomes or challenges. This suggests that the depth with which LSS is embedded may be more important than simply how long the framework has been present within an organisation.
The findings from eligible non-users also provide an important qualification to the literature on formal LSS adoption. Although these organisations did not formally use the complete framework, many still applied practices associated with Lean and Six Sigma, including KPIs, standard operating procedures, root-cause analysis, 5S, Kaizen and value-stream mapping. This supports the distinction identified in Chapter 2 between formal LSS adoption and the selective use of individual improvement practices.
Overall, Objective 4 demonstrates that the practical experiences reported in this study broadly reflected the benefits identified in the literature, but the degree of alignment varied according to implementation depth, organisational conditions and the specific operational indicator considered. The findings therefore do not support a universal interpretation of LSS effectiveness. Instead, they suggest that LSS has practical value when it is effectively embedded and supported by appropriate organisational capabilities and contextual conditions.
[bookmark: _Toc237885297]4.5. Summary
This chapter presented and discussed the findings concerning the practical implications of LSS within UK manufacturing. Overall, respondents reported generally positive perceptions of LSS, with the strongest operational benefits associated with quality, productivity and process efficiency. However, improvements were not consistent across all performance areas, with operational cost and delivery performance showing comparatively weaker results. The findings also identified important implementation challenges, particularly the risk of superficial or box-ticking implementation, the need for management commitment and training, and the possibility of uneven benefits across operational areas.
The inferential analysis further showed that greater implementation extent was associated with stronger positive perceptions and fewer reported challenges, whereas duration of LSS use and organisation size were not significantly associated with these outcomes. Findings from eligible non-users also demonstrated that organisations may apply individual Lean and Six Sigma-related practices without formally adopting the complete LSS framework. Overall, the chapter indicates that LSS can support operational performance, but its practical effectiveness depends substantially on the depth and quality of implementation and the organisational conditions supporting it.
[bookmark: _Toc237885298]Conclusions, Limitations & Recommendations
[bookmark: _Toc237885299]5.1. Introduction
This final chapter draws together the main findings of the study and presents the conclusions arising from the research. Conclusions are first considered in relation to each research objective, followed by an overall conclusion addressing the research problem. The chapter then summarises the principal findings and outcomes and identifies the original contribution of the research. Finally, the limitations of the study are acknowledged, and recommendations are provided for manufacturing practice and future research. 
[bookmark: _Toc237885300]5.2. Conclusion
Objective 1 was achieved through the literature review, which established that LSS has the potential to improve operational performance through improvements in quality, productivity, process efficiency, cost performance, defect reduction and delivery performance (Swarnakar, Singh and Tiwari, 2021; Achibat et al., 2023; Panigrahi et al., 2023; Condé et al., 2023). However, the literature also demonstrated that these benefits are not automatic and depend on organisational conditions including management commitment, training, communication, organisational readiness and the ability to sustain continuous improvement (Tampubolon and Purba, 2021; Shokri et al., 2021; Antony et al., 2023). The Resource-Based View and Contingency Theory provided the theoretical foundation for understanding these differences, indicating that both internal organisational capabilities and contextual conditions influence the effectiveness of LSS (Mohd Aripin et al., 2023; Alexander, Antony and Cudney, 2022). Therefore, the first objective established that LSS should be understood as a context-dependent improvement framework rather than one that produces universally consistent outcomes.

Objective 2 identified six key operational performance indicators relevant to the study: quality, productivity, process efficiency, operational cost performance, defect or error reduction, and delivery performance. These indicators are supported in the literature as complementary measures of manufacturing performance and reflect both Lean priorities, such as waste reduction and process flow, and Six Sigma priorities, such as quality improvement and variation reduction (Bhadu et al., 2022; Cardenas-Cristancho et al., 2022; Panigrahi et al., 2023; Condé et al., 2023). The findings confirmed the importance of examining these indicators separately, as the reported benefits were not distributed equally across all performance areas. Quality and productivity demonstrated comparatively stronger improvements, while operational cost and particularly delivery performance produced less consistent results. Objective 2 therefore established an appropriate multidimensional basis for assessing the practical operational implications of LSS.
Objective 3 established that LSS was generally perceived to have positive implications for operational performance, particularly in relation to quality, productivity, process consistency, waste reduction and operational cost performance. These findings broadly reflect previous research associating LSS with improvements in operational and business-process performance (Swarnakar, Singh and Tiwari, 2021; Achibat et al., 2023; Condé et al., 2023). The study also found that greater implementation extent was associated with stronger positive perceptions, suggesting that more deeply embedded LSS practices are more likely to generate favourable operational outcomes. Therefore, the positive implications identified in this study indicate that LSS can contribute meaningfully to operational improvement when it is implemented extensively and supported by appropriate organisational capabilities.
In contrast, the negative implications identified in the study were mainly associated with the conditions surrounding implementation rather than with the technical framework itself. Management commitment, training requirements, uneven benefits across operational areas and the risk of superficial or box-ticking implementation emerged as the most important concerns. These findings are consistent with previous research emphasising inadequate management support, weak communication, insufficient training and difficulties in sustaining continuous improvement as barriers to effective LSS implementation (Tampubolon and Purba, 2021; Knol et al., 2022; Antony et al., 2023). Greater implementation extent was also associated with fewer reported challenges, reinforcing the view that implementation quality and organisational support influence the sustainability of LSS. Overall, Objective 3 concludes that although LSS can provide substantial operational benefits, these benefits may be reduced when the framework is poorly embedded or insufficiently supported within the organisation.
Objective 4 established that the practical outcomes reported by UK manufacturing professionals broadly reflected the benefits proposed in the LSS literature, although the alignment was not complete or uniform. This is consistent with studies identifying positive relationships between LSS practices and improvements in quality, productivity, process performance and other operational outcomes, while also recognising that the strength of these benefits may vary across organisations and performance dimensions (Swarnakar, Singh and Tiwari, 2021; Achibat et al., 2023; Panigrahi et al., 2023). Quality and productivity showed particularly strong practical improvements, while other areas, especially delivery performance, demonstrated greater variation. Greater implementation extent was also associated with more favourable perceptions, whereas duration of LSS use alone was not significantly associated with positive outcomes or implementation challenges. This supports literature emphasising organisational readiness, implementation quality and sustained organisational support as important conditions for LSS effectiveness (Shokri et al., 2021; Tampubolon and Purba, 2021; Antony et al., 2023). The findings therefore indicate that practical LSS outcomes broadly support the literature, but that formal or long-term adoption alone is insufficient to ensure operational success.
Taken together, the four objectives enabled the overall research aim of evaluating the practical implications of LSS for operational performance in UK manufacturing firms to be achieved. The study concludes that LSS can provide meaningful operational benefits, particularly when it is extensively embedded within organisational practice and supported by appropriate capabilities. This conclusion is consistent with the broader literature showing that LSS effectiveness depends not only on technical tools, but also on organisational readiness, leadership support, implementation quality and contextual fit (Shokri et al., 2021; Alexander, Antony and Cudney, 2022; Mohd Aripin et al., 2023). However, its effectiveness is not universal and varies according to implementation quality, organisational conditions and the specific area of operational performance being considered. The research therefore demonstrates that the practical value of LSS lies not simply in its formal adoption, but in the organisation’s ability to implement and sustain it effectively.
[bookmark: _Toc237885301]5.3. Conclusions on the Research Problem
The central research problem concerned whether LSS delivers the operational benefits proposed in the literature when applied in real manufacturing environments. The findings indicate that LSS was generally perceived to improve operational performance within the UK manufacturing sample, particularly in quality, productivity, process consistency, operational cost performance and waste reduction, although the benefits were not uniform across all performance indicators. Implementation challenges relating to management commitment, training and superficial or box-ticking application also remained important, consistent with previous research on LSS implementation barriers (Tampubolon and Purba, 2021; Shokri et al., 2021; Antony et al., 2023). Greater implementation extent was associated with stronger positive perceptions and fewer challenges, whereas duration of use alone was not significantly related to these outcomes. Overall, the study concludes that LSS can provide meaningful operational benefits in UK manufacturing, but its practical value depends on implementation quality, organisational capability and the specific operational outcome being considered.
[bookmark: _Toc237885302]5.4. Original Contribution of the Research
[bookmark: _Toc237885303]5.4.1 Theoretical Contributions
A key theoretical contribution of this research is that it addresses the limited UK-specific evidence on how LSS is adopted and experienced across different operational performance areas. Kumar et al. (2024) identified continuing research needs relating to LSS implementation, sustainability and performance assessment, while Shokri and Li (2023) did not compare formal LSS adopters with organisations using individual improvement practices or assess outcomes across multiple operational indicators. This study responds to this gap by examining formal adoption, selective improvement practices, implementation maturity, positive and negative implications, and outcomes across six operational indicators within UK manufacturing. Therefore, the research contributes context-specific empirical evidence that extends the existing literature and strengthens the connection between LSS theory and its practical application.
The research also contributes to the theoretical understanding of why LSS outcomes may differ between organisations. Greater implementation extent was significantly associated with stronger positive perceptions (rₛ = .463, p = .010) and fewer implementation challenges (rₛ = -.417, p = .022), while organisation size was not significantly associated with perceptions or adoption. These findings support the Resource-Based View by suggesting that implementation depth and internal capability may be more important than adoption alone, while also refining the application of Contingency Theory by indicating that organisational size by itself does not explain variation in LSS outcomes (Mohd Aripin et al., 2023; Alexander, Antony and Cudney, 2022). Thus, the study contributes to addressing the theoretical gap by identifying implementation maturity and organisational capability as important factors in explaining LSS effectiveness.
[bookmark: _Toc237885304]5.4.2 Practical Contributions
The research also addresses a practical gap by providing UK manufacturing professionals with evidence on the conditions associated with more effective LSS implementation. Greater implementation extent was associated with stronger positive perceptions and fewer challenges, whereas duration of use alone was not significantly related to these outcomes. Management commitment, training and the risk of superficial or box-ticking implementation were also identified as important implementation considerations. These findings are consistent with previous research emphasising management support, training and sustainable implementation (Tampubolon and Purba, 2021; Knol et al., 2022; Antony et al., 2023). Therefore, the study provides practical guidance by showing that manufacturers should prioritise the quality and depth of implementation rather than relying on formal or long-term adoption alone.
A further practical contribution is the evidence that LSS benefits should be evaluated across several operational indicators rather than through a single measure. The study found stronger reported improvements in areas such as quality and productivity, while cost and delivery outcomes were less consistent. This demonstrates that managers should not assume that LSS will affect every area of performance equally and should instead select KPIs that reflect their organisation’s specific operational objectives. Consequently, the research helps bridge the gap between theoretical expectations and manufacturing practice by providing evidence on where LSS benefits may be strongest and how implementation should be monitored.
[bookmark: _Toc237885305]5.5. Limitations of the Research
This study has several limitations that should be considered when interpreting the findings. First, although 207 manufacturing professionals were contacted, 45 completed the questionnaire and 41 were eligible for the main LSS analysis. While this sample provided useful evidence from professionals across different UK manufacturing organisations and sectors, the relatively modest sample size means that the findings should be interpreted with some caution when applied to the wider UK manufacturing population.
A further limitation is the use of a purely quantitative methodology. The structured questionnaire enabled consistent comparison and statistical analysis across respondents, which was appropriate for the research aim and objectives. Nevertheless, the inclusion of qualitative interviews could have provided additional explanation of some findings, particularly those relating to management commitment, training and implementation challenges (Creswell and Creswell, 2023).
Finally, the study used a cross-sectional design and included uneven subgroup sizes between current LSS users and eligible non-users. These factors limited the ability to examine changes over time or conduct more extensive subgroup comparisons. Nevertheless, the research provides relevant empirical evidence on LSS adoption and operational performance within the defined UK manufacturing context.
[bookmark: _Toc237885306]5.6. Recommendations/Areas for Further/Future Research
UK manufacturing organisations should prioritise the depth and quality of LSS implementation rather than relying on formal adoption alone. The findings showed that greater implementation extent was associated with stronger positive perceptions and fewer implementation challenges, while management commitment, training requirements and superficial or box-ticking implementation were identified as important concerns. This indicates that organisations are more likely to achieve sustainable operational benefits when LSS is embedded into routine practices and supported by appropriate leadership, staff development and continuous monitoring. Organisations should therefore strengthen management commitment, provide suitable LSS training and regularly monitor performance across relevant operational indicators. In particular, the variation identified across quality, productivity, cost and delivery performance suggests that managers should use multiple KPIs to evaluate whether LSS is producing the intended benefits. Consequently, a structured and well-supported approach to implementation is likely to strengthen the practical value of LSS within UK manufacturing.
Future research should build on this study by using larger and more diverse samples and by extending the methodological approach used to investigate LSS implementation. The present study included 41 respondents eligible for the main LSS analysis, used a quantitative cross-sectional design and contained uneven subgroup sizes between current users and eligible non-users. These characteristics limited the extent of subgroup comparison and prevented changes in LSS implementation and performance from being examined over time. Future studies could therefore use larger samples, longitudinal designs and mixed-method approaches incorporating qualitative interviews, which would provide greater insight into why factors such as management commitment, training and implementation depth influence operational outcomes. Such research would complement the quantitative evidence produced by the present study and provide a deeper understanding of how LSS effectiveness develops across different UK manufacturing contexts.
[bookmark: _Toc237885307]5.7. Summary 
This chapter presented the final conclusions of the research in relation to the four research objectives and the wider research problem. Overall, the study found that LSS was perceived to provide meaningful operational benefits within UK manufacturing, particularly in relation to quality, productivity and other internal operational outcomes. However, these benefits were not uniform across all performance indicators or organisations. The findings demonstrated that implementation depth was more important than duration of use, with greater implementation extent associated with stronger positive perceptions and fewer implementation challenges.
The chapter also identified the theoretical and practical contributions of the study, particularly its UK manufacturing focus and its distinction between formal LSS adoption and the selective use of individual improvement practices. Limitations relating to the relatively modest sample, uneven subgroup sizes, purely quantitative methodology and cross-sectional design were acknowledged. Consequently, the research recommends that manufacturers prioritise management commitment, staff training, implementation depth and continuous performance monitoring, while future research should use larger samples, longitudinal designs and mixed-method approaches.
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[bookmark: _Toc237885310]Appendix A: Research Questionnaire
The following questionnaire was used to collect primary quantitative data from professionals working within UK manufacturing organisations. The questionnaire was administered online through Microsoft Forms and included participant eligibility questions, Lean Six Sigma adoption and implementation questions, operational performance measures, and questions concerning the positive and negative implications of Lean Six Sigma.
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[bookmark: _Toc237885311]Appendix B: Ethics Approval Documentation
The following documentation provides evidence of the ethical approval granted for this research.
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[bookmark: _Toc237885312]Appendix C: Participant Information and Electronic Consent
The participant information and consent statements were presented at the beginning of the Microsoft Forms questionnaire. Participants were informed of the purpose of the research, the voluntary and anonymous nature of participation, and the intended academic use of the data before providing consent to participate.
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[bookmark: _Toc237885313]Appendix D: Supplementary Statistical Analysis
The following supplementary statistical outputs support the analyses presented in Chapter 4. The outputs include reliability, normality and inferential statistical tests conducted using IBM SPSS Statistics.
[bookmark: _Toc237885314]D.1 Cronbach’s Alpha Reliability Analysis
Cronbach’s alpha was used to assess the internal consistency of the positive LSS outcome scale and the LSS implementation challenge scale.
D.1.1 Positive LSS Outcomes
The following SPSS output presents the reliability analysis conducted for the six-item positive LSS outcome scale.
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
D.1.2 LSS Implementation Challenges
The following SPSS output presents the reliability analysis conducted for the six-item LSS implementation challenge scale.
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[bookmark: _Toc237885315]D.2 Normality Analysis
The following SPSS output presents the normality analysis conducted for the positive LSS outcome composite score and the LSS implementation challenge composite score.
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Mean score for positive Lean Six Sigma outcomes
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Mean score for Lean Six Sigma implementation challenges
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[bookmark: _Toc237885316]D.3 Spearman’s Rank Correlation Analysis
The following SPSS outputs present the Spearman’s rank correlation analyses conducted to examine relationships between LSS implementation characteristics, composite perception scores and reported operational improvements.
D.3.1 Implementation Characteristics and Composite Scores
The following SPSS output presents the Spearman’s rank correlation analysis examining the relationships between LSS duration, implementation extent, positive LSS outcomes and LSS implementation challenges.
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D.3.2 Implementation Extent and Reported Operational Improvements
The following SPSS output presents the Spearman’s rank correlation analysis examining the relationship between LSS implementation extent and reported improvements across the six operational performance indicators.
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[bookmark: _Toc237885317]D.4 Mann–Whitney U Test
The following SPSS output presents the Mann–Whitney U analysis comparing respondents directly involved in Lean Six Sigma implementation with other knowledgeable current LSS users in relation to positive LSS outcomes and implementation challenges.
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[bookmark: _Toc237885318]D.5 Kruskal–Wallis Test
The following SPSS output presents the Kruskal–Wallis analysis examining whether positive LSS outcome scores and LSS implementation challenge scores differed according to organisation size.
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[bookmark: _Toc237885319]D.6 Fisher–Freeman–Halton Exact Test
The following SPSS output presents the exact test examining the association between organisation size and current Lean Six Sigma adoption.
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[bookmark: _Toc237885320]D.7 Descriptive Statistical Outputs
The following SPSS outputs present the descriptive analyses used to summarise respondent characteristics, Lean Six Sigma adoption, implementation practices, operational priorities, reported improvements and respondent perceptions.
D.7.1 Respondent Demographics
The following SPSS output presents the frequency distributions for respondent role, manufacturing experience, organisation size and manufacturing sector.
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D.7.2 LSS Adoption Status
The following SPSS output presents the frequency distributions used to identify respondent eligibility and current Lean Six Sigma adoption status within the sample.
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D.7.3 Profile of Current LSS Users
The following SPSS output presents the frequency distributions describing the familiarity, duration of Lean Six Sigma use and extent of implementation among current LSS users.
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D.7.4 Lean Six Sigma Tools Used
The following SPSS output presents the frequency distributions for the Lean Six Sigma tools and practices reported by current LSS users.
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D.7.5 Operational Priorities of Current LSS Users
The following SPSS output presents the multiple-response frequency analysis of the operational performance areas identified as most important by current LSS users.
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D.7.6 Reported Operational Improvements
The following SPSS output presents the frequency distributions for the reported improvements in quality, productivity, process efficiency, operational cost, defect or error reduction and delivery performance among current LSS users.
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D.7.7 Positive LSS Outcome Statements
The following SPSS output presents the frequency distributions for the six statements measuring respondents’ perceptions of the positive operational implications of Lean Six Sigma.
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D.7.8 LSS Implementation Challenge Statements
The following SPSS output presents the frequency distributions for the six statements measuring respondents’ perceptions of Lean Six Sigma implementation challenges.
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D.7.9 Overall Evaluation of Lean Six Sigma
The following SPSS output presents the frequency distributions for respondents’ overall evaluation of Lean Six Sigma, including alignment with the literature, practical value and overall effect on operational performance.
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D.7.10 Findings from Eligible Non-Users
The following SPSS outputs present the descriptive analyses for eligible respondents whose organisations did not currently use Lean Six Sigma, including their current improvement status, the importance placed on operational improvement and the alternative improvement methods used.
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[bookmark: _Toc237885321]Appendix E: SPSS Analysis Syntax
The following IBM SPSS Statistics syntax documents the procedures used to prepare, analyse and test the quantitative survey data presented in Chapter 4. The syntax provides an audit trail of the statistical procedures undertaken, including data filtering, descriptive analysis, composite-score construction, reliability testing and inferential statistical analysis.
[bookmark: _Toc237885322]E.1 Data Preparation and Variable Definitions
The following syntax defines the coding, value labels and measurement levels used to prepare the survey variables for statistical analysis.
E.1.1 Eligibility and Demographic Variables
* Encoding: UTF-8.
VARIABLE LEVEL ID (NOMINAL).

VALUE LABELS UK_Eligible
 0 'Not UK eligible'
 1 'UK eligible'.

VALUE LABELS LSS_Experience_Eligible
 0 'Not eligible for LSS analysis'
 1 'Eligible for LSS analysis'.

VALUE LABELS Current_LSS_User
 0 'Not a current LSS user'
 1 'Current LSS user'.

VARIABLE LEVEL
 UK_Eligible
 LSS_Experience_Eligible
 Current_LSS_User
 (NOMINAL).

VALUE LABELS Role
 1 'Production Planner'
 2 'Production Manager'
 3 'Operations Manager'
 4 'Continuous Improvement Manager'
 5 'Lean Six Sigma Practitioner / Facilitator'
 6 'General Manager'
 7 'Other manufacturing-related role'.

VARIABLE LEVEL Role (NOMINAL).

VALUE LABELS Manufacturing_Experience
 1 'Less than 1 year'
 2 '1-3 years'
 3 '4-7 years'
 4 '8-10 years'
 5 'More than 10 years'.

VARIABLE LEVEL Manufacturing_Experience (ORDINAL).

VALUE LABELS Organisation_Size
 1 'Small (10-49 employees)'
 2 'Medium (50-249 employees)'
 3 'Large (250+ employees)'.

VARIABLE LEVEL Organisation_Size (ORDINAL).

VALUE LABELS Manufacturing_Sector
 1 'Aerospace'
 2 'Automotive'
 3 'Electronics'
 4 'Engineering / industrial equipment'
 5 'Food and beverage'
 6 'Oil and gas'
 7 'Pharmaceuticals'
 8 'Other manufacturing sector'
 9 'Prefer not to say'.

VARIABLE LEVEL Manufacturing_Sector (NOMINAL).

E.1.2 LSS Profile, Tools and Operational Variables
The following syntax defines the variables relating to Lean Six Sigma familiarity, duration of use, implementation extent, tools, operational priorities and reported operational improvements. 
VALUE LABELS LSS_Familiarity
 1 'Moderately familiar'
 2 'Very familiar'
 3 'Directly involved in Lean Six Sigma projects'.

VARIABLE LEVEL LSS_Familiarity (ORDINAL).

VALUE LABELS LSS_Duration
 1 'Less than 1 year'
 2 '1-3 years'
 3 '4-6 years'
 4 'More than 6 years'.

VARIABLE LEVEL LSS_Duration (ORDINAL).

VALUE LABELS
 TOOL_DMAIC
 TOOL_5S
 TOOL_Kaizen
 TOOL_VSM
 TOOL_RootCause
 TOOL_Pareto
 TOOL_StandardWork
 TOOL_ControlCharts
 TOOL_SIPOC
 0 'Not selected'
 1 'Selected'.

VARIABLE LEVEL
 TOOL_DMAIC
 TOOL_5S
 TOOL_Kaizen
 TOOL_VSM
 TOOL_RootCause
 TOOL_Pareto
 TOOL_StandardWork
 TOOL_ControlCharts
 TOOL_SIPOC
 (NOMINAL).

VALUE LABELS LSS_Implementation
 1 'Limited'
 2 'Moderate'
 3 'Extensive'
 4 'Very extensive'.

VARIABLE LEVEL LSS_Implementation (ORDINAL).

VALUE LABELS
 PRIORITY_Quality
 PRIORITY_Productivity
 PRIORITY_ProcessEfficiency
 PRIORITY_CostReduction
 PRIORITY_DefectReduction
 PRIORITY_Delivery
 PRIORITY_CustomerSatisfaction
 0 'Not selected'
 1 'Selected'.

VARIABLE LEVEL
 PRIORITY_Quality
 PRIORITY_Productivity
 PRIORITY_ProcessEfficiency
 PRIORITY_CostReduction
 PRIORITY_DefectReduction
 PRIORITY_Delivery
 PRIORITY_CustomerSatisfaction
 (NOMINAL).

VALUE LABELS
 Quality_Improvement
 Productivity_Improvement
 Process_Efficiency
 Cost_Reduction
 Defect_Reduction
 Delivery_Improvement
 0 'No improvement'
 1 '1-10% improvement'
 2 '11-25% improvement'
 3 '26-50% improvement'
 4 'More than 50% improvement'
 99 'Not applicable'.

VARIABLE LEVEL
 Quality_Improvement
 Productivity_Improvement
 Process_Efficiency
 Cost_Reduction
 Defect_Reduction
 Delivery_Improvement
 (ORDINAL).

MISSING VALUES
 Quality_Improvement
 Productivity_Improvement
 Process_Efficiency
 Cost_Reduction
 Defect_Reduction
 Delivery_Improvement
 (99).

E.1.3 Positive and Negative LSS Perception Variables
The following syntax defines the six positive LSS outcome items and the six LSS implementation challenge items used in the composite-scale analysis.
VALUE LABELS
 POS1_Quality
 POS2_Productivity
 POS3_ProcessConsistency
 POS4_WasteReduction
 POS5_CostReduction
 POS6_CustomerSatisfaction
 1 'Strongly disagree'
 2 'Disagree'
 3 'Neither agree nor disagree'
 4 'Agree'
 5 'Strongly agree'.

VARIABLE LEVEL
 POS1_Quality
 POS2_Productivity
 POS3_ProcessConsistency
 POS4_WasteReduction
 POS5_CostReduction
 POS6_CustomerSatisfaction
 (ORDINAL).

VALUE LABELS
 NEG1_TrainingSupport
 NEG2_ManagementCommitment
 NEG3_ImplementationDifficulty
 NEG4_UnevenBenefits
 NEG5_TimeConsuming
 NEG6_BoxTicking
 1 'Strongly disagree'
 2 'Disagree'
 3 'Neither agree nor disagree'
 4 'Agree'
 5 'Strongly agree'.

VARIABLE LEVEL
 NEG1_TrainingSupport
 NEG2_ManagementCommitment
 NEG3_ImplementationDifficulty
 NEG4_UnevenBenefits
 NEG5_TimeConsuming
 NEG6_BoxTicking
 (ORDINAL).

E.1.4 Overall Evaluation and Non-User Variables
The following syntax defines the overall evaluation variables for Lean Six Sigma and the variables used to analyse eligible non-users and their alternative improvement practices.
VALUE LABELS Literature_Alignment
 0 'Not at all'
 1 'To a small extent'
 2 'To a moderate extent'
 3 'To a great extent'
 4 'To a very great extent'
 99 'Not applicable'.

VALUE LABELS LSS_Practical_Value
 1 'Very low'
 2 'Low'
 3 'Moderate'
 4 'High'
 5 'Very high'
 99 'Not applicable'.

VALUE LABELS LSS_Overall_Effect
 1 'Strongly negative'
 2 'Mostly negative'
 3 'Neutral / mixed'
 4 'Mostly positive'
 5 'Strongly positive'
 99 'Not applicable'.

VARIABLE LEVEL
 Literature_Alignment
 LSS_Practical_Value
 LSS_Overall_Effect
 (ORDINAL).

MISSING VALUES
 Literature_Alignment
 LSS_Practical_Value
 LSS_Overall_Effect
 (99).

VALUE LABELS NonUser_Status
 1 'Considered Lean Six Sigma but not adopted it'
 2 'Uses other improvement methods'
 3 'Has not considered Lean Six Sigma'
 99 'Not applicable'.

VALUE LABELS Improvement_Importance
 1 'Slightly important'
 2 'Somewhat important'
 3 'Moderately important'
 4 'Very important'
 5 'Extremely important'
 99 'Not applicable'.

VARIABLE LEVEL
 NonUser_Status (NOMINAL)
 Improvement_Importance (ORDINAL).

MISSING VALUES
 NonUser_Status
 Improvement_Importance
 (99).

VALUE LABELS
 ALT_LeanOnly
 ALT_SixSigmaOnly
 ALT_Kaizen
 ALT_5S
 ALT_TQM
 ALT_ISO9001
 ALT_RootCause
 ALT_VSM
 ALT_KPI
 ALT_SOP
 ALT_Digital
 ALT_NoFormalMethod
 0 'Not selected'
 1 'Selected'.

VARIABLE LEVEL
 ALT_LeanOnly
 ALT_SixSigmaOnly
 ALT_Kaizen
 ALT_5S
 ALT_TQM
 ALT_ISO9001
 ALT_RootCause
 ALT_VSM
 ALT_KPI
 ALT_SOP
 ALT_Digital
 ALT_NoFormalMethod
 (NOMINAL).

EXECUTE.
[bookmark: _Toc237885323]E.2 Reliability Testing and Composite Score Construction
The following syntax documents the reliability testing of the two six-item scales and the construction of the composite scores used in the subsequent statistical analyses.
E.2.1 Reliability Analysis: Positive LSS Outcomes
The following syntax applies the current LSS-user eligibility filter and conducts Cronbach’s alpha reliability analysis for the six positive LSS outcome items.
TEMPORARY.
SELECT IF (LSS_Experience_Eligible = 1 AND Current_LSS_User = 1).
RELIABILITY
 /VARIABLES=
  POS1_Quality
  POS2_Productivity
  POS3_ProcessConsistency
  POS4_WasteReduction
  POS5_CostReduction
  POS6_CustomerSatisfaction
 /SCALE('Positive LSS outcomes') ALL
 /MODEL=ALPHA
 /STATISTICS=DESCRIPTIVE SCALE CORR
 /SUMMARY=TOTAL.

E.2.2 Reliability Analysis: LSS Implementation Challenges.
The following syntax applies the current LSS-user eligibility filter and conducts Cronbach’s alpha reliability analysis for the six LSS implementation challenge items.
TEMPORARY.
SELECT IF (LSS_Experience_Eligible = 1 AND Current_LSS_User = 1).
RELIABILITY
 /VARIABLES=
  NEG1_TrainingSupport
  NEG2_ManagementCommitment
  NEG3_ImplementationDifficulty
  NEG4_UnevenBenefits
  NEG5_TimeConsuming
  NEG6_BoxTicking
 /SCALE('LSS implementation challenges') ALL
 /MODEL=ALPHA
 /STATISTICS=DESCRIPTIVE SCALE CORR
 /SUMMARY=TOTAL.

E.2.3 Composite Score Construction
The following syntax constructs the positive LSS outcome and LSS implementation challenge composite scores by calculating the mean of the six items within each scale.
COMPUTE Positive_LSS_Score =
 MEAN.6(
  POS1_Quality,
  POS2_Productivity,
  POS3_ProcessConsistency,
  POS4_WasteReduction,
  POS5_CostReduction,
  POS6_CustomerSatisfaction).

COMPUTE Negative_LSS_Score =
 MEAN.6(
  NEG1_TrainingSupport,
  NEG2_ManagementCommitment,
  NEG3_ImplementationDifficulty,
  NEG4_UnevenBenefits,
  NEG5_TimeConsuming,
  NEG6_BoxTicking).

VARIABLE LABELS
 Positive_LSS_Score 'Mean score for positive Lean Six Sigma outcomes'
 Negative_LSS_Score 'Mean score for Lean Six Sigma implementation challenges'.

VARIABLE LEVEL
 Positive_LSS_Score
 Negative_LSS_Score
 (SCALE).

FORMATS
 Positive_LSS_Score
 Negative_LSS_Score
 (F3.2).

EXECUTE.

[bookmark: _Toc237885324]E.3 Descriptive Statistical Analysis
The following syntax documents the descriptive analyses used to summarise respondent characteristics, LSS adoption and implementation, operational performance measures and respondent perceptions.
FREQUENCIES VARIABLES=
 UK_Eligible
 LSS_Experience_Eligible
 Current_LSS_User
 /ORDER=ANALYSIS.

TEMPORARY.
SELECT IF (UK_Eligible = 1).
FREQUENCIES VARIABLES=
 Role
 Manufacturing_Experience
 Organisation_Size
 Manufacturing_Sector
 /ORDER=ANALYSIS.

TEMPORARY.
SELECT IF (LSS_Experience_Eligible = 1).
FREQUENCIES VARIABLES=
 Current_LSS_User
 /ORDER=ANALYSIS.

TEMPORARY.
SELECT IF (LSS_Experience_Eligible = 1 AND Current_LSS_User = 1).
FREQUENCIES VARIABLES=
 LSS_Familiarity
 LSS_Duration
 LSS_Implementation
 /ORDER=ANALYSIS.

TEMPORARY.
SELECT IF (LSS_Experience_Eligible = 1 AND Current_LSS_User = 1).
MULT RESPONSE
 GROUPS=LSS_Tools 'Lean Six Sigma tools used'
 (TOOL_DMAIC
  TOOL_5S
  TOOL_Kaizen
  TOOL_VSM
  TOOL_RootCause
  TOOL_Pareto
  TOOL_StandardWork
  TOOL_ControlCharts
  TOOL_SIPOC (1))
 /FREQUENCIES=LSS_Tools.

TEMPORARY.
SELECT IF (LSS_Experience_Eligible = 1 AND Current_LSS_User = 1).
MULT RESPONSE
 GROUPS=LSS_Priorities 'Operational performance priorities'
 (PRIORITY_Quality
  PRIORITY_Productivity
  PRIORITY_ProcessEfficiency
  PRIORITY_CostReduction
  PRIORITY_DefectReduction
  PRIORITY_Delivery
  PRIORITY_CustomerSatisfaction (1))
 /FREQUENCIES=LSS_Priorities.

TEMPORARY.
SELECT IF (LSS_Experience_Eligible = 1 AND Current_LSS_User = 1).
FREQUENCIES VARIABLES=
 Quality_Improvement
 Productivity_Improvement
 Process_Efficiency
 Cost_Reduction
 Defect_Reduction
 Delivery_Improvement
 /STATISTICS=MEDIAN MODE
 /ORDER=ANALYSIS.

TEMPORARY.
SELECT IF (LSS_Experience_Eligible = 1 AND Current_LSS_User = 1).
FREQUENCIES VARIABLES=
 POS1_Quality
 POS2_Productivity
 POS3_ProcessConsistency
 POS4_WasteReduction
 POS5_CostReduction
 POS6_CustomerSatisfaction
 /STATISTICS=MEDIAN MODE
 /ORDER=ANALYSIS.

TEMPORARY.
SELECT IF (LSS_Experience_Eligible = 1 AND Current_LSS_User = 1).
FREQUENCIES VARIABLES=
 NEG1_TrainingSupport
 NEG2_ManagementCommitment
 NEG3_ImplementationDifficulty
 NEG4_UnevenBenefits
 NEG5_TimeConsuming
 NEG6_BoxTicking
 /STATISTICS=MEDIAN MODE
 /ORDER=ANALYSIS.

TEMPORARY.
SELECT IF (LSS_Experience_Eligible = 1 AND Current_LSS_User = 1).
FREQUENCIES VARIABLES=
 Literature_Alignment
 LSS_Practical_Value
 LSS_Overall_Effect
 /STATISTICS=MEDIAN MODE
 /ORDER=ANALYSIS.

[bookmark: _Toc237885325]E.4 Normality and Inferential Statistical Analysis
The following syntax documents the normality assessment and inferential statistical tests used to examine relationships and group differences within the eligible LSS-user sample.
TEMPORARY.
SELECT IF (LSS_Experience_Eligible = 1 AND Current_LSS_User = 1).
EXAMINE VARIABLES=
 Positive_LSS_Score
 Negative_LSS_Score
 /PLOT=BOXPLOT NPPLOT
 /STATISTICS=DESCRIPTIVES
 /CINTERVAL=95
 /MISSING=LISTWISE
 /NOTOTAL.

TEMPORARY.
SELECT IF (LSS_Experience_Eligible = 1 AND Current_LSS_User = 1).
NONPAR CORR
 /VARIABLES=
  LSS_Duration
  LSS_Implementation
  Positive_LSS_Score
  Negative_LSS_Score
 /PRINT=SPEARMAN TWOTAIL
 /MISSING=PAIRWISE.

TEMPORARY.
SELECT IF (LSS_Experience_Eligible = 1 AND Current_LSS_User = 1).
NPAR TESTS
 /K-W=
  Positive_LSS_Score
  Negative_LSS_Score
  BY Organisation_Size(1 3)
 /MISSING ANALYSIS.

TEMPORARY.
SELECT IF (LSS_Experience_Eligible = 1).
CROSSTABS
 /TABLES=Organisation_Size BY Current_LSS_User
 /FORMAT=AVALUE TABLES
 /STATISTICS=CHISQ
 /CELLS=COUNT EXPECTED ROW
 /COUNT ROUND CELL
 /METHOD=EXACT.

[bookmark: _Toc237885326]E.5 Eligible Non-User Analysis
The following syntax documents the descriptive analysis of eligible respondents whose organisations did not currently use Lean Six Sigma, including their improvement status, perceived importance of operational improvement and alternative improvement methods used.
TEMPORARY.
SELECT IF (LSS_Experience_Eligible = 1 AND Current_LSS_User = 0).
FREQUENCIES VARIABLES=
 NonUser_Status
 Improvement_Importance
 /STATISTICS=MEDIAN MODE
 /ORDER=ANALYSIS.

TEMPORARY.
SELECT IF (LSS_Experience_Eligible = 1 AND Current_LSS_User = 0).
MULT RESPONSE
 GROUPS=Alternative_Methods 'Alternative operational improvement methods'
 (ALT_LeanOnly
  ALT_SixSigmaOnly
  ALT_Kaizen
  ALT_5S
  ALT_TQM
  ALT_ISO9001
  ALT_RootCause
  ALT_VSM
  ALT_KPI
  ALT_SOP
  ALT_Digital
  ALT_NoFormalMethod (1))
 /FREQUENCIES=Alternative_Methods.

[bookmark: _Toc237885327]E.6 Additional Statistical Analysis
The following syntax documents the additional analyses conducted to examine direct involvement in LSS implementation and the relationship between implementation extent and reported operational improvements.
RECODE LSS_Familiarity
 (1,2 = 0)
 (3 = 1)
 INTO Direct_LSS_Involvement.

VARIABLE LABELS
 Direct_LSS_Involvement
 'Whether respondent is directly involved in Lean Six Sigma projects'.

VALUE LABELS Direct_LSS_Involvement
 0 'Not directly involved'
 1 'Directly involved'.

VARIABLE LEVEL Direct_LSS_Involvement (NOMINAL).

EXECUTE.

TEMPORARY.
SELECT IF (LSS_Experience_Eligible = 1 AND Current_LSS_User = 1).
NPAR TESTS
 /M-W=
  Positive_LSS_Score
  Negative_LSS_Score
  BY Direct_LSS_Involvement(0 1)
 /MISSING ANALYSIS.

TEMPORARY.
SELECT IF (LSS_Experience_Eligible = 1 AND Current_LSS_User = 1).
NONPAR CORR
 /VARIABLES=
  LSS_Implementation
  Quality_Improvement
  Productivity_Improvement
  Process_Efficiency
  Cost_Reduction
  Defect_Reduction
  Delivery_Improvement
 /PRINT=SPEARMAN TWOTAIL
 /MISSING=PAIRWISE.

FILTER OFF.
USE ALL.
EXECUTE.

Agree + Strongly Agree	
Improved operational cost performance	Improved quality	Improved productivity	Improved process consistency	Reduced waste	Improved customer satisfaction	0.96666666666666667	0.93333333333333335	0.93333333333333335	0.9	0.8666666666666667	0.66666666666666663	


Agree + Strongly Agree	
Risk of superficial or box-ticking implementation	Importance of management commitment	Training requirements	Benefits may be uneven	Difficulty of implementation	Implementation may be time-consuming	0.8666666666666667	0.83333333333333337	0.73333333333333328	0.7	0.43333333333333335	0.36666666666666664	
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Raw Data

		ID		Start time		Completion time		Email		Name		Last modified time		I confirm that I have read the participant information, I am aged 18 or over, and I voluntarily agree to take part in this academic research survey.		I understand that my responses will be anonymous, used only for academic purposes, and that I should not include any personal, organisational, or commercially sensitive information.		What is your current role?		How many years have you worked in manufacturing?		What size is your organisation?		Which manufacturing sector does your organisation belong to?		Is your organisation based in the UK?		Do you have previous or current experience with Lean Six Sigma?		Does your organisation currently use Lean Six Sigma?
		 How familiar are you with Lean Six Sigma in your organisation?		For how long has Lean Six Sigma been used in your current or previous organisation?		Which of the following Lean Six Sigma tools or practices are used in your organisation?		How would you describe the level of Lean Six Sigma use in your organisation?		Which of the following operational performance areas are most important in your organisation?		 To the best of your knowledge, what approximate improvement associated with Lean Six Sigma has your organisation experienced in product/service quality?		To the best of your knowledge, what approximate improvement associated with Lean Six Sigma has your organisation experienced in productivity?		To the best of your knowledge, what approximate improvement associated with Lean Six Sigma has your organisation experienced in process efficiency?		To the best of your knowledge, what approximate reduction associated with Lean Six Sigma has your organisation experienced in operational costs?		To the best of your knowledge, what approximate reduction associated with Lean Six Sigma has your organisation experienced in defects or errors?		To the best of your knowledge, what approximate improvement associated with Lean Six Sigma has your organisation experienced in delivery performance?		Lean Six Sigma has improved quality in my organisation.		Lean Six Sigma has improved productivity in my organisation.		Lean Six Sigma has improved process consistency in my organisation.		Lean Six Sigma has helped reduce waste in my organisation.		Lean Six Sigma has supported cost reduction in my organisation.		Lean Six Sigma has strengthened customer satisfaction in my organisation.		Lean Six Sigma requires significant training and support.		Lack of management commitment reduces Lean Six Sigma effectiveness.		Lean Six Sigma can be difficult to implement consistently.		Lean Six Sigma benefits are not always visible across all performance areas.		Lean Six Sigma can be time-consuming to maintain.		Lean Six Sigma can become ineffective when it is treated as a box-ticking exercise.		In your view, to what extent do the practical outcomes of Lean Six Sigma in your organisation reflect the benefits claimed in Lean Six Sigma literature?		Overall, how would you rate the practical value of Lean Six Sigma for operational performance in your organisation?		Would you say Lean Six Sigma has had a mostly positive or mostly negative effect on operational performance in your organisation?		For respondents whose organisation does not currently use Lean Six Sigma: which of the following best describes your organisation?		For respondents whose organisation does not currently use Lean Six Sigma: how important are operational improvement methods to your organisation?		 If your organisation does not currently use Lean Six Sigma, which improvement tools, methods, or approaches are used instead?
Please select all that apply.

		1		7/2/26 13:04:08		7/2/26 13:10:32		anonymous						Yes, I agree to take part		Yes, I understand		Continuous Improvement Manager		4–7 years		Large (250+ employees)		Electronics		Yes		Yes		Yes		Directly involved in Lean Six Sigma projects		More than 6 years		5S;Value Stream Mapping;Root Cause Analysis;Pareto Analysis;Standard work / visual management;Control Charts;		Limited		Process efficiency;Defect reduction;Quality;		1–10% improvement		1–10% improvement		1–10% improvement		1–10% improvement		1–10% improvement		1–10% improvement		Agree		Agree		Neither agree nor disagree		Agree		Agree		Neither agree nor disagree		Strongly agree		Strongly agree		Strongly agree		Agree		Agree		Strongly agree		To a moderate extent		Moderate		Mostly positive		Not applicable		Not applicable		Not applicable;

		2		7/2/26 19:23:25		7/2/26 19:28:11		anonymous						Yes, I agree to take part		Yes, I understand		Operations Manager		More than 10 years		Small (10–49 employees)		Engineering / industrial equipment		Yes		Yes		Yes		Directly involved in Lean Six Sigma projects		4–6 years		DMAIC;5S;Kaizen;Value Stream Mapping;Root Cause Analysis;Pareto Analysis;		Very extensive		Quality;Productivity;Process efficiency;		11–25% improvement		11–25% improvement		1–10% improvement		11–25% improvement		11–25% improvement		No improvement		Strongly agree		Agree		Strongly agree		Strongly agree		Agree		Agree		Agree		Agree		Agree		Agree		Agree		Agree		To a small extent		Moderate		Mostly positive		We have not considered Lean Six Sigma		Moderately important		Kaizen / continuous improvement;5S workplace organisation;ISO 9001 quality management system;Root Cause Analysis;Value Stream Mapping;Key Performance Indicator monitoring;

		3		7/4/26 14:38:40		7/4/26 14:40:15		anonymous						Yes, I agree to take part		Yes, I understand		Lean Six Sigma Practitioner / Facilitator		1–3 years		Small (10–49 employees)		Engineering / industrial equipment		Yes		Yes		No																																																To a great extent		High		Mostly positive		We have considered Lean Six Sigma but not adopted it		Very important		Key Performance Indicator monitoring;Root Cause Analysis;ISO 9001 quality management system;Standard operating procedures / process standardisation;

		4		7/4/26 16:10:17		7/4/26 16:14:36		anonymous						Yes, I agree to take part		Yes, I understand		Other manufacturing-related role		4–7 years		Large (250+ employees)		Electronics		Yes		Yes		No																																																To a great extent		Low		Mostly positive		We have considered Lean Six Sigma but not adopted it		Very important		5S workplace organisation;Total Quality Management;ISO 9001 quality management system;Root Cause Analysis;Key Performance Indicator monitoring;Standard operating procedures / process standardisation;

		5		7/8/26 16:09:54		7/8/26 16:14:55		anonymous						Yes, I agree to take part		Yes, I understand		Production Manager		4–7 years		Small (10–49 employees)		Other manufacturing sector		Yes		Yes		Yes		Directly involved in Lean Six Sigma projects		More than 6 years		Kaizen;Root Cause Analysis;DMAIC;5S;Value Stream Mapping;Pareto Analysis;Standard work / visual management;Control Charts;		Moderate		Quality;Delivery performance;Customer satisfaction;		26–50% improvement		11–25% improvement		11–25% improvement		26–50% improvement		26–50% improvement		26–50% improvement		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Agree		Strongly agree		Strongly agree		Disagree		Agree		Disagree		Strongly agree		To a great extent		High		Mostly positive		Not applicable		Not applicable		Not applicable;

		6		7/13/26 14:24:42		7/13/26 14:28:39		anonymous						Yes, I agree to take part		Yes, I understand		Production Planner		8–10 years		Medium (50–249 employees)		Oil and gas		Yes		Yes		Yes		Very familiar		4–6 years		DMAIC;5S;Kaizen;Pareto Analysis;Standard work / visual management;Root Cause Analysis;Control Charts;		Moderate		Productivity;Defect reduction;Cost reduction;		11–25% improvement		1–10% improvement		1–10% improvement		No improvement		1–10% improvement		No improvement		Neither agree nor disagree		Agree		Neither agree nor disagree		Neither agree nor disagree		Agree		Neither agree nor disagree		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Strongly agree		To a small extent		Moderate		Neutral / mixed		Not applicable		Not applicable		Not applicable;

		7		7/13/26 18:07:55		7/13/26 18:10:50		anonymous						Yes, I agree to take part		Yes, I understand		Other manufacturing-related role		More than 10 years		Medium (50–249 employees)		Aerospace		Yes		Yes		No																																																Not applicable		Not applicable		Not applicable		We use other improvement methods		Very important		5S workplace organisation;Lean manufacturing only;Standard operating procedures / process standardisation;Key Performance Indicator monitoring;Digital manufacturing or automation tools;

		8		7/14/26 14:03:03		7/14/26 14:09:27		anonymous						Yes, I agree to take part		Yes, I understand		Lean Six Sigma Practitioner / Facilitator		More than 10 years		Medium (50–249 employees)		Other manufacturing sector		Yes		Yes		Yes		Directly involved in Lean Six Sigma projects		More than 6 years		DMAIC;5S;Kaizen;Value Stream Mapping;Root Cause Analysis;Standard work / visual management;		Moderate		Process efficiency;Customer satisfaction;Quality;		11–25% improvement		11–25% improvement		11–25% improvement		1–10% improvement		1–10% improvement		No improvement		Agree		Strongly agree		Strongly agree		Agree		Strongly agree		Agree		Strongly agree		Strongly agree		Agree		Agree		Neither agree nor disagree		Strongly agree		To a moderate extent		High		Mostly positive		Not applicable		Not applicable		Not applicable;

		9		7/14/26 22:57:33		7/14/26 23:02:36		anonymous						Yes, I agree to take part		Yes, I understand		Continuous Improvement Manager		4–7 years		Large (250+ employees)		Food and beverage		Yes		Yes		Yes		Directly involved in Lean Six Sigma projects		More than 6 years		DMAIC;5S;Kaizen;Value Stream Mapping;Root Cause Analysis;Control Charts;SIPOC (Suppliers, Inputs, Process, Outputs, Customers);Pareto Analysis;Standard work / visual management;		Extensive		Productivity;Cost reduction;Customer satisfaction;		1–10% improvement		1–10% improvement		1–10% improvement		1–10% improvement		1–10% improvement		1–10% improvement		Agree		Agree		Agree		Agree		Agree		Agree		Agree		Agree		Agree		Agree		Agree		Agree		To a very great extent		Very high		Strongly positive		Not applicable		Not applicable		Not applicable;

		10		7/15/26 8:46:46		7/15/26 8:47:15		anonymous						Yes, I agree to take part		Yes, I understand		Continuous Improvement Manager		More than 10 years		Large (250+ employees)		Food and beverage		Yes		No

		11		7/15/26 21:30:11		7/15/26 21:42:31		anonymous						Yes, I agree to take part		Yes, I understand		Other manufacturing-related role		More than 10 years		Large (250+ employees)		Aerospace		Yes		Yes		Yes		Very familiar		4–6 years		5S;Value Stream Mapping;Root Cause Analysis;Kaizen;Standard work / visual management;		Moderate		Process efficiency;Cost reduction;Delivery performance;		11–25% improvement		11–25% improvement		26–50% improvement		11–25% improvement		11–25% improvement		11–25% improvement		Neither agree nor disagree		Strongly agree		Agree		Agree		Agree		Agree		Disagree		Agree		Disagree		Agree		Disagree		Disagree		To a moderate extent		Moderate		Mostly positive		Not applicable		Not applicable		Not applicable;

		12		7/15/26 22:13:06		7/15/26 22:16:29		anonymous						Yes, I agree to take part		Yes, I understand		Other manufacturing-related role		More than 10 years		Medium (50–249 employees)		Other manufacturing sector		Yes		Yes		Yes		Very familiar		More than 6 years		DMAIC;5S;Kaizen;Value Stream Mapping;Root Cause Analysis;Pareto Analysis;		Very extensive		Quality;Defect reduction;Customer satisfaction;		1–10% improvement		11–25% improvement		1–10% improvement		1–10% improvement		1–10% improvement		1–10% improvement		Agree		Agree		Agree		Agree		Agree		Neither agree nor disagree		Strongly agree		Strongly agree		Neither agree nor disagree		Agree		Neither agree nor disagree		Neither agree nor disagree		To a small extent		Moderate		Strongly positive		We use other improvement methods		Very important		Root Cause Analysis;

		13		7/16/26 13:58:49		7/16/26 14:01:55		anonymous						Yes, I agree to take part		Yes, I understand		General Manager		4–7 years		Medium (50–249 employees)		Food and beverage		Yes		Yes		Yes		Directly involved in Lean Six Sigma projects		More than 6 years		DMAIC;5S;Kaizen;Value Stream Mapping;Pareto Analysis;Standard work / visual management;Root Cause Analysis;Control Charts;		Very extensive		Quality;Productivity;Defect reduction;		No improvement		1–10% improvement		1–10% improvement		11–25% improvement		1–10% improvement		No improvement		Agree		Neither agree nor disagree		Strongly agree		Agree		Agree		Neither agree nor disagree		Strongly agree		Agree		Agree		Strongly agree		Agree		Strongly agree		To a small extent		Moderate		Neutral / mixed		Not applicable		Not applicable		Not applicable;

		14		7/16/26 14:03:56		7/16/26 14:17:07		anonymous						Yes, I agree to take part		Yes, I understand		Continuous Improvement Manager		More than 10 years		Large (250+ employees)		Other manufacturing sector		Yes		Yes		Yes		Directly involved in Lean Six Sigma projects		More than 6 years		DMAIC;5S;Kaizen;Value Stream Mapping;Root Cause Analysis;Control Charts;SIPOC (Suppliers, Inputs, Process, Outputs, Customers);Pareto Analysis;Standard work / visual management;		Extensive		Quality;Customer satisfaction;Delivery performance;		11–25% improvement		More than 50% improvement		More than 50% improvement		11–25% improvement		11–25% improvement		More than 50% improvement		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Agree		Agree		Agree		Agree		Agree		Agree		To a great extent		High		Strongly positive		Not applicable		Not applicable		Not applicable;

		15		7/16/26 16:47:27		7/16/26 16:50:22		anonymous						Yes, I agree to take part		Yes, I understand		Production Manager		More than 10 years		Medium (50–249 employees)		Other manufacturing sector		Yes		Yes		No																																																Not applicable		Not applicable		Not applicable		We have considered Lean Six Sigma but not adopted it		Very important		ISO 9001 quality management system;Root Cause Analysis;Key Performance Indicator monitoring;Digital manufacturing or automation tools;Total Quality Management;

		16		7/16/26 18:16:49		7/16/26 18:21:00		anonymous						Yes, I agree to take part		Yes, I understand		Production Manager		More than 10 years		Large (250+ employees)		Engineering / industrial equipment		Yes		Yes		No																																																To a moderate extent		Moderate		Mostly positive		We have considered Lean Six Sigma but not adopted it		Very important		Lean manufacturing only;5S workplace organisation;Kaizen / continuous improvement;ISO 9001 quality management system;Root Cause Analysis;Key Performance Indicator monitoring;Standard operating procedures / process standardisation;

		17		7/17/26 8:39:31		7/17/26 8:43:44		anonymous						Yes, I agree to take part		Yes, I understand		Continuous Improvement Manager		More than 10 years		Small (10–49 employees)		Other manufacturing sector		Yes		Yes		No																																																Not applicable		Not applicable		Not applicable		We use other improvement methods		Very important		No formal improvement method is currently used;

		18		7/17/26 13:25:46		7/17/26 13:30:01		anonymous						Yes, I agree to take part		Yes, I understand		Operations Manager		1–3 years		Medium (50–249 employees)		Automotive		Yes		Yes		Yes		Directly involved in Lean Six Sigma projects		More than 6 years		DMAIC;5S;Kaizen;Value Stream Mapping;Root Cause Analysis;Pareto Analysis;Standard work / visual management;		Very extensive		Quality;Productivity;Delivery performance;		11–25% improvement		11–25% improvement		26–50% improvement		1–10% improvement		1–10% improvement		11–25% improvement		Strongly agree		Strongly agree		Agree		Agree		Agree		Neither agree nor disagree		Agree		Strongly agree		Neither agree nor disagree		Agree		Neither agree nor disagree		Strongly agree		To a moderate extent		Moderate		Mostly positive		Not applicable		Not applicable		Not applicable;

		19		7/17/26 14:06:50		7/17/26 14:15:24		anonymous						Yes, I agree to take part		Yes, I understand		Continuous Improvement Manager		More than 10 years		Large (250+ employees)		Electronics		Yes		Yes		Yes		Directly involved in Lean Six Sigma projects		4–6 years		DMAIC;Value Stream Mapping;Root Cause Analysis;SIPOC (Suppliers, Inputs, Process, Outputs, Customers);Pareto Analysis;Standard work / visual management;		Limited		Quality;Delivery performance;Customer satisfaction;		1–10% improvement		1–10% improvement		1–10% improvement		1–10% improvement		Not applicable		1–10% improvement		Agree		Agree		Agree		Agree		Agree		Agree		Agree		Strongly agree		Neither agree nor disagree		Agree		Disagree		Agree		To a moderate extent		Moderate		Mostly positive		Not applicable		Not applicable		Not applicable;

		20		7/18/26 10:47:52		7/18/26 10:56:36		anonymous						Yes, I agree to take part		Yes, I understand		Lean Six Sigma Practitioner / Facilitator		More than 10 years		Large (250+ employees)		Other manufacturing sector		Yes		Yes		Yes		Very familiar		More than 6 years		DMAIC;5S;Kaizen;Value Stream Mapping;Root Cause Analysis;SIPOC (Suppliers, Inputs, Process, Outputs, Customers);Control Charts;Pareto Analysis;Standard work / visual management;		Very extensive		Quality;Customer satisfaction;Process efficiency;		26–50% improvement		26–50% improvement		26–50% improvement		11–25% improvement		11–25% improvement		11–25% improvement		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Agree		Strongly agree		Agree		Agree		Disagree		Strongly agree		To a very great extent		Very high		Strongly positive		Not applicable		Not applicable		Not applicable;

		21		7/18/26 10:56:25		7/18/26 11:03:02		anonymous						Yes, I agree to take part		Yes, I understand		Operations Manager		More than 10 years		Large (250+ employees)		Automotive		Yes		Yes		Yes		Very familiar		More than 6 years		DMAIC;5S;Kaizen;SIPOC (Suppliers, Inputs, Process, Outputs, Customers);		Extensive		Productivity;Customer satisfaction;Process efficiency;		26–50% improvement		26–50% improvement		26–50% improvement		More than 50% improvement		26–50% improvement		26–50% improvement		Agree		Agree		Agree		Strongly agree		Strongly agree		Agree		Agree		Neither agree nor disagree		Disagree		Disagree		Agree		Agree		To a moderate extent		High		Mostly positive		Not applicable		Not applicable		Not applicable;

		22		7/18/26 11:06:15		7/18/26 11:12:03		anonymous						Yes, I agree to take part		Yes, I understand		Other manufacturing-related role		1–3 years		Medium (50–249 employees)		Electronics		Yes		Yes		Yes		Very familiar		4–6 years		DMAIC;Value Stream Mapping;Kaizen;Root Cause Analysis;Pareto Analysis;Control Charts;		Moderate		Process efficiency;Cost reduction;Quality;		11–25% improvement		1–10% improvement		1–10% improvement		11–25% improvement		26–50% improvement		Not applicable		Agree		Agree		Strongly agree		Strongly agree		Agree		Neither agree nor disagree		Strongly agree		Strongly agree		Disagree		Agree		Strongly disagree		Strongly agree		To a moderate extent		Very high		Mostly positive		We use other improvement methods		Very important		ISO 9001 quality management system;Total Quality Management;Digital manufacturing or automation tools;Standard operating procedures / process standardisation;Key Performance Indicator monitoring;

		23		7/18/26 15:48:32		7/18/26 15:52:00		anonymous						Yes, I agree to take part		Yes, I understand		Continuous Improvement Manager		More than 10 years		Large (250+ employees)		Electronics		Yes		Yes		No																																																To a small extent		High		Neutral / mixed		We have considered Lean Six Sigma but not adopted it		Extremely important		No formal improvement method is currently used;

		24		7/18/26 16:15:36		7/18/26 16:18:21		anonymous						Yes, I agree to take part		Yes, I understand		Continuous Improvement Manager		More than 10 years		Large (250+ employees)		Pharmaceuticals		Yes		Yes		Yes		Directly involved in Lean Six Sigma projects		4–6 years		DMAIC;5S;Kaizen;Root Cause Analysis;		Moderate		Quality;Productivity;Delivery performance;		26–50% improvement		26–50% improvement		More than 50% improvement		26–50% improvement		26–50% improvement		26–50% improvement		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Strongly agree		To a very great extent		Very high		Strongly positive		Not applicable		Not applicable		Not applicable;

		25		7/18/26 16:32:56		7/18/26 16:34:38		anonymous						Yes, I agree to take part		Yes, I understand		Continuous Improvement Manager		More than 10 years		Large (250+ employees)		Other manufacturing sector		Yes		Yes		No																																																To a moderate extent		Very high		Strongly positive		We use other improvement methods		Very important		Kaizen / continuous improvement;5S workplace organisation;Root Cause Analysis;Value Stream Mapping;Key Performance Indicator monitoring;Standard operating procedures / process standardisation;Digital manufacturing or automation tools;

		26		7/18/26 16:43:20		7/18/26 16:46:39		anonymous						Yes, I agree to take part		Yes, I understand		Lean Six Sigma Practitioner / Facilitator		More than 10 years		Large (250+ employees)		Engineering / industrial equipment		Yes		Yes		Yes		Directly involved in Lean Six Sigma projects		More than 6 years		DMAIC;5S;Value Stream Mapping;Root Cause Analysis;Control Charts;SIPOC (Suppliers, Inputs, Process, Outputs, Customers);Pareto Analysis;Standard work / visual management;		Very extensive		Customer satisfaction;Quality;Process efficiency;		More than 50% improvement		26–50% improvement		26–50% improvement		26–50% improvement		26–50% improvement		26–50% improvement		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Agree		Disagree		Disagree		Disagree		Strongly agree		To a very great extent		Very high		Strongly positive		Not applicable		Not applicable		Not applicable;

		27		7/18/26 16:47:40		7/18/26 16:54:38		anonymous						Yes, I agree to take part		Yes, I understand		Continuous Improvement Manager		More than 10 years		Large (250+ employees)		Other manufacturing sector		Yes		Yes		Yes		Directly involved in Lean Six Sigma projects		More than 6 years		5S;Kaizen;Value Stream Mapping;Control Charts;Root Cause Analysis;SIPOC (Suppliers, Inputs, Process, Outputs, Customers);Pareto Analysis;Standard work / visual management;		Moderate		Quality;Delivery performance;Process efficiency;		11–25% improvement		More than 50% improvement		More than 50% improvement		1–10% improvement		26–50% improvement		26–50% improvement		Agree		Agree		Agree		Agree		Agree		Agree		Agree		Strongly agree		Strongly agree		Agree		Disagree		Strongly agree		To a small extent		Moderate		Mostly positive		Not applicable		Not applicable		Not applicable;

		28		7/18/26 17:15:40		7/18/26 17:22:55		anonymous						Yes, I agree to take part		Yes, I understand		Production Manager		4–7 years		Medium (50–249 employees)		Engineering / industrial equipment		Yes		Yes		Yes		Very familiar		1–3 years		DMAIC;Kaizen;Root Cause Analysis;Control Charts;Pareto Analysis;SIPOC (Suppliers, Inputs, Process, Outputs, Customers);Value Stream Mapping;5S;		Extensive		Quality;Productivity;Delivery performance;		11–25% improvement		26–50% improvement		26–50% improvement		11–25% improvement		11–25% improvement		1–10% improvement		Strongly agree		Strongly agree		Strongly agree		Neither agree nor disagree		Agree		Agree		Strongly agree		Strongly agree		Strongly agree		Agree		Neither agree nor disagree		Strongly agree		To a great extent		Very high		Mostly positive		Not applicable		Not applicable		ISO 9001 quality management system;

		29		7/18/26 20:54:48		7/18/26 20:58:42		anonymous						Yes, I agree to take part		Yes, I understand		Continuous Improvement Manager		More than 10 years		Large (250+ employees)		Food and beverage		Yes		Yes		Yes		Directly involved in Lean Six Sigma projects		1–3 years		DMAIC;5S;Root Cause Analysis;Pareto Analysis;		Moderate		Quality;Cost reduction;Delivery performance;		11–25% improvement		11–25% improvement		11–25% improvement		11–25% improvement		11–25% improvement		11–25% improvement		Agree		Agree		Agree		Neither agree nor disagree		Agree		Neither agree nor disagree		Strongly agree		Strongly agree		Agree		Agree		Agree		Strongly agree		To a small extent		Moderate		Mostly positive		Not applicable		Not applicable		Not applicable;

		30		7/18/26 21:02:12		7/18/26 21:07:46		anonymous						Yes, I agree to take part		Yes, I understand		Other manufacturing-related role		More than 10 years		Large (250+ employees)		Electronics		Yes		Yes		Yes		Directly involved in Lean Six Sigma projects		More than 6 years		DMAIC;5S;Root Cause Analysis;Pareto Analysis;Standard work / visual management;Control Charts;		Moderate		Quality;Productivity;Customer satisfaction;		11–25% improvement		11–25% improvement		11–25% improvement		No improvement		11–25% improvement		1–10% improvement		Agree		Neither agree nor disagree		Agree		Neither agree nor disagree		Disagree		Agree		Agree		Agree		Agree		Agree		Agree		Strongly agree		To a moderate extent		Moderate		Mostly positive		Not applicable		Not applicable		5S workplace organisation;ISO 9001 quality management system;Root Cause Analysis;Key Performance Indicator monitoring;Standard operating procedures / process standardisation;Digital manufacturing or automation tools;

		31		7/18/26 22:44:39		7/18/26 22:46:46		anonymous						Yes, I agree to take part		Yes, I understand		Continuous Improvement Manager		More than 10 years		Medium (50–249 employees)		Other manufacturing sector		Yes		Yes		No																																																Not at all		Low		Neutral / mixed		We use other improvement methods		Moderately important		ISO 9001 quality management system;Standard operating procedures / process standardisation;No formal improvement method is currently used;

		32		7/19/26 16:01:47		7/19/26 16:12:08		anonymous						Yes, I agree to take part		Yes, I understand		General Manager		More than 10 years		Large (250+ employees)		Automotive		Yes		Yes		Yes		Very familiar		More than 6 years		DMAIC;5S;Kaizen;Value Stream Mapping;Root Cause Analysis;Control Charts;SIPOC (Suppliers, Inputs, Process, Outputs, Customers);Pareto Analysis;Standard work / visual management;		Very extensive		Delivery performance;Quality;Process efficiency;		More than 50% improvement		More than 50% improvement		26–50% improvement		More than 50% improvement		26–50% improvement		26–50% improvement		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Agree		Neither agree nor disagree		Neither agree nor disagree		Neither agree nor disagree		Disagree		Agree		To a great extent		High		Strongly positive		Not applicable		Not applicable		Not applicable;

		33		7/20/26 8:40:29		7/20/26 8:41:29		anonymous						Yes, I agree to take part		Yes, I understand		Other manufacturing-related role		More than 10 years		Large (250+ employees)		Aerospace		No

		34		7/20/26 13:45:09		7/20/26 13:45:53		anonymous						Yes, I agree to take part		Yes, I understand		General Manager		Less than 1 year		Small (10–49 employees)		Oil and gas		Yes		No

		35		7/22/26 17:47:10		7/22/26 17:49:44		anonymous						Yes, I agree to take part		Yes, I understand		Lean Six Sigma Practitioner / Facilitator		4–7 years		Large (250+ employees)		Aerospace		Yes		Yes		No																																																To a small extent		Moderate		Mostly positive		We use other improvement methods		Extremely important		5S workplace organisation;Total Quality Management;ISO 9001 quality management system;Root Cause Analysis;Value Stream Mapping;Key Performance Indicator monitoring;Standard operating procedures / process standardisation;Digital manufacturing or automation tools;Kaizen / continuous improvement;

		36		7/22/26 20:28:29		7/22/26 20:29:17		anonymous						Yes, I agree to take part		Yes, I understand		Other manufacturing-related role		More than 10 years		Medium (50–249 employees)		Prefer not to say		Yes		No

		37		7/27/26 8:38:51		7/27/26 8:40:58		anonymous						Yes, I agree to take part		Yes, I understand		General Manager		More than 10 years		Medium (50–249 employees)		Pharmaceuticals		Yes		Yes		Yes		Directly involved in Lean Six Sigma projects		More than 6 years		DMAIC;5S;Kaizen;Value Stream Mapping;Root Cause Analysis;Pareto Analysis;Standard work / visual management;		Very extensive		Productivity;Quality;Defect reduction;		11–25% improvement		11–25% improvement		26–50% improvement		1–10% improvement		1–10% improvement		11–25% improvement		Strongly agree		Strongly agree		Strongly agree		Agree		Strongly agree		Neither agree nor disagree		Neither agree nor disagree		Agree		Disagree		Neither agree nor disagree		Disagree		Strongly agree		To a very great extent		High		Mostly positive		Not applicable		Not applicable		Not applicable;

		38		7/27/26 13:53:01		7/27/26 13:55:15		anonymous						Yes, I agree to take part		Yes, I understand		Operations Manager		4–7 years		Large (250+ employees)		Aerospace		Yes		Yes		Yes		Very familiar		More than 6 years		5S;DMAIC;Control Charts;Root Cause Analysis;Kaizen;		Very extensive		Productivity;Process efficiency;Cost reduction;		1–10% improvement		1–10% improvement		11–25% improvement		11–25% improvement		1–10% improvement		No improvement		Strongly agree		Agree		Strongly agree		Agree		Agree		Neither agree nor disagree		Agree		Agree		Neither agree nor disagree		Agree		Agree		Strongly agree		To a great extent		High		Mostly positive		Not applicable		Not applicable		Not applicable;

		39		7/27/26 13:55:19		7/27/26 13:56:25		anonymous						Yes, I agree to take part		Yes, I understand		Production Planner		More than 10 years		Large (250+ employees)		Engineering / industrial equipment		Yes		Yes		No																																																Not applicable		Not applicable		Not applicable		We use other improvement methods		Extremely important		5S workplace organisation;ISO 9001 quality management system;Root Cause Analysis;Value Stream Mapping;Key Performance Indicator monitoring;Standard operating procedures / process standardisation;

		40		7/27/26 15:13:33		7/27/26 15:16:51		anonymous						Yes, I agree to take part		Yes, I understand		Production Planner		More than 10 years		Medium (50–249 employees)		Electronics		Yes		Yes		Yes		Directly involved in Lean Six Sigma projects		More than 6 years		DMAIC;5S;Kaizen;Pareto Analysis;Standard work / visual management;		Very extensive		Process efficiency;Defect reduction;Delivery performance;		1–10% improvement		1–10% improvement		1–10% improvement		1–10% improvement		11–25% improvement		11–25% improvement		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Neither agree nor disagree		Agree		Disagree		Neither agree nor disagree		Disagree		Strongly agree		To a very great extent		High		Mostly positive		Not applicable		Not applicable		Not applicable;

		41		7/27/26 18:39:02		7/27/26 18:42:00		anonymous						Yes, I agree to take part		Yes, I understand		Operations Manager		4–7 years		Small (10–49 employees)		Engineering / industrial equipment		Yes		Yes		Yes		Very familiar		More than 6 years		DMAIC;5S;Kaizen;Pareto Analysis;		Extensive		Quality;Process efficiency;Defect reduction;		1–10% improvement		1–10% improvement		1–10% improvement		1–10% improvement		1–10% improvement		1–10% improvement		Agree		Agree		Neither agree nor disagree		Agree		Agree		Neither agree nor disagree		Neither agree nor disagree		Strongly agree		Neither agree nor disagree		Neither agree nor disagree		Strongly disagree		Agree		To a moderate extent		Moderate		Neutral / mixed		Not applicable		Not applicable		Not applicable;

		42		7/27/26 18:49:31		7/27/26 18:52:54		anonymous						Yes, I agree to take part		Yes, I understand		General Manager		More than 10 years		Medium (50–249 employees)		Oil and gas		Yes		Yes		Yes		Moderately familiar		More than 6 years		Kaizen;DMAIC;5S;Value Stream Mapping;Root Cause Analysis;Control Charts;		Very extensive		Productivity;Process efficiency;Cost reduction;		11–25% improvement		11–25% improvement		1–10% improvement		1–10% improvement		26–50% improvement		1–10% improvement		Strongly agree		Strongly agree		Agree		Agree		Strongly agree		Strongly agree		Neither agree nor disagree		Neither agree nor disagree		Strongly disagree		Neither agree nor disagree		Strongly disagree		Agree		To a great extent		High		Mostly positive		Not applicable		Not applicable		Not applicable;

		43		7/27/26 18:58:00		7/27/26 19:01:48		anonymous						Yes, I agree to take part		Yes, I understand		Continuous Improvement Manager		1–3 years		Small (10–49 employees)		Other manufacturing sector		Yes		Yes		Yes		Very familiar		More than 6 years		DMAIC;5S;Kaizen;		Extensive		Quality;Productivity;Defect reduction;		11–25% improvement		26–50% improvement		11–25% improvement		1–10% improvement		11–25% improvement		1–10% improvement		Strongly agree		Agree		Agree		Agree		Agree		Agree		Neither agree nor disagree		Disagree		Neither agree nor disagree		Neither agree nor disagree		Neither agree nor disagree		Neither agree nor disagree		To a moderate extent		High		Mostly positive		Not applicable		Not applicable		Not applicable;

		44		7/27/26 18:57:58		7/27/26 19:02:01		anonymous						Yes, I agree to take part		Yes, I understand		Production Manager		8–10 years		Large (250+ employees)		Automotive		Yes		Yes		Yes		Very familiar		More than 6 years		DMAIC;5S;Kaizen;Value Stream Mapping;Pareto Analysis;		Very extensive		Quality;Process efficiency;Cost reduction;		1–10% improvement		11–25% improvement		11–25% improvement		1–10% improvement		1–10% improvement		1–10% improvement		Agree		Strongly agree		Strongly agree		Agree		Strongly agree		Agree		Neither agree nor disagree		Agree		Strongly disagree		Agree		Disagree		Agree		To a great extent		High		Mostly positive		Not applicable		Not applicable		Not applicable;

		45		7/27/26 19:25:02		7/27/26 19:27:21		anonymous						Yes, I agree to take part		Yes, I understand		General Manager		4–7 years		Large (250+ employees)		Automotive		Yes		Yes		Yes		Very familiar		More than 6 years		DMAIC;5S;Kaizen;Value Stream Mapping;Root Cause Analysis;Control Charts;Pareto Analysis;Standard work / visual management;		Very extensive		Quality;Productivity;Process efficiency;		11–25% improvement		11–25% improvement		11–25% improvement		11–25% improvement		11–25% improvement		11–25% improvement		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Neither agree nor disagree		Strongly disagree		Strongly disagree		Strongly disagree		Strongly disagree		Neither agree nor disagree		To a very great extent		Very high		Strongly positive		Not applicable		Not applicable		Not applicable;





Clean Data 

		ID		Consent Participation		Consent Data Use		What is your current role?		How many years have you worked in manufacturing?		What size is your organisation?		Which manufacturing sector does your organisation belong to?		Is your organisation based in the UK?		UK Eligible		Do you have previous or current experience with Lean Six Sigma?		LSS Experience Eligible		Does your organisation currently use Lean Six Sigma?
		Current LSS User		 How familiar are you with Lean Six Sigma in your organisation?		For how long has Lean Six Sigma been used in your current or previous organisation?		Which of the following Lean Six Sigma tools or practices are used in your organisation?		How would you describe the level of Lean Six Sigma use in your organisation?		Which of the following operational performance areas are most important in your organisation?		 To the best of your knowledge, what approximate improvement associated with Lean Six Sigma has your organisation experienced in product/service quality?		To the best of your knowledge, what approximate improvement associated with Lean Six Sigma has your organisation experienced in productivity?		To the best of your knowledge, what approximate improvement associated with Lean Six Sigma has your organisation experienced in process efficiency?		To the best of your knowledge, what approximate reduction associated with Lean Six Sigma has your organisation experienced in operational costs?		To the best of your knowledge, what approximate reduction associated with Lean Six Sigma has your organisation experienced in defects or errors?		To the best of your knowledge, what approximate improvement associated with Lean Six Sigma has your organisation experienced in delivery performance?		Lean Six Sigma has improved quality in my organisation.		Lean Six Sigma has improved productivity in my organisation.		Lean Six Sigma has improved process consistency in my organisation.		Lean Six Sigma has helped reduce waste in my organisation.		Lean Six Sigma has supported cost reduction in my organisation.		Lean Six Sigma has strengthened customer satisfaction in my organisation.		Lean Six Sigma requires significant training and support.		Lack of management commitment reduces Lean Six Sigma effectiveness.		Lean Six Sigma can be difficult to implement consistently.		Lean Six Sigma benefits are not always visible across all performance areas.		Lean Six Sigma can be time-consuming to maintain.		Lean Six Sigma can become ineffective when it is treated as a box-ticking exercise.		In your view, to what extent do the practical outcomes of Lean Six Sigma in your organisation reflect the benefits claimed in Lean Six Sigma literature?		Overall, how would you rate the practical value of Lean Six Sigma for operational performance in your organisation?		Would you say Lean Six Sigma has had a mostly positive or mostly negative effect on operational performance in your organisation?		For respondents whose organisation does not currently use Lean Six Sigma: which of the following best describes your organisation?		For respondents whose organisation does not currently use Lean Six Sigma: how important are operational improvement methods to your organisation?		 If your organisation does not currently use Lean Six Sigma, which improvement tools, methods, or approaches are used instead?
Please select all that apply.

		1		Yes, I agree to take part		Yes, I understand		Continuous Improvement Manager		4–7 years		Large (250+ employees)		Electronics		Yes		1		Yes		1		Yes		1		Directly involved in Lean Six Sigma projects		More than 6 years		5S;Value Stream Mapping;Root Cause Analysis;Pareto Analysis;Standard work / visual management;Control Charts;		Limited		Process efficiency;Defect reduction;Quality;		1–10% improvement		1–10% improvement		1–10% improvement		1–10% improvement		1–10% improvement		1–10% improvement		Agree		Agree		Neither agree nor disagree		Agree		Agree		Neither agree nor disagree		Strongly agree		Strongly agree		Strongly agree		Agree		Agree		Strongly agree		To a moderate extent		Moderate		Mostly positive		Not applicable		Not applicable		Not applicable;

		2		Yes, I agree to take part		Yes, I understand		Operations Manager		More than 10 years		Small (10–49 employees)		Engineering / industrial equipment		Yes		1		Yes		1		Yes		1		Directly involved in Lean Six Sigma projects		4–6 years		DMAIC;5S;Kaizen;Value Stream Mapping;Root Cause Analysis;Pareto Analysis;		Very extensive		Quality;Productivity;Process efficiency;		11–25% improvement		11–25% improvement		1–10% improvement		11–25% improvement		11–25% improvement		No improvement		Strongly agree		Agree		Strongly agree		Strongly agree		Agree		Agree		Agree		Agree		Agree		Agree		Agree		Agree		To a small extent		Moderate		Mostly positive		Not applicable		Not applicable		Not applicable;

		3		Yes, I agree to take part		Yes, I understand		Lean Six Sigma Practitioner / Facilitator		1–3 years		Small (10–49 employees)		Engineering / industrial equipment		Yes		1		Yes		1		No		0																																																Not applicable		Not applicable		Not applicable		We have considered Lean Six Sigma but not adopted it		Very important		Key Performance Indicator monitoring;Root Cause Analysis;ISO 9001 quality management system;Standard operating procedures / process standardisation;

		4		Yes, I agree to take part		Yes, I understand		Other manufacturing-related role		4–7 years		Large (250+ employees)		Electronics		Yes		1		Yes		1		No		0																																																Not applicable		Not applicable		Not applicable		We have considered Lean Six Sigma but not adopted it		Very important		5S workplace organisation;Total Quality Management;ISO 9001 quality management system;Root Cause Analysis;Key Performance Indicator monitoring;Standard operating procedures / process standardisation;

		5		Yes, I agree to take part		Yes, I understand		Production Manager		4–7 years		Small (10–49 employees)		Other manufacturing sector		Yes		1		Yes		1		Yes		1		Directly involved in Lean Six Sigma projects		More than 6 years		Kaizen;Root Cause Analysis;DMAIC;5S;Value Stream Mapping;Pareto Analysis;Standard work / visual management;Control Charts;		Moderate		Quality;Delivery performance;Customer satisfaction;		26–50% improvement		11–25% improvement		11–25% improvement		26–50% improvement		26–50% improvement		26–50% improvement		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Agree		Strongly agree		Strongly agree		Disagree		Agree		Disagree		Strongly agree		To a great extent		High		Mostly positive		Not applicable		Not applicable		Not applicable;

		6		Yes, I agree to take part		Yes, I understand		Production Planner		8–10 years		Medium (50–249 employees)		Oil and gas		Yes		1		Yes		1		Yes		1		Very familiar		4–6 years		DMAIC;5S;Kaizen;Pareto Analysis;Standard work / visual management;Root Cause Analysis;Control Charts;		Moderate		Productivity;Defect reduction;Cost reduction;		11–25% improvement		1–10% improvement		1–10% improvement		No improvement		1–10% improvement		No improvement		Neither agree nor disagree		Agree		Neither agree nor disagree		Neither agree nor disagree		Agree		Neither agree nor disagree		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Strongly agree		To a small extent		Moderate		Neutral / mixed		Not applicable		Not applicable		Not applicable;

		7		Yes, I agree to take part		Yes, I understand		Other manufacturing-related role		More than 10 years		Medium (50–249 employees)		Aerospace		Yes		1		Yes		1		No		0																																																Not applicable		Not applicable		Not applicable		We use other improvement methods		Very important		5S workplace organisation;Lean manufacturing only;Standard operating procedures / process standardisation;Key Performance Indicator monitoring;Digital manufacturing or automation tools;

		8		Yes, I agree to take part		Yes, I understand		Lean Six Sigma Practitioner / Facilitator		More than 10 years		Medium (50–249 employees)		Other manufacturing sector		Yes		1		Yes		1		Yes		1		Directly involved in Lean Six Sigma projects		More than 6 years		DMAIC;5S;Kaizen;Value Stream Mapping;Root Cause Analysis;Standard work / visual management;		Moderate		Process efficiency;Customer satisfaction;Quality;		11–25% improvement		11–25% improvement		11–25% improvement		1–10% improvement		1–10% improvement		No improvement		Agree		Strongly agree		Strongly agree		Agree		Strongly agree		Agree		Strongly agree		Strongly agree		Agree		Agree		Neither agree nor disagree		Strongly agree		To a moderate extent		High		Mostly positive		Not applicable		Not applicable		Not applicable;

		9		Yes, I agree to take part		Yes, I understand		Continuous Improvement Manager		4–7 years		Large (250+ employees)		Food and beverage		Yes		1		Yes		1		Yes		1		Directly involved in Lean Six Sigma projects		More than 6 years		DMAIC;5S;Kaizen;Value Stream Mapping;Root Cause Analysis;Control Charts;SIPOC (Suppliers, Inputs, Process, Outputs, Customers);Pareto Analysis;Standard work / visual management;		Extensive		Productivity;Cost reduction;Customer satisfaction;		1–10% improvement		1–10% improvement		1–10% improvement		1–10% improvement		1–10% improvement		1–10% improvement		Agree		Agree		Agree		Agree		Agree		Agree		Agree		Agree		Agree		Agree		Agree		Agree		To a very great extent		Very high		Strongly positive		Not applicable		Not applicable		Not applicable;

		10		Yes, I agree to take part		Yes, I understand		Continuous Improvement Manager		More than 10 years		Large (250+ employees)		Food and beverage		Yes		1		No		0				0

		11		Yes, I agree to take part		Yes, I understand		Other manufacturing-related role		More than 10 years		Large (250+ employees)		Aerospace		Yes		1		Yes		1		Yes		1		Very familiar		4–6 years		5S;Value Stream Mapping;Root Cause Analysis;Kaizen;Standard work / visual management;		Moderate		Process efficiency;Cost reduction;Delivery performance;		11–25% improvement		11–25% improvement		26–50% improvement		11–25% improvement		11–25% improvement		11–25% improvement		Neither agree nor disagree		Strongly agree		Agree		Agree		Agree		Agree		Disagree		Agree		Disagree		Agree		Disagree		Disagree		To a moderate extent		Moderate		Mostly positive		Not applicable		Not applicable		Not applicable;

		12		Yes, I agree to take part		Yes, I understand		Other manufacturing-related role		More than 10 years		Medium (50–249 employees)		Other manufacturing sector		Yes		1		Yes		1		Yes		1		Very familiar		More than 6 years		DMAIC;5S;Kaizen;Value Stream Mapping;Root Cause Analysis;Pareto Analysis;		Very extensive		Quality;Defect reduction;Customer satisfaction;		1–10% improvement		11–25% improvement		1–10% improvement		1–10% improvement		1–10% improvement		1–10% improvement		Agree		Agree		Agree		Agree		Agree		Neither agree nor disagree		Strongly agree		Strongly agree		Neither agree nor disagree		Agree		Neither agree nor disagree		Neither agree nor disagree		To a small extent		Moderate		Strongly positive		Not applicable		Not applicable		Not applicable;

		13		Yes, I agree to take part		Yes, I understand		General Manager		4–7 years		Medium (50–249 employees)		Food and beverage		Yes		1		Yes		1		Yes		1		Directly involved in Lean Six Sigma projects		More than 6 years		DMAIC;5S;Kaizen;Value Stream Mapping;Pareto Analysis;Standard work / visual management;Root Cause Analysis;Control Charts;		Very extensive		Quality;Productivity;Defect reduction;		No improvement		1–10% improvement		1–10% improvement		11–25% improvement		1–10% improvement		No improvement		Agree		Neither agree nor disagree		Strongly agree		Agree		Agree		Neither agree nor disagree		Strongly agree		Agree		Agree		Strongly agree		Agree		Strongly agree		To a small extent		Moderate		Neutral / mixed		Not applicable		Not applicable		Not applicable;

		14		Yes, I agree to take part		Yes, I understand		Continuous Improvement Manager		More than 10 years		Large (250+ employees)		Other manufacturing sector		Yes		1		Yes		1		Yes		1		Directly involved in Lean Six Sigma projects		More than 6 years		DMAIC;5S;Kaizen;Value Stream Mapping;Root Cause Analysis;Control Charts;SIPOC (Suppliers, Inputs, Process, Outputs, Customers);Pareto Analysis;Standard work / visual management;		Extensive		Quality;Customer satisfaction;Delivery performance;		11–25% improvement		More than 50% improvement		More than 50% improvement		11–25% improvement		11–25% improvement		More than 50% improvement		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Agree		Agree		Agree		Agree		Agree		Agree		To a great extent		High		Strongly positive		Not applicable		Not applicable		Not applicable;

		15		Yes, I agree to take part		Yes, I understand		Production Manager		More than 10 years		Medium (50–249 employees)		Other manufacturing sector		Yes		1		Yes		1		No		0																																																Not applicable		Not applicable		Not applicable		We have considered Lean Six Sigma but not adopted it		Very important		ISO 9001 quality management system;Root Cause Analysis;Key Performance Indicator monitoring;Digital manufacturing or automation tools;Total Quality Management;

		16		Yes, I agree to take part		Yes, I understand		Production Manager		More than 10 years		Large (250+ employees)		Engineering / industrial equipment		Yes		1		Yes		1		No		0																																																Not applicable		Not applicable		Not applicable		We have considered Lean Six Sigma but not adopted it		Very important		Lean manufacturing only;5S workplace organisation;Kaizen / continuous improvement;ISO 9001 quality management system;Root Cause Analysis;Key Performance Indicator monitoring;Standard operating procedures / process standardisation;

		17		Yes, I agree to take part		Yes, I understand		Continuous Improvement Manager		More than 10 years		Small (10–49 employees)		Other manufacturing sector		Yes		1		Yes		1		No		0																																																Not applicable		Not applicable		Not applicable		We use other improvement methods		Very important		No formal improvement method is currently used;

		18		Yes, I agree to take part		Yes, I understand		Operations Manager		1–3 years		Medium (50–249 employees)		Automotive		Yes		1		Yes		1		Yes		1		Directly involved in Lean Six Sigma projects		More than 6 years		DMAIC;5S;Kaizen;Value Stream Mapping;Root Cause Analysis;Pareto Analysis;Standard work / visual management;		Very extensive		Quality;Productivity;Delivery performance;		11–25% improvement		11–25% improvement		26–50% improvement		1–10% improvement		1–10% improvement		11–25% improvement		Strongly agree		Strongly agree		Agree		Agree		Agree		Neither agree nor disagree		Agree		Strongly agree		Neither agree nor disagree		Agree		Neither agree nor disagree		Strongly agree		To a moderate extent		Moderate		Mostly positive		Not applicable		Not applicable		Not applicable;

		19		Yes, I agree to take part		Yes, I understand		Continuous Improvement Manager		More than 10 years		Large (250+ employees)		Electronics		Yes		1		Yes		1		Yes		1		Directly involved in Lean Six Sigma projects		4–6 years		DMAIC;Value Stream Mapping;Root Cause Analysis;SIPOC (Suppliers, Inputs, Process, Outputs, Customers);Pareto Analysis;Standard work / visual management;		Limited		Quality;Delivery performance;Customer satisfaction;		1–10% improvement		1–10% improvement		1–10% improvement		1–10% improvement		Not applicable		1–10% improvement		Agree		Agree		Agree		Agree		Agree		Agree		Agree		Strongly agree		Neither agree nor disagree		Agree		Disagree		Agree		To a moderate extent		Moderate		Mostly positive		Not applicable		Not applicable		Not applicable;

		20		Yes, I agree to take part		Yes, I understand		Lean Six Sigma Practitioner / Facilitator		More than 10 years		Large (250+ employees)		Other manufacturing sector		Yes		1		Yes		1		Yes		1		Very familiar		More than 6 years		DMAIC;5S;Kaizen;Value Stream Mapping;Root Cause Analysis;SIPOC (Suppliers, Inputs, Process, Outputs, Customers);Control Charts;Pareto Analysis;Standard work / visual management;		Very extensive		Quality;Customer satisfaction;Process efficiency;		26–50% improvement		26–50% improvement		26–50% improvement		11–25% improvement		11–25% improvement		11–25% improvement		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Agree		Strongly agree		Agree		Agree		Disagree		Strongly agree		To a very great extent		Very high		Strongly positive		Not applicable		Not applicable		Not applicable;

		21		Yes, I agree to take part		Yes, I understand		Operations Manager		More than 10 years		Large (250+ employees)		Automotive		Yes		1		Yes		1		Yes		1		Very familiar		More than 6 years		DMAIC;5S;Kaizen;SIPOC (Suppliers, Inputs, Process, Outputs, Customers);		Extensive		Productivity;Customer satisfaction;Process efficiency;		26–50% improvement		26–50% improvement		26–50% improvement		More than 50% improvement		26–50% improvement		26–50% improvement		Agree		Agree		Agree		Strongly agree		Strongly agree		Agree		Agree		Neither agree nor disagree		Disagree		Disagree		Agree		Agree		To a moderate extent		High		Mostly positive		Not applicable		Not applicable		Not applicable;

		22		Yes, I agree to take part		Yes, I understand		Other manufacturing-related role		1–3 years		Medium (50–249 employees)		Electronics		Yes		1		Yes		1		Yes		1		Very familiar		4–6 years		DMAIC;Value Stream Mapping;Kaizen;Root Cause Analysis;Pareto Analysis;Control Charts;		Moderate		Process efficiency;Cost reduction;Quality;		11–25% improvement		1–10% improvement		1–10% improvement		11–25% improvement		26–50% improvement		Not applicable		Agree		Agree		Strongly agree		Strongly agree		Agree		Neither agree nor disagree		Strongly agree		Strongly agree		Disagree		Agree		Strongly disagree		Strongly agree		To a moderate extent		Very high		Mostly positive		Not applicable		Not applicable		Not applicable;

		23		Yes, I agree to take part		Yes, I understand		Continuous Improvement Manager		More than 10 years		Large (250+ employees)		Electronics		Yes		1		Yes		1		No		0																																																Not applicable		Not applicable		Not applicable		We have considered Lean Six Sigma but not adopted it		Extremely important		No formal improvement method is currently used;

		24		Yes, I agree to take part		Yes, I understand		Continuous Improvement Manager		More than 10 years		Large (250+ employees)		Pharmaceuticals		Yes		1		Yes		1		Yes		1		Directly involved in Lean Six Sigma projects		4–6 years		DMAIC;5S;Kaizen;Root Cause Analysis;		Moderate		Quality;Productivity;Delivery performance;		26–50% improvement		26–50% improvement		More than 50% improvement		26–50% improvement		26–50% improvement		26–50% improvement		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Strongly agree		To a very great extent		Very high		Strongly positive		Not applicable		Not applicable		Not applicable;

		25		Yes, I agree to take part		Yes, I understand		Continuous Improvement Manager		More than 10 years		Large (250+ employees)		Other manufacturing sector		Yes		1		Yes		1		No		0																																																Not applicable		Not applicable		Not applicable		We use other improvement methods		Very important		Kaizen / continuous improvement;5S workplace organisation;Root Cause Analysis;Value Stream Mapping;Key Performance Indicator monitoring;Standard operating procedures / process standardisation;Digital manufacturing or automation tools;

		26		Yes, I agree to take part		Yes, I understand		Lean Six Sigma Practitioner / Facilitator		More than 10 years		Large (250+ employees)		Engineering / industrial equipment		Yes		1		Yes		1		Yes		1		Directly involved in Lean Six Sigma projects		More than 6 years		DMAIC;5S;Value Stream Mapping;Root Cause Analysis;Control Charts;SIPOC (Suppliers, Inputs, Process, Outputs, Customers);Pareto Analysis;Standard work / visual management;		Very extensive		Customer satisfaction;Quality;Process efficiency;		More than 50% improvement		26–50% improvement		26–50% improvement		26–50% improvement		26–50% improvement		26–50% improvement		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Agree		Disagree		Disagree		Disagree		Strongly agree		To a very great extent		Very high		Strongly positive		Not applicable		Not applicable		Not applicable;

		27		Yes, I agree to take part		Yes, I understand		Continuous Improvement Manager		More than 10 years		Large (250+ employees)		Other manufacturing sector		Yes		1		Yes		1		Yes		1		Directly involved in Lean Six Sigma projects		More than 6 years		5S;Kaizen;Value Stream Mapping;Control Charts;Root Cause Analysis;SIPOC (Suppliers, Inputs, Process, Outputs, Customers);Pareto Analysis;Standard work / visual management;		Moderate		Quality;Delivery performance;Process efficiency;		11–25% improvement		More than 50% improvement		More than 50% improvement		1–10% improvement		26–50% improvement		26–50% improvement		Agree		Agree		Agree		Agree		Agree		Agree		Agree		Strongly agree		Strongly agree		Agree		Disagree		Strongly agree		To a small extent		Moderate		Mostly positive		Not applicable		Not applicable		Not applicable;

		28		Yes, I agree to take part		Yes, I understand		Production Manager		4–7 years		Medium (50–249 employees)		Engineering / industrial equipment		Yes		1		Yes		1		Yes		1		Very familiar		1–3 years		DMAIC;Kaizen;Root Cause Analysis;Control Charts;Pareto Analysis;SIPOC (Suppliers, Inputs, Process, Outputs, Customers);Value Stream Mapping;5S;		Extensive		Quality;Productivity;Delivery performance;		11–25% improvement		26–50% improvement		26–50% improvement		11–25% improvement		11–25% improvement		1–10% improvement		Strongly agree		Strongly agree		Strongly agree		Neither agree nor disagree		Agree		Agree		Strongly agree		Strongly agree		Strongly agree		Agree		Neither agree nor disagree		Strongly agree		To a great extent		Very high		Mostly positive		Not applicable		Not applicable		Not applicable;

		29		Yes, I agree to take part		Yes, I understand		Continuous Improvement Manager		More than 10 years		Large (250+ employees)		Food and beverage		Yes		1		Yes		1		Yes		1		Directly involved in Lean Six Sigma projects		1–3 years		DMAIC;5S;Root Cause Analysis;Pareto Analysis;		Moderate		Quality;Cost reduction;Delivery performance;		11–25% improvement		11–25% improvement		11–25% improvement		11–25% improvement		11–25% improvement		11–25% improvement		Agree		Agree		Agree		Neither agree nor disagree		Agree		Neither agree nor disagree		Strongly agree		Strongly agree		Agree		Agree		Agree		Strongly agree		To a small extent		Moderate		Mostly positive		Not applicable		Not applicable		Not applicable;

		30		Yes, I agree to take part		Yes, I understand		Other manufacturing-related role		More than 10 years		Large (250+ employees)		Electronics		Yes		1		Yes		1		Yes		1		Directly involved in Lean Six Sigma projects		More than 6 years		DMAIC;5S;Root Cause Analysis;Pareto Analysis;Standard work / visual management;Control Charts;		Moderate		Quality;Productivity;Customer satisfaction;		11–25% improvement		11–25% improvement		11–25% improvement		No improvement		11–25% improvement		1–10% improvement		Agree		Neither agree nor disagree		Agree		Neither agree nor disagree		Disagree		Agree		Agree		Agree		Agree		Agree		Agree		Strongly agree		To a moderate extent		Moderate		Mostly positive		Not applicable		Not applicable		Not applicable;

		31		Yes, I agree to take part		Yes, I understand		Continuous Improvement Manager		More than 10 years		Medium (50–249 employees)		Other manufacturing sector		Yes		1		Yes		1		No		0																																																Not applicable		Not applicable		Not applicable		We use other improvement methods		Moderately important		ISO 9001 quality management system;Standard operating procedures / process standardisation;No formal improvement method is currently used;

		32		Yes, I agree to take part		Yes, I understand		General Manager		More than 10 years		Large (250+ employees)		Automotive		Yes		1		Yes		1		Yes		1		Very familiar		More than 6 years		DMAIC;5S;Kaizen;Value Stream Mapping;Root Cause Analysis;Control Charts;SIPOC (Suppliers, Inputs, Process, Outputs, Customers);Pareto Analysis;Standard work / visual management;		Very extensive		Delivery performance;Quality;Process efficiency;		More than 50% improvement		More than 50% improvement		26–50% improvement		More than 50% improvement		26–50% improvement		26–50% improvement		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Agree		Neither agree nor disagree		Neither agree nor disagree		Neither agree nor disagree		Disagree		Agree		To a great extent		High		Strongly positive		Not applicable		Not applicable		Not applicable;

		33		Yes, I agree to take part		Yes, I understand		Other manufacturing-related role		More than 10 years		Large (250+ employees)		Aerospace		No		0				0				0

		34		Yes, I agree to take part		Yes, I understand		General Manager		Less than 1 year		Small (10–49 employees)		Oil and gas		Yes		1		No		0				0

		35		Yes, I agree to take part		Yes, I understand		Lean Six Sigma Practitioner / Facilitator		4–7 years		Large (250+ employees)		Aerospace		Yes		1		Yes		1		No		0																																																Not applicable		Not applicable		Not applicable		We use other improvement methods		Extremely important		5S workplace organisation;Total Quality Management;ISO 9001 quality management system;Root Cause Analysis;Value Stream Mapping;Key Performance Indicator monitoring;Standard operating procedures / process standardisation;Digital manufacturing or automation tools;Kaizen / continuous improvement;

		36		Yes, I agree to take part		Yes, I understand		Other manufacturing-related role		More than 10 years		Medium (50–249 employees)		Prefer not to say		Yes		1		No		0				0

		37		Yes, I agree to take part		Yes, I understand		General Manager		More than 10 years		Medium (50–249 employees)		Pharmaceuticals		Yes		1		Yes		1		Yes		1		Directly involved in Lean Six Sigma projects		More than 6 years		DMAIC;5S;Kaizen;Value Stream Mapping;Root Cause Analysis;Pareto Analysis;Standard work / visual management;		Very extensive		Productivity;Quality;Defect reduction;		11–25% improvement		11–25% improvement		26–50% improvement		1–10% improvement		1–10% improvement		11–25% improvement		Strongly agree		Strongly agree		Strongly agree		Agree		Strongly agree		Neither agree nor disagree		Neither agree nor disagree		Agree		Disagree		Neither agree nor disagree		Disagree		Strongly agree		To a very great extent		High		Mostly positive		Not applicable		Not applicable		Not applicable;

		38		Yes, I agree to take part		Yes, I understand		Operations Manager		4–7 years		Large (250+ employees)		Aerospace		Yes		1		Yes		1		Yes		1		Very familiar		More than 6 years		5S;DMAIC;Control Charts;Root Cause Analysis;Kaizen;		Very extensive		Productivity;Process efficiency;Cost reduction;		1–10% improvement		1–10% improvement		11–25% improvement		11–25% improvement		1–10% improvement		No improvement		Strongly agree		Agree		Strongly agree		Agree		Agree		Neither agree nor disagree		Agree		Agree		Neither agree nor disagree		Agree		Agree		Strongly agree		To a great extent		High		Mostly positive		Not applicable		Not applicable		Not applicable;

		39		Yes, I agree to take part		Yes, I understand		Production Planner		More than 10 years		Large (250+ employees)		Engineering / industrial equipment		Yes		1		Yes		1		No		0																																																Not applicable		Not applicable		Not applicable		We use other improvement methods		Extremely important		5S workplace organisation;ISO 9001 quality management system;Root Cause Analysis;Value Stream Mapping;Key Performance Indicator monitoring;Standard operating procedures / process standardisation;

		40		Yes, I agree to take part		Yes, I understand		Production Planner		More than 10 years		Medium (50–249 employees)		Electronics		Yes		1		Yes		1		Yes		1		Directly involved in Lean Six Sigma projects		More than 6 years		DMAIC;5S;Kaizen;Pareto Analysis;Standard work / visual management;		Very extensive		Process efficiency;Defect reduction;Delivery performance;		1–10% improvement		1–10% improvement		1–10% improvement		1–10% improvement		11–25% improvement		11–25% improvement		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Neither agree nor disagree		Agree		Disagree		Neither agree nor disagree		Disagree		Strongly agree		To a very great extent		High		Mostly positive		Not applicable		Not applicable		Not applicable;

		41		Yes, I agree to take part		Yes, I understand		Operations Manager		4–7 years		Small (10–49 employees)		Engineering / industrial equipment		Yes		1		Yes		1		Yes		1		Very familiar		More than 6 years		DMAIC;5S;Kaizen;Pareto Analysis;		Extensive		Quality;Process efficiency;Defect reduction;		1–10% improvement		1–10% improvement		1–10% improvement		1–10% improvement		1–10% improvement		1–10% improvement		Agree		Agree		Neither agree nor disagree		Agree		Agree		Neither agree nor disagree		Neither agree nor disagree		Strongly agree		Neither agree nor disagree		Neither agree nor disagree		Strongly disagree		Agree		To a moderate extent		Moderate		Neutral / mixed		Not applicable		Not applicable		Not applicable;

		42		Yes, I agree to take part		Yes, I understand		General Manager		More than 10 years		Medium (50–249 employees)		Oil and gas		Yes		1		Yes		1		Yes		1		Moderately familiar		More than 6 years		Kaizen;DMAIC;5S;Value Stream Mapping;Root Cause Analysis;Control Charts;		Very extensive		Productivity;Process efficiency;Cost reduction;		11–25% improvement		11–25% improvement		1–10% improvement		1–10% improvement		26–50% improvement		1–10% improvement		Strongly agree		Strongly agree		Agree		Agree		Strongly agree		Strongly agree		Neither agree nor disagree		Neither agree nor disagree		Strongly disagree		Neither agree nor disagree		Strongly disagree		Agree		To a great extent		High		Mostly positive		Not applicable		Not applicable		Not applicable;

		43		Yes, I agree to take part		Yes, I understand		Continuous Improvement Manager		1–3 years		Small (10–49 employees)		Other manufacturing sector		Yes		1		Yes		1		Yes		1		Very familiar		More than 6 years		DMAIC;5S;Kaizen;		Extensive		Quality;Productivity;Defect reduction;		11–25% improvement		26–50% improvement		11–25% improvement		1–10% improvement		11–25% improvement		1–10% improvement		Strongly agree		Agree		Agree		Agree		Agree		Agree		Neither agree nor disagree		Disagree		Neither agree nor disagree		Neither agree nor disagree		Neither agree nor disagree		Neither agree nor disagree		To a moderate extent		High		Mostly positive		Not applicable		Not applicable		Not applicable;

		44		Yes, I agree to take part		Yes, I understand		Production Manager		8–10 years		Large (250+ employees)		Automotive		Yes		1		Yes		1		Yes		1		Very familiar		More than 6 years		DMAIC;5S;Kaizen;Value Stream Mapping;Pareto Analysis;		Very extensive		Quality;Process efficiency;Cost reduction;		1–10% improvement		11–25% improvement		11–25% improvement		1–10% improvement		1–10% improvement		1–10% improvement		Agree		Strongly agree		Strongly agree		Agree		Strongly agree		Agree		Neither agree nor disagree		Agree		Strongly disagree		Agree		Disagree		Agree		To a great extent		High		Mostly positive		Not applicable		Not applicable		Not applicable;

		45		Yes, I agree to take part		Yes, I understand		General Manager		4–7 years		Large (250+ employees)		Automotive		Yes		1		Yes		1		Yes		1		Very familiar		More than 6 years		DMAIC;5S;Kaizen;Value Stream Mapping;Root Cause Analysis;Control Charts;Pareto Analysis;Standard work / visual management;		Very extensive		Quality;Productivity;Process efficiency;		11–25% improvement		11–25% improvement		11–25% improvement		11–25% improvement		11–25% improvement		11–25% improvement		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Strongly agree		Neither agree nor disagree		Strongly disagree		Strongly disagree		Strongly disagree		Strongly disagree		Neither agree nor disagree		To a very great extent		Very high		Strongly positive		Not applicable		Not applicable		Not applicable;





Negative outcome

				Implementation challenge		Agree + Strongly Agree

				Risk of superficial or box-ticking implementation		86.67%		26

				Importance of management commitment		83.33%		25

				Training requirements		73.33%		22

				Benefits may be uneven		70.00%		21

				Difficulty of implementation		43.33%		13

				Implementation may be time-consuming		36.67%		11



Agree + Strongly Agree	

Risk of superficial or box-ticking implementation	Importance of management commitment	Training requirements	Benefits may be uneven	Difficulty of implementation	Implementation may be time-consuming	0.8666666666666667	0.83333333333333337	0.73333333333333328	0.7	0.43333333333333335	0.36666666666666664	







Non users

				Method		%

				Key performance indicators		72.7%		8

				Standard operating procedures		72.7%		8

				ISO 9001		63.6%		7

				Root-cause analysis		63.6%		7

				5S		54.5%		6

				Digital improvement tools		36.4%		4

				Kaizen		27.3%		3

				Total Quality Management		27.3%		3

				Value-stream mapping		27.3%		3

				No formal improvement framework		27.3%		3

				Lean only		18.2%		2



%	Key performance indicators	Standard operating procedures	ISO 9001	Root-cause analysis	5S	Digital improvement tools	Kaizen	Total Quality Management	Value-stream mapping	No formal improvement framework	Lean only	0.72727272727272729	0.72727272727272729	0.63636363636363635	0.63636363636363635	0.54545454545454541	0.36363636363636365	0.27272727272727271	0.27272727272727271	0.27272727272727271	0.27272727272727271	0.18181818181818182	







Positive outcome

				Positive outcome		Agree + Strongly Agree

				Improved operational cost performance		96.67%		29

				Improved quality		93.33%		28

				Improved productivity		93.33%		28

				Improved process consistency		90.00%		27

				Reduced waste		86.67%		26

				Improved customer satisfaction		66.67%		20



Agree + Strongly Agree	

Improved operational cost performance	Improved quality	Improved productivity	Improved process consistency	Reduced waste	Improved customer satisfaction	0.96666666666666667	0.93333333333333335	0.93333333333333335	0.9	0.8666666666666667	0.66666666666666663	







SPSS Data

		ID		Consent_Participation		Consent_Data_Use		Role		Manufacturing_Experience		Organisation_Size		Manufacturing_Sector		UK_Eligible		LSS_Experience_Eligible		Current_LSS_User		LSS_Familiarity		LSS_Duration		LSS_Tools		TOOL_DMAIC		TOOL_5S		TOOL_Kaizen		TOOL_VSM		TOOL_RootCause		TOOL_Pareto		TOOL_StandardWork		TOOL_ControlCharts		TOOL_SIPOC		LSS_Implementation		Operational_Priorities		PRIORITY_Quality		PRIORITY_Productivity		PRIORITY_ProcessEfficiency		PRIORITY_CostReduction		PRIORITY_DefectReduction		PRIORITY_Delivery		PRIORITY_CustomerSatisfaction		Quality_Improvement		Productivity_Improvement		Process_Efficiency		Cost_Reduction		Defect_Reduction		Delivery_Improvement		POS1_Quality		POS2_Productivity		POS3_ProcessConsistency		POS4_WasteReduction		POS5_CostReduction		POS6_CustomerSatisfaction		NEG1_TrainingSupport		NEG2_ManagementCommitment		NEG3_ImplementationDifficulty		NEG4_UnevenBenefits		NEG5_TimeConsuming		NEG6_BoxTicking		Literature_Alignment		LSS_Practical_Value		LSS_Overall_Effect		NonUser_Status		Improvement_Importance		Alternative_Methods		ALT_LeanOnly		ALT_SixSigmaOnly		ALT_Kaizen		ALT_5S		ALT_TQM		ALT_ISO9001		ALT_RootCause		ALT_VSM		ALT_KPI		ALT_SOP		ALT_Digital		ALT_NoFormalMethod

		1		Yes, I agree to take part		Yes, I understand		4		3		3		3		1		1		1		3		4		5S;Value Stream Mapping;Root Cause Analysis;Pareto Analysis;Standard work / visual management;Control Charts;		0		1		0		1		1		1		1		1		0		1		Process efficiency;Defect reduction;Quality;		1		0		1		0		1		0		0		1		1		1		1		1		1		4		4		3		4		4		3		5		5		5		4		4		5		2		3		4		99		99		99

		2		Yes, I agree to take part		Yes, I understand		3		5		1		4		1		1		1		3		3		DMAIC;5S;Kaizen;Value Stream Mapping;Root Cause Analysis;Pareto Analysis;		1		1		1		1		1		1		0		0		0		4		Quality;Productivity;Process efficiency;		1		1		1		0		0		0		0		2		2		1		2		2		0		5		4		5		5		4		4		4		4		4		4		4		4		1		3		4		99		99		99

		3		Yes, I agree to take part		Yes, I understand		5		2		1		4		1		1		0																																																																																99		99		99		1		4		Key Performance Indicator monitoring;Root Cause Analysis;ISO 9001 quality management system;Standard operating procedures / process standardisation;		0		0		0		0		0		1		1		0		1		1		0		0

		4		Yes, I agree to take part		Yes, I understand		7		3		3		3		1		1		0																																																																																99		99		99		1		4		5S workplace organisation;Total Quality Management;ISO 9001 quality management system;Root Cause Analysis;Key Performance Indicator monitoring;Standard operating procedures / process standardisation;		0		0		0		1		1		1		1		0		1		1		0		0

		5		Yes, I agree to take part		Yes, I understand		2		3		1		8		1		1		1		3		4		Kaizen;Root Cause Analysis;DMAIC;5S;Value Stream Mapping;Pareto Analysis;Standard work / visual management;Control Charts;		1		1		1		1		1		1		1		1		0		2		Quality;Delivery performance;Customer satisfaction;		1		0		0		0		0		1		1		3		2		2		3		3		3		5		5		5		5		5		4		5		5		2		4		2		5		3		4		4		99		99		99

		6		Yes, I agree to take part		Yes, I understand		1		4		2		6		1		1		1		2		3		DMAIC;5S;Kaizen;Pareto Analysis;Standard work / visual management;Root Cause Analysis;Control Charts;		1		1		1		0		1		1		1		1		0		2		Productivity;Defect reduction;Cost reduction;		0		1		0		1		1		0		0		2		1		1		0		1		0		3		4		3		3		4		3		5		5		5		5		5		5		1		3		3		99		99		99

		7		Yes, I agree to take part		Yes, I understand		7		5		2		1		1		1		0																																																																																99		99		99		2		4		5S workplace organisation;Lean manufacturing only;Standard operating procedures / process standardisation;Key Performance Indicator monitoring;Digital manufacturing or automation tools;		1		0		0		1		0		0		0		0		1		1		1		0

		8		Yes, I agree to take part		Yes, I understand		5		5		2		8		1		1		1		3		4		DMAIC;5S;Kaizen;Value Stream Mapping;Root Cause Analysis;Standard work / visual management;		1		1		1		1		1		0		1		0		0		2		Process efficiency;Customer satisfaction;Quality;		1		0		1		0		0		0		1		2		2		2		1		1		0		4		5		5		4		5		4		5		5		4		4		3		5		2		4		4		99		99		99

		9		Yes, I agree to take part		Yes, I understand		4		3		3		5		1		1		1		3		4		DMAIC;5S;Kaizen;Value Stream Mapping;Root Cause Analysis;Control Charts;SIPOC (Suppliers, Inputs, Process, Outputs, Customers);Pareto Analysis;Standard work / visual management;		1		1		1		1		1		1		1		1		1		3		Productivity;Cost reduction;Customer satisfaction;		0		1		0		1		0		0		1		1		1		1		1		1		1		4		4		4		4		4		4		4		4		4		4		4		4		4		5		5		99		99		99

		10		Yes, I agree to take part		Yes, I understand		4		5		3		5		1		0		0																																										

		11		Yes, I agree to take part		Yes, I understand		7		5		3		1		1		1		1		2		3		5S;Value Stream Mapping;Root Cause Analysis;Kaizen;Standard work / visual management;		0		1		1		1		1		0		1		0		0		2		Process efficiency;Cost reduction;Delivery performance;		0		0		1		1		0		1		0		2		2		3		2		2		2		3		5		4		4		4		4		2		4		2		4		2		2		2		3		4		99		99		99

		12		Yes, I agree to take part		Yes, I understand		7		5		2		8		1		1		1		2		4		DMAIC;5S;Kaizen;Value Stream Mapping;Root Cause Analysis;Pareto Analysis;		1		1		1		1		1		1		0		0		0		4		Quality;Defect reduction;Customer satisfaction;		1		0		0		0		1		0		1		1		2		1		1		1		1		4		4		4		4		4		3		5		5		3		4		3		3		1		3		5		99		99		99

		13		Yes, I agree to take part		Yes, I understand		6		3		2		5		1		1		1		3		4		DMAIC;5S;Kaizen;Value Stream Mapping;Pareto Analysis;Standard work / visual management;Root Cause Analysis;Control Charts;		1		1		1		1		1		1		1		1		0		4		Quality;Productivity;Defect reduction;		1		1		0		0		1		0		0		0		1		1		2		1		0		4		3		5		4		4		3		5		4		4		5		4		5		1		3		3		99		99		99

		14		Yes, I agree to take part		Yes, I understand		4		5		3		8		1		1		1		3		4		DMAIC;5S;Kaizen;Value Stream Mapping;Root Cause Analysis;Control Charts;SIPOC (Suppliers, Inputs, Process, Outputs, Customers);Pareto Analysis;Standard work / visual management;		1		1		1		1		1		1		1		1		1		3		Quality;Customer satisfaction;Delivery performance;		1		0		0		0		0		1		1		2		4		4		2		2		4		5		5		5		5		5		5		4		4		4		4		4		4		3		4		5		99		99		99

		15		Yes, I agree to take part		Yes, I understand		2		5		2		8		1		1		0																																																																																99		99		99		1		4		ISO 9001 quality management system;Root Cause Analysis;Key Performance Indicator monitoring;Digital manufacturing or automation tools;Total Quality Management;		0		0		0		0		1		1		1		0		1		0		1		0

		16		Yes, I agree to take part		Yes, I understand		2		5		3		4		1		1		0																																																																																99		99		99		1		4		Lean manufacturing only;5S workplace organisation;Kaizen / continuous improvement;ISO 9001 quality management system;Root Cause Analysis;Key Performance Indicator monitoring;Standard operating procedures / process standardisation;		1		0		1		1		0		1		1		0		1		1		0		0

		17		Yes, I agree to take part		Yes, I understand		4		5		1		8		1		1		0																																																																																99		99		99		2		4		No formal improvement method is currently used;		0		0		0		0		0		0		0		0		0		0		0		1

		18		Yes, I agree to take part		Yes, I understand		3		2		2		2		1		1		1		3		4		DMAIC;5S;Kaizen;Value Stream Mapping;Root Cause Analysis;Pareto Analysis;Standard work / visual management;		1		1		1		1		1		1		1		0		0		4		Quality;Productivity;Delivery performance;		1		1		0		0		0		1		0		2		2		3		1		1		2		5		5		4		4		4		3		4		5		3		4		3		5		2		3		4		99		99		99

		19		Yes, I agree to take part		Yes, I understand		4		5		3		3		1		1		1		3		3		DMAIC;Value Stream Mapping;Root Cause Analysis;SIPOC (Suppliers, Inputs, Process, Outputs, Customers);Pareto Analysis;Standard work / visual management;		1		0		0		1		1		1		1		0		1		1		Quality;Delivery performance;Customer satisfaction;		1		0		0		0		0		1		1		1		1		1		1		0		1		4		4		4		4		4		4		4		5		3		4		2		4		2		3		4		99		99		99

		20		Yes, I agree to take part		Yes, I understand		5		5		3		8		1		1		1		2		4		DMAIC;5S;Kaizen;Value Stream Mapping;Root Cause Analysis;SIPOC (Suppliers, Inputs, Process, Outputs, Customers);Control Charts;Pareto Analysis;Standard work / visual management;		1		1		1		1		1		1		1		1		1		4		Quality;Customer satisfaction;Process efficiency;		1		0		1		0		0		0		1		3		3		3		2		2		2		5		5		5		5		5		5		4		5		4		4		2		5		4		5		5		99		99		99

		21		Yes, I agree to take part		Yes, I understand		3		5		3		2		1		1		1		2		4		DMAIC;5S;Kaizen;SIPOC (Suppliers, Inputs, Process, Outputs, Customers);		1		1		1		0		0		0		0		0		1		3		Productivity;Customer satisfaction;Process efficiency;		0		1		1		0		0		0		1		3		3		3		4		3		3		4		4		4		5		5		4		4		3		2		2		4		4		2		4		4		99		99		99

		22		Yes, I agree to take part		Yes, I understand		7		2		2		3		1		1		1		2		3		DMAIC;Value Stream Mapping;Kaizen;Root Cause Analysis;Pareto Analysis;Control Charts;		1		0		1		1		1		1		0		1		0		2		Process efficiency;Cost reduction;Quality;		1		0		1		1		0		0		0		2		1		1		2		3		99		4		4		5		5		4		3		5		5		2		4		1		5		2		5		4		99		99		99

		23		Yes, I agree to take part		Yes, I understand		4		5		3		3		1		1		0																																																																																99		99		99		1		5		No formal improvement method is currently used;		0		0		0		0		0		0		0		0		0		0		0		1

		24		Yes, I agree to take part		Yes, I understand		4		5		3		7		1		1		1		3		3		DMAIC;5S;Kaizen;Root Cause Analysis;		1		1		1		0		1		0		0		0		0		2		Quality;Productivity;Delivery performance;		1		1		0		0		0		1		0		3		3		4		3		3		3		5		5		5		5		5		5		5		5		5		5		5		5		4		5		5		99		99		99

		25		Yes, I agree to take part		Yes, I understand		4		5		3		8		1		1		0																																																																																99		99		99		2		4		Kaizen / continuous improvement;5S workplace organisation;Root Cause Analysis;Value Stream Mapping;Key Performance Indicator monitoring;Standard operating procedures / process standardisation;Digital manufacturing or automation tools;		0		0		1		1		0		0		1		1		1		1		1		0

		26		Yes, I agree to take part		Yes, I understand		5		5		3		4		1		1		1		3		4		DMAIC;5S;Value Stream Mapping;Root Cause Analysis;Control Charts;SIPOC (Suppliers, Inputs, Process, Outputs, Customers);Pareto Analysis;Standard work / visual management;		1		1		0		1		1		1		1		1		1		4		Customer satisfaction;Quality;Process efficiency;		1		0		1		0		0		0		1		4		3		3		3		3		3		5		5		5		5		5		5		5		4		2		2		2		5		4		5		5		99		99		99

		27		Yes, I agree to take part		Yes, I understand		4		5		3		8		1		1		1		3		4		5S;Kaizen;Value Stream Mapping;Control Charts;Root Cause Analysis;SIPOC (Suppliers, Inputs, Process, Outputs, Customers);Pareto Analysis;Standard work / visual management;		0		1		1		1		1		1		1		1		1		2		Quality;Delivery performance;Process efficiency;		1		0		1		0		0		1		0		2		4		4		1		3		3		4		4		4		4		4		4		4		5		5		4		2		5		1		3		4		99		99		99

		28		Yes, I agree to take part		Yes, I understand		2		3		2		4		1		1		1		2		2		DMAIC;Kaizen;Root Cause Analysis;Control Charts;Pareto Analysis;SIPOC (Suppliers, Inputs, Process, Outputs, Customers);Value Stream Mapping;5S;		1		1		1		1		1		1		0		1		1		3		Quality;Productivity;Delivery performance;		1		1		0		0		0		1		0		2		3		3		2		2		1		5		5		5		3		4		4		5		5		5		4		3		5		3		5		4		99		99		99

		29		Yes, I agree to take part		Yes, I understand		4		5		3		5		1		1		1		3		2		DMAIC;5S;Root Cause Analysis;Pareto Analysis;		1		1		0		0		1		1		0		0		0		2		Quality;Cost reduction;Delivery performance;		1		0		0		1		0		1		0		2		2		2		2		2		2		4		4		4		3		4		3		5		5		4		4		4		5		1		3		4		99		99		99

		30		Yes, I agree to take part		Yes, I understand		7		5		3		3		1		1		1		3		4		DMAIC;5S;Root Cause Analysis;Pareto Analysis;Standard work / visual management;Control Charts;		1		1		0		0		1		1		1		1		0		2		Quality;Productivity;Customer satisfaction;		1		1		0		0		0		0		1		2		2		2		0		2		1		4		3		4		3		2		4		4		4		4		4		4		5		2		3		4		99		99		99

		31		Yes, I agree to take part		Yes, I understand		4		5		2		8		1		1		0																																																																																99		99		99		2		3		ISO 9001 quality management system;Standard operating procedures / process standardisation;No formal improvement method is currently used;		0		0		0		0		0		1		0		0		0		1		0		1

		32		Yes, I agree to take part		Yes, I understand		6		5		3		2		1		1		1		2		4		DMAIC;5S;Kaizen;Value Stream Mapping;Root Cause Analysis;Control Charts;SIPOC (Suppliers, Inputs, Process, Outputs, Customers);Pareto Analysis;Standard work / visual management;		1		1		1		1		1		1		1		1		1		4		Delivery performance;Quality;Process efficiency;		1		0		1		0		0		1		0		4		4		3		4		3		3		5		5		5		5		5		5		4		3		3		3		2		4		3		4		5		99		99		99

		33		Yes, I agree to take part		Yes, I understand		7		5		3		1		0		0		0																																										

		34		Yes, I agree to take part		Yes, I understand		6		1		1		6		1		0		0																																										

		35		Yes, I agree to take part		Yes, I understand		5		3		3		1		1		1		0																																																																																99		99		99		2		5		5S workplace organisation;Total Quality Management;ISO 9001 quality management system;Root Cause Analysis;Value Stream Mapping;Key Performance Indicator monitoring;Standard operating procedures / process standardisation;Digital manufacturing or automation tools;Kaizen / continuous improvement;		0		0		1		1		1		1		1		1		1		1		1		0

		36		Yes, I agree to take part		Yes, I understand		7		5		2		9		1		0		0																																										

		37		Yes, I agree to take part		Yes, I understand		6		5		2		7		1		1		1		3		4		DMAIC;5S;Kaizen;Value Stream Mapping;Root Cause Analysis;Pareto Analysis;Standard work / visual management;		1		1		1		1		1		1		1		0		0		4		Productivity;Quality;Defect reduction;		1		1		0		0		1		0		0		2		2		3		1		1		2		5		5		5		4		5		3		3		4		2		3		2		5		4		4		4		99		99		99

		38		Yes, I agree to take part		Yes, I understand		3		3		3		1		1		1		1		2		4		5S;DMAIC;Control Charts;Root Cause Analysis;Kaizen;		1		1		1		0		1		0		0		1		0		4		Productivity;Process efficiency;Cost reduction;		0		1		1		1		0		0		0		1		1		2		2		1		0		5		4		5		4		4		3		4		4		3		4		4		5		3		4		4		99		99		99

		39		Yes, I agree to take part		Yes, I understand		1		5		3		4		1		1		0																																																																																99		99		99		2		5		5S workplace organisation;ISO 9001 quality management system;Root Cause Analysis;Value Stream Mapping;Key Performance Indicator monitoring;Standard operating procedures / process standardisation;		0		0		0		1		0		1		1		1		1		1		0		0

		40		Yes, I agree to take part		Yes, I understand		1		5		2		3		1		1		1		3		4		DMAIC;5S;Kaizen;Pareto Analysis;Standard work / visual management;		1		1		1		0		0		1		1		0		0		4		Process efficiency;Defect reduction;Delivery performance;		0		0		1		0		1		1		0		1		1		1		1		2		2		5		5		5		5		5		5		3		4		2		3		2		5		4		4		4		99		99		99

		41		Yes, I agree to take part		Yes, I understand		3		3		1		4		1		1		1		2		4		DMAIC;5S;Kaizen;Pareto Analysis;		1		1		1		0		0		1		0		0		0		3		Quality;Process efficiency;Defect reduction;		1		0		1		0		1		0		0		1		1		1		1		1		1		4		4		3		4		4		3		3		5		3		3		1		4		2		3		3		99		99		99

		42		Yes, I agree to take part		Yes, I understand		6		5		2		6		1		1		1		1		4		Kaizen;DMAIC;5S;Value Stream Mapping;Root Cause Analysis;Control Charts;		1		1		1		1		1		0		0		1		0		4		Productivity;Process efficiency;Cost reduction;		0		1		1		1		0		0		0		2		2		1		1		3		1		5		5		4		4		5		5		3		3		1		3		1		4		3		4		4		99		99		99

		43		Yes, I agree to take part		Yes, I understand		4		2		1		8		1		1		1		2		4		DMAIC;5S;Kaizen;		1		1		1		0		0		0		0		0		0		3		Quality;Productivity;Defect reduction;		1		1		0		0		1		0		0		2		3		2		1		2		1		5		4		4		4		4		4		3		2		3		3		3		3		2		4		4		99		99		99

		44		Yes, I agree to take part		Yes, I understand		2		4		3		2		1		1		1		2		4		DMAIC;5S;Kaizen;Value Stream Mapping;Pareto Analysis;		1		1		1		1		0		1		0		0		0		4		Quality;Process efficiency;Cost reduction;		1		0		1		1		0		0		0		1		2		2		1		1		1		4		5		5		4		5		4		3		4		1		4		2		4		3		4		4		99		99		99

		45		Yes, I agree to take part		Yes, I understand		6		3		3		2		1		1		1		2		4		DMAIC;5S;Kaizen;Value Stream Mapping;Root Cause Analysis;Control Charts;Pareto Analysis;Standard work / visual management;		1		1		1		1		1		1		1		1		0		4		Quality;Productivity;Process efficiency;		1		1		1		0		0		0		0		2		2		2		2		2		2		5		5		5		5		5		5		3		1		1		1		1		3		4		5		5		99		99		99





SPSS Import

		ID		Consent_Participation		Consent_Data_Use		Role		Manufacturing_Experience		Organisation_Size		Manufacturing_Sector		UK_Eligible		LSS_Experience_Eligible		Current_LSS_User		LSS_Familiarity		LSS_Duration		TOOL_DMAIC		TOOL_5S		TOOL_Kaizen		TOOL_VSM		TOOL_RootCause		TOOL_Pareto		TOOL_StandardWork		TOOL_ControlCharts		TOOL_SIPOC		LSS_Implementation		PRIORITY_Quality		PRIORITY_Productivity		PRIORITY_ProcessEfficiency		PRIORITY_CostReduction		PRIORITY_DefectReduction		PRIORITY_Delivery		PRIORITY_CustomerSatisfaction		Quality_Improvement		Productivity_Improvement		Process_Efficiency		Cost_Reduction		Defect_Reduction		Delivery_Improvement		POS1_Quality		POS2_Productivity		POS3_ProcessConsistency		POS4_WasteReduction		POS5_CostReduction		POS6_CustomerSatisfaction		NEG1_TrainingSupport		NEG2_ManagementCommitment		NEG3_ImplementationDifficulty		NEG4_UnevenBenefits		NEG5_TimeConsuming		NEG6_BoxTicking		Literature_Alignment		LSS_Practical_Value		LSS_Overall_Effect		NonUser_Status		Improvement_Importance		ALT_LeanOnly		ALT_SixSigmaOnly		ALT_Kaizen		ALT_5S		ALT_TQM		ALT_ISO9001		ALT_RootCause		ALT_VSM		ALT_KPI		ALT_SOP		ALT_Digital		ALT_NoFormalMethod

		1		Yes, I agree to take part		Yes, I understand		4		3		3		3		1		1		1		3		4		0		1		0		1		1		1		1		1		0		1		1		0		1		0		1		0		0		1		1		1		1		1		1		4		4		3		4		4		3		5		5		5		4		4		5		2		3		4		99		99

		2		Yes, I agree to take part		Yes, I understand		3		5		1		4		1		1		1		3		3		1		1		1		1		1		1		0		0		0		4		1		1		1		0		0		0		0		2		2		1		2		2		0		5		4		5		5		4		4		4		4		4		4		4		4		1		3		4		99		99

		3		Yes, I agree to take part		Yes, I understand		5		2		1		4		1		1		0																																																																												99		99		99		1		4		0		0		0		0		0		1		1		0		1		1		0		0

		4		Yes, I agree to take part		Yes, I understand		7		3		3		3		1		1		0																																																																												99		99		99		1		4		0		0		0		1		1		1		1		0		1		1		0		0

		5		Yes, I agree to take part		Yes, I understand		2		3		1		8		1		1		1		3		4		1		1		1		1		1		1		1		1		0		2		1		0		0		0		0		1		1		3		2		2		3		3		3		5		5		5		5		5		4		5		5		2		4		2		5		3		4		4		99		99

		6		Yes, I agree to take part		Yes, I understand		1		4		2		6		1		1		1		2		3		1		1		1		0		1		1		1		1		0		2		0		1		0		1		1		0		0		2		1		1		0		1		0		3		4		3		3		4		3		5		5		5		5		5		5		1		3		3		99		99

		7		Yes, I agree to take part		Yes, I understand		7		5		2		1		1		1		0																																																																												99		99		99		2		4		1		0		0		1		0		0		0		0		1		1		1		0

		8		Yes, I agree to take part		Yes, I understand		5		5		2		8		1		1		1		3		4		1		1		1		1		1		0		1		0		0		2		1		0		1		0		0		0		1		2		2		2		1		1		0		4		5		5		4		5		4		5		5		4		4		3		5		2		4		4		99		99

		9		Yes, I agree to take part		Yes, I understand		4		3		3		5		1		1		1		3		4		1		1		1		1		1		1		1		1		1		3		0		1		0		1		0		0		1		1		1		1		1		1		1		4		4		4		4		4		4		4		4		4		4		4		4		4		5		5		99		99

		10		Yes, I agree to take part		Yes, I understand		4		5		3		5		1		0		0																																						

		11		Yes, I agree to take part		Yes, I understand		7		5		3		1		1		1		1		2		3		0		1		1		1		1		0		1		0		0		2		0		0		1		1		0		1		0		2		2		3		2		2		2		3		5		4		4		4		4		2		4		2		4		2		2		2		3		4		99		99

		12		Yes, I agree to take part		Yes, I understand		7		5		2		8		1		1		1		2		4		1		1		1		1		1		1		0		0		0		4		1		0		0		0		1		0		1		1		2		1		1		1		1		4		4		4		4		4		3		5		5		3		4		3		3		1		3		5		99		99

		13		Yes, I agree to take part		Yes, I understand		6		3		2		5		1		1		1		3		4		1		1		1		1		1		1		1		1		0		4		1		1		0		0		1		0		0		0		1		1		2		1		0		4		3		5		4		4		3		5		4		4		5		4		5		1		3		3		99		99

		14		Yes, I agree to take part		Yes, I understand		4		5		3		8		1		1		1		3		4		1		1		1		1		1		1		1		1		1		3		1		0		0		0		0		1		1		2		4		4		2		2		4		5		5		5		5		5		5		4		4		4		4		4		4		3		4		5		99		99

		15		Yes, I agree to take part		Yes, I understand		2		5		2		8		1		1		0																																																																												99		99		99		1		4		0		0		0		0		1		1		1		0		1		0		1		0

		16		Yes, I agree to take part		Yes, I understand		2		5		3		4		1		1		0																																																																												99		99		99		1		4		1		0		1		1		0		1		1		0		1		1		0		0

		17		Yes, I agree to take part		Yes, I understand		4		5		1		8		1		1		0																																																																												99		99		99		2		4		0		0		0		0		0		0		0		0		0		0		0		1

		18		Yes, I agree to take part		Yes, I understand		3		2		2		2		1		1		1		3		4		1		1		1		1		1		1		1		0		0		4		1		1		0		0		0		1		0		2		2		3		1		1		2		5		5		4		4		4		3		4		5		3		4		3		5		2		3		4		99		99

		19		Yes, I agree to take part		Yes, I understand		4		5		3		3		1		1		1		3		3		1		0		0		1		1		1		1		0		1		1		1		0		0		0		0		1		1		1		1		1		1		0		1		4		4		4		4		4		4		4		5		3		4		2		4		2		3		4		99		99

		20		Yes, I agree to take part		Yes, I understand		5		5		3		8		1		1		1		2		4		1		1		1		1		1		1		1		1		1		4		1		0		1		0		0		0		1		3		3		3		2		2		2		5		5		5		5		5		5		4		5		4		4		2		5		4		5		5		99		99

		21		Yes, I agree to take part		Yes, I understand		3		5		3		2		1		1		1		2		4		1		1		1		0		0		0		0		0		1		3		0		1		1		0		0		0		1		3		3		3		4		3		3		4		4		4		5		5		4		4		3		2		2		4		4		2		4		4		99		99

		22		Yes, I agree to take part		Yes, I understand		7		2		2		3		1		1		1		2		3		1		0		1		1		1		1		0		1		0		2		1		0		1		1		0		0		0		2		1		1		2		3		99		4		4		5		5		4		3		5		5		2		4		1		5		2		5		4		99		99

		23		Yes, I agree to take part		Yes, I understand		4		5		3		3		1		1		0																																																																												99		99		99		1		5		0		0		0		0		0		0		0		0		0		0		0		1

		24		Yes, I agree to take part		Yes, I understand		4		5		3		7		1		1		1		3		3		1		1		1		0		1		0		0		0		0		2		1		1		0		0		0		1		0		3		3		4		3		3		3		5		5		5		5		5		5		5		5		5		5		5		5		4		5		5		99		99

		25		Yes, I agree to take part		Yes, I understand		4		5		3		8		1		1		0																																																																												99		99		99		2		4		0		0		1		1		0		0		1		1		1		1		1		0

		26		Yes, I agree to take part		Yes, I understand		5		5		3		4		1		1		1		3		4		1		1		0		1		1		1		1		1		1		4		1		0		1		0		0		0		1		4		3		3		3		3		3		5		5		5		5		5		5		5		4		2		2		2		5		4		5		5		99		99

		27		Yes, I agree to take part		Yes, I understand		4		5		3		8		1		1		1		3		4		0		1		1		1		1		1		1		1		1		2		1		0		1		0		0		1		0		2		4		4		1		3		3		4		4		4		4		4		4		4		5		5		4		2		5		1		3		4		99		99

		28		Yes, I agree to take part		Yes, I understand		2		3		2		4		1		1		1		2		2		1		1		1		1		1		1		0		1		1		3		1		1		0		0		0		1		0		2		3		3		2		2		1		5		5		5		3		4		4		5		5		5		4		3		5		3		5		4		99		99

		29		Yes, I agree to take part		Yes, I understand		4		5		3		5		1		1		1		3		2		1		1		0		0		1		1		0		0		0		2		1		0		0		1		0		1		0		2		2		2		2		2		2		4		4		4		3		4		3		5		5		4		4		4		5		1		3		4		99		99

		30		Yes, I agree to take part		Yes, I understand		7		5		3		3		1		1		1		3		4		1		1		0		0		1		1		1		1		0		2		1		1		0		0		0		0		1		2		2		2		0		2		1		4		3		4		3		2		4		4		4		4		4		4		5		2		3		4		99		99

		31		Yes, I agree to take part		Yes, I understand		4		5		2		8		1		1		0																																																																												99		99		99		2		3		0		0		0		0		0		1		0		0		0		1		0		1

		32		Yes, I agree to take part		Yes, I understand		6		5		3		2		1		1		1		2		4		1		1		1		1		1		1		1		1		1		4		1		0		1		0		0		1		0		4		4		3		4		3		3		5		5		5		5		5		5		4		3		3		3		2		4		3		4		5		99		99

		33		Yes, I agree to take part		Yes, I understand		7		5		3		1		0		0		0																																						

		34		Yes, I agree to take part		Yes, I understand		6		1		1		6		1		0		0																																						

		35		Yes, I agree to take part		Yes, I understand		5		3		3		1		1		1		0																																																																												99		99		99		2		5		0		0		1		1		1		1		1		1		1		1		1		0

		36		Yes, I agree to take part		Yes, I understand		7		5		2		9		1		0		0																																						

		37		Yes, I agree to take part		Yes, I understand		6		5		2		7		1		1		1		3		4		1		1		1		1		1		1		1		0		0		4		1		1		0		0		1		0		0		2		2		3		1		1		2		5		5		5		4		5		3		3		4		2		3		2		5		4		4		4		99		99

		38		Yes, I agree to take part		Yes, I understand		3		3		3		1		1		1		1		2		4		1		1		1		0		1		0		0		1		0		4		0		1		1		1		0		0		0		1		1		2		2		1		0		5		4		5		4		4		3		4		4		3		4		4		5		3		4		4		99		99

		39		Yes, I agree to take part		Yes, I understand		1		5		3		4		1		1		0																																																																												99		99		99		2		5		0		0		0		1		0		1		1		1		1		1		0		0

		40		Yes, I agree to take part		Yes, I understand		1		5		2		3		1		1		1		3		4		1		1		1		0		0		1		1		0		0		4		0		0		1		0		1		1		0		1		1		1		1		2		2		5		5		5		5		5		5		3		4		2		3		2		5		4		4		4		99		99

		41		Yes, I agree to take part		Yes, I understand		3		3		1		4		1		1		1		2		4		1		1		1		0		0		1		0		0		0		3		1		0		1		0		1		0		0		1		1		1		1		1		1		4		4		3		4		4		3		3		5		3		3		1		4		2		3		3		99		99

		42		Yes, I agree to take part		Yes, I understand		6		5		2		6		1		1		1		1		4		1		1		1		1		1		0		0		1		0		4		0		1		1		1		0		0		0		2		2		1		1		3		1		5		5		4		4		5		5		3		3		1		3		1		4		3		4		4		99		99

		43		Yes, I agree to take part		Yes, I understand		4		2		1		8		1		1		1		2		4		1		1		1		0		0		0		0		0		0		3		1		1		0		0		1		0		0		2		3		2		1		2		1		5		4		4		4		4		4		3		2		3		3		3		3		2		4		4		99		99

		44		Yes, I agree to take part		Yes, I understand		2		4		3		2		1		1		1		2		4		1		1		1		1		0		1		0		0		0		4		1		0		1		1		0		0		0		1		2		2		1		1		1		4		5		5		4		5		4		3		4		1		4		2		4		3		4		4		99		99

		45		Yes, I agree to take part		Yes, I understand		6		3		3		2		1		1		1		2		4		1		1		1		1		1		1		1		1		0		4		1		1		1		0		0		0		0		2		2		2		2		2		2		5		5		5		5		5		5		3		1		1		1		1		3		4		5		5		99		99





Codebook

		1. Identification, consent and demographics

		Variable Name		Question Description		Value Coding		Measurement Level		Analysis Group

		ID		Anonymous respondent identification number		1–45		Nominal		All respondents

		Consent_Participation		Confirmation that the respondent voluntarily agreed to participate		Yes, I agree to take part		Nominal		All respondents; not analysed

		Consent_Data_Use		Confirmation that the respondent understood how their responses would be used		Yes, I understand		Nominal		All respondents; not analysed



		Role		Current manufacturing-related role of the respondent		1 = Production Planner; 2 = Production Manager; 3 = Operations Manager; 4 = Continuous Improvement Manager; 5 = Lean Six Sigma Practitioner / Facilitator; 6 = General Manager; 7 = Other manufacturing-related role		Nominal		All respondents

		Manufacturing_Experience		Number of years the respondent has worked in manufacturing		1 = Less than 1 year; 2 = 1–3 years; 3 = 4–7 years; 4 = 8–10 years; 5 = More than 10 years		Ordinal		All respondents

		Organisation_Size		Size of the respondent’s manufacturing organisation		1 = Small (10–49 employees); 2 = Medium (50–249 employees); 3 = Large (250+ employees)		Ordinal		All respondents

		Manufacturing_Sector		Manufacturing sector in which the respondent works		1 = Aerospace; 2 = Automotive; 3 = Electronics; 4 = Engineering / industrial equipment; 5 = Food and beverage; 6 = Oil and gas; 7 = Pharmaceuticals; 8 = Other manufacturing sector; 9 = Prefer not to say		Nominal		All respondents



		2. Eligibility variables

		Variable Name		Question Description		Value Coding		Measurement Level		Analysis Group

		UK_Eligible		Whether the respondent is eligible for the UK manufacturing analysis		0 = Not UK eligible; 1 = UK eligible		Nominal		All respondents

		LSS_Experience_Eligible		Whether the UK respondent has previous or current Lean Six Sigma experience		0 = Not eligible/no LSS experience; 1 = UK respondent with LSS experience		Nominal		Lean Six Sigma adoption analysis

		Current_LSS_User		Whether an eligible respondent’s organisation currently uses Lean Six Sigma		0 = Not a current eligible user; 1 = Current eligible LSS user		Nominal		User/non-user filtering

		3. Lean Six Sigma familiarity and duration

		Variable Name		Question Description		Value Coding		Measurement Level		Analysis Group

		LSS_Familiarity		Respondent’s familiarity and involvement with Lean Six Sigma		1 = Moderately familiar; 2 = Very familiar; 3 = Directly involved in Lean Six Sigma projects		Ordinal		Current LSS users only

		LSS_Duration		Length of time the organisation has used Lean Six Sigma		1 = Less than 1 year; 2 = 1–3 years; 3 = 4–6 years; 4 = More than 6 years		Ordinal		Current LSS users only

		4. Lean Six Sigma tools

		Variable Name		Question Description		Value Coding		Measurement Level		Analysis Group

		TOOL_DMAIC		Whether DMAIC is used in the organisation		0 = Not selected; 1 = Selected; blank = not a current LSS user		Nominal		Current LSS users only

		TOOL_5S		Whether 5S is used in the organisation		0 = Not selected; 1 = Selected; blank = not a current LSS user		Nominal		Current LSS users only

		TOOL_Kaizen		Whether Kaizen is used in the organisation		0 = Not selected; 1 = Selected; blank = not a current LSS user		Nominal		Current LSS users only

		TOOL_VSM		Whether Value Stream Mapping is used in the organisation		0 = Not selected; 1 = Selected; blank = not a current LSS user		Nominal		Current LSS users only

		TOOL_RootCause		Whether Root Cause Analysis is used in the organisation		0 = Not selected; 1 = Selected; blank = not a current LSS user		Nominal		Current LSS users only

		TOOL_Pareto		Whether Pareto Analysis is used in the organisation		0 = Not selected; 1 = Selected; blank = not a current LSS user		Nominal		Current LSS users only

		TOOL_StandardWork		Whether standard work or visual management is used		0 = Not selected; 1 = Selected; blank = not a current LSS user		Nominal		Current LSS users only

		TOOL_ControlCharts		Whether Control Charts are used		0 = Not selected; 1 = Selected; blank = not a current LSS user		Nominal		Current LSS users only

		TOOL_SIPOC		Whether SIPOC is used		0 = Not selected; 1 = Selected; blank = not a current LSS user		Nominal		Current LSS users only

		5. Implementation level

		Variable Name		Question Description		Value Coding		Measurement Level		Analysis Group

		LSS_Implementation		Extent to which Lean Six Sigma is implemented in the organisation		1 = Limited; 2 = Moderate; 3 = Extensive; 4 = Very extensive		Ordinal		Current LSS users only

		6. Operational priorities

		Variable Name		Question Description		Value Coding		Measurement Level		Analysis Group

		PRIORITY_Quality		Whether quality was selected as an important operational performance area		0 = Not selected; 1 = Selected; blank = not a current LSS user		Nominal		Current LSS users only

		PRIORITY_Productivity		Whether productivity was selected as an important operational performance area		0 = Not selected; 1 = Selected; blank = not a current LSS user		Nominal		Current LSS users only

		PRIORITY_ProcessEfficiency		Whether process efficiency was selected as an important operational performance area		0 = Not selected; 1 = Selected; blank = not a current LSS user		Nominal		Current LSS users only

		PRIORITY_CostReduction		Whether cost reduction was selected as an important operational performance area		0 = Not selected; 1 = Selected; blank = not a current LSS user		Nominal		Current LSS users only

		PRIORITY_DefectReduction		Whether defect reduction was selected as an important operational performance area		0 = Not selected; 1 = Selected; blank = not a current LSS user		Nominal		Current LSS users only

		PRIORITY_Delivery		Whether delivery performance was selected as an important operational performance area		0 = Not selected; 1 = Selected; blank = not a current LSS user		Nominal		Current LSS users only

		PRIORITY_CustomerSatisfaction		Whether customer satisfaction was selected as an important operational performance area		0 = Not selected; 1 = Selected; blank = not a current LSS user		Nominal		Current LSS users only

		7. Reported operational improvements

		Variable Name		Question Description		Value Coding		Measurement Level		Analysis Group

		Quality_Improvement		Reported improvement in quality following Lean Six Sigma use		0 = No improvement; 1 = 1–10% improvement; 2 = 11–25% improvement; 3 = 26–50% improvement; 4 = More than 50% improvement; 99 = Not applicable; blank = question not reached		Ordinal		Current LSS users only

		Productivity_Improvement		Reported improvement in productivity following Lean Six Sigma use		0 = No improvement; 1 = 1–10% improvement; 2 = 11–25% improvement; 3 = 26–50% improvement; 4 = More than 50% improvement; 99 = Not applicable; blank = question not reached		Ordinal		Current LSS users only

		Process_Efficiency		Reported improvement in process efficiency following Lean Six Sigma use		0 = No improvement; 1 = 1–10% improvement; 2 = 11–25% improvement; 3 = 26–50% improvement; 4 = More than 50% improvement; 99 = Not applicable; blank = question not reached		Ordinal		Current LSS users only

		Cost_Reduction		Reported improvement in operational cost performance		0 = No improvement; 1 = 1–10% improvement; 2 = 11–25% improvement; 3 = 26–50% improvement; 4 = More than 50% improvement; 99 = Not applicable; blank = question not reached		Ordinal		Current LSS users only

		Defect_Reduction		Reported reduction in defects or errors		0 = No improvement; 1 = 1–10% improvement; 2 = 11–25% improvement; 3 = 26–50% improvement; 4 = More than 50% improvement; 99 = Not applicable; blank = question not reached		Ordinal		Current LSS users only

		Delivery_Improvement		Reported improvement in delivery performance		0 = No improvement; 1 = 1–10% improvement; 2 = 11–25% improvement; 3 = 26–50% improvement; 4 = More than 50% improvement; 99 = Not applicable; blank = question not reached		Ordinal		Current LSS users only

		8. Positive implication statements

		Variable Name		Question Description		Value Coding		Measurement Level		Analysis Group

		POS1_Quality		Lean Six Sigma has improved quality in my organisation		1 = Strongly disagree; 2 = Disagree; 3 = Neither agree nor disagree; 4 = Agree; 5 = Strongly agree; blank = not a current LSS user		Ordinal		Current LSS users only

		POS2_Productivity		Lean Six Sigma has improved productivity in my organisation		1 = Strongly disagree; 2 = Disagree; 3 = Neither agree nor disagree; 4 = Agree; 5 = Strongly agree; blank = not a current LSS user		Ordinal		Current LSS users only

		POS3_ProcessConsistency		Lean Six Sigma has improved process consistency in my organisation		1 = Strongly disagree; 2 = Disagree; 3 = Neither agree nor disagree; 4 = Agree; 5 = Strongly agree; blank = not a current LSS user		Ordinal		Current LSS users only

		POS4_WasteReduction		Lean Six Sigma has helped reduce waste in my organisation		1 = Strongly disagree; 2 = Disagree; 3 = Neither agree nor disagree; 4 = Agree; 5 = Strongly agree; blank = not a current LSS user		Ordinal		Current LSS users only

		POS5_CostReduction		Lean Six Sigma has supported cost reduction in my organisation		1 = Strongly disagree; 2 = Disagree; 3 = Neither agree nor disagree; 4 = Agree; 5 = Strongly agree; blank = not a current LSS user		Ordinal		Current LSS users only

		POS6_CustomerSatisfaction		Lean Six Sigma has strengthened customer satisfaction in my organisation		1 = Strongly disagree; 2 = Disagree; 3 = Neither agree nor disagree; 4 = Agree; 5 = Strongly agree; blank = not a current LSS user		Ordinal		Current LSS users only

		9. Negative implication statements

		Variable Name		Question Description		Value Coding		Measurement Level		Analysis Group

		NEG1_TrainingSupport		Lean Six Sigma requires significant training and support		1 = Strongly disagree; 2 = Disagree; 3 = Neither agree nor disagree; 4 = Agree; 5 = Strongly agree; blank = not a current LSS user		Ordinal		Current LSS users only

		NEG2_ManagementCommitment		Lack of management commitment reduces Lean Six Sigma effectiveness		1 = Strongly disagree; 2 = Disagree; 3 = Neither agree nor disagree; 4 = Agree; 5 = Strongly agree; blank = not a current LSS user		Ordinal		Current LSS users only

		NEG3_ImplementationDifficulty		Lean Six Sigma can be difficult to implement consistently		1 = Strongly disagree; 2 = Disagree; 3 = Neither agree nor disagree; 4 = Agree; 5 = Strongly agree; blank = not a current LSS user		Ordinal		Current LSS users only

		NEG4_UnevenBenefits		Lean Six Sigma benefits are not always visible across all performance areas		1 = Strongly disagree; 2 = Disagree; 3 = Neither agree nor disagree; 4 = Agree; 5 = Strongly agree; blank = not a current LSS user		Ordinal		Current LSS users only

		NEG5_TimeConsuming		Lean Six Sigma can be time-consuming to maintain		1 = Strongly disagree; 2 = Disagree; 3 = Neither agree nor disagree; 4 = Agree; 5 = Strongly agree; blank = not a current LSS user		Ordinal		Current LSS users only

		NEG6_BoxTicking		Lean Six Sigma can become ineffective when treated as a box-ticking exercise		1 = Strongly disagree; 2 = Disagree; 3 = Neither agree nor disagree; 4 = Agree; 5 = Strongly agree; blank = not a current LSS user		Ordinal		Current LSS users only

		10. Alignment, value and overall effect

		Variable Name		Question Description		Value Coding		Measurement Level		Analysis Group

		Literature_Alignment		Extent to which practical outcomes reflect the benefits claimed in Lean Six Sigma literature		0 = Not at all; 1 = To a small extent; 2 = To a moderate extent; 3 = To a great extent; 4 = To a very great extent; 99 = Not applicable		Ordinal		Current LSS users only

		LSS_Practical_Value		Overall practical value of Lean Six Sigma for operational performance		1 = Very low; 2 = Low; 3 = Moderate; 4 = High; 5 = Very high; 99 = Not applicable		Ordinal		Current LSS users only

		LSS_Overall_Effect		Overall positive or negative effect of Lean Six Sigma on operational performance		1 = Strongly negative; 2 = Mostly negative; 3 = Neutral / mixed; 4 = Mostly positive; 5 = Strongly positive; 99 = Not applicable		Ordinal		Current LSS users only

		11. Non-user questions

		Variable Name		Question Description		Value Coding		Measurement Level		Analysis Group

		NonUser_Status		Description of the organisation’s position where Lean Six Sigma is not currently used		1 = Considered Lean Six Sigma but not adopted it; 2 = Uses other improvement methods; 3 = We have not considered Lean Six Sigma; 99 = Not applicable		Nominal		Eligible LSS non-users only

		Improvement_Importance		Importance of operational improvement methods to organisations not currently using LSS		1 = Slightly important; 2 = Somewhat important; 3 = Moderately important; 4 = Very important; 5 = Extremely important; 99 = Not applicable		Ordinal		Eligible LSS non-users only

		12. Alternative improvement methods

		Variable Name		Question Description		Value Coding		Measurement Level		Analysis Group

		ALT_LeanOnly		Whether Lean manufacturing without formal Lean Six Sigma is used		0 = Not selected; 1 = Selected; blank = question not applicable		Nominal		Eligible LSS non-users only

		ALT_SixSigmaOnly		Whether Six Sigma without formal Lean Six Sigma is used		0 = Not selected; 1 = Selected; blank = question not applicable		Nominal		Eligible LSS non-users only

		ALT_Kaizen		Whether Kaizen or continuous improvement is used		0 = Not selected; 1 = Selected; blank = question not applicable		Nominal		Eligible LSS non-users only

		ALT_5S		Whether 5S workplace organisation is used		0 = Not selected; 1 = Selected; blank = question not applicable		Nominal		Eligible LSS non-users only

		ALT_TQM		Whether Total Quality Management is used		0 = Not selected; 1 = Selected; blank = question not applicable		Nominal		Eligible LSS non-users only

		ALT_ISO9001		Whether ISO 9001 quality management is used		0 = Not selected; 1 = Selected; blank = question not applicable		Nominal		Eligible LSS non-users only

		ALT_RootCause		Whether Root Cause Analysis is used		0 = Not selected; 1 = Selected; blank = question not applicable		Nominal		Eligible LSS non-users only

		ALT_VSM		Whether Value Stream Mapping is used		0 = Not selected; 1 = Selected; blank = question not applicable		Nominal		Eligible LSS non-users only

		ALT_KPI		Whether Key Performance Indicator monitoring is used		0 = Not selected; 1 = Selected; blank = question not applicable		Nominal		Eligible LSS non-users only

		ALT_SOP		Whether standard operating procedures or process standardisation are used		0 = Not selected; 1 = Selected; blank = question not applicable		Nominal		Eligible LSS non-users only

		ALT_Digital		Whether digital manufacturing or automation tools are used		0 = Not selected; 1 = Selected; blank = question not applicable		Nominal		Eligible LSS non-users only

		ALT_NoFormalMethod		Whether no formal improvement method is currently used		0 = Not selected; 1 = Selected; blank = question not applicable		Nominal		Eligible LSS non-users only
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Thank you for taking part in this research.

This questionnaire forms part of my BA (Hons) Business Management dissertation. The study aims to investigate the
relationship between Lean Six Sigma adoption and operational performance in UK manufacturing organisations.
Participation is voluntary, anonymous, and all responses will be treated confidentially in accordance with ethical research
quidelines. The questionnaire should take approximately 5~7 minutes to complete.

If you have any questions about this research, please contact me at: 2317100@student.uwtsd ac.uk

* Required

Participant information and consent

1. I confirm that | have read the participant information, | am aged 18 or over, and | voluntarily
agree to take part in this academic research survey. *

(O Yes, I agree to take part

() No, I donot agree to take part

2.1 understand that my responses will be anonymous, used only for academic purposes, and

that I should not include any personal, organisational, or commercially sensitive information.

(O Yes, I understand

(O No, I donot understand
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Participant and organisation profile

3. What is your current role? *
() General Manager
() Production Manager
Operations Manager
Continuous Improvement Manager
Lean Six Sigma Practitioner / Facilitator

Production Planner

o o0 O O O

Other manufacturing-related role

4. How many years have you worked in manufacturing? *

(O Less than 1 year
O 1-3years

O 4Tyears
O s-10years
O

More than 10 years

5. What size is your organisation? *
() Micro (1-9 employees)
() small (10-49 employees)

() Medium (50-249 employees)

(O Large (250+ employees)
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6. Which manufacturing sector does your organisation belong to? *
() Automotive
(O Aerospace
(O oiland gas

Food and beverage

Electronics

Engineering / industrial equipment

Pharmaceuticals

Other manufacturing sector

Prefer not to say

o O O O O O

7. Is your organisation based in the UK? *
O Yes
O No
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Lean Six Sigma adoption and familiarity

8. Do you have previous or current experience with Lean Six Sigma? *
O Yes
O No

9. Does your organisation currently use Lean Six Sigma? *
O Yes
O No

(O Not applicable

10. How familiar are you with Lean Six Sigma in your organisation? *

(O Not familiar

(O Slightly familiar

(O Moderately familiar
(O Very familiar
O

Directly involved in Lean Six Sigma projects

. For how long has Lean Six Sigma been used in your current or previous organisation? *
() Less than 1 year
O 1-3years
O 4-6years
(O More than 6 years

(O Not applicable
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12. Which of the following Lean Six Sigma tools or practices are used in your organisation? *

[J omac

55
Kaizen

Value Stream Mapping

Root Cause Analysis

Control Charts

SIPOC (Suppliers, Inputs, Process, Outputs, Customers)
Pareto Analysis

Standard work / visual management

00 o0ooooooo

Not applicable

13. How would you describe the level of Lean Six Sigma use in your organisation? *

(O Very limited

O Limited

Moderate
Extensive

Very extensive

O O O O

Not applicable
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Operational performance priorities and outcomes

14, Which of the following operational performance areas are most important n your
organisation? *

Please select 3 options

[ quality

(] Productivity
Process efficiency
Cost reduction
Defect reduction

Delivery performance

0O00oao

Customer satisfaction

15. To the best of your knowledge, what approximate improvement associated with Lean Six
Sigma has your organisation experienced in product/service quality? *

(O Performance declined

No improvement

1-10% improvement

11-25% improvement
26-50% improvement

More than 50% improvement

Not applicable

O O O O O OO0

Other
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16. To the best of your knowledge, what approximate improvement associated with Lean Six
Sigma has your organisation experienced in productivity? *

(O Performance declined

No improvement

1-10% improvement

11-25% improvement
26-50% improvement

More than 50% improvement

Not applicable

O O O O O OO0

Other

17. To the best of your knowledge, what approximate improvement associated with Lean Six
Sigma has your organisation experienced in process efficiency?

(O Performance declined

No improvement

1-10% improvement

11-25% improvement
26-50% improvement

More than 50% improvement

Not applicable

O O O O O O 0

Other

18, To the best of your knowledge, what approximate reduction associated with Lean Six Sigma
has your organisation experienced in operational costs?

(O Performance declined

No improvement

1-10% improvement

11-25% improvement
26-50% improvement

More than 50% improvement

Not applicable

Other

O O O O O O O
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19. To the best of your knowledge, what approximate reduction associated with Lean Six Sigma
has your organisation experienced in defects or errors? *

(O Performance declined

No improvement

1-10% improvement

11-25% improvement
26-50% improvement

More than 50% improvement

Not applicable

O O O O O OO0

Other

20. To the best of your knowledge, what approximate improvement associated with Lean Six
Sigma has your organisation experienced in delivery performance? *

(O Performance declined

No improvement

1-10% improvement

11-25% improvement
26-50% improvement

More than 50% improvement

Not applicable

O O O O O 0 0

Other
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Positive and negative implications

21. Lean Six Sigma has improved quality in my organisation. *

Neither agree nor

Strongly agree Agree disagree

Disagree

Positi
mplcations (@] (@] O o

22. Lean Six Sigma has improved productivity in my organisation. *

Neither agree nor

Strongly agree Agree disagree

Disagree

Positive
implications O O O O

23. Lean Six Sigma has improved process consistency in my organisation. *

Neither agree nor

Strongly agree Agree disagree

Disagree

Positive
implications @) O O O

24. Lean Six Sigma has helped reduce waste in my organisation. *

Neither agree nor

Strongly agree Agree disagree Disagree
Positive
implications @] O O @]
25. Lean Six Sigma has supported cost reduction in my organisation. *
Strongly agree Agree Neither agree nor Disagree

disagree

Positi
mplcations (@] (@] O (@]

26. Lean Six Sigma has strengthened customer satisfaction in my organisation. *

Neither agree nor

Strongly agree Agree disagree

Disagree

Positive
implications O O O O

Strongly disagree

O

Strongly disagree

O

Strongly disagree

O

Strongly disagree

@)

Strongly disagree

O

Strongly disagree

O
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27. Lean Six Sigma requires significant training and support. *

Neither agree nor

Strongly agree Agree disagree

Disagree Strongly disagree

mheatons @) @) @) o) o)

28. Lack of management commitment reduces Lean Six Sigma effectiveness. *

Neither agree nor

Strongly agree Agree disagree

Disagree Strongly disagree

mshatons o) o) ) o) o)

29. Lean Six Sigma can be difficult to implement consistently. *

Neither agree nor

Strongly agree Agree disagree

Disagree Strongly disagree

mshatons o) e) ) o o)

30. Lean Six Sigma benefits are not always visible across all performance areas. *

Neither agree nor

Strongly agree Agree i Disagree  Strongly disagree
Negative
implications @] O @] @] @]
31. Lean Six Sigma can be time-consuming to maintain. *
Strongly agree Agree Neither agree nor Disagree Strongly disagree

disagree

mheatons o) @) @) o o)

32. Lean Six Sigma can become ineffective when it is treated as a box-ticking exercise. *

Neither agree nor

Strongly agree Agree disagree

Disagree Strongly disagree

mshatons o) o) ) o) o)
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Theory and practice

33. In your view, to what extent do the practical outcomes of Lean Six Sigma in your
organisation reflect the benefits claimed in Lean Six Sigma literature? *

(O Notatall

(O Toasmallextent

To a moderate extent
To a great extent

To a very great extent

Not applicable

O O O O

34. Overall, how would you rate the practical value of Lean Six Sigma for operational
performance in your organisation? *

O Verylow
O tow

Moderate
High

Very high

O O O O

Not applicable

35. Would you say Lean Six Sigma has had a mostly positive or mostly negative effect on
operational performance in your organisation? *

(O strongly negative
() Mostly negative
Neutral / mixed
Mostly positive
Strongly positive

Not applicable

o O O O
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36. For respondents whose organisation does not currently use Lean Six Sigma: which of the
following best describes your organisation? *

(O Weuse other improvement methods
(O We have considered Lean Six Sigma but not adopted it
(O We have not considered Lean Six Sigma

(O Not applicable

37. For respondents whose organisation does not currently use Lean Six Sigma: how important
are operational improvement methods to your organisation?

() Notimportant

() slightly important
Moderately important
Very important

Extremely important

o O O O

Not applicable

38. If your organisation does not currently use Lean Six Sigma, which improvement tools,
methods, or approaches are used instead?
Please select all that apply. *

Lean manufacturing only
Six Sigma only

Kaizen / continuous improvement

55 workplace organisation

Total Quality Management

150 9001 quality management system

Root Cause Analysis

Value Stream Mapping

Key Performance Indicator monitoring

Standard operating procedures / process standardisation
Digital manufacturing or automation tools

No formal improvement method is currently used

I 0 o o R o

Not applicable
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APPLICATION FOR ETHICAL APPROVAL

In order for research to result in benefit and minimise risk of harm, it must be conducted ethically.

The University follows the OECD Frascati manual definition of research activity: “creative work
undertaken on a systematic basis in order to increase the stock of knowledge, including knowledge of
man, culture and society, and the use of this stock of knowledge to devise new applications”. As such this
covers activities undertaken by members of staff, postgraduate research students, and both taught
postgraduate and undergraduate students working on dissertations/projects.

The individual undertaking the research activity is known as the “principal researcher”.
This form must be completed and approved prior to undertaking any research activity.

SECTION A: About You (Principal Researcher)

1 Full Name: Dana Pellegrini Babcinschii

2 Student Number: 2317100

3] Email address: 2317100@student.uwtsd.ac.uk
4 Programme of Study: Business Management (BABM)
) Supervisor: Dr Piyumika K. Gamage

SECTION B: Internal and External Ethical Guidance Materials

Please list the core ethical guidance documents that have been referred to during the completion of
this form (including any discipline-specific codes of research ethics, location-specific codes of
research ethics, and also any specific ethical guidance relating to the proposed methodology).
Please tick to confirm that your research proposal adheres to these codes and guidelines. You may
add rows to this table if needed.

UWTSD Research Ethics & Integrity Code of Practice x

UWTSD Research Data Management Policy

Alw | N|=
Ol0|K

SECTION C: Details of Research Activity

A Quantitative Analysis of Lean Six Sigma Adoption and Operational Performance:

(N [aicativElits: Bridging Theory and Practice in Manufacturing Firms.

Proposed start

Proposed end
e 15/08/2026

01/06/2026 e

Introduction to the Research (maximum 300 words in each section)

Ensure that you write for a Non-Specialist Audience when outlining your response to the three
points below:

Purpose of Research Activity
Proposed Research Question
Aims of Research Activity
Objectives of Research Activity

January 20261Ethical Approval Form
UNDERGRADUATE AND TAUGHT POSTGRADUATE COURSES ONLY
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Demonstrate, briefly, how Existing Research has informed the proposed activity and explain

e What the research activity will add to the body of knowledge
e How it addresses an area of importance.

Purpose of Research Activity

The purpose of this research is to examine the practical implications of Lean Six Sigma on operational
performance in UK manufacturing companies. Lean Six Sigma is a well-established business
improvement methodology designed to enhance quality, minimise costs, boost productivity, elevate
customer satisfaction, and fortify competitiveness (Tampubolon and Purba, 2021). However, the

3 practical value of the framework is questionable, as empirical evidence indicates that its impact on
firm performance may not be uniformly experienced across all performance dimensions (Swarnakar,
Singh and Tiwari, 2021). The purpose of this research, therefore, is to go beyond the general claims
made in the literature by rigorously evaluating the practical operational value of Lean Six Sigma

within UK manufacturing firms.

(this box should expand as you type)
Research Question

1. How has recent literature explained the relationship between Lean Six Sigma and operationall
performance in manufacturing firms?
2. Which key performance indicators are most appropriate for assessing the practical implications|

of Lean Six Sigma in UK manufacturing firms?

4 3. How do professionals in UK manufacturing firms perceive the impact of Lean Six Sigma on|
operational performance?
4. To what extent do the practical outcomes reported in UK manufacturing firms align with the|
benefits proposed in Lean Six Sigma literature?
(this box should expand as you type)
Aims of Research Activity
The aim of this study is to evaluate the practical implications of the Lean Six Sigma framework for|
5 operational performances in UK manufacturing firms.
(this box should expand as you type)
Objectives of Research Activity
1. To review recent literature on Lean Six Sigma and operational performance in manufacturing|
firms.
2. To identify the key operational performance indicators relevant to UK manufacturing firms.
6 3. To examine the positive and negative implications of Lean six Sigma on operational performance

in UK manufacturing professionals.
4. To evaluate whether the practical outcomes identified in UK manufacturing firms reflect the|

benefits proposed in Lean Six Sigma literature.

January 20262Ethical Approval Form
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(this box should expand as you type)

Proposed data collection methods (maximum 600 words)

Provide a brief summary of all the methods that may be used in the research activity to collect data,
making it clear what specific techniques may be used. If methods other than those listed in this
section are deemed appropriate later, additional ethical approval for those methods will be needed.
You do not need to justify the methods here but should instead describe how you intend to collect the
data necessary for you to complete your project.

This study will use a quantitative research approach based on an anonymous online questionnaire.
The questionnaire will be distributed electronically to adults working in UK manufacturing firms.
Participants will be invited to take part voluntarily and will be provided with an information statement
before the questionnaire begins. The first screen of the questionnaire will explain the purpose of the
study, what participation involves, how the data will be used, confidentiality arrangements, and the
right to withdraw before submitting responses. Participants will provide consent by selecting an
agreement box and continuing to the questionnaire.

The questionnaire will include closed questions and Likert-scale statements designed to collect views
on Lean Six Sigma adoption and operational performance. The questions will focus on areas such as
quality improvement, defect reduction, productivity, cost reduction, delivery performance, employee
involvement, customer satisfaction, implementation challenges and perceived limitations. The
questionnaire will not ask participants to provide their name, personal contact details, company name,
financial information or commercially sensitive information. Participants will also be able to skip any
question they do not wish to answer.

The target sample size is approximately 70 participants. Participants will be identified through
professional networks, manufacturing contacts, Linkedin, and publicly available business contact
routes where appropriate. The intended participants will include General Managers, Production
Managers, Operations Managers, Quality Managers, Lean Six Sigma facilitators and other
manufacturing professionals with relevant knowledge of operational improvement activities. The data
collected will be exported into Microsoft Excel and/or SPSS for analysis using descriptive statistics
and comparison of responses. No interviews, focus groups, observation, audio recording or video
recording will be used.

SECTION D: Scope of Research Activity

<
m
(7]
4
o

Will the research activity include:

=

Use of a questionnaire or similar research instrument?

Use of interviews?

Use of focus groups?

Use of participant diaries?

Use of video or audio recording?

Use of computer-generated log files?

Participant observation with their knowledge?

Participant observation without their knowledge?

©|o|N|o|lu|s|w|N

Access to personal or confidential information without the participants’ specific
consent?

=
o

Administration of any questions, test stimuli, presentation that may be
experienced as physically, mentally or emotionally harmful / offensive?

1"

Performance of any acts which may cause embarrassment or affect self-esteem?

12

ojojo|o|o|o|jo|lo|ojo|O0|R
s e s I R = M <

Investigation of participants involved in illegal activities?

January 20263Ethical Approval Form
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13 | Use of procedures that involve deception? O =
14 | Administration of any substance, agent or placebo? O =
15 | Working with live vertebrate animals? O =
16 | Procedures that may have a negative impact on the environment? [} =
17 Other primary data collection methods. Please indicate the type of data collection

method(s) below.

Details of any other primary data collection method: g =

(this box should expand as you type)

If you have ticked NO to every question then the research activity is (ethically) low risk and you may skip
section E and continue to section F.

If YES to any question, then no research activity should be undertaken until full ethical approval has been
obtained.

SECTION E: Intended Participants

Who are the intended participants:

<
m
(7]

1 | Students or staff at the University?

Adults (over the age of 18 and competent to give consent)?

Vulnerable adults?

Children and Young People under the age of 18? (Consent from Parent, Carer or
Guardian will be required)

Prisoners?

Young offenders?

Those who could be considered to have a particularly dependent relationship with
the investigator or a gatekeeper?

People engaged in illegal activities?

Others. Please indicate the participants below, and specifically any group who
9 | may be unable to give consent.

o N oo AN
o|lo|ojo|lo|o|r|O
B HEEREEORZ

Details of any other participant groups:

(this box should expand as you type)

Participant numbers and source
Provide an estimate of the expected number of participants. How will you identify participants and
how will they be recruited?

Approximately 70 participants are expected. Participants will be
recruited through professional networks, manufacturing contacts,
How many participants are LinkedIn, and publicly available business contact routes where
10 | expected? appropriate. An invitation message will explain the purpose of the
study and include a link to the anonymous questionnaire.
Participation will be voluntary and no pressure will be placed on
any individual to take part.

The participants will be adults working in UK manufacturing firms.
11 Who will the participants be? They may include General Managers, Production Managers,
Operations Managers, Quality Managers, Lean Six Sigma
facilitators, continuous improvement professionals and other

January 20264Ethical Approval Form
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or process improvement.

employees with relevant knowledge of operational performance

12

How will you identify the
participants?

will be included.

Participants will be identified based on their professional role and
relevance to the research topic. The study will target individuals
who work in manufacturing and who are likely to have knowledge
of Lean Six Sigma, continuous improvement, operational
performance or production management. Participants will not be
selected from vulnerable groups and no children or young people

Information for participants:

YES NO N/A

13 Will you describe the main research procedures to participants in = O O
advance, so that they are informed about what to expect?

14 | Will you tell participants that their participation is voluntary? x O O

15 | Will you obtain written consent for participation? x O O

16 Will you explain to participants that refusal to participate in the = O O
research will not affect their treatment or education (if relevant)?

17 If the research is observational, will you ask participants for their O O =
consent to being observed?
Will you tell participants that they may withdraw from the research at

18 A = O O
any time and for any reason?

19 With questionnaires, will you give participants the option of omitting = o o
questions they do not want to answer?

20 Will you tell participants that their data will be treated with full = O O
confidentiality and that, if published, it will not be identifiable as theirs?

21 Will you debrief participants at the end of their participation, in a way = O O
appropriate to the type of research undertaken?

22 | If NO to any of above questions, please give an explanation
Information for participants: YES NO N/A

24 | Will participants be paid? O x O

25 | Is specialist electrical or other equipment to be used with participants? O x O
Are there any financial or other interests to the investigator or

26 4 - = . O x O
University arising from this study?

27 Will the research activity involve deliberately misleading participants in O = O
any way, or the partial or full concealment of the specific study aims?

28 | If YES to any question, please provide full details

SECTION F: Anticipated Risks

Outline any anticipated risks that may adversely affect any of the participants, the
researchers and/or the University, and the steps that will be taken to address them.

Risks to participants

For example: sector-specific health & safety, emotional distress, financial disclosure, physical harm,
transfer of personal data, sensitive organisational information. If you have identified in section D

that there are no participants, then enter N/A and go skip to question 3.

Risk to participants:

| How you will mitigate the risk to participants:

January 20265Ethical Approval Form
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The overall risk to participants is low. The main
risks are minor inconvenience or survey fatigue,
possible discomfort if participants feel unable to
answer questions about organisational
performance, and the small risk that a participant
could disclose confidential organisational
information in a free-text response. There is also
a low data protection risk because professional
role information and survey responses will be
collected electronically. The questionnaire will
avoid collecting names, company names, direct
contact details, commercially sensitive
information or special category data.

The questionnaire will be kept short and
focused, with clear wording and the option to
skip any question. The participant information
statement will explain that participation is
voluntary and that participants may withdraw
before submitting their questionnaire.
Participants will be instructed not to provide
names, company names, customer names,
financial details or commercially sensitive
information. Responses will be anonymous
where possible and stored securely in
password-protected University Office 365
storage. Only aggregated findings will be
reported.

If research activity may include sensitive, embarrassing or upsetting topics (e.g. sexual activity,
drug use) or issues likely to disclose information requiring further action (e.g. criminal activity), give
details of the procedures to deal with these issues, including any support/advice (e.g. helpline
numbers) to be offered to participants. Note that where applicable, consent procedures should

make it clear that if something potentially or actually illegal is discovered in the course of a project,
it may need to be disclosed to the proper authorities

The research will not include sensitive, embarrassing or upsetting topics, and it will not ask about
illegal activity. No additional support procedures are expected to be required. If a participant
accidentally discloses information that appears to require further action, the researcher will seek

guidance from the supervisor before taking any steps, in line with University procedures.

Risks to the investigator

For example: personal health & safety, physical harm, emotional distress, risk of accusation of

harm/impropriety, conflict of interest

The risk to the investigator is low. Potential risks
include managing personal data responsibly,
receiving inappropriate or unexpected
responses, and possible conflict of interest if
participants are known professional contacts.
There is also a risk of accidental data loss or
unauthorised access if data is not stored
correctly.

The researcher will use an online questionnaire
rather than face-to-face data collection, will not
meet participants alone, and will avoid collecting
unnecessary personal or organisational
identifiers. Data will be stored in password-
protected University Office 365 storage and not
shared outside the approved research process.
Any unexpected issues will be discussed with
the supervisor. The researcher will keep a clear
audit trail of data handling and follow University
ethics and data management guidance.

University/institutional risks

For example: adverse publicity, financial loss, data protection

The risk to the University is low. Potential risks
include data protection concerns, reputational
risk if participants or organisations are
identifiable, and ethical risk if participants do not
understand that participation is voluntary.

The study will follow the University Research
Ethics & Integrity Code of Practice and data
management guidance. Participants will receive
clear information before taking part and will
provide consent before answering questions.
No organisations or individuals will be named in
the dissertation unless explicit permission is
obtained. Data will be anonymised in the report
and findings will be presented in aggregated
form. Data will be stored securely and deleted
after the required retention period.

Environmental risks

For example: accidental spillage of pollutants, damage to local ecosystems

The research presents no significant
environmental risk because data collection will
be conducted online. There will be no travel
required for data collection, no physical
materials used other than normal study

Not applicable beyond using online data
collection and electronic storage to avoid
unnecessary printing and travel.

January 20266Ethical Approval Form
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resources, and no activities that could damage
the environment.

SECTION G: Feedback, Consent and Confidentiality

If you have identified in section D that there are no participants, then enter skip this section and continue to
section H.

1

Feedback
What de-briefing and feedback will be provided to participants, how will this be done and when?

At the end of the questionnaire, participants will see a short debrief statement thanking them for
taking part and reminding them of the purpose of the research. The debrief will explain that the data
will be used for an undergraduate dissertation and reported only in anonymised, aggregated form.
A University email address will be provided so that participants can contact the researcher if they
have questions about the study or wish to request further information.

Informed consent

Describe the arrangements to inform potential participants, before providing consent, of what is
involved in participating. Describe the arrangements for participants to provide full consent before
data collection begins. If gaining consent in this way is inappropriate, explain how consent will be
obtained and recorded in accordance with prevailing data protection legislation.

Before the questionnaire begins, participants will be shown a participant information and consent
screen. This will explain the title and purpose of the research, who is conducting it, what
participation involves, the expected time required, the voluntary nature of participation, the right to
skip questions, and the right to withdraw before submitting the questionnaire. It will also explain
how data will be stored, who will have access to it, and how anonymity and confidentiality will be
protected. Participants will provide consent by ticking an agreement box and selecting “Next” to
begin the questionnaire. If they do not consent, they will not continue to the questions.

Confidentiality / Anonymity
Set out how anonymity of participants and confidentiality will be ensured in any outputs. If
anonymity is not being offered, explain why this is the case.

The questionnaire will not ask for names, company names, personal contact details or any
information that is not needed for the research. Where demographic or professional information is
collected, it will be limited to broad categories such as job role, manufacturing sector, organisation
size and whether the organisation uses Lean Six Sigma. Data will be reported in aggregated form,
and no individual participant or organisation will be identifiable in the dissertation or any related
output. Raw data will be stored securely and will only be accessible to the researcher, supervisor
and authorised academic markers/examiners if required.

SECTION H: Data Protection and Storage

Does the research activity involve personal data (as defined by the General
Data Protection Regulation 2016 “GDPR” and the Data Protection Act 2018 YES NO
“DPA")?

“Personal data” means any information relating to an identified or
identifiable natural person (‘data subject’). An identifiable natural
person is one who can be identified, directly or indirectly, in
particular by reference to an identifier such as a name, an
identification number, location data, an online identifier or to one or O x
more factors specific to the physical, physiological, genetic,
mental, economic, cultural or social identity of that natural person.
Any video or audio recordings of participants is considered to be
personal data.

If YES, provide a description of the data and explain why this data needs to be collected:

2
Does it involve special category data (as defined by the GDPR)? YES NO
“Special category data” means sensitive personal data consisting of
5] information as to the data subjects’—

(a) racial or ethnic origin,

January 20267Ethical Approval Form
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(b) political opinions,

(c) religious beliefs or other beliefs of a similar nature,

(d) membership of a trade union (within the meaning of the Trade
Union and Labour Relations (Consolidation) Act 1992),

(e) physical or mental health or condition,

(f) sexual life,

(g) genetics,

(h) biometric data (as used for ID purposes),

If YES, provide a description of the special category data and explain why this data needs to be
collected:

4
Will data from the research activity (collected data, drafts of the thesis, or | YES NO
materials for publication) be stored in any of the following ways?

5 | Manual files (i.e. in paper form)? O X

6 | University computers? m] &

7 | Private company computers? O X

8 | Home or other personal computers? ] &

9 | Laptop computers/ CDs/ Portable disk-drives/ memory sticks? & ]

10 | “Cloud” storage or websites? & ]

11 Other — specify: O =
For all stored data, explain the measures in place to ensure the security of the data collected, data

12 | confidentiality, including details of backup procedures, password protection, encryption,
anonymisation and pseudonymisation:

All data will be kept in password protected cloud storage on the University Office 365 system which
will not be shared. Audio/visual data will be transcribed and would be shown to participants to
check accuracy of reporting. Any USB sticks used to store or transfer data will be password
protected. All participants will be given a unique identifier to ensure confidentiality and this list will
be kept securely in the password protected folder.

Data Protection

Will the research activity involve any of the following activities: YES NO

13 | Electronic transfer of data in any form? O x

14 Sharing of data with others at the University outside of the immediate research O =
team?

15 | Sharing of data with other organisations? O =

16 | Export of data outside the UK or importing of data from outside the UK? O =

17 | Use of personal addresses, postcodes, faxes, emails or telephone numbers? O x

18 | Publication of data that might allow identification of individuals? O =

19 If YES to any question, please provide full details, explaining how this will be conducted in

accordance with the GDPR and Data Protection Act (2018) (and/or any international equivalent):

All data will be encrypted and kept in password protected cloud storage on the University Office 365
system which will not be shared. Any USB sticks used to store or transfer data will be password
protected. All data transfers will be encrypted and password protected. All participants will be given
a unique identifier to ensure confidentiality and this list will be kept securely in the password
protected folder. The data will be stored until the completion of the project and then deleted. In
accordance with the DPA2018, participants will have the right to ask to see what data is held

January 20268Ethical Approval Form

UNDERGRADUATE AND TAUGHT POSTGRADUATE COURSES ONLY





image28.jpg
ETHICS FORM — UNDERGRADUATE AND TAUGHT POSTGRADUATE COURSES ONLY

relating to them, and this data will be deleted immediately if the participant requests this, in which
case the data will not be used in the project.

20

List all who will have access to the data generated by the research activity:

The principal researcher will have access to the full research dataset. The supervisor, second
marker and/or external examiner may access the anonymised dataset or dissertation material if
required for supervision, assessment or moderation. No external organisations will have access to
the raw dataset

21

List who will have control of, and act as custodian(s) for, data generated by the research activity:

The principal researcher, Dana Pellegrini Babcinschii, will act as the data custodian for the research
activity under the supervision of Dr Piyumika K. Gamage.

22

Give details of data storage arrangements, including security measures in place to protect the data,
where data will be stored, how long for, and in what form.

Data will be stored electronically in password-protected University Office 365 storage and, where
necessary, on a password-protected personal computer used by the researcher. The dataset will be
stored in Excel and/or SPSS format. The questionnaire will avoid collecting names, company
names and direct identifiers. Data will be retained until the dissertation has been completed,
marked and any University-required retention period has passed, then securely deleted. Any
temporary downloaded files will be deleted when no longer required. No unencrypted USB storage
will be used.

22

Confirm that you have read the UWTSD guidance on data management (see

https://www.uwtsd.ac.uk/library/research-data-management/)

23

Confirm that you are aware that you need to keep all data until after your
research has completed or the end of your funding

SECTION I: Use of Al tools

Use of generative Al and other Al-based tools

There are a number of ethical issues relating to the use of generative Al

and other Al-based tools, including data security, output bias, and output

errors. In general you should assume that any generative Al or other Al- YES NO N/A

based tool that you pay to use is more secure and accurate than one which

is free to use.

Will the research use Al tools to do any of the following:
1 | Capture data? O = O
2 | Generate and/or edit text? O = [m}
3 | Generate graphics? O = O
4 | Generate video? O = [m}
5 | Generate sound/music? O = O
6 | Generate code? O = [m}
7 | Generate synthetic data? O = O
8 | Analyse data? O = ]
9 | Analyse personal or sensitive data? O = O
10 | Classify data? O = ]
11 | Do you intend to use the free version of any Al tools? O = O

If you have answered YES to any of questions O1-O11, please provide justification detailing why this is
necessary for the research.
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12

SECTION J: Declaration

is published on the website:

The information which | have provided is correct and complete to the best of my knowledge. | have
attempted to identify any risks and issues related to the research activity and acknowledge my
obligations and the rights of the participants.

In submitting this application | hereby confirm that | undertake to ensure that the above named
research activity will meet the University’s Research Ethics and Integrity Code of Practice which
https://www.uwtsd.ac.uk/research/research-ethics/

2 Signature:

Piyumika

Date:
1 | Signature of applicant: | Dana Pellegrini Babcinschii
26/04/26
2 | Supervisor: Dr Piyumika K. Gamage Date:
26/04/26
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