RESEARCH STUDY
A GLOBAL LEAN MANUFACTURING STUDY
Part A: Company profile

	1. Name of the Company
	

	2. Company’s sub-sector (e.g. Automotive)
	

	3. Company’s country
	

	4. Contact details (to share the findings of the study)
	email:
	

	5. Your position within the company
	


Please choose the most appropriate answer for each question using "X"
6. Education level of the participant                              7. Experience of the participant in the sector                                                                                                 
	High school
	

	University
	

	MSc – PhD
	


	 ≤ 5 years 
	

	6-15 years 
	

	16-25 years
	

	 ≥ 26 years
	


8. The total number of employees in the company
	≤ 10 employees 
	
	101-250 employees
	

	11-50 employees
	
	251-500 employees
	

	51-100 employees 
	
	≥ 501 employees 
	


9. State whether your company has been certified according to the following standards (YES/NO).
	a. ISO 9001:2015
	

	b. ISO 14001:2015
	

	c. ISO 22000:2018
	

	d. ISO 45001:2018
	

	e. ISO 27001:2013
	

	f. other (please specify)
	


10. State whether your company exports the products.
	YES
	

	NO
	


Part B: Lean Manufacturing practices 
Using the 7-point Likert scale, please state the level to which each practice is implemented in your company. 
1 = zero level, 2 = very low level, 3 = low level, 4 = medium level, 5 = high level, 6 = very high level, 
7 = extremely high level
	
	1
	2
	3
	4
	5
	6
	7

	11. Understanding customers’ voice (surveying and sharing to employees customers’ needs, requirements, desires, expectations and satisfaction; resolving customers’ complaints).
	
	
	
	
	
	
	

	12. Customer involvement in the management system (participating in the design process and product development, setting standards, giving feedback on quality and delivery performance, sharing current and future demand information). 
	
	
	
	
	
	
	

	13. Establishment of value streams (drawing value stream maps, identifying value-added and non-value-added activities, setting KPIs).
	
	
	
	
	
	
	

	14. Creating flows within the value streams (continuous flow of families of products, flow-oriented plant and equipment layout, fast throughput, removing bottlenecks/constraints, providing smaller and balanced batch sizes).
	
	
	
	
	
	
	

	15. Cellular manufacturing (creating groups-families of products with similar processing and designs, grouping similar machines into work centers-cells based on product families and processes).
	
	
	
	
	
	
	

	16. Pull approach through Kanban cards (production is ‘pulled’ by the demand of the next station, next users, external customers or by the shipment of goods utilizing Kanban cards for material movement and production sequencing).
	
	
	
	
	
	
	

	17. Just-in-Time purchasing and delivery by suppliers (daily shipments and on-time and frequent delivery, suppliers’ warehouses near the company, small lot size orders to suppliers, sourcing multiple part families from a single supplier).
	
	
	
	
	
	
	

	18. Just-in-Time production and delivery by the company (small lot sizes, JIT-manufacturing and selling, synchronization of processes, reducing inventory, distribution points close to the customers).
	
	
	
	
	
	
	

	19. Top management commitment and involvement (top managers set clear objectives, accept responsibility for quality, communicate with stakeholders, communicate a vision focused on quality, support team management for decision making, support management by encouraging, helping, coaching, and listening).
	
	
	
	
	
	
	

	20. Continuous improvement and value perfection (frequent inspection by autonomous defect control, improving products and processes, establishing best practices, creating quality circles, checking work results in detail).
	
	
	
	
	
	
	

	21. Total Productive Maintenance (routine maintenance, cleaning and lubrication of all equipment, tools, machines, and workspaces; detecting and treating abnormal operating conditions; safety improvement programs in maintenance).
	
	
	
	
	
	
	

	22. Managing setup time reduction (converting most of setup time to external time, quick changeover techniques, monitoring production-cycle time, 5S-sort, set in order, shine, standardize, sustain, and employees performing their own setup).
	
	
	
	
	
	
	

	23. Work standardization (jobs, tasks, work instructions are specified in standard operating procedures and used in day-to-day work; audits, job observation and checklists are used to check compliance with work standards).
	
	
	
	
	
	
	

	24. Use of quality tools and techniques (using Statistical Process Control, charts of defect rates, root cause analysis, fish bone type diagrams, process capability studies, the 7 quality tools, design of experiments and cross-functional small teams to identify causes of quality problems and reduce process variability).
	
	
	
	
	
	
	

	25. Visual management (control board visible to employees displaying planned and undertaken activities and quality metrics, devices for detecting abnormalities and stopping production, visually defined maximum caps for all inventories).
	
	
	
	
	
	
	

	26. Quality designed into the product (5S in product design, design-for-manufacture/assembly methods, mistakes proofing/Poka-Yoke, supplier and customer involvement in product development, concurrent engineering).
	
	
	
	
	
	
	


Part C: Industry 4.0 Technologies (I4.0 T)

Using the 7-point Likert scale, please state the level to which each element is implemented in your company. 

1 = zero level, 2 = very low level, 3 = low level, 4 = medium level, 5 = high level, 6 = very high level,

7 = extremely high level

	Implementation of Industry 4.0 Technologies
	1
	2
	3
	4
	5
	6
	7

	27. Cloud computing (a third-party service provider for the storage of data on the Internet).
	
	
	
	
	
	
	

	28. Big data analytics (real-time data collection and use of analytical tools, computers, and algorithms for deriving meaningful insights and patterns for improved decision-making).
	
	
	
	
	
	
	

	29. Internet of Things (interaction between the machines without any human intervention, using a network of devices with each device having its unique identification to the connected computer system).
	
	
	
	
	
	
	

	30. Additive manufacturing (three-dimensional digital model generated with the use of computer-aided design software followed by forming the final product using a 3D printer).
	
	
	
	
	
	
	

	31. Robotic systems (helping the human workers perform delicate and unsafe tasks with high levels of precision and safety).
	
	
	
	
	
	
	

	32. Augmented reality (augmenting real-world objects using computer-generated perceptual information).
	
	
	
	
	
	
	

	33. Blockchain (a peer-to-peer decentralized distributed ledger technology that makes the records of any digital asset transparent and unchangeable using a crypto-analytic hash function).
	
	
	
	
	
	
	

	34. Cyber-physical system (a distributed, multi-scaled, time-sensitive and networked embedded system which focus on complex independencies and integration between cyber and physical world composing computing, communication and control technologies).
	
	
	
	
	
	
	

	35. Artificial intelligence (the use of technological devices such as physical robots, computer vision, experience systems and software robots which aim at reproducing the cognitive abilities of humans to achieve objectives autonomously).
	
	
	
	
	
	
	


Part D: Waste management.
Using the 7-point Likert scale, please determine the level of each of the following waste type.
1 = zero level, 2 = very low level, 3 = low level, 4 = medium level, 5 = high level, 6 = very high level,

7 = extremely high level

	The company’s…………
	1
	2
	3
	4
	5
	6
	7

	36. Overproduction (producing items for which there are no orders or unnecessarily producing more than demanded).
	
	
	
	
	
	
	

	37. Waiting (idle time and delays for workers or machines).
	
	
	
	
	
	
	

	38. Over-processing (a manufacturing process that is unnecessary complex and does not add value, taking unneeded steps to process the parts).
	
	
	
	
	
	
	

	39. Unnecessary movement (unnecessary movement of people, any wasted motion employees have to perform during the course of their work, such as looking for, reaching for, or stacking parts, tools, etc.).
	
	
	
	
	
	
	

	40. Unnecessary transportation (unnecessary movement of materials, creating inefficient transport, or moving materials, parts or finished goods into or out of storage or between processes).
	
	
	
	
	
	
	

	41. Unnecessary inventory (unnecessary storage of raw materials, intermediates or semi-finished goods and finished goods that add cost).
	
	
	
	
	
	
	

	42. Defects (errors in producing the products or materials, resulting in scrap or rework).
	
	
	
	
	
	
	

	43. Underutilization of human resources (the waste of not using people to the best of their unique abilities).
	
	
	
	
	
	
	


Part E: Operational performance
Using the 7-point Likert scale, please determine the level of the performance measure in your company.
1 = zero level, 2 = very low level, 3 = low level, 4 = medium level, 5 = high level, 6 = very high level, 

7 = extremely high level

	The company’s…………..
	1
	2
	3
	4
	5
	6
	7

	44. Effectiveness (the degree to which the objectives are achieved).
	
	
	
	
	
	
	

	45. Efficiency (achieving the largest amount of products/work using the least resources).
	
	
	
	
	
	
	

	46. Productivity (the total number of good and non-defective parts divided by the total labour hours worked minus any scheduled non-production time, the total parts produced).
	
	
	
	
	
	
	

	47. Delivery reliability (the percentage of orders delivered on time that are correct and complete, quick response to customers).
	
	
	
	
	
	
	

	48. Flexibility (changing product mix and volume, meeting fluctuations in customer demands, introducing new products into production quickly, adjusting capacity rapidly within a short time period, customizing products).
	
	
	
	
	
	
	

	49. Quality (the parts meeting the quality specifications, the non-defective products, products not requiring rework in process, products not requiring excessive rework and hence are not scrapped or recycled into raw materials).
	
	
	
	
	
	
	

	50. Cost of poor quality (total cost associated with scrapped parts/discarded materials, rework and any standing inventory; internal failure cost; maintenance cost).
	
	
	
	
	
	
	

	51. Lead time (the period of time that it takes for goods to be delivered after a customer has ordered them).
	
	
	
	
	
	
	


Part F: Financial performance

Using the 7-point Likert scale, please determine the level of the performance measure in your company.
1 = zero level, 2 = very low level, 3 = low level, 4 = medium level, 5 = high level, 6 = very high level, 

7 = extremely high level

	The company’s…………..
	1
	2
	3
	4
	5
	6
	7

	52. Return on sales.
	
	
	
	
	
	
	

	53. Return on investment.
	
	
	
	
	
	
	

	54. Revenue growth rate.
	
	
	
	
	
	
	

	55. Return on assets.
	
	
	
	
	
	
	

	56. Overall company profitability.
	
	
	
	
	
	
	

	57. Net sales.
	
	
	
	
	
	
	

	58. Return on capital employed.
	
	
	
	
	
	
	


Thank you for your participation!
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