
 
 
 
Back from the brink: From Simulation to Implementation, a lean 
success story in a regulated industry. 
By Gregg Messel, Pat Lucansky and Robert Burke 
 
Background 
In November of 2001, a $100 million Division (former Shingo prize winner) of a $2 billion 
Corporation, in San Antonio, Texas (USA) realized they needed help, they had lost their 
way.  To make matters worse, the management team had recently left the company and 
many of the past improvements had disappeared as well. The foundation and driving 
force for sustainability went out-the-door with them. An in-depth analysis revealed that 
they were literally drowning in inventory which tended to collect in an area affectionately 
know as the "gray forest". The area was a collection point for incomplete products, 
products with missing parts, quality problems from both their internal processes and 
supplier related issues. Over 80 per cent of products produced spent time in the "gray 
forest".  The company had a serious problem.  

 
With the assistance of external consultants, the company developed an approach aimed 
at solving the immediate and long-term problems. A project steering committee was 
formed to lead the change effort. They decided to tackle the problems with four teams 
(1) Layout/flow- addressed the mounting inventory problems, (2) Quality- identify and 
correct the quality issues and improve first pass yield, (3) Process Improvement- 
Value Stream Map their process from end-to-end, improve flow, organizational structure 
and sustainability with the aid of Visual Factory Management (VFM) and (4) 5S- put 
discipline back into the organization while freeing up space for value-added activities 
(See figure 1). 5S is a lean tool for cleaning and organizing the workplace and is defined 
as;       

1.  Sort: Keep what is needed and remove everything else from the area.  
2.  Shine: Clean and eliminate contamination and clutter from the area.  
3.  Straighten Evaluate and improve workflow  
4. Standardize: Share your standards and methods with everyone so that 

anything out of    place or not in compliance will be immediately noticed.  
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efforts. 

5. Sustain: Periodic reviews of the areas to encourage and recognize 

 
 
 
 
 
 
 
 
 
 
 



The project steering team met with the teams for updating every two weeks. Most of the 
members on the steering team were either champion’s or a team member acting as a 
contributor. The Steering team monitored progress against milestones, made 
recommendations, and assigned additional resources as required.  They recognized the 
efforts put forth by the teams and provided praise and recognition when milestones 
were met.  

 
The Layout team was chartered to improve the overall work flow, eliminate the “gray 
forest” and ensure that sub-assembly areas fed assembly lines at the correct time.  The 
team had to do all of this without interrupting production. Prior to the move, the planning 
department was consulted in order to engage them and utilize their expertise.  Aiding 
them in their desire for rapid change was the equipment’s ability to plug and play. Since 
all of the equipment was on wheels and there were numerous connections for electric, 
air, water, nitrogen, phone lines and computers located throughout the facility, moves 
were fairly easy.   
 
The Quality improvement team was tasked with improving first pass yield from 10% to 
55%.  The team began by performing a Pareto analysis of problems captured on the 
quality reports. They concentrated on final assembly utilizing root cause analysis to 
identify which sub-assembly area produced the defect.  The quality team was further 
challenged to ensure the continued flow of product and to reduce the backlog currently 
in the department.   
 
The Process improvement team was chartered to reduce the cycle time and the amount 
of paperwork processed throughout the operation.  The team developed “As Is” value 
stream maps and process flows of their current processes.  They held viewing events 
with all of the stakeholders to identify the information they used in creating the maps.  
The team chose a novel approach by deciding to reduce paper work at least 50% and 
processing time by 25% before implementing their new Manufacturing Execution 
System (MES). Furthermore, the team identified excess inventories, where it was 
located and the reasons that created the inventory.  
 
The 5-S team was chartered to reduce current space utilized by manufacturing from 
20,000 to 15,000 square feet.  The driving force was to relocate a stand-alone sub-
assembly area into the plant.  The 5-S team had to find the space and do it quickly.  
 
Training 
Prior to getting started with the teams, a series of training sessions were conducted to 
educate the staff on Lean concepts and methods. The first of several training sessions 
was accomplished by conducting a Lean Business Simulationsm workshop.  The 
simulation workshop was interactive and incorporated company business issues into the 
session. Participants actually ran a business not unlike their own. The workshop 
demonstrated improvements through the application of lean tools such as pull 
manufacturing and visual factory management.  The day long workshop included 
training in problem solving, cross-functional team development, measurement systems, 
communications, cellular design, process mapping, value assessments, visual controls, 
kanban, lean planning and scheduling, vendor managed inventory, Poka yoke and flow 
manufacturing. To demonstrate the importance of the journey, participants at the 



workshop represented all levels of the organization, from operators to senior 
management. Many of the staff commented that the sessions clearly showed them how 
the lean tools could be implemented in their areas. 

 
After the workshops were completed, the teams met to refine their charters, define their 
goals and objective, identify ways to communicate their progress, and finalize their 
project plans. They agreed that the Process Improvement team would create an “As-Is” 
process map of their entire value stream identifying pinch points, inventory, cycle-times, 
lead times, wait times, process and material flow (no matter how convoluted) and non-
value-added (NVA) activities. The maps served to validate their perceptions, direct their 
change efforts and later help drive the continuous improvement process. Once that was 
complete, a second round of instruction was undertaken that included specific training in 
DMAIC, 5S, and process redesign. The classroom training focused on concepts and 
application in the field. Through a unique approach of combining classroom and 
practical applications, the teams learned to deploy these new tools and techniques on 
their business issues.  
 
Plant Layout Team 
The plant layout team was charged with establishing a new final assembly line to 
incorporate two current products being assembled and the introduction of a new product 
line within the year.  The team designed two identical lines for the existing products, to 
allow flexibility due to swings in volume and mix, which would then provide for  
assembly of the products on either line.     
 
Next, they came up with an airport-like approach to laying out the factory since 
sequencing workstations was essential.  Each of the sub-assembly lines would serve as 
a taxiway to the main assembly line or runway.  Using a blank sheet of paper, a rough 
draft of the new plant was constructed. In order to minimize the impact on the overall 
production in the facility and to prepare for the major production line move, they piloted 
a move of one sub-assembly area in order to learn how to move a line.  This exercise 
produced an interesting finding, the realization that RAW and WIP inventory currently 
housed in the production areas exceeded the requirements of the new line. 
 
In order to determine what optimal inventory levels should be, the team formed a 
“Kanban” sub-team. Their task was to reduce the overall inventory on the shop floor by 
at 50%.  They reviewed inventories currently on the floor, production plans for the next 
three months and staffing required to move products from the warehouse to the shop 
floor.  They understood from the initial proposal they would have to restock the lines 
four times a day versus the current daily restocking.  As a result, the Kanban team was 
able to move $450,000, from production lines and sub-assembly areas back to the 
warehouse.  This opened up over 5,000 square feet of floor space  

 
With the inventory out of the way, the main line was then turned 90 degrees from its 
original location. The team decided to use a straight-through main line for visual 
management and the ability to mirror the workstations. The layout also facilitated rapid 
change-over from one product to another. Stocking aisles were established on both 
sides of the main assembly line and inventory replenishment was now performed on the 
outside of each production line. (See figure 2) 



The benefit gained by having a straight line on the main production line was that 
bottlenecks could be seen immediately.  Managers and supervisors could now see 
where additional help was required, where quality issues were occurring, and where 
stock-outs were impacting final assembly requirements.  
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Upon completion of the map, individuals from the departments were invited to review 
the map for accuracy and completeness. When the map was agreed to, a value-added 
assessment of the “As Is” process was performed.   
The rules for the value assessment were:  

1) Value-added; the step adds value to the product and which the customer 
would be willing to pay. 

 2) Non-value added; the activity does not add value to the product and the 
customer would not be willing to pay for it and  

3) Sustaining Non-value added; those activities, which add no value but must 
be performed. The activity may be a regulatory requirement, or contribute to business 
effectiveness. 

 
With the “As Is” maps completed, the next step was to develop the “To Be” process. 
The goal was to eliminate as many of the non-value added activities and reduce as 
many of the sustaining activities as possible. Using the “As Is” map as a roadmap, they 
redesigned the process and gained senior management approval. Also, the new 
process would be used to guide in the implementation of new the Manufacturing 
Execution System.  The new process reduced the total amount of paperwork by 51% 
while decreasing lead-time, eliminating non-value-added activities and reducing 
handoffs. (See figure 4)   
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5S 
Since the team was charted to free up 5,000 square feet of manufacturing space, they 
used the 5S methodology to the activities in to five parts. 

 
1. Sort 
The team and each of the departments started the day with a “red tag” event.  The “red 
tag” event identified those items no longer needed in the area.  The idea is to remove all 
items that are non-essential to production with no-exceptions. The 5-S team usually 
made two passes through a department in conducting “red tag” events.   
 
2. Shine 
The 5-S Team designed cleaning carts for each of the departments.  They color-coded 
the carts and all of the cleaning supplies on the cart.  Each of the carts was stored in 
their own matching color-coded square.  They established daily, weekly, and monthly 
cleaning activities for each department. All operators and supervisors were trained on 
the cleaning schedule and monitoring method to be employed for each area.  A cleaning 
sign off sheet was placed in the area along with supervisor follow up. 
 
3. Straighten 
As the team progressed to the straighten phase additional items were found to be in 
excess and were moved to the “red tag” area. This phase consisted of locating all of the 
tools required for each of the workstations. A color coding system was established for 
each station and all of the drawers and tools were color coded as well.  The team and 
the employee for the workstation completed a sponge rubber shadow tool insert for 
each drawer.  

 
4. Standardize 
The standardization process is truly an on-going 
task.  As each new area was being reconfigured 
Kanban squares, process flow lines, and work areas 
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squares were taped blue, flow lines were green and 
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5. Sustain 
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hours from 750 per week to less than 150 per week. The Management team felt the 
new factory layout was capable of producing 225 units per week, however the lack of 
sales volume prevented them from truly testing the new layout.  The floor space freed 
up was between exceeded 5,000 feet.  This allowed the relocation of the one sub-
assembly line from its former location into the facility. The "gray forest' was shrunk not 
only in size but in the number of products held waiting to be processed.  Inventory which 
previously took 2,000 square feet of floor space now only requires 400 square feet.  
Rather than 200 products held in the “gray forest” they now average 25-30. Additional 
benefits from the redesigned processes were: 

• Elimination of various reports and files - approximately 51% reduction in the 
amount of paper generated.  

• Reduction in the number of personnel required in support areas 
• Reduction in the space required to hold/maintain all of the paper 
• Bottlenecks are now visible 
• Overtime significantly reduced in final testing 
• Non-value-added activities eliminated and hand-offs reduced by 75%  
• Lead-times were decreased by an average of 25% 

 
Continuous Improvement 
Since this is a journey without end, the company has continued with the improvement 
process as listed below: 

 
• 5-S team continues to attack muda through out the facility.  They have 

made another 50% improvement on their own. 
• Rolling first-pass-yield has improved beyond 40%  
• Layout - continues to be modified to meet customer demand.  

 
Lessons Learned 
The company underestimated the amount of time and resources required for the 
Layout, 5S, First-Pass-Yield, and Process Flow Redesign effort. It was important to first 
get the business moving in a lean direction with positive benefits before undertaking 
implementation of work cells. They lost some of their champions after the end of the 
initial project which in turn slowed down the continuous improvement process. 
Management has since added new members to the team to reinforce the lean initiative 
and continue the improvement journey. 
 
For question or comments relating to the article or Lean tools and techniques, please email authors.  

VIP is an operations improvement consulting firm specializing in the delivery of value through implementation of Lean 
Manufacturing and Supply Chain Management tools and techniques in a variety of industries from discrete parts to 
continuous flow, from distribution to assembly, from aerospace to pharmaceuticals. We have enjoyed equal success 
deploying these tools and techniques in non-traditional settings like offices, regulated environments and retail 
settings. Visit our website at www.vipgroup.us. 
 

Gregg Messel is a Senior Director of Operations from Value Innovation Partners, Ltd. and can be reached at 
gmessel@vipgroup.us. 
 
Patrick Lucansky is an Executive Director from Value Innovation Partners, Ltd is a Certified Management 
Consultant through the IMC, teaches operations/ lean courses at the BA/MBA levels and can be reached at 
plucansky@vipgroup.us. 

Robert Burke is an Executive Director from Value Innovation Partners, Ltd is an expert in Lean Enterprise and 
Supply Chain Management; APICS certified and can be reached at rburke@vipgroup.us.  
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