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1. [bookmark: _Toc227934981] Introduction
[bookmark: _Toc227934982]Background

Industry 4.0 describes the growing use of digital technologies to improve manufacturing performance, visibility and decision-making. Manufacturers now rely far more heavily on live production data because it allows them to monitor losses, respond to downtime quickly, improve planning and support continuous improvement. Rather than relying on opinion, delayed paperwork or assumptions, companies can use connected systems to build a more accurate picture of what is happening on the shop floor.

[bookmark: _Toc227934983]Purpose of the report
This report evaluates how a digital production reporting system can support continuous improvement within Safran Seats GB manufacturing through the use of POET and operator-led iPads. The focus is on improving visibility, management decision-making and Overall Equipment Effectiveness (OEE) measurement.

[bookmark: _Toc227934984]Case study overview
Safran Seats GB manufactures premium aircraft seating, including first- and business-class products. To meet demand and quality expectations, the machine shop must operate to a high standard. MAZAK 5-axis machines are used to produce components, and the data entered by operators is used by production management and senior operations staff. Accurate reporting is therefore important not only for daily control but also for longer-term performance improvement.

[bookmark: _Toc227934985]Report structure
The report first explains the weaknesses of the previous paper-based system, then outlines relevant Industry 4.0 and continuous improvement concepts. It then proposes a digital solution, presents an implementation plan, evaluates expected impact and considers the barriers that may affect successful rollout.


[bookmark: _Toc227934986]Current State and Problem Identification
[bookmark: _Toc227934987]Description of the current manufacturing process
Before digital reporting was introduced, Safran Seats GB used a paper-based approach to capture production activity. Operators completed an A3 sheet and recorded activity at regular intervals throughout the shift. At the end of the shift, the paperwork was handed over for collection, and the information was rarely reviewed in enough detail to support rapid action. OEE was then estimated from hours worked against the time management expected the job to take.

[bookmark: _Toc227934988]Current performance issues
This system created several weaknesses. First, downtime was not always recorded consistently because operators could describe losses differently, making comparison difficult. Secondly, information only became available after the shift, so management could not respond quickly to emerging issues. Thirdly, the method relied heavily on memory and manual interpretation, which reduced confidence in the figures being reported. As a result, OEE became an estimated measure rather than a reliable basis for improvement.

[bookmark: _Toc227934989]Why the current method is weak
A manual reporting method is weak because it gives poor visibility, delays corrective action and makes patterns harder to see. Small recurring losses can remain hidden while attention is focused only on major breakdowns. This encourages reactive decision-making rather than proactive management. When data is late or inconsistent, managers may know that performance is poor but still not know why it is poor.

[bookmark: _Toc227934990]2.4 Link to continuous improvement
Performance measurement is central to continuous improvement because organisations need a reliable baseline before they can identify, prioritise and evaluate improvements. Cunha, Dinis-Carvalho and Sousa (2023) argue that monitoring and measurement are fundamental to improvement systems. If the data is unclear, root cause analysis becomes much weaker and improvement resources may be directed at the wrong problems. In Safran’s case, unreliable reporting makes it harder to target downtime, scrap and other losses in a disciplined way.


[bookmark: _Toc227934991]Industry 4.0 and Continuous Improvement Concepts
[bookmark: _Toc227934992]Industry 4.0 overview
Industry 4.0 refers to the use of digital technologies to improve the organisation, visibility and control of the manufacturing value chain (Vaidya, Ambad and Bhosle, 2018). In practice, this often involves connected devices, real-time information and better integration between operators, machines and managers.

[bookmark: _Toc227934993]3.2 Digital technologies relevant to this case
For this case, three digital elements are especially relevant. The first is IoT-style connectivity, where production information can be fed into a central system and viewed quickly. The second is the use of digital dashboards, which allow large volumes of data to be stored, displayed and analysed over time. The third is the human-machine digital interface, in this case the iPads used by operators to input production data in a structured format. Together, these technologies improve the speed, consistency and visibility of reporting.

[bookmark: _Toc227934994]Continuous improvement concepts
Lean manufacturing aims to reduce waste and improve process flow, while Six Sigma supports improvement through a structured, data-driven approach to problem-solving. Holtskog (2013) describes continuous improvement as a cornerstone of lean thinking, and Thakur, Akerele and Randell (2023) show how structured improvement methods depend on reliable data and control. In this case, digital reporting strengthens continuous improvement because it creates a better evidence base for reviewing performance and selecting actions.

[bookmark: _Toc227934995]OEE as a performance measure
OEE is widely used in manufacturing to assess how effectively equipment is being used. Singh et al. (2013) describe OEE as a measure of equipment utilisation. It is usually assessed through three elements: availability, performance and quality. Availability considers planned production time against downtime losses. Performance compares actual running speed with the ideal cycle time, while quality measures the proportion of good units produced. Because OEE brings these dimensions together, it is valuable for identifying where losses occur and whether improvement activity is having an effect.


[bookmark: _Toc227934996]Proposed Digital Solution
[bookmark: _Toc227934997]Overview of the proposed system
The proposed system uses an iPad at each machine workstation. Operators record what has happened during the previous hour, including production quantity, downtime, downtime reason and scrap. This information feeds into POET, which updates OEE and related performance measures. Managers can then view the data through dashboards and reports instead of waiting for end-of-shift paperwork. The main benefit is improved visibility across the machining area.

[bookmark: _Toc227934998]What data would be captured
The system should capture operator ID, job number, start and stop time, downtime duration, downtime reason code, quantity produced and scrap quantity. These fields matter because they allow performance to be tracked against the production plan, help standardise loss reporting and provide a clearer view of both output and waste.

[bookmark: _Toc227934999]How the system improves data quality
Data quality should improve because reporting becomes more timely and more standardised. Hour-by-hour entry reduces reliance on memory, while dropdown categories reduce variation in how downtime is described. The system also makes comparison easier across shifts and machines, helping management identify patterns that may not be obvious in a paper-based process.

[bookmark: _Toc227935000]How the system supports OEE
The digital system supports all three elements of OEE. Availability is supported through start and stop times, downtime duration and downtime reasons. Performance is supported through output and progress against the expected rate. Quality is supported through scrap recording, defect categories and rework trends. In this way, the system does not simply gather data; it gathers the specific data required to understand equipment effectiveness.

[bookmark: _Toc227935001]Why this is an Industry 4.0 solution
This proposal reflects Industry 4.0 because it uses connected digital devices, near real-time reporting and centralised visibility of production data. It also helps management move away from delayed and inconsistent reporting towards a faster, more evidence-based improvement process.


[bookmark: _Toc227935002]Improvement Plan
[bookmark: _Toc227935003]Improvement aim
The aim is to improve production visibility and support continuous improvement through digital operator data capture and OEE reporting.

[bookmark: _Toc227935004]Objectives
The main objectives are to improve downtime recording accuracy, reduce unclassified downtime, speed up reporting to management, improve visibility of scrap causes and provide a more reliable OEE baseline.

[bookmark: _Toc227935005]Implementation stages
The first stage is to define requirements by selecting pilot machines, agreeing the required data fields and standardising downtime categories. The second stage is to build the data capture method by configuring iPad screens, creating dropdown menus and training operators. The third stage is a pilot trial on one machine or a small group of machines, allowing Safran to review usability, accuracy and operator engagement before wider rollout.

The fourth stage is to develop dashboard and KPI reporting, including OEE views, downtime Pareto charts and scrap trends. The fifth stage is to review pilot results, refine categories and strengthen training where necessary. The final stage is wider rollout across the machining area, supported by standard procedures and regular review meetings.

[bookmark: _Toc227935006]Improvement tools
Several quality tools can strengthen the implementation. Pareto analysis can be used to identify the biggest downtime contributors and focus attention on the few issues causing the most loss. The 5 Whys can then support root cause analysis for recurring problems. A Fishbone diagram can help explore broader causes of downtime or incorrect reporting by considering factors such as Man, Machine, Method, Material, Measurement and Mother Nature.


[bookmark: _Toc227935007]Evaluation of Expected Impact
[bookmark: _Toc227935008]Baseline performance
Safran reported an average OEE of 43% in 2023 (Godard, 2024). This low figure suggests that the department was experiencing significant losses and that reporting delays were limiting management’s ability to respond effectively.

[bookmark: _Toc227935009]Expected KPI improvements
The first expected improvement is in downtime control. Faster, more consistent recording should make downtime easier to classify and analyse. The second is improved OEE accuracy. If availability, performance and quality losses are captured more reliably, OEE becomes a more trustworthy indicator of true performance. The third is improved quality visibility through better scrap reporting and easier traceability of recurring issues. Finally, productivity should improve because hidden losses become easier to identify and escalate.

[bookmark: _Toc227935010]Critical evaluation
The proposal has strong potential, but the benefits depend on consistent use. A digital system improves visibility, but it does not automatically eliminate the causes of poor performance. Manual entry still creates the possibility of error, delay or selective reporting. There is also a risk that operators may see the system as a monitoring tool rather than an improvement tool. For that reason, management must ensure the purpose of the system is clearly communicated and that the data is used fairly. The long-term value of the system will depend on disciplined follow-through, training and future integration with machine-generated data where possible.

Another important point is that better reporting does not automatically mean better performance. The data must be reviewed, interpreted and linked to action. If management collects more information but does not respond to recurring losses, the system will simply create better visibility of poor performance rather than improvement. This means review routines, escalation routes and ownership of actions are just as important as the technology itself.

There is also a balance to be achieved between control and usability. If the form becomes too detailed, operators may see it as an administrative burden and either rush the entries or avoid giving enough detail. If it is too simple, important causes of downtime may remain unclear. The system therefore needs to be detailed enough to support analysis while still being practical on a busy shop floor.


[bookmark: _Toc227935011]Implementation Challenges and Mitigation
[bookmark: _Toc227935012]7.1 Technical barriers
A key technical barrier is reliable Wi-Fi coverage on the shop floor. Digital reporting depends on connectivity, so poor signal or system downtime could interrupt data capture. Software fit is another issue, as POET must match operational needs and remain dependable during planned or unplanned maintenance. Hardware damage must also be considered, particularly with shared devices in a production environment.
These risks can be reduced by providing offline or backup reporting options, keeping interfaces simple and ensuring there is a clear support route for both software and device issues.

[bookmark: _Toc227935013]7.2 Human and cultural barriers
Cultural resistance is likely to be one of the biggest challenges. Long-serving operators may be reluctant to change familiar routines, while others may worry that the system is being used to judge individual performance. Late or inaccurate data entry could also undermine the value of the dashboards.
These risks can be reduced by involving operators in the design of the system, explaining the purpose of the change clearly and reinforcing that the focus is process improvement rather than blame. Training and early feedback will be important for building confidence and consistency.

[bookmark: _Toc227935014]7.3 Organisational barriers
Successful rollout also depends on organisational alignment. If departments use different categories, fail to review the data or do not follow through with actions, the system will lose credibility. Management time is another constraint, because regular KPI reviews are needed if digital data is to drive improvement rather than simply create more reports.
Mitigation should include clearly defined ownership, standardised reporting rules and routine review meetings that link results directly to the continuous improvement plan.


[bookmark: _Toc227935015]8. Discussion
[bookmark: _Toc227935016]8.1 Is the solution appropriate for the case study?
The proposed solution is appropriate for the case study because it directly addresses the weakness in production reporting. It improves visibility, provides more timely information and strengthens the evidence base for continuous improvement. It also supports OEE more effectively by capturing the data needed to evaluate availability, performance and quality in a more structured way.

[bookmark: _Toc227935017]8.2 Limitations and future development
The system still has limitations because it relies on operator input and therefore does not remove all risk of human error. It also improves visibility rather than solving problems by itself. Future development could therefore include greater machine connectivity, automatic signalling, predictive maintenance and AI-supported trend detection. These additions would move the process closer to a more advanced Industry 4.0 environment.
Even so, the current proposal remains a realistic starting point because it improves the quality and speed of information without requiring full automation from day one. A phased approach is more practical than attempting a complete digital transformation immediately, as it allows Safran to test the process, learn from early issues and build operator confidence before wider rollout.


[bookmark: _Toc227935018]9. Conclusion
[bookmark: _Toc227935019]9.1 Overall conclusion
The case study shows that weak shop-floor reporting can limit the value of OEE and reduce the effectiveness of continuous improvement. At Safran Seats GB, the previous paper-based approach created delays, inconsistency and poor visibility, making it harder for management to identify losses and act on them.
The proposed use of POET through iPad-based reporting offers a practical digital solution. It should improve the speed, consistency and usefulness of production data, while providing a stronger basis for OEE measurement, quality visibility and decision-making. The most realistic recommendation is a phased pilot approach supported by operator training, standardised categories and regular management review. If implemented consistently, the system should strengthen both operational control and longer-term continuous improvement.

[bookmark: _Toc227935020]Summary Table - Core Data Fields
[bookmark: _Toc227934585]Table 1 - Shows the Purpose of Core Data Fields
	Data field
	Purpose

	Operator ID
	Identifies who entered the data and supports accountability.

	Job number
	Shows which order is running on each machine.

	Start/stop time
	Helps track progress against the production plan.

	Downtime duration
	Measures time losses affecting availability.

	Downtime reason code
	Standardises reporting and supports Pareto analysis.

	Quantity produced
	Shows output by hour, shift or job.

	Scrap quantity
	Improves visibility of waste and quality loss.
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