Improving ZF efficiency using Lean Thinking.
Introduction
This report focuses on the production assembly lines at ZF Pontypool as this area covers several of the 9 wastes. The key performance measures that need improvement are productivity and first pass yield. The current output is below OEE target by 29.54%. Due to the multiple stages in the production process, the chances of muda occurring is even higher, muda means “waste,” specifically any human activity which absorbs resources but creates no value (Womack et al, 2003, pp.19). By using a practice known as lean thinking we can concentrate on what adds no value and try our best to minimise or eliminate these actions. Production works hand in hand with many other departments and if poor existing practices are in place then this could cause delays, over/under production, rework, etc.
Current Condition: Line 10
As it stands, If the customer demanded we produce at maximum output, we would have a hard time meeting those demands. Line 10's yield alone is usually half of target, it experiences breakdowns regularly. Whereas in small breakdowns an operator can manually reset, during large breakdowns the line is unable to work until maintenance arrives to rectify the issue. Furthermore, re-stock and line set up proceedure is unoptimised as they take an excessive amount of time. Compared to all lines, Line 10 is the worst.
From the table, we can see that only 55.55% of production time adds value. This is an area that has great potential for improvement through complete overhaul of processes using lean practices.
ZF Production and 9 Wastes of Lean Thinking
Below is a table that shows how the nine wastes relate to production  in ZF Group. According to Boyer (2023) waste in manufacturing can lead to unnecessary costs and reducing profitability. It can manifest in various forms including excess inventory, quality defects, overproduction, and even unnecessary motion within the manufacturing facility. 
Future Improvement Goals
The cycle time (time taken for 1 product to go through the entire process) is 19-20 seconds depending on the part running, For improved efficiency we should follow the new future timetable below and listed aims to keep cycle time accurate:
Time Improvement from old = -50.4 minutes
65.12% value added time following new table.
•Robotics on each line and for movement of goods.
•Speed up existing human processes.
•Improve department collaboration.
•Implement Kanban/PDCA.
Quantification Graphs and Figures.
Proposed Recommendations
To effectively implement lean practices, we must first ensure that good communication is maintained among all workers involved. I believe the primary focus of attention should be on machinery breakdowns, as they frequently are a result of long-term repairs being put off, as the quickest repairs tend to keep production functioning for the remainder of the shift; instead, a long-term solution should be worked on, and SOPs should be followed for breakdowns so repair time is reduced. Inefficient labourers cause output to fall short of target due to speed or lack of skill; to address this, I believe that standard operations should be implemented to improve process understanding. Moreover, providing incentives for operators like this could increase morale and speed up productivity. Finally, I believe automation, where possible, can eliminate confusion and workload and reduce costs in the long run despite having a fairly high upfront cost. Automation will keep cycle times consistent while also assembling with precision, reducing line rejects and rework. Optimising the layout of restock trolleys and pathing of parts from/to storage will also save on time in the long run. To keep these propositions in place and to help implement them in the future, the PDCA method should be followed in order to minimise oversights and errors.
Continuous Improvement - P.D.C.A Format
Overall Benefits
Implementing these strategies would lead to an increase in value-added time, a reduction in overall lead time, fewer line rejects, enhanced operator understanding, a reduced need for safety stock, improved coordination between departments, and a higher likelihood of staying on target.
According to Melton (2005, pp.7) Lean thinkers are aiming for ‘perfection’ and in doing so the improvement cycle is never ending. This explains that lean practices need to be perpetually reviewed and adjusted to work effectively, and management should be aware of its importance.
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Assembly Process Time Taken
| Build plan sent in advance) | NIA

Product changeover procedure | 25 minutes

Part racking re-stocked for line | 20 minutes

!l

|19-20seconds

Operator breaktime 30 minutes
Breakdown repair ~30 minutes
Quality checks (DLN) (1 Pallet) | 15 minutes

Total

4.42 Hours (per pallet)
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9 LEAN WASTES

EXAMPLE

Defects

Scrapped/Reworked parts.

Overproduction Excess time to finish set build plan. Excess product made
during shifts.
Waiting Repair delay causes complete halt. Line process speed

causes idling.

Non-Utilised Talent

Uneven workload delegation per person. No employee input
for decisions due to traditional management.

Transportation Parts moved from storage to production when needed.
Packaging moved from production onto delivery HGV.

Inventory Lack of needed stock sourced for product.

Motion Parts need to be reached from above, behind and below.

Extra-Processing

Greasing assembled product. Walking to re-stock trolley.

Unnecessary Labour

Lining boxes, lubricating small parts for easier assembly, etc.
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Assembly Process Goal Time
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Part racking re-stocked for line | 15 minutes
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|1 pallet completion |

Operator breaktime 30 minutes
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Quality checks (DLN) (1 Pallet) | 10 minutes

Total

3.58 Hours (per pallet)
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