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KENNETH J. GEMBEL II 

Managing Quality in Global Production Facilities:  
Integrating Dynamic Quality System Strategies into a Transplant Facility Work Culture 

It was late into Friday evening before Ken Fisher could finally call it quits. He had spent most of the day 

trying to appease a global automotive Original Equipment Manufacturer (OEM) customer about the 

product defects that had unexpectedly been plaguing them lately.  It had only been a month since he was 

suddenly relocated to the southern Mexico manufacturing facility to institute corporate quality standards 

and a robust business culture into the local hourly and salary plant workforce. 

Quality Mission and Challenges 

The Global Manufacturing Corporation (GMC), a Tier 1 drivetrain components supplier for the 

international automobile industry, has decided to push the majority of new product launches to its 

Mexican facilities.  The products that will be guided into GMC’s Mexico facilities are intended for the 

North American vehicle market. As a privately owned company, GMC’s founder and CEO decided that 

moving the majority of manufacturing operations out of the United States (U.S.) was the best alternative 

for protecting the financial viability of the organization. In the shadows of the near total collapse of the 

U.S. economy in 2008, tough business decisions had to be made to maintain a cost competitive position. 

But with that also comes the challenge of producing extremely high quality products in foreign locations 

where the workforce is not philosophically ingrained with continuous improvement ideas, and in some 

cases, lack experience with manufacturing jobs in a fast paced and tough industrial environment. Because 

of this situation, GMC’s senior corporate leadership ordered Ken Fisher to relocate to Mexico and 

manage the quality assurance programs at the Company’s largest Mexican assembly facility, GMC de 

Mexico. He was expected to establish the quality programs necessary to position the manufactured 

components among the best in the global market. This would prove to be quite a personal and business 

challenge, but Ken very much looked forward to the task and an opportunity to prove his value to the 

company. Ken was selected because of his plant management experience and technical knowledge with 

similar problems that had been conquered at the company’s main U.S. facility. This opportunity was a 

monumental challenge because he was not fluent with the native Spanish language and culture, and 

needed to also integrate his wife and two daughters, aged five and two, into a country seen as extremely 

dangerous and with a workforce and staff that operated with very different work philosophy.  

When GMC made these critical strategic decisions, the division in México became the Company’s largest 

and most profitable.  With this direction, the new facilities in Mexico started to overtake the original 

facilities in Detroit, Michigan, where the company was founded. These original facilities had been the 
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corporation’s flagships and functioned with highly tenured associates that had operational experience 

averaging 25 years or more.  The manufacturing facilities in the Detroit geographic location had been 

producing a multitude of automotive components since the early 1900´s. These U.S. plants had an 

ingrained manufacturing knowledge, which showed in the workforce’s assembly diligence but was 

sometimes countered by their “unionized” automaton mentality. This extensive experience created 

pockets of critical tacit knowledge, which helped establish the very high standards of quality for the 

organization. 

The first Mexican operations were launched in 2001 and these locations were slowly becoming the 

premier production sites in the organization. What started as a solitary 300,000 ft
2
 production facility with 

280 associates had evolved into a mammoth 3,000,000 ft
2
 complex composed of three pristine world-class 

manufacturing factories that operate with 4,500 associates. In the CEO´s eyes, the organization was built 

around integrity. Wherever the organization chose to build their diverse products, they demanded 

establishment of operational methods mirroring the same values and standards that made the organization 

successful. The associates in Mexico have had very limited exposure to the senior leadership of the 

organization.  In the founding facilities, it was very common to see senior leadership on the plant floor on 

a very frequent basis; that’s the crucible that formed them. This interaction with the senior leadership was 

very critical in developing the company culture. These impromptu visits often led to many coaching 

sessions based on the leaders experience and continuously reinforced the values, missions and goals of the 

organization. It helped infuse the feeling of a small family owned business even though the company 

operated with more than 16,000 associates in 20 countries. It also showed that senior leadership was not 

disconnected from operations, where the actual value is being generated. 

Products 

GMC produces an array of driveline products for passenger cars, pickup trucks and sport utility vehicles 

(SUVs).  The company’s core products stem from the vision that they can design, produce and assemble 

any product that transmits power from the engine/transmission to the wheels, and at the highest quality 

levels.  The Mexican facilities produce driveline components for pick-up trucks, SUVs, front and rear 

wheel drive cars. The product portfolio of this specific facility, which Ken now directs, consists of the 

manufacture of driveshaft components and complete final assembly of front and rear axles (see Figures 1 

and 2), rear drive modules (RDM) and power take-off units (PTU).  

 

  Figure 1. Truck/SUV Rear Axle 
 (Dana Corporation) 
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Figure 2. Truck/SUV Front Axle 
 (Dana Corporation) 

Front and rear axles are the primary profit generators for GMC´s product lines. These products have a 

long history within the American passenger car and truck market where their technology has evolved over 

the past 100 years. Additionally, the products have a moderate level of technology, but still require a 

sophisticated assembly process to ensure that the expected high levels of quality are met. 

The driveshaft lineup (Figure 3) consists of a variety of models and each model has one to three drive 

shafts that make up a saleable unit. The process used to make these components is very common among 

the different driveshaft models and does not demand a technologically advanced system to manufacture. 

The driveshaft is often considered a “commodity”
1
 product in the driveline-manufacturing world. It is a 

very labor intensive product with very low profit margins, but it makes a very significant impact on the 

performance of the vehicle.  

  

Figure 3. Two-Piece or Double Cardin Driveshaft 
 (Dana Corporation) 

The drive shaft rotates at very high speeds (up to 4,000 rpm) and transmits vibration through the vehicle if 

any component in the product is not made exactly to OEM specifications.  On the other hand, the PTUs, 

RDMs, and front/rear axles have a great deal of raw material and advanced electronic systems that are 

used to differentiate, monitor and control torque to the front and/or rear wheels of the vehicle.  The 

products perform the same functions as a traditional front or rear axle but utilize this advanced technology 

to enhance the performance while improving fuel efficiency for the consumer. The production systems 

used to manufacture and assemble these products requires very sophisticated manufacturing equipment. 

The drive line components are the most expensive mechanisms for an OEM supply base, so there is a 

very high level of focus on the quality performance to the customer. The OEMs understand that these 

products have a direct impact on the satisfaction of the final customer, and if they are not satisfied, could 

                                                           
1 The term commodity refers to goods, where there are defined market needs, but the qualitative differentiation is unnoticed between 
products from different producers/manufacturers. This also impacts the pricing because the market will treat commodity product the same 
regardless of where and how the product is produced.  
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lead to declines in sales and increased Cost per Thousand Vehicles (CPV) and quality Incidents per 

Thousand Vehicles (IPTV). 

GMC Plant Workforce  

With the workforce still in a basic state of infancy, manufacturing assembly instructions and visual aids 

are used throughout the plant in an attempt to make operational practices and standards more explicit. The 

Mexican workforce is generally very enthusiastic about learning and trying to meet the high standards set 

by the corporation. Quality tools/practices such as 5s, standardized work instructions and visual 

management aids are key elements implemented to help the operators successfully perform the routine 

tasks of their job functions. The operators experience in the plant range from 10 years to less than 2 weeks 

and the attrition rate at the operator level is fairly high. Many U.S. operations are being transplanted in 

Mexico, which is providing an abundance of opportunity for people to find work closer to their residence 

and potentially make more money. The pay for the people is important, but the opportunity to minimize 

their travel time to and from work seems to be of a larger concern. With the influx of new people, the 

knowledge levels of the different areas and shifts are very inconsistent. There are sections of the plant 

where people have worked since the facility began and other areas where the majority of the employees 

are right “off the street” with little to no experience. The areas where the workers have less experience 

have been through the standard plant training protocols, but still have had little time to capture the 

nuisances of the operations. With the plant fairly young and the workforce having significantly less 

experience, there are still many tacit knowledge based items critically available for capture in the 

organization.  These anomalies occur in the operations where the quality risks have the greatest likelihood 

for exposure. Many of the operators building the products in the Mexican facilities do not have great 

depth of knowledge with the products they are manufacturing or the equipment they are running. The 

company has provided standard practices for operations, handling the material, identification and gaging 

the product. Each operation where the work is performed has standardized work instructions, which give 

the operator step by step description of the job functions that need to be performed. There are also visual 

aids posted for each operation where customer issues had occurred. These quality visual aids have a 

description of the problem and what corrective actions were put in place and a picture with a certification 

mark to indicate that someone verified that the product is free of the defect. 

 

In vast difference from U.S. facilities, the majority of the Mexican work force is bused to work on a daily 

basis from their villages. These workers are coming from many of the local farming communities, and in 

most cases, their only prior experience is of manual labor, picking and digging crops.  This experience has 

provided a skill set that does not match well with the plant floor or carry over into the typical automotive 

industry technical skillset. The workforce wages are at a point where they are getting to an income level 

that would allow them to afford a new vehicle.  Because the workforce generally does not own and 

operate automobiles, it appears that this also contributes to the overall lack of understanding for the 

mechanical functions of the automobile and its component products. This lack of tacit knowledge is not 

something the auto manufacturers are accustomed to. Ken can still vividly remember the comments of his 

business anthropology course instructor about the fact that every culture has positive and negative 

personal nuances that must be used or adjusted when manufacturers build in foreign countries.  
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In general, the workforces in Mexican facilities do not have overly detailed job classifications that create 

an inflexible and un-adaptable workforce, a problem which has plagued U.S. production operations. 

GMC´s Mexican facilities have only two classifications for the entire facility. This allows the 

management team to review and position the workers in the optimum location to help improve 

performance and help develop the associates so they can perform any job. The main classification is 

“line/manufacturing operator”. These associates are the largest portion of the workforce and they are the 

individuals that run the various operations in the plant. These workers are assembling axles on the 

assembly lines, operating welders for drive shafts assembly, loading heat-treatment furnaces, and running 

the numerous and diverse machining centers. 

The next classification level is the “technicians”. The technicians are the most seasoned workers in the 

plant and have been selected to these positions because they had demonstrated that they have the best 

understanding of the production lines and machining centers. These associates assist with setting up the 

equipment and help with new product changeovers and training of the operators. These technicians also 

help make sure the products that are scheduled on the lines and machining areas are set up correctly. 

Additionally, the technician is the department leader. Selection for this position is based on the 

recommendations of the supervisors from different plant areas.  

GMC Cultural Issues: Examples 

Operational issues 

While the workforce in the facility works very hard, there are examples of mismanagement and 

knowledge deficiency. Ken recalls an experience from his first week on the job. In one of the 

manufacturing areas where tubes for axles are being machined, there was a customer issue with the 

assembly of a shock to a mounting bracket due to interference with the socket used to assemble the shock. 

As soon as Ken Fisher received the phone call from the customer, he notified the plant manager and the 

manufacturing manager. He directed the area supervisors and operators to meet in the manufacturing area 

to review the process and make sure that the parts that were being made were to the customer print 

specification. Upon entering the area, Ken requested that all the equipment used for machining the shock, 

brake and stabilizer bracket holes have the tubes verified to make sure that the current parts were within 

specification. While Ken was making this request, every person involved was to verify that there was not 

an issue and that it was impossible for this type of defect to occur. The next item that he requested was the 

control plan for the specific parts so that the customer complaint could be reviewed. After about 10 

minutes, all the machining cell operators had the current parts being manufactured ready for verification 

as well as the control plan documentation. Once the verification process began, it was evident there were 

some issues with the system. Approximately 20% of the verification gages for the operations were 

missing, a clear indication that all the required steps were not being followed. 

GMC Plant Staffing  

GMC’s salaried/management organization consists of a hierarchical structure that is built with the 

disciplines of manufacturing/operations, engineering, quality, maintenance, material logistics, human 
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resources, Information Technology (IT), and finance to support the personnel and manufacturing 

operations.  See Exhibit A. 

 

The salaried workforce is comprised of men and woman almost totally native to Mexico. The entire 

salaried workforce at GMC has a minimum college level of bachelor’s degree and most of the Mexican 

managers are all thoroughly fluent in English.  Of the current salaried workforce, there are only 15 people 

left of the original 280 employees, and of those original 15 people, only 4 were salaried. This experience 

level is very different than where Ken had initially worked when he started in the automotive industry in 

1992 in Detroit, Michigan.  Most of the management team that was training/managing the facilities had 

between 25 and 30 years of experience and was a 2
nd

 or 3
rd

 generation auto industry employee. This 

provided a rich learning experience for the new employee and allowed for workers to grow rapidly and 

apply the academic skillsets that were garnered during college. 

Of all the organizational positions in GMC, the manufacturing supervisors carry the heaviest 

responsibility and most critical role in the organization. The manufacturing supervisor level is the 

introductory level to management, but as many who have passed through it believe, the most difficult. 

This management level of the organization is responsible for disseminating the mission, vision and values 

of the company to the workforce. This role has the greatest level of difficulty because the job is much 

more than just producing the products. They are expected to have the skills needed to explain, teach and 

coach the workforce to meet the needs of the business. These manufacturing supervisors are the first level 

of leadership and have the responsibility for conducting all the activities of the workforce relative to 

manufacturing of the products that are saleable to the customer. The supervisors at GMC are responsible 

for scheduling the operations and manpower, quality performance, First Time Quality (FTQ), Scrap, 

Maintenance, Preventive Maintenance (PM), Emergency Maintenance (EM) and Corrective Maintenance 

(CM), coordination and work place organization for their area. The organization wants the supervisor to 

function as the CEO for their area of responsibility. The leadership of the company has spent many years 

developing these skills through most of the U.S. facilities.  

The supervisors at GMC de Mexico have not had the opportunity to interact with the senior leaders of the 

organization, since the visits to the facility are occurring every three months. The visits typically are 

operational reviews that occur in the boardroom evaluating PowerPoint presentations of plant’s overall 

performance and profitability. These tours are very strategic and have considerable management hours put 

into the presentation and preparation for the meetings. Because these reviews are highly controlled by the 

Mexico plant leadership, there is not much casual interaction between the supervisors and senior leaders 

of the GMC organization. There is also a significant language barrier that makes the Mexican supervisor’s 

ability to interact with the leadership limited. The supervisors at GMC de Mexico have been selected 

through 2 options. First, supervisors have been chosen because of their ability to run the assembly 

operations and machining processes. Second, they are hired from outside the company from college or 

from other companies in the area.  The supervisors are very committed and hardworking, but they lack 

some very fundamental problem solving skills.  Because of their lack of exposure to strong leadership, 

they function more as a boss instead of leader. This appears to create a strong sense of fear within the 

workforce and makes them not so forth coming with issues, problems and opportunities for improvement. 

The associates and supervisor that drive the operations have a very good work ethic and are willing to do 

whatever is needed to help the team and organization. The manufacturing supervisor for the facility 
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typically gets to work at 5:00am, which is one hour earlier than shift startup, and their workday concludes 

at approximately 6:30pm. These supervisors work a minimum of six days a week. 

GMC Plant Quality Staffing  

The quality organization is responsible for the bulk of the task related to verifying that the customer is 

getting the correct products in the form required. The quality department is led by the quality manager. 

The quality departments have key responsibility for documentation/procedure control, gage maintenance 

and calibration, metrology, customer assurance, containment activities, process verification and training. 

This department has the most important function in making sure that the product that leaves the facility 

meets the design specifications and quality parameters as defined by the customer. The GMC quality 

department performs many types of specification and calibration “audits” for the operations to insure they 

are producing a flawless part and defect free assembled unit. The Process Conformance Audit is used by 

the auditors that are listed in Exhibit B.  

 

The next type of audit performed is a job instruction review that occurs between the supervisor and the 

operators on the job. These audits/reviews are very simple and meant to take only a few minutes. The 

supervisors at GMC are directed to perform these audits at least once a day and it must be a one on one 

review on the floor.  

 

Figure 4. GMC Quality Department Staffing 

 

The quality department seems to be in a state of chaos as far as daily protocol and procedures are 

concerned. There are locations of material that have been placed in containment (isolated) throughout the 

facility. They have set up multiple sorting activities on the shipping docks to additionally verify that the 

final product is ok for shipment to the customer. Also, the quality department at GMC de Mexico appears 

to function with a great sense of urgency but lacks a systemic remedial approach for correcting these 

fragmented types of situations. 

Current Quality Performance 

 

 

1st Shift 2nd Shift 3rd Shift Total

Salaried 13 0 0 13

Auditors 12 10 9 31

Gage & Calibration 3 2 2 7

CMM 2 2 2 6

Inspection 15 15 15 45

Customer Liasons 7 7

Total 52 29 28 109

GMC Quality Department staffing
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GMC has positioned itself as a premier supplier in the Tier 1 segment of the automotive industry. The 

quality systems for the organization were the foundation for the company in the initial years and the 

significant differentiator from its competition. From initial company startup, providing superior quality 

products has been ingrained in their “DNA” and permeated through every aspect of the business, and the 

heart and soul of its employees.   

 

Figure 5: Customer Performance (Complaints) 

Quality performance has many different metrics that give an indication of how a customer’s needs are 

being met. The most coveted of all the customer-focused metrics used at GMC is defects Parts per Million 

(PPM).  PPM is considered the most critical metric because it is the indicator which demonstrates that the 

parts supplier is meeting the customer’s contractual requirements. The use of quality performance 

indicators is also important during new product price negotiations as well as for maintaining current 

product line contracts. PPM is heavily used in product pricing because it is often assumed that higher 

quality standards require more capital investment and resources to meet the performance needs. This 

performance also highlights process robustness to meet the needs of customer and potential quality 

liability. 

GMC is currently showing 11.1 ppm to close out the 2010 calendar year, which by many standards is not 

considered bad performance. In reality this is not the true performance of the organization quality record. 

Many of the customer complaints received have not been documented as formal complaints and many 

times complaints have the opportunity to be negotiated (on a personal relationship basis) between the 

individual customer facilities so that the defect impact of the organization does not appear as bad. Even 

though the 3.4 ppm defect rate is considered Six Sigma world class, the CEO’s vision for the organization 

was perfection and anything other than zero defects to the customer was considered unacceptable. This 

vision of perfection started with the requirement of maintaining a pristine facility; one which appeared 

ultra clean and well organized. This atmosphere provides the employee with a surrounding that radiates 

perfection and a personal responsibility for keeping the facility that way. Mentally and subconsciously 

this carries over into the manufacturing operations as the employees mirror the spirit of this motif in 

completion of their job assignment.   

Month # Customer Complaints # Defect Pieces  Shippment Quantities PPM Controlled Shipping Cost Recoveries Returned Sales Plant Disruptions

2008 35 21 2,675,504 7.84899 7 9 4 0

2009 27 27 3,667,943 7.361075 10 4 5 1

January-10 0 0 296,032 0 0 0 0 0

February-10 4 3 301,456 9.951701 0 0 0 0

March-10 5 4 287,287 13.92336 0 0 1 0

April-10 4 4 312,987 12.78008 2 0 0 0

May-10 3 2 303,567 6.588331 0 0 0 0

June-10 7 7 333,978 20.95946 4 4 5 0

July-10 3 1 156,287 6.398485 0 0 0 0

August-10 5 4 298,768 13.38831 1 0 0 0

September-10 3 3 257,999 11.62795 0 0 0 0

October-10 3 2 325,367 6.146905 0 0 0 0

November-10 7 7 356,100 19.6574 4 2 2 0

December-10 1 1 201,001 4.9751 1 1 0 0

YTD 2010 45 38 3,430,829 11.07604 12 7 8 0

Six Month Average 22 18 1595522 11.28157 6 3 2 0

Global Manufacturing Corporation
Mexico Division - Customer Complaints
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Figure 6: Customer Complaint Breakdown 

Post-Process Verification 

The quality department uses 45 inspectors to visually check the entire finished product prior to shipment. 

GMC has incorporated an extensive visual inspection of the driveshaft and axle products prior to off-site 

shipment. The inspections are a combination of critical feature reviews and past customer defect issues. 

The inspectors document all the defects that have passed through the operations and are found at that 

point prior to shipment. These defects are then manually logged into a three ring binder register, and then 

stored in the quality office.  

There are also many features being inspected after the assembly and manufacturing processes, due to 

previous quality issues that occurred with the customer. If the GMC facility receives a customer 

complaint, the first action that takes place is containment so the OEM gets a “clean point
2
” in the 

material. The clean point indicates that the defect that GMC was notified of is being verified by an 

external inspector outside of the standard process that allowed the defect to pass through the first time.  

The most common method used for this type of verification is to visually inspect for the defect and then 

place some sort of identification mark on the product to show the OEM that the product is free of the 

defect that they had informed GMC about.  

The team at GMC is expected to react very quickly to remediate the issue and make sure the OEM is 

protected so they do not encounter the same issue again. It appears that the majority of issues that had 

occurred over the past year or longer are still being certified in this manner outside the approved 

manufacturing process. The data for any quality non-conformance is collected by the associates that are 

                                                           
2  The term “clean point” in the manufacturing environment refers to the first parts that are certified as acceptable product and sent to a 

customer after a quality issue was identified either internally or externally at the supplier. This normally occurs after corrective actions are 
implemented and/or sorting activities are used to verify the quality of the product meets the customer requirements. The clean point signifies 
the break point in the material value stream were all product will coming to the customer will again meet their requirements. 
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doing the sorting but it is unclear as to what is being done with the information. This process does seem to 

work well and the issues do not seem to reoccur at the customers production sites.  

Warranty 

Warranty for OEM’s is a double edge sword. It is an expectation for consumers and high cost for the 

OEM’s but it is also a feature aimed to entice the consumers to feel confident that the OEM stands behind 

the product they are placing in the marketplace. The current OEMs have been increasing the time span 

and mileage that their vehicles are warranted against defects, thus pushing the expected product 

performance of their vehicles to extremely high levels. With this commitment from the OEMs, there is a 

substantial cost to the OEM, which in turn is creating an intense focus on warranty cost. The key warranty 

metrics reviewed with the customer are Cost Per Vehicles (CPV) and Incidents Per Thousand Vehicles 

(IPTV). The current warranty performance at GMC de Mexico, as shown in Figures 7 and 8, is quite good 

for the majority of product warranty areas. There are however two products in the CPV and IPTV 

warranty charts that are trending in a negative direction that has the OEM concerned.  

 

Figure 7. Warranty CPV Trends 

The first critical issue of concern is the heavy-duty rear axles, which have a CPV of $20.80 and IPTV of 

6.20. The problem driving this warranty cost relates to bolts in the axle differential coming loose during 

customer use. When the bolts loosen in the differential during driving, the gears become damaged and 

scored to point that the vehicle is not drivable. The issue is occurring between 8,000 -25,000 miles. The 

issue begins with very minor noise or vibrations coming from the axle, but as the assembly loosens, the 

wear of the components rapidly deteriorates. When the consumer/final customer is faced with a vehicle 

that is not drivable, it is considered a “walk home” condition, and vehicle has to be abandoned on the road 

(customer needs to find another mode of transportation home). Customer should also get the vehicle to a 

dealership to handle the repairs. The issues are surfacing throughout the entire United States, and because 

these are heavy-duty pick-ups, approximately 27% are failing during long distance trips.  
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Figure 8. Warranty IPTV Trends 

 

All information GMC has regarding these axles indicates that the product was assembled to the correct 

process specification and that the parts left the manufacturing facility within the specification of the 

product prints. The cost for this repair is hefty and the burden is placed on the OEM. This is straining the 

relationship with the OEM and there is fear that if the issue is not resolved immediately new business will 

be directed away from GMC. 

 

 

Figure 9. Driveshaft and Transmission Interface  
(AGCO Automotive Corporation) 
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Figure 10. Slip Yoke and Transmission Interface 
 (AGCO Automotive Corporation) 

The second warranty issue relates to a two-piece steel driveshaft that the transmission fluid is leaking out 

of through the slip yoke welch plug cap.  As part of the design, the outer diameter slip yoke (see Figures 9 

and 10) is used to seal the transmission.  

The leaks in the slip yoke have been an ongoing issue with the OEM since 2008, but seem to be slowly 

trending up on CPV and IPTV in 2010. The issue appears to stem from some small manufacturing defects 

that are not exposed until the vehicle has been in use for a short amount of time. The defect does not 

create an issue where the vehicle becomes stranded or is not drivable. The defect declares itself by leaving 

small drops of oil where the consumer parks the vehicle.  The welch plug (see Figure 11) is the cap that is 

inserted into the top of the slip yoke and is sealed by bending or folding a small tab of metal around the 

perimter of the entire welch plug, which creates the seal. The issue appears because some of the slip 

yokes do not have a good seal between the cap and slip yoke suface due to small machining marks in the 

slip yoke prior to the assembly of the welch plug cap.  

 

Figure 11. Welch Plug and Slip Yoke Assembly  
(Smart, 2009) 
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Customer Relationship 

The best way to describe the relationship with the customer is strained. The plant is still encountering 

constant defect issues of various levels with the customer and thus the warranty costs are climbing at a 

very rapid rate.  These issues are making the customer question if the facility in Mexico has the 

appropriate quality control protocols in place. There have been several meetings over the last two months 

to review the warranty data and quality performance charts as seen in Figure 5. The customer has made 

verbal threats against GMC that if the quality trends continue in a negative fashion they will place GMC 

on hold for any new business. This would keep GMC from quoting new business for the entire 

organization.  

How should Ken proceed? 

With a strained relationship and a continuous stream of quality issues that impact the customer, how 

should Ken handle this issue?  The GMC Mexican plant always responds with a sense of urgency to all 

customer complaints, but sporadic and random quality issues are creating significant cost issues in 

addition to a tarnished vehicle quality reputation. Not maintaining the highest product quality to a 

customer is an area that will immediately tarnish the perception of an organizations managerial ability, 

result in rapid revenue declines, and stress long developed personal customer relationships. It is 

imperative that systemic plant process changes happen immediately to prevent the reputation from being 

damaged. With a strained relationship and a continuous stream of quality issues that impact the customer, 

how should Ken handle this issue?    



Managing Quality in Global Production Facilities Gembel II, K.J.  

_____________________________________________________________________________________________________________________ 

14 

Exhibit A 

 

GMC de Mexico - Organizational Chart 
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Exhibit B 

 

 

Process Conformance Audit Checklist 
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Exhibit C 

 

GMC Job Instruction Review 
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Teaching Notes: Managing Quality in Global Production Facilities: 
Integrating Dynamic Quality System Strategies into a Transplant Facility Work Culture 

Overview 
 
As the new Quality Manager for GMC de Mexico, Ken Fisher had some difficult challenges to overcome. 

He had suddenly been uprooted from his Michigan home, along with his family, and sent to Mexico to 

establish consistent and robust quality systems in the Company’s massive manufacturing complex. For 

financial reasons, GMC had decided to push all new product launches to this facility and take advantage 

of the hourly wage differential and non-union environment. But the plant had lingering quality issues that 

needed to be abated and it was not going to be easy, as Ken was new to both the language and culture, and 

he had no personal network in the plant. The one advantage Ken did possess was his 14 years of diverse 

experience on the plant floor in GMC’s flagship plants where he had started as a plant supervisor. He was 

excited for the opportunity to showcase his leadership ability and managerial skills but knew he must first 

learn the current plant system, gain the trust of the Mexican workforce, and quickly introduce a dynamic 

quality system that everyone supported. There was a sense of urgency adding to Ken’s pressure as some 

prime customers were becoming unhappy with the quality performance level of parts produced at this 

complex. The plant’s profitability was moderate but steadily dropping due to costs related to the quality 

issues.  GMC used four primary metrics to measure quality performance of their manufacturing facilities: 

Customer Complaints, Parts Per Million Defects (PPM), Incidents Per Thousand Vehicles (IPTV) and 

Cost Per Vehicle (CPV). The IPTV and CPV are the metrics used for warranty cost, which are indicators 

of what is seen by the consumer using the product. This can even be more damaging to the tier 1 supplier 

because these issues are impacting the end customer, which can lead to a loss of future sales to the 

Original Equipment Manufacturer (OEM).  Using the four key GMC metrics as the guide, he was able to 

establish stable quality systems throughout the plant starting at the operator level. Additionally, he 

garnered support of plant supervisors and staff through foundational trainings beginning with the most 

basic system, 5s. Being someone who arose from the trenches, Ken thoroughly believed in ‘Management 

by Walking Around’, and finding employees doing the right things. Through his continued face-to-face 

floor mentoring, the plant production team was able to see quality and operational success and create a 

manufacturing process playbook to provide the proper direction, guidance and focus for development of a 

robust quality controlled manufacturing operation.  This case study provides an overview of the GMC de 

Mexico complex and its current state of quality; the management structure; quality department 

management structure; quality department and workforce overview and quality performance to the OEM; 

the facility’s ingrained ineffective methods; and the process used by the new plant manager to correct 

these systemic problems and achieve profitability. 
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The teaching notes focus on techniques used to take a flawed quality system and culture and make 

foundational changes to operational practices and culture of the plant. The reasons the team chose to 

make these decisions will be discussed as well as how the process was systemically integrated into a 

current production facility. The management team saw the opportunity to use all the employees in the 

facility as a valued resource and change agent for improvement rather than as their typical function of just 

machine operators. 

 

Purpose 

 

The basis for this case study was to provide an actual manufacturing plant example that occurs frequently 

at sites globally. Quality is a product characteristic that in many organizations is assumed to be important 

and something that is also a fundamental expectation of the customer and end user the product. Quality 

performance is not just about shipping products that meet the customer’s specification but about creating 

a final product that the purchaser must have and will return to acquire.  It is an excitement the 

manufacturer creates and proudly displays when explaining the production synchronicity and process 

synergy used to generate the purchaser’s product. It needs to be an ingrained culture and saturated in the 

essence of the organization. A primary objective of the case study teaching notes is to provide a usable 

example of methods which are tried and true to make the production process and product knowledge more 

explicit. A manufacturing plant is loaded with valuable resources available to help make process and 

product improvements, but, many go unused. Handling diverse production and quality issues takes years 

of experience, total engagement, and commitment of all site members and segments of the team. When an 

organization is placed in a situation where the relationship with the customer is tumultuous, the situation 

can be a “Do or Die”.  The way a leader and leadership team handles this type of situation is most critical 

to every stakeholder involved. The organizational leadership needs to exude a confidence to inspire, ignite 

and coach their team through the treacherous manufacturing waters. The 21st century leadership must 

create an environment where every employee has the chance to collaborate, innovate, and excel. Where 

natural hierarchies are created and require natural leaders - that is, individuals who can mobilize others 

despite a lack of formal authority and progress towards continuous improvement. A perfect example of 

the impact of mindset is how the British rock group the Beatles handled an early playing opportunity in 

Hamburg, Germany, which involved working in the red light district 8 hours a day 270 plus days a year. 

By time the Beatles reached America in 1964 they had performed over 1200 times (Gladwell, 2008).   

 

Bill Gates had a very similar situation but with computers. He had access to a time share terminal in 1968 

to begin programming. At that time computing was much different and all they had were massive 

commercial mainframes.  These types of situation can be viewed from 2 different positions: 

 

1. As an opportunity! A chance to experience something new and refine your skills and collaborate 

with similar change agents. One which will make you and everyone involved better and more 

prepared for the next situation. This is how the Beatles and Bill Gates chose to respond. Maybe 

what they were doing was not always fun and easy but their passion gave them an advantage over 

everyone else. The Beatles had performed thousands of hours during their early days in the Red 

Light District and this allowed them to experience music diversification, accumulating over 

10,000 hours of playing time as a band. The same can be said for Bill Gates. It was estimated that 

by the time he graduated from high school, he had well beyond 10,000 hours of programming 

experience. The 10,000 hour mark of dedicated practice is the tipping point where a person 

becomes an expert in the respective field. The point of these two examples is that neither situation 
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was considered fun, enticing and lucrative, but the initiative and discipline to be the best and 

succeed.   

2. As a misfortune. When taking the lead role for quality you are continually thrust into situations 

with challenging problems. Many times these opportunities can be self-perceived as a 

punishment. Just as with professional sports teams or the latest phenomenal musical band every 

person plays a key role in the overall success of the organization. Every organization needs a 

person that can take the lead in these types of tense situations and find a resolution. These 

positions are very tough and demanding, but if becoming a successful leader is your key objective 

than volunteering for these confrontational and sometimes unappreciated assignments can have a 

similar result as that of Bill Gates in 1968 and the Beatles in 1960. 

 

Quality from an operations side is a cost avoidance. Additionally, the manufacturing plant viewpoint does 

not provide the full impact that quality has on the primary stakeholder, the customer. The term quality has 

a broad spectrum of definitions. If we take the perspective from quality icon and pioneer Joesph M. Juran, 

he defines quality in two ways: 

1. One form of quality is income oriented and consists of those features of the product that meet the 

customer needs and thereby produce income. In this sense, higher quality usually requires more 

cost. (Westcott, 2006). 

2. A second form of quality is cost oriented and consists of freedom from failures and deficiencies. 

In this sense quality usually costs less. (Westcott, 2006) 

Suggested Questions 

 
What would you do as the Quality Manager? Would you think to change the quality system? 

1. Where would you begin?  

2. What would you do with the organizational structure? 

3. How would you address the workforce in Mexico? 

4. How would you handle the situation if the plant manager or manufacturing managers were not 

taking ownership for the quality issues? 

5. How would you use the resources differently in the plant to change the quality performance? 

6. How would you handle your relationship with the customer? 

 

Thought Process for the Transformation 

 
1. Leadership is the single most important factor in making a change. (Shirose 1995) cites six 

important characteristics to be a successful team leader. 

a. Be passionate about the team’s activities. 

b. Show respect for the teams opinions. 

c. Stretch the thinking of team members. 

d. Seize opportunities for self-improvement. 

e. Work relentlessly to improve teamwork. 

Communicate needed information to the team. 

 

2. Roles as the team leader. (Ichikawa, Takagi et al. 1996) 

a. Link the team’s activities to organization goals and objects. 

b. Develop relationships that help foster camaraderie within the cross functional team.  

c. Coordinate with team members so ideas are shared. 
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d. Lead by example by learning, teaching and applying.  
 

Development of Associates 

In the sections, GMC plant Staffing and GMC workforce, numerous comments are made about the 

associate’s knowledge base relative to the products they are manufacturing and how it will be used. As 

mentioned, many of the associates DO NOT have the luxury of owning personal vehicles yet. This is a 

vast difference from the United States where in 2008 there was an average of 2.28 vehicles per household. 

Most lean manufacturing publications and focus revolve around a two key concepts: 

1. Customer Satisfaction and profitability 

2. Associate development 

When you view ‘The house of lean’ for the Toyota Production System, everything in the infrastructure is 

aimed to drive customer satisfaction. Customer satisfaction can be defined through many different 

activities, and a consistent theme for this is allowing zero defects to be shipped to the customer and on-

time delivery to the customer at the required rate.  

 

These expectations are accomplished through a multitude of tools and systems, such as Pull Systems, 

Level Schedule, Total Productive Maintenance (TPM), Built in Quality (BIQ), Standardized work, Poke 

Yoke, Single Minute Exchange of Dies (SMED), 5s, Visual Management, Kaizen and A3 problem 

solving, which help provide infrastructure to the system that creates customer satisfaction. To accomplish 

the goals of these systems, which are common sense in philosophy but extremely complex in execution, 

the underlying theme is based on the development of the associates. In all lean systems the most critical 

of the interacting pieces is the associates and how they utilize the tools to meet customer satisfaction and 

profitability. Whether the associate is a seasoned veteran or new employee to the organization it is very 

important to actively engage them as a viable part of the team. It was very common in many of the U.S. 

manufacturing organizations to take the employees and use them just as operator of the equipment and not 

resources to drive improvement. When Henry Ford initially redeveloped the vehicle assembly process, 

craftsmen were used to collaboratively build the vehicle, but as operations expanded and the craftsman 

lost the ability to use their skills, unskilled workers replaced them. This ultimately turned assembly 

workers into human robots just mechanically repeating the same process over and over. To initiate 

associate development a holistic understanding of the product is needed and how it functions for the final 

customer. Just as in nature, form follows function, once the associate understands the customer’s 

functional need they can next fully understand why the part is designed as it is and the importance of the 

highest quality levels. Thus, product awareness training is critically important to the associate’s 

development and to begin the process of active process engagement. There are some basic ideas that all 

associates should understand before they even go to the floor to operate a piece of equipment to 

manufacture any product: 

i. Who uses the product: 

a. What are the customer names? 

b. Where are the customer locations? 

c. What products are going to each location? 

 

Figure 1. provides an example display that could be used to help disseminate information to the associates 

in a specified area. In relation to an example like this driveshaft assembly, the associate would be a part of 

test rides in a production vehicle which would allow them to experience firsthand how the product is 

expected to perform. It would also be recommended that they experience failed products that do not meet 
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the specification requirements and expectations so they can get a feel how minor defects can impact the 

performance. The main point of this type of activity is to provide exposure to the product’s functional 

characteristics and try to blend this for the associates in an attempt to tie the job functions and the overall 

quality performance to customer quality expectations. This is a tool used to help the associate gain an 

understanding of the performance standards a customer uses to gage to product quality (especially if the 

customer is in a different culture). Since products like this are manufactured in Mexico and assembled in 

vehicles used in the U.S., the associates might not be aware of specific and unique issues only exposed by 

differences in road construction and various speed requirements.  

 

 
Figure 1. Product Awareness Display (pictures courtesy of (Gurus)) 

 

Associate Training  

The next item that supports the concept of associate development is the techniques used to train them on 

the job. This type of operation can range in size from small groups of 20 -30 associates to an operation 

that engages thousands. The manor in which the associates are trained will directly parallel quality 

performance. The quality performance for the organization is measured as previously discussed with the 

metrics of customer complaints, IPTV, Warranty cost CPV & PPM. These metrics will present a high 

level view but might not be the best indicator of how a quality system is really performing. Indicators 

such as FTQ and Scrap performance can give a better indication of the risk potential in this area. The 

reason for bringing this down to a lower level is that the PPM, IPTV, CPV are all related to issues that 

have made it to the customer. FTQ & Scrap indicators are the performance of the current manufacturing 

processes. If your organization can have a process that does not create rejects the possibility of shipping 

non-conforming material to the customer is eliminated. What an organization needs is personnel who 

thoroughly understand the processes and can critically think through the situation as the leaders of the 

organization would in that situation.  

 

The concept of making the associates that are line and machining operator’s critical decision makers is a 

challenging feat.  But, it is possible to create such an environment where this happens. Toyota has been 

the bench mark for associate engagement and has even demonstrated that these techniques are applicable 
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in UAW operated facilities when it created the partnership with GM and the UAW, and made this 

transformation happen at an abandoned GM plant in Fremont, California: The New United Motors 

Manufacturing, Inc. (NUMMI). Thoroughly training the associates is primal and foundational for 

establishing an environment that is without hieratical levels. This creates an organization that has 

philosophically aligned from the top leadership to the lowest level on the shop floor. The Shingo Prize 

model for ‘The Principles of Operations Excellence’ (Figure 2) has a slightly modified version of 

Toyota’s House of Lean (Figure 3.) 

 

 
Figure 2. Shingo Prize ‘Principles of Operation Excellence 

 (The Shingo Prize for Operational Excellence, 2011) 

 
Figure 3. House of Lean Manufacturing (McBride, 2004) 
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If the traditional house of lean is compared to the Shingo model it appears that Shingo focuses more on 

the associate devolvement side. This is not saying that the tools are not important but that if the people are 

developed correctly that the culture will allow these two systems to emerge naturally. Even in the case of 

the transition in the facility we are discussing in the case study. The transition happened because the 

management team had to be the change agents and force the conversion rapidly to prevent future damage 

from occurring to the reputation of the GMC organization. While the ultimate goal is to have associates 

who can work in an environment that is physically safe and inspiring professionally and emotionally, the 

changes were driven from the top (Hamel, 2009). The environment/cultural change that really needs to 

happen would have the lower levels seeing the opportunity and initiating the changes.  The training that 

was developed was beginning to convert tacit knowledge to explicit knowledge. The associates were 

beginning to be developed in problem solving techniques that drive the problem identification and solving 

to levels closest to where the issues occur.  

 

Small Teams 

It is common knowledge that people in general need to belong to groups: Maslow’s, ‘Hierarchy of 

Needs’: or be identified with certain people, whether it is sporting events, hobbies or unions. Individuals 

tend to form into groups where they feel comfortable and accepted and for the success of the group, and 

to work for the betterment of that group, altruistically. Adam Smith’s classic tome ‘Wealth of Nations’ 

postulates that an individual’s decision making and efforts to help themselves, actually are made with the 

group in mind, as an ‘Invisible hand’.  Understanding this concept of small teams was critical to 

knowledge integration into the facility. The thought was to create a positive environment that fosters 

collaboration among all levels and friendly competition with the workforce that aligns all the small teams 

with the organizational goals.  The small teams consisted of the hourly workforce. Each department had a 

group that was represented by the team leader. The make-up of the team was: 

 

a) Team Leader (production/manufacturing person) 

b) Maintenance Technician 

c) Quality Technician 

d) Materials Technician 

e) Tool / Engineering Technician 

The responsibilities of the small teams focused on area safety, quality, scrap, FTQ, OEE and account 

spending. The way the small teams were intended to work was to highlight the portions of the jobs that 

were not identified in the current job instructions and training plan activities. The team would document 

these activities and provide the updates so that the job and training instruction could be updated with the 

activities that had not been realized in the past. The small team began to identify many activities through 

the various support groups that related to quality performance. The associates were identifying TPM, 

OEE, Scrap and FTQ improvement activities. Essentially they were able to capture items that had been 

being performed but not being documented and which made a more robust log activity. This activity 

needed to be performed to make the equipment run more consistent. It also allowed the group to use it and 

integrate it into the standardized work instructions so that training could be reviewed to make sure the 

appropriate activities occurred. This was important because when the facility was growing at a demanding 

and torrid pace the people that were of high seniority moved to new areas and minimal amounts of 

knowledge would be lost. The benefit of having the leaders run the groups was that they were the ones 

doing the majority of the training and knowledge sharing.  
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Problem Solving Development 

With the small teams the prime focus was on developing their problem solving skills. The leader 

representing a department would be used to coordinate the activities among the small groups as well as 

communicate the top issues from the rest of the departments involved in the actual meeting. This new 

activity immediately reversed the problem identification methods. The current method highlights that the 

management teams were going to floor/operations and identifying the issues and trying to focus the right 

resources on this. Within the first weeks of initiating the pilot areas, the small teams were beginning to 

float the top issue up the management level that they couldn’t get resolved on their own. 

 

 
 

Figure 4. Practical Problem Solving Process 

 

To provide better problem solving skills, the A3 process was taught to the teams. (Sobek & Smalley, 

2008), identified that the intellectual development of the people at Toyota was a top priority and a 
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common mindset behind the A3 process that was used to develop the members of their team. (Sobek & 

Smalley, 2008) identified seven elements that were behind the mindset of the A3 system: 

1. Logical Thinking Process 

2. Objectivity 

3. Results and process 

4. Synthesis, distillation, and visualization 

5. Alignment 

6. Coherence within and consistency across 

7. Systems Viewpoint 

The A3 process gives concrete structure for utilizing the Deming Cycle (Plan, Do, Check & Act) for 

managing problem solving. The A3 gets its name from the paper size, and the finished project is placed 

out to display and review during the entire project. Through their research (Sobek & Smalley, 2008) have 

identified a process in which Toyota approaches problems. This is a very systemic and easy way to teach 

associates at any level to address problems. 

 

Components of an A3 (Sobek & Smalley, 2008) 

Background 

 Is there a clear theme for the report that reflects the contents? 

 Is the topic relevant to the organization’s objectives? 

 Is there any other reason for working on this topic? 

Current Condition and Problem Statement 

 Is the current condition clear and logically depicted in a visual manner? 

 How could the current condition be made clearer for the audience? 

 Is the current condition depiction framing a problem or situation to be resolved? 

 What is the actual problem in the current condition? 

 Are the facts of the situation clear, or are they just observations and opinions? 

 Is the problem qualified in some manner or is it too qualitative? 

Goal Statement 

 Is there a clearly defined goal? 

 Specifically what is going to be accomplished? 

 How will the goal be measured? 

 What will improve, by how much and when? 

Root Cause Analysis 

 Is the analysis comprehensive? 

 Is the analysis detailed enough and did it probe deep enough into the problem? 

 Is there evidence of true 5 why analysis to find the true causes? 

 Are all relevant factors considered (Man, Machine, Materials, Method, and Measurement & 

Management)? 

Countermeasures 

 Are there clear countermeasure steps identified? 

 Do the counter measures link to the root causes of the problem? 
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 Who is responsible for doing what, by when? 

 Will these actions prevent a reoccurrence of the problem? 

 Is the implementation order clear and reasonable? 

 How will the effects of the counter measure be verified? 

Confirmation of Effects 

 How will you measure the effectiveness of the counter measures? 

 Does the check item align with the previous goal statement? 

 Has the actual performance moved in line with the goal statement? 

 If the performance has not improved, then why and what was missed? 

Follow-up actions 

 What is necessary to prevent recurrence of the problem? 

 What remains to be accomplished 

 What other parts of the organization need to be informed of this result? 

 How will this be standardized and communicated? 

 

 
Figure 5. A3 example 

 

Auditing 

 

Types of Auditing (American Society For Quality, 2005) 

o Internal - This audit is performed internally to your organization. 

o External- Outside audit group is chosen to come into the facility and perform the audit 

o First -Party is an internal audit.  
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o These audits are used to make sure procedures are adequate and utilized. These are 

important tool to identify problems and apply corrective actions.  

o These are used to ensure the continued development of management systems. These are 

used to measure the effectiveness of the current systems. 

o They evaluate if the current systems assist in helping the organization achieve the desired 

goals and objectives. 

 

o They also serve the purpose to make sure the appropriate documentation control is in 

place for items such as project engineering and procurement. 

o Report unacceptable risks to the organization. 

Second – Party is an External Audit 

o Assess the capability of your organization to meet contract requirements by a review of 

the available resources. These reviews are looking for evidence that the correct resources 

are in place to meet the quality needs of the products being supplied. 

o These audits are also to review past non-conformances sent to the customer. These 

reviews are very in-depth and cover the related documentation, procedures records and 

system related to the production of the supplied parts. 

Third -Party is an External Audit  

o These audits are conducted to determine compliance with requirements of the standards 

set by ISO 9001, ISO 14001 or TS 16949 for the licensing of the organization. 

The intent of this case study is to focus on the internal auditing. These audits will coincide with the 

content of the external audit but with the purpose of making sure that the requirements for the external 

audits will be met at any given time an audit is performed. In the Case Study the current system meets the 

minimum standards required, but it still doesn’t appear to be robust and could leave the organization 

vulnerable in future audits. These two areas will provide great insight for students who intend to work in 

manufacturing environments. These are the types of system requirements that will need to be meet by all 

facets of an organization, thus these teaching notes focus is to provide some guidance for reinforcing the 

Conformance Audits (CA’s) and development of the layered audit process. 

 

Conformance Audits  

The process audits need to be an in-depth review of all the processes in the plant (Figure 6A,B &C). The 

audit needs to focus on three primary areas of product, process and systems. 

 

Product Audits occur on product that has completed all in plant operations and final inspections and is 

ready for shipment to the customer. (American Society For Quality, 2005) These audits include 

(American Society For Quality, 2005): 

 Product performance (Noise, Vibration and Harshness, Vehicle Ride Audits). 

 Workmanship (All characteristics of the finished product). 

 Cosmetic review of the finished products. 

 Packaging used for shipments. 

 Identification of material, such as tagging and shipment labels. 

 Process certification.  
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Process Audits examine the systems that are used to manufacture, forge, cast or assembly the product and 

to verify that they are operating within the established limits. These audits are verification by evaluation 

of an operation or method to predetermined instructions. (American Society For Quality, 2005).  

 

The audits are completed through verification of the adequacy and effectiveness of the process control 

through: (American Society For Quality, 2005) 

 Control plans. 

 Process Failure Modes Effect Analysis (PFMEA). 

 Operator work instructions. 

 Flowcharts. 

 Training Plans. 

 Process Specifications 

 
Figure 6A  Example PCA used by General Motors 

 

  AUDIT WORKSHEET   

QUESTION:

In regard to Technical Information Availability

EVIDENCE/ 

DOCUMENTATION 

REQUIRED

QUESTIONS TO ASK AND WHAT TO LOOK FOR Score

G

Y

R

OBSERVATIONS

1
Are actual drawings available at production 

facility with the latest change level?

Blue Print

Material Spec Sheets

Do you have drawings?

Do you have math data?
NR G

2
Does the supplier have the final customer 

approved drawing?

Blue Print

Math Data
Have you checked EWO and revision date? NR G

3
Is the print complete (Tolerances, GD&T, 

Correct Datum's, KPCs, etc.)?

Completed Engineering 

Drawings
Verify print has all information (if applicable, time wise) with PPAP package. NR G

4
Are all technical regulations/CTS/SSTS 

available?

Part Print/Specification 

Package

Verify Component Technical Specifications and Sub-System Technical 

Specification are available for review.
NR G

5
If supplier is design responsible, has DFMEA 

been used to develop the PFMEA?
DFMEA / PFMEA

Verify PFMEA addresses initial DFMEA concerns (high RPNs, corrective 

actions, etc.)
NR G

  AUDIT WORKSHEET   

QUESTION:

In regard to Quality System Documentation

EVIDENCE / 

DOCUMENTATION 

REQUIRED

QUESTIONS TO ASK AND WHAT TO LOOK FOR Score

G

Y

R

OBSERVATIONS

6

Is a Process Flow Diagram available and 

complete (include receiving, rework, scrap, 

gauging/inspection, shipping, labeling and Part 

ID at receiving, WHIP, finished good and 

shipping areas)?

Process Flow Diagram
Is the Process Flow Diagram linked to FMEAs, Control Plan, Operator 

Instructions, etc? Does it contain receiving, rework, scrap, 

gauging/inspection, shipping and labeling during entire production?

NR G

7 Is there a PFMEA available? Current Updated FMEA Verify team members , dates etc. of actual PFMEA. NR G  

8

Is the PFMEA acceptable (RPNs, numbers 

match Process flow and include 

KPCs/PQCs/KCCs)?

PFMEA Changed Log, 

Meeting Minutes or Similar 

History

Verify that ALL high RPN or Critical line items have action plans which include 

Error Proofing.
NR G

9 Is there any evidence that it is kept up to date?

PFMEA Changed Log, 

Meeting Minutes or Similar 

History

Do RPN numbers reflect latest AIAG edition ? (4th edition March 2006)

Evidence of current issues are related back to P.M. Check Sheet.

Review P.M. Log for TYPE of Interval.

Is it TIME or QUANTITY based (P.M.)?

Verify that PFMEA is updated as required & matches Control Plan (Review 

PRR's).

NR G

10
Is there a Process Control Plan (PCP) 

available?

Updated Process Control 

Plan
Verify current dates, etc. of PCP document. NR G  

11

Is the Process Control Plan (PCP) acceptable 

(numbers match PFMEA and Process Flow, 

including KPCs/PQCs/KCCs, GP-12 if 

applicable and latest EWO/ODM included)?

PCP, Changed Log, 

Meeting Minutes or Similar 

History (Linking all 

Documents),

Blue Print

Verify that PFMEA is updated as required and matches Process Control Plan. NR G

12

Does the control plan address print 

requirements relative to (dimensional, material, 

rust preventative, heat-treat, micro-finish, 

contamination/sediment, etc.)?

CQI 9 Assessment Control 

Plan

Print

Hazardous material spec. 

sheets

Review CQI 9, CQI 11, CQI 12 Assessment.  Review Sediment Controls.  

Review Past PRR History.
NR G

13
Are all "Current Controls" listed on the PFMEA 

detailed on the Control Plan?

Current Controls

Call Out on 

Print/PCP/PFMEA

Are Current Controls listed on the PFMEA and PCP? NR G

14
Are process controls in place in the PCP to 

address the high PFMEA Risk Priority Numbers?

PFMEA Change Log, PCP 

or RPN Reduction 

Worksheet

Appropriate Control and/or Redundant Inspection as appropriate. (1927-21) NR G  

15
Is there a procedure/process for Continuous 

Improvement for Risk Reduction?

PFMEA Procedure of 

Continuous Improvement
Meeting minutes, worksheets, historic PFMEA's. NR G

16
Are sample sizes and check frequency for each 

operation reasonable?
Control Plan

Is there a history of failures in spite of existing controls?

Does internal data (scrap, rework, FTQ, etc) suggest sample sizes and 

frequency are adequate?

NR G  

A.  Technical Information Availability

B.  Quality System Documentation
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Figure 6B  Example PCA used by General Motors 

 

 

 

  AUDIT WORKSHEET   

QUESTION:

In regard to Quality System Implementation Plan

EVIDENCE / 

DOCUMENTATION 

REQUIRED

QUESTIONS TO ASK AND WHAT TO LOOK FOR Score

G

Y

R

OBSERVATIONS

17

Does the organisation´s suppliers provide 

evidence of approved material for all 

components needed for the assembled part?

Supplier PPAP Packages
Review PPAP data, including interim approvals (How do you indicate that 

component parts/assemblies on the manufacturing floor are approved prior to 

release).

NR G

18
Are controls in place to ensure only approved 

incoming material released for production?

Certification/Test Records

Cumulative Control Data

Review Incoming Inspection Sheets (if available).

Review Hold or Reject area for Incoming Inspection area (component 

parts/assemblies on the manufacturing floor are approved prior to release)

NR G

19
When parts require traceability, do controls link 

component traceability to the final part? 
Traceability Documents Look for Lot Controls, Dimensional Traceability to N.I.S.T. NR G

20
Is the workplace properly configured and 

matches Process Flow Diagram?

Process Flow Diagram

Operator Instruction at 

Workstation

Does the Material Flow / Work Station match the Process Flow Diagram? NR G

21 Are all tools and gauges properly identified?
Gage and Tool 

Certification Records

Verify tools and gages are to the latest engineering change level and 

Preventative Maintenance as specified.

Ensure all GM or other customer's tags are available on the tooling.

NR G

22 Are all gauges calibrated?
Gage and Tool 

Certification Records

Check to make sure gauges are calibrated.

Verify tools and gages are to the latest engineering change level.
NR G

23 Are all tools and gauges certified?
Gage and Tool 

Certification Records

Check to make sure tools and gauges are certified.

Verify tools and gages are to the latest engineering change level.
NR G

24
Is gauge Repeatability and Reproducibility less 

than 10%?
Gage R&R Documentation

Check to make sure that gauge R&R is done on a yearly basis for all gauges.  

If gauge R&R is between 10 and 30 percent (MSA & PPAP Manual).
NR G

25 Do all gauges have proper operator instructions? Gauge Instructions Ensure that Gauge Instructions are attached to the gauge. NR G

26
Are proper operator instructions available for 

each operation?
Operator Instructions

Verify operator instructions are firmly attached and visible to operator during 

gauging process.

Verify instructions are to the latest engineering change level.

NR G

27

Are Standardized Work instructions detailed to 

run the job properly to takt time, including 

handling of non-conforming parts?

Operator Instructions
Verify operations are being performed as indicated in work instructions (job 

time, handling of non-conforming material etc).
NR G

28 Is there Standardized Work? Standardized Worksheets Verify that there are Standardized Worksheets. NR G

29 Is the Standardized Work being followed? Standardized Worksheets Layered Audits. NR G

30 Do the operators understand the instructions? Operator Instructions
Ask operator to demonstrate use of gage and explain implication of 

conforming and non-conforming parts.
NR G

31 Have operators been properly trained? Operator Instructions
Ask operator to demonstrate use of gage and explain implication of 

conforming and non-conforming parts.

Certification Training Record or Plan.

NR G

32
Are boundary samples (BS) available to 

operators and in use?
Operator Instructions

Verify operations are being performed as indicated in work instructions (job 

time, handling of non-conforming material etc).

Verify that supplier has actual boundary samples for review.

NR G

33
Are Master Parts or samples available to confirm 

inspection?

Master Parts

Samples
Verify Master Parts NR G

34
Are Master Parts available for error proofing 

devices?
Set Up Records

Challenge the E.P. system.

E.P Verification Plan, Layered Audits, Test Parts for Error Proofing.
NR G

35
Is there a Preventive Maintenance (PM) plan on 

tools and is it followed?

PM Log

PFMEA
Review PM Log to verify PM performed according to PM procedure. NR G

36
Is there standardized work (or control plan) for 

part quality verification following a tool change?

Standardized Worksheets          

Control Plan

Review Control Plan. Review tool change log.

Verify standardized work instructions. Verify 1st piece setup log.
NR G

37
Is there a Preventive Maintenance (PM) plan on 

equipment and is it followed?

PM Log

PFMEA

Verify PM plan is being followed.

Review PM Log to verify PM performed according to PM procedure.
NR G

38
Does the plan include adequate spare tools and 

is it followed?
PM Plan and Spare Tools Verify Spare Tools required according to PM procedure. NR G

39
Where the Process Control Plan calls for SPC 

are the data properly recorded?

Process Control Plan

SPC Records

Look at actual SPC records and data collection. Are all data boxes filled in?

Are control limits calculated?

Are there trends/patterns present that would indicate a need to recalculate 

limits?

Are the limits actually control limits or are they spec limits?

Do the control limits exceed the specified tolerances?

Do the limits indicate the process to be incapable and yet the process is 

NR G

40
Are the Upper & Lower Control Limits (ULC) 

current?
X-Bar and R Charts How old are the ULC? NR G

41
Does the data make sense and are reasonable 

control limits shown?

Run Charts

Process Control Plan

SPC Records

Look at actual SPC records. Are all data boxes filled in?

Are control limits calculated?

Are there trends present that would indicate a need to recalculate limits that 

have been ignored?

Are the limits actually control limits or are they spec limits?

Do the control limits exceed the specified tolerances?

Do the limits indicate the process to be incapable and yet the process is 

allowed to run?

NR G

42
Are out of control points noted with the corrective 

action taken?
SPC Records

Review actual SPC records.

Every point out if control requires a note outlining corrective action.

Answer no if any out of control point is not explained.

NR G

43
Are product audits showing acceptable results 

for Final Product?

Dock and Incoming Audit 

Sheets, Layered Audits

Documented failed parts per shipment.

Dock Audits/Tracking Trends/Discrepant Parts.
NR G

44
Does the manufacturing process demonstrate 

the required capability or performance?
Ppk Studies

Review current capability records.

Does the process demonstrate a minimum of 1.67 Ppk / 1,33 Cpk for KPC's 

(per PPAP Manual)?

NR G

45

Does packaging and material handling protect 

parts from damage?

Especially, have adequate protection to protect 

metallic parts from rust? 

Dock and Incoming Audit 

Sheets

Does WIP protection at supplier have adequate protection to protect parts 

from damage until packed and on carrier?

Is there evidence that damage observed at assembly center, etc, is present at 

supplier?

Are there any PRRs related to Package and Handling?

For Material handling for the entire process, are parts protected from 

NR G

46

Are instructions for handling Work In Process 

(WIP) and final product followed throughout the 

process to shipping area; including repair/rework 

areas?

WIP Instructions

Final Shipping Instructions

Check to make sure all operators and material handling personnel are aware 

of and following WIP instructions.
NR G

47

Are all parts and components labeled properly 

and is shipping label error proofing to prevent 

part misidentification?

Shipping Label

Part Print

Process Control Plan

Inspection Sheets

Does the Shipping Label match the Part Print?

Verify Control Plan and In-Process Inspection sheets.
NR G

C.  Quality System Implementation Plan
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Figure 6C  Example PCA used by General Motors 

 

Quality System Audits are focused on evaluating current systems to verify if they meet the policies of the 

organization. These reviews encompass everything within the system: (American Society For Quality, 

2005) 

 Products 

 Processes 

 Support groups (purchasing, product engineering, customer service waste management, & 

training) 

Layered Process Audits  

 

Layered Audit:  An audit that is performed by various levels (layers) of management to assure 

conformance to Quality system requirements. (Delphi) 

The purpose of this procedure is to define the process for performing and documenting layered audits. 

The purpose of performing layered audits is to verify compliance to the documented 

manufacturing/assembly process and assure the production system is working optimally, b) involve 

various levels of management in the audit process, c) remove roadblocks to correcting potential issues 

which are identified by the audit, and d) lead to standardized work practices. In general, this process is 

designed to allow for various levels of plant leadership to assess adherence to procedures, work 

instructions, control plans, etc. and corrects non-conformances on a real time basis.  Layered audits may 

also be conducted to verify compliance to other specific customer/regulatory requirements (e.g. PFMEA 

audits, control plan audits, production part approval compliance audits, and preventive maintenance 

audits).  (Delphi) 

 

Operations Supervisor – The Operations Supervisor shall audit a specific process operation, line, or cell 

once per shift.  (Delphi) 

 

  AUDIT WORKSHEET   

QUESTION:

In regard to Quality System Implementation by 

Management

EVIDENCE / 

DOCUMENTATION 

REQUIRED

QUESTIONS TO ASK AND WHAT TO LOOK FOR Score

G

Y

R

OBSERVATIONS

48

Is there a process for documenting and tracking 

Downtime, Scrap, First time Quality, Premium 

Freight, Plant Problem Reports?

Plant Informational Board

Current Charting of 

Information

Are records for Downtime, Scrap, First time Quality, Premium Freight, Plant 

Problem Reports used to manage the business?

Look for existing charts, data logs, action plans, or similar that validate the 

existence of a tracking mechanism.

NR G  

49
Does leadership ensure that Out of Control 

Conditions & nonconformities are managed?

SPC Records

Action Plans

Regularly review SPC data, check to see that there is a system to manage out 

of control conditions that includes action plans with assigned responsibility.

Ask someone noted on the action plan to explain their involvement and or 

responsibility.

NR G

50
Are Action Plans (AP) for all nonconformities 

followed?

SPC Records

Action Plans

Document effectively and timely, check to see that there is a system to 

manage out of control conditions that includes action plans with assigned 

responsibility.

Ask someone noted on the action plan to explain their involvement and or 

NR G

51
Is responsibility for implementation assigned and 

do people understand their responsibility?

SPC Records

Action Plans

From SPC review, check to see that there is a system to manage out of control 

conditions that includes action plans with assigned responsibility.

Ask someone noted on the action plan to explain their involvement and or 

responsibility.

NR G

52
Are problems quickly communicated to people 

who can help?
Problem Log

Does an escalation process exist to quickly communicate to the appropriate 

level within the organization and ensure that support and action plans are 

followed.

NR G  

53
Does the support system respond to the 

operator?
Problem Log

Look for a daily problem log or similar.

Look at entry and action dates for some evidence of that those responsible for 

resolution are quickly engaged.

Look for evidence that operators are part of the problem resolution process.

Ask operators if they are aware of problems and how they are resolved.

NR G

54
If more than one shift, does information part 

passes across shifts?
Shift Log

Look for shift log/notes.

Audit records to assure that reported problems and their resolutions are also 

reported back to the originator.

Look for evidence of a closed loop on shift problems.

NR G  

55

Are all checks to be done under the PCP 

requirements performed?

Are results properly documented?

Are suitable actions taken in case of deviations?

PFMEA

Process Control Plan

Is there evidence that all concerns are tracked back to the PFMEA to confirm 

that the failure mode has been included?

Look for PFMEA change log cross referenced to PRR log, customer complaint 

log, voice of the process review, warranty data, etc.

Is there evidence that controls have been added, or controls/RPNs revised 

based on concerns.

NR G

56

Are major process parameters identified with 

reasonable evidence [example:DOE (Design of 

Experiment) or Full Factoral method etc. ] and 

controlled with the PCP?

DOE or other 

experimental date

Process Control Plan

Determine which process parameters satisfy the product specifications with 

reasonable evidence.  These parameters should be included in the PFMEA 

and PCP.  This evidence is recommended as a DOE (Design of Experiment) 

or Full Factoral method and should be validated with enough sample size.  

The defined critical process parameters should be controlled and password 

protected in the PLC (Programmable Logic Controller).  Supervisor’s approval 

would be required to change the parameters.

NR G

57
Are plans in place to implement all elements of 

Quality System Basics (QSB)?

Perform and complete 

QSB Audit and action 

plans

Is there evidence of a QSB Audit? Has the supplier had a QSB Workshop? 

What is the plan to implement QSB principals and elements? Is there a 

Master Dot Action plan for all red and yellow QSB elements and PCPA 

elements?

NR G

58
Does the work environment demonstrate 

compliance to the Global Sullivan Principles?

Review manufacturing

work environment

Verify there are no hazardous work conditions, no health & safety issues, 

workers appear to be of legal age, and no forced or abusive labor practices.  

Refer to Global Sullivan Principles for more information.

NR G

D.  Quality System Implementation by Management
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Middle Management – Middle management (eg. General Supervisor) will select at random and audit one 

line, cell, or department at a minimum of once per week.  Middle management will also assure that 

checklists are being completed by the operations supervisor and that open issues are closed. (Delphi) 

 

The Plant Manager and/or Plant Manager’s Staff will audit one line, cell, or department at a minimum of 

once per month. Plant Managers will also assure that checklists are being completed by the middle 

management and open items are being closed.  (Delphi) 

 

 
Figure 7. Sample LPA Audit 

 
Sorting / Containment activities  

 

The sorting activities in the case study are only mentioned briefly but bring to light a very common 

practice that is believed by most to be very helpful in protecting the customer. These activities can tend to 
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linger on or even become part of the standard process that organizations use for detecting defects. There 

are some very common practices here that can be applied to stop  

 

 

these activities. The activities where we have extra people is essentially money that being subtracted from 

you profit margin.  All the products that are being sorted should be  

 

tracked in a Pareto Chart format to easily identify the top issue found in the sorting activities. These 

issues should then be taken and reviewed against the control plan and PFMEA’s to see if: 

1) They are in line the occurrence frequency identified. 

2) If it getting past where it should be detected. 

 

The next action that needs to occur is a review of the top defects/issues and improvements to the 

prevention plan for that defect. After these improvements are made there should not be any findings in the 

sorting from the time the corrections had been made to the process. After this has been verified, the 

sorting for the specified can be removed. 

 

Visual management Tools for Quality 

 

Visual management is vital tool in the lean manufacturing system. It is used in work place organizations 

to create an environment that is self explaining, self ordering and self improving.(Dennis, 2007). The 

purpose of the visual systems is to make items that are out of standard immediately obvious.(Dennis, 

2007) The visual management tools are designed to be a communication tool that provides information 

with a quick view of the display. It is beneficial because it can take items that are normally hidden in 

reams of documentation and place it in a location that can be shared with stakeholders that would not 

normally have easy access to the information. By using these tools correctly it is possible to make 

understanding what is happing in the facility much easier to grasp. We are going to cover a couple areas 

to provide examples of simple visual management tools that can be used to help make certain job function 

much more explicit. Figure 8. Provide an example of a training matrix for a manufacturing department 

that would be posted in a high traffic area. While this is very elementary it is a very effective and 

important tool for any area, because it allows anyone that walks by the department to see if the people 

operating the equipment are trained to run the equipment. It also provides insight to the level that the 

people have been trained.  Figure 9, provides an example of visual inspection guide. In most cases gaging 

and job instructions are spelled out in a bulleted format for operators to read and then execute. By 

creating this simple aid it allows the operator to see specifically the areas that are being visually 

inspected. Using a picture is a much greater way of providing what is required and this is very important 

in facilities in different countries because it gives explicit evidence of what the standards are for items 

that cosmetic features to be reviewed. And also plays off the basic human nature trait of being visual 

rather than audio or kinesthetic. 
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Figure 8. Visual Training Matrix 

 

 
Figure 9. Visual Inspection Guide 
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