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BUSINESS PROCESSES QUALITY 

IMPROVEMENT MODEL 
 

Abstract: This paper presents new possibility of 

enhanced software solution for recording, monitoring 

and process failure analysis - automated review and 

revision initialization of Process FMEA and 

corresponding Control Plans. 

Integration of such possibility into an existing database 

is very useful since it enables continuous improvement 

in effectiveness and efficiency of the current Process 

FMEA and corresponding Control Plans. 

In this way, unlike most common practice, Process 

FMEA, Control Plans, failures records and failures 

analysis are part of a single database. 

Keywords: Quality improvement model, Business 

processes, FMEA, Control Plan 

 

1. INTRODUCTION  
 

The progress in today's business 

environment means a commitment to 

continual improvement. There is a need to 

seek for more efficient ways to provide 

products/ services and quality meet 

customer's requests. Products / services 

must be continuously improved in terms of 

its value.  

The quality and reliability of 

products/services and business process 

greatly affects the performance of final 

products. In order to ensure quality of 

products / services, organizations need to 

establish effective and comprehensive 

quality system. 

For many years, the automotive 

quality management system standard, ISO 

/ TS 16949, involves the use of basic tools 

Advanced Product Quality Planning 

(APQP), Failure Mode and Effect Analysis 

(FMEA), Measurement System Analysis 

(MSA), Production Part Approval Process 

(ppap) and Statistical Process Control 

(SPC) 

This paper presents a new opportunity 

to improve existing software solution for 

recording, monitoring and analysis process 

failures, a new possibility of automated 

initiation of checking and updating the 

process FMEA and appropriate control 

plans. 

Such integration in to existing 

database enables to continually improve 

effectiveness and efficiency of existing 

process FMEA and control plans 

appropriately. 

 

 

2. QUALITY MANAGEMENT 

SYSTEM FOR AN AUTOMOTIVE 

INDUSTRY 
 

2.1 Standard ISO/TS 16949 

ISO / TS 16949 standard requirements 

define quality management system 

specifically developed for the global 

automotive industry. 

The objective of this standard is to 

establish a quality management system 

that ensures continuous improvement of 

product and process quality, compatibility 

and interchangeability and emphasizes 

defect prevention, reduction of variation 

and waste in the supply chain in the 

automotive industry. ISO / TS 16949 apply 

to design, development, manufacture, 
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assembling and service parts of all 

products in automotive industry. [1] 

The final goal is that customers 

themselves have an active role in raising 

the competitiveness of their own suppliers.  

ISO/TS 16949:2002 utilizes the 

"Process Approach" to the Quality 

Management System development and 

improvement by identifying the 

organization’s processes, how these 

processes link to customer satisfaction, and 

the organization’s methods to measure and 

improve process effectiveness. [2] 

The process approach identified in 

Figure 1 below structures the 

organization’s QMS around customer 

satisfaction and the organization’s 

processes. By identifying inputs and 

outputs as well as the sequence and 

interactions, the QMS can then be 

measured to verify its effectiveness per 

customer requirements (horizontal 

integration).  

 

 
Figure 1: Process Approach – ISO/TS 16949:2002 Process Attributes [2] 

 

 

Figure 1 shows attributes of each 

process that need to be reviewed during a 

process audit. The horizontal arrow 

represents the applicability of those areas 

to each process in the organization. 

 

2.2 Five Automotive Core Tools 

(APQP, FMEA, PPAP, SPC, and MSA) 

ISO / TS 16949 with the appropriate 

tools enables to each member of the supply 

chain in the automobile industry to 

establish a common language of business 

and to improve key business processes. 

Here are the interrelationships 

between AIAG Core Tools and ISO/TS 

16949. 

 
 

Table 1: Interrelationships between AIAG 

Core Tools and ISO/TS 16949 [3] 

 

 

3. Process FMEA Concept 

 
Failure mode and effect analysis is a 

systematic and formalized method for the 

analysis of products design solutions and 

processes in terms of risk of occurrence 

and consequences of failures in the 

products could rise on customer side [4]. 
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There are several types of FMEA, 

with the most widely used design and 

process FMEA. In this paper our focus is 

on the process FMEA. 

The process FMEA asks a series of 

questions: What can go wrong with the 

process? What effect would this have on 

the product? How severe would this be? 

What could cause the failure to occur? 

What is the probability of occurrence? 

What controls are already in place? How 

effective are these controls? [5] 

It is important to note that most of 

these questions are hypothetical and are 

not based on the fact that a process failure 

has actually occurred. 

FMEA should primarily to enable 

project teams to design products or 

processes:  

- Timely detection of potential failures in 

the product, which originate from the 

product design solution, and / or 

production process; 

- To avoid or mitigate the risks of 

failures that originates from the product 

design solution, and / or process; 

- To prevent the cost of the possible 

revocation of the market and protect 

the reputation of the organization-on 

the market. 

 

FMEA analysis should consider the 

four main groups of customers: 

- End User: A person or the organization 

that will use the product. 

- OEM (Original Equipment 

Manufacturer) assembly plant and 

production: The locations where 

manufacturing or assembling 

operations are performed. For effective 

FMEA analysis is crucial to focus on 

the relationship between the product 

and its assembling. 

- Chain of manufacturer-suppliers: 

Locations of suppliers on which they 

are produce processes or assemble 

parts and materials. In addition to 

production and assembly of parts, this 

includes the processes of heat 

treatment, welding, painting, coating 

and other services of finalization. It can 

be any prior or next operation or 

production process. 

- Legislation: Government institutions 

that define the requirements and 

monitor compliance with the 

specifications related to safety and 

environment protection (what can 

affect the product or process).  

 

For calculating the risk in FMEA 

method, risk has three components which 

are multiplied to produce a risk priority 

number (RPN) [6] (Figure 2). 

 

 
Figure 2: Evaluation Scale 

 

 

3. A SOFTWARE SOLUTION AS A 

TOOL FOR PROCESS QUALITY 

IMPROVEMENT 
 

In practice is widespread usage of 

Microsoft Office Excel as software tool for 

control and trend charts. However, 

periodic examination of the trend and 

control charts and records of process 

indicators has a discrete character, and 

history, details of discrepancies found as 

well as the measurement location remain 

forgotten or unavailable in one place in the 

form of a database 

The database represents a well-

structured and collection of data. In the 

database, data are integrated and 

connected, so the database can be used 

effectively in the learning process and 

performance improvements. 
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The following software is one solution 

for these limitations. 

Existing software solution is made on 

the Microsoft Access platform (Figure 3), 

for the purpose of collecting, combining 

and processing of the measured deviations 

and failures that occur during the 

production process of one supplier in the 

automotive industry, with details of: 

- location  

- time - process  

- product- project  

- shift  

- operator  

- controller  

- type of inspection and  

- failure type [7]. 

 

 
Figure 3: Main Manu 

 

The outputs are user friendly and in 

the form of a trend charts, Pareto charts 

and reports suitable for a variety of 

statistical process control. 

Data entry is done in the process at all 

levels of process inspection, whether it is a 

process, audit, final inspection or a special 

inspection that does not exist in the regular 

control plans on production floor or 

customer location. 

Checklists contain detailed 

information about a product, project, 

operator, the type of inspection, controller, 

time, shift, the number of items examined 

and the number of defects found (Figure 

4). 

 
Figure 4: Checklist for data entry  [7] 

 

 

4. BUSINESS PROCESSES 

QUALITY IMPROVEMENT 

MODEL 
 

For existing software solution, a 

model of process quality improvement is 

made. 

The advanced model allows creating 

process FMEA based on failure, causes 

and effects codes, automatic RPN risk 

priority calculation,  and respective control 

plans, all related within a single database, 

previously intended to monitor and 

analyze all types of failures (internally and 

externally). Output from the model are 

updated and optimized process FMEA and 

control plan documents connected in one 

system in a standard form for automotive 

industry 

Based on continuous real time 

monitoring of frequency and occurrence of 

all types of failures defined in the process 

FMEA and mentioned in the complaints of 

customers that are also an integral part of 

the system, the system automatically 

checks and initiate updates and/or 

improvement of process FMEA and 

related control plans, statistically 

documenting in details deviations and/or 

possible directions of improvement (Figure 

5). 
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Figure 5: Automatic check and initiating 

update FMEA and related control plans 

 

Since all customer complaints/ claims 

booked in the system contain not only 

information about the failures, but also the 

costs they caused, the system has another 

very important dimension-financial. It is 

now possible to analyze and follow risks 

priorities not only from the customer 

safety aspect or prescribed legal norms, 

but also in terms of costs of poor quality. 

So, if there are several different 

failures with the same or a close level of 

risk from the lower or middle part of the 

scale, we can prioritize improvements 

based on the costs of poor quality caused 

by these failures. 

There is no need to emphasize the 

importance of proper prioritization, precise 

and timely actions when it comes to mass 

production, which is measured by the tens 

of thousands of parts produced per day. In 

this case the time of several hours late or 

inaccurate responses due to commonly re-

typing control lists in an Excel table or late 

updates of the existing control plans, could 

result in thousands of produced parts 

scraped or rework. 

In practice there are three possible 

situations: 

1. The process FMEA does not 

contain all types of failures seen in 

customer complaints and claims; 

2. Real life Occurrence and/or 

Detection Factors obtained from database 

≥ Occurrence and / or Detection from the 

current FMEA and  

3. The Real life data from the database 

confirmed that the Occurrence and/or 

Detection level are in line with the current 

FMEA. 

In the first case the system will clearly 

document the types of failures that are not 

found in the existing process FMEA, and 

add them into an existing FMEA, Then, 

system will make conversion and re-

ranking based on the data from database 

and initiate the update/amendment of 

related Control plans. The good thing 

about this system is continuous 

effectiveness and efficiency evaluation of 

current control plans, process FMEA and 

implemented corrective actions  

In the second case the system will 

clearly define the types of failures for 

which Occurrence and Detection factors 

from real life do not correspond to what 

we have predicted in the current FMEA 

and will clearly show us what related 

Control plans or their parts thereof have to 

change. 

In the third case, although the degree 

of risk in the real world corresponds to 

what is provided in the existing FMEA, the 

system can initiate corrective actions to 

improve the efficiency of processes and/or 

related control plans, as the costs of poor 

quality of certain types of errors exceed 

planned values that we previously have set 

in the system (Figure 6). 

In any case, it is extremely important 

to update the FMEA and process control 

plans whenever process controls are 

improved or modified or when 

internal/external failures indicate that a 

certain process failure mode was 

overlooked or underestimated or less 

efficient. 
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Figure 6: Continuous Improvement Cycle 

 

 

Organizations leverage the value of 

effectively applying FMEAs by creating a 

framework for giving feedback about 

FMEA performance. The effectiveness of 

FMEA performance can be measured by 

what happens after the product or process 

goes live. 

The developed model provides in fact 

measurement and validation of FMEAs 

regarding failure mode capability and 

Identify missed FMEA failure as follows: 

 

- FMEA failure mode capability  

 

Capability  

 

- Identify missed FMEA failure 

 

% missed  

Customer 

Warranties/ 
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Sorting action 
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The process FMEA 

does not contain all 
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2. 

Real life Occurrence and/or 

Detection Factors obtained 

from database ≥ Occurrence 
and / or Detection from the 

current FMEA 

3. 

The Real life data from the 

database confirmed that 

the Occurrence and/or 

Detection level are in line 
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5. CONCLUSION 
 

It is obvious that the inspection 

followed by corrective actions only on the 

final product poor substitute for effective 

process management. Actions taken at the 

final product should be only an 

intermediate stage in the processes and 

unstable processes where the disturbances 

occurred. Instead, the focus should be on 

the process of gathering and analysis 

information, helps appropriate decisions 

and corrective actions making on time to 

achieve process improvement.  

The main features of this model are: 

- Mass systematically arranged details 

necessary to properly understand the 

processes; 

- All levels of management and users 

access at unique information system;  

- Data processing speed, which allows 

reaction in real time;  

- FMEA and Control Plans related in 

one system; 

- The continuous evaluation process 

based on data from a single database;  

- The ability to create different Pareto 

analysis; 

- Large knowledge base. 
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