
 Helix Vol. 8(1): 2888-2892 

2888 Copyright © 2018 Helix ISSN 2319 – 5592 (Online) 

 

Analysis of Production Methodologies for Process-Based 

  Management 
1 Anton N. Karamyshev, 2 Marija S. Kazaeva, 3 Ekaterina V. Abrosimova, 4 Ilnur I. Makhmutov, 5 Dmitrij 

F. Fedorov 

Kazan Federal University, Naberezhnye Chelny institute of Kazan federal university  
Email: antonkar2005@yandex.ru 

 

Received: 15th December 2017, Accepted: 20th December 2017, Published: 31st December 2017 

 

Abstract 

There exist two methodologies for process-based 

management the subject of study of which are 

production processes: Lean Manufacturing and Six 

Sigma. Lean Manufacturing is one of the most 

widely spread methodologies of process-based 

management, which methods and practices 

determine in many respects the competitiveness of 

the world's leading companies. Lean Manufacturing 

methodology orients the company to the maximum 

customer satisfaction by eliminating all types of 

losses and focusing on key business processes. 

Particularly interesting are the principles of 

methodology (value to consumer, definition and 

optimization of the value creation flow, organization 

of flow, product sell out, perfection), which must be 

observed in making managerial decisions. Six Sigma 

methodology focuses the attention on production 

operations of the main business processes in order to 

improve the quality of products and minimize the 

reject level. These goals are achieved through 

stabilization of the technological operations results 

based on the specific management principles, as well 

as on mathematical and statistical methods. The 

article covers the principles and basic methods of 

such methodologies as Lean Manufacturing 

(Kanban, Kaizen, 5S, SMED, Poka-Yoke, Andon, 

Total Productive Maintenance) and Six Sigma 

(methods of generating ideas and structuring 

information, methods of data collection, methods of 

analysing information and business processes, 

methods for implementing management decisions), 

the identification of their advantages and 

disadvantages, as well as the application features.    
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Introduction 

There exist two methodologies for process-based 

management the subject of study of which are 

production processes: Lean Manufacturing and Six 

Sigma.  

Lean Manufacturing is based on the concept of value 

to consumer (i.e. characteristics of a marketable 

product or service). The concept of this methodology 

involves division of all types of business activities 

into directly creating value to consumer (i.e. forming 

characteristics of a marketable product or service) 

and all others. The processes forming value to 

consumer must draw increased attention of senior 

managers and ordinary personnel. The costs for 

processes that do not create value to consumer are to 

be minimized [1]. Lean production methodology 

appeared in Taiichi Ohno in Postwar Japan in the 50s 

of the 20th century [2]. The result of applying the 

principles of lean manufacturing is the unique 

Toyota Production System, which allowed Toyota 

Motors Corporation, a machine-building corporation 

from Japan, to become the world's most expensive 

automotive company in 2015 [3].  

Significant contribution to development of this 

methodology was made by Shigeo Shingo, Japanese 

engineer, who proposed a method of rapid machine 

change over [4]. 

Within the Six Sigma methodology the attention is 

focused on improving the quality of technological 

operations in production processes and minimizing 

the number of defects in marketable products. 

Analysis and modification of production processes 

are carried out by special working groups [8,9]. Six 

Sigma methodology was developed in the 1980s by 

a Motorola employee, Bill Smith, and became 

widely known and widely spread after its 

implementation in General Electric Company. The 

name of the methodology was derived from the letter 

σ (sigma), which is used in statistics to denote the 

standard deviation [2.11].  

Text of Article 

Lean Manufacturing Methodology  

Currently the principles of lean manufacturing are as 

follows [5]: 

1. Value to consumer. Value in this context means a 

product or service in some price category, capable of 

satisfying the needs of the client. Only consumers 

determine the value of the goods for themselves. 

When manufacturing products, all business 

processes must be considered from the perspective 

of end user.  

2. Determination and optimization of the value 

stream. Finished product is the result of a series of 

actions performed during production. At the same 

time, such losses are inevitable as overproduction, 

surplus stocks, transportation, downtime, 

unnecessary handling, unnecessary movements, 

rejects and defects. The main goal of this principle is 

to eliminate such losses, clean the value creation 

flow from everything unwanted. 
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3. Organization of flow movement. This principle 

involves restructuring of production processes to a 

single stream of dies, refusal to produce batches of 

products. It supposes to reduce all stocks of 

materials, raw materials, work in progress, stocks 

between operations to a minimum. The ideal goal of 

this principle is a complete exclusion of the 

company's reserves. Implementation of the principle 

assumes continuous piece-by-piece movement of a 

die from one machine to another in accordance with 

the technological process. The result of applying the 

principle is the reduced working capital, as well as 

the reduced need of warehouse and related logistics 

infrastructure. 

4. Product sell out. This term means the ability of 

consumer to obtain a marketable product when 

needed. Meanwhile, the company must carry out 

manufacture of the given product for this buyer so as 

to minimize the period of time between manufacture 

of a product and its purchase. This principle was 

implemented within the company under the name 

Just-in-time, according to which all kinds of 

resources must be delivered to a consumer process at 

the moment when the need appeared.  

5. Perfection. The process of improving the 

technology of production and work performance 

must be continuous according to this principle.  

The main methods of implementing the principles of 

lean manufacturing are as follows: 

1. Kanban. This method involves the use of 

Kanban cards to visually inform the processes - 

suppliers about the need for immediate supply of 

resources [6].   

2. Kaizen. This method involves 

engagement of a company's personnel into 

continuous improvement of standardized processes 

[7].  

3. 5S. This method involves rational 

workplace organization. It is realized by location of 

only necessary things, organizing their storage in the 

most convenient way and developing the standard 

for storage, ensuring cleanliness of workplace and 

training the rule of strict implementation of the 

established standards (storage, execution of 

technological operations, interaction with 

colleagues) for each workplace.  

4. SMED (Single-Minute Exchange of 

Dies). This method involves machine change over 

within the shortest possible time (the literature 

frequently offers a 10 minutes period). 

5. Poka-Yoke. This method involves a 

number of techniques that allow performing the 

operation in a workplace in the only correct way and 

excluding any wrong methods.  

6. Andon. This method involves the use of 

visual and sound signals at all stages of 

implementation of production processes to inform 

managers about the emergence of problems and their 

prompt solution. At the same time, the business 

process is suspended until the problem is solved 

[6,7].  

7. Total Productive Maintenance (TPM). 

This method involves continuous search for the ways 

of efficient servicing the technological equipment, 

their wide application in practice, as well as 

elimination of all kinds of losses associated with the 

equipment [3,5].  

The advantages of the methodology are as follows: 

а) focus on business processes that form 60-80% of 

the cost of marketable products, and their rapid 

optimization; b) fairly simple to study theoretical 

bases of the methods used; c) high economic 

efficiency of the methodology implementation; d) 

minimization of the working capital of the company; 

e) increasing the level of controllability of the main 

business processes. 

The disadvantages of the methodology are as 

follows: a) release of a large number of labour 

reserves; b) absence of methods for standardizing the 

results of production operations; c) ignoring the 

auxiliary business processes; d) high requirements to 

the processes of necessary material resources supply. 

 

Six Sigma Methodology. 

The principles of Six Sigma methodology are the 

following: 

1. Consumer orientation. It is realized by 

increasing the consumer satisfaction with the 

marketable products.  

2. Adoption of managerial decisions based on 

the facts. In order to obtain the actual data on 

production processes, they are analysed, the 

information is collected about the parameters of the 

technological processes of interest [2,3,10].  

3. Cooperation. Clear differentiation of duties 

and responsibilities between employees eliminates 

unnecessary competition between them and 

improves the quality of relations within the 

collective.  

4. Process orientation. All activities of 

working groups are fulfilled within the analysed 

business processes [4].   

5. Continuous improvement of processes.   

6. Proactive management. It means preventive 

search of possible problem points of the production 

system [4,6].  

Six Sigma methodology can be implemented by the 

following methods: 

1. Methods of generating ideas and 

structuring information [3,5]: 

1.1.  Brainstorm. The main purpose of the 

method is to generate the maximum number of ways 

to solve the problem and then choose the best one 

from them. 

1.2.  Diagram of relations. It is applied to 

group different ideas according to particular 

features. It allows structuring the ways to solve the 

tasks. 
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1.3.  Voting. The options that receive the 

largest number of votes are subjected to a deeper 

analysis. 

1.4.  Tree diagram of the hierarchy and links 

between the proposed ways of solving the problem.  

1.5.  SIPOC diagram. It is a simplified way of 

describing a business process or its constituent 

elements. It is represented in the form of a table with 

business processes description, its suppliers and 

consumers, input and output products.  

1.6.  Flowchart (process map). It is an 

algorithm for implementation of the process, taking 

into account possible options for actions when 

implementing it. 

1.7.  Cause-and-effect diagram (fish skeleton 

diagram, Ishikawa diagram). It allows to identify 

cause-effect relationship. This diagram resembles a 

fish skeleton, its "head" is the problem being solved. 

The possible causes of the problem are grouped 

along the axis adjacent to the "head" and are ended 

with it.  

2. Methods of data collection: 

2.1.  Selective control. The selective control 

method is used to identify the parameters of interest 

in business processes and events. 

2.2.  Determination of the uniquely 

understood unit of measurement for parameters of 

interest. 

2.3.  Methods for establishing effective 

communications with the end consumer. The 

purpose of this group of methods is to collect the 

information about consumer preferences and analyse 

it.  

2.4.  Development of questionnaires (control) 

sheets in order to collect the information more 

effectively. 

2.5.  Methods for ensuring the accuracy and 

reliability of measurements. 

3. Methods to analyse information and 

business processes: 

3.1.  Analysis of business process flowchart. 

The purpose of this method is to search for 

unnecessary or untimely actions during 

implementation of a business process. 

3.2.  Analysis of added consumer value and its 

ratio with the value added. Actions that add little 

value while having a high cost or that add zero value 

are subjected to further analysis in order to optimize 

the costs. 

3.3.  Pareto diagram. It allows the implement 

the Pareto's law, according to which 20% of the 

factors cause 80% of all problems. The purpose of 

Pareto diagram is to identify the most significant 

factors that cause problems.   

3.4.  Frequency distribution histograms. The 

method is used to identify the frequencies of 

variations in the resources (time, material resources) 

spent on the execution of the same business process 

or its structural element. 

3.5.  Frequency distribution polygon. It is 

used to track the emergence of problem situations in 

time. 

3.6.  Scattering diagram. It allows to reveal the 

level of correlation between factor and result 

parameters [1,3].  

3.7.  Correlation-regression analysis. 

4. Methods of implementing management 

decisions: 

4.1.  Methods of project management (Gantt 

chart). 

4.2.  Network planning and management. 

4.3.  Failure modes and effects analysis 

(FMEA). The purpose of the method is to search for 

possible problems preventively and calculate losses 

in the event of negative events. It allows to identify 

weak points in production processes.  

4.4.  Analysis of the participants' interests in 

the process of production modification. It allows to 

minimize resistance to changes by the team and 

senior managers. 

4.5.  The ratio of factors contributing and 

preventing any changes.  

It is represented in the form of a table, which 

includes two columns with contributing and 

hindering factors. This method in the literature is 

called the "force field analysis model". 

4.6.  Balanced scorecard. The method allows 

to set the process parameters and track their actual 

values [4,5]. 

The advantages of the methodology are as follows: 

a) opportunity to standardize the results of 

technological operations and improve the product 

quality; b) low costs for implementing the 

methodology; c) improved reliability of the 

production system as a whole; d) possibility of an 

optimal combination of the Six Sigma methodology 

with another methodology for managing production 

business processes "Lean Production". The Lean 

Manufacturing methodology analyses the flow of 

creating value to consumer within the production 

processes and minimizes all types of losses, while 

Six Sigma focuses on stable obtaining of the 

necessary results of technological operations and 

minimization of technological waste.  

The disadvantages of the methodology are as 

follows: a) the need for special training in the field 

of statistics and mathematics for the implementation 

team staff; b) narrowness of the subject of study in 

the methodology (emphasis only on technological 

operations); c) orientation of the methodology 

application mainly in the sphere of industry.  

 

Methods 

In the course of the research the following methods 

were used: 

1. Selective analysis of the specialized literature with 

the high citation index on the theme specified in the 

article. Specifically, the information on process 
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management methodologies "Lean Production" and 

"Six Sigma" was collected. 

2. The formed array of information was systematized 

for the purpose of further analysis. Specifically, the 

algorithms and methods of implementation of these 

methodologies were studied, their advantages and 

disadvantages were revealed. 

3. As a result of the research work the author offered 

own interpretation, made the conclusions. 

 

Results 

On the basis of the foregoing, the following 

conclusions can be drawn: 

1. Lean production methodology is based on the 

concept of value to consumer. Managerial decisions 

are adopted on the basis of the assessment of value 

to consumers of products of possible changes in the 

company's activities. Particular attention is paid to 

the analysis of the value stream, which refers 

primarily to production and logistics processes.  

2. The principles of lean manufacturing are realized 

by such methods as Kanban, Kaizen, 5S, SMED, 

Poka-Yoke, Andon, Total Productive Maintenance. 

The implementation of these methods allows to 

optimize production processes and improve their 

quality, reduce production stocks.  

3. Lean Manufacturing methodology focuses the 

attention of senior managers on analysing and 

optimizing the company's costliest business 

processes. 

4. The Six Sigma methodology is client-oriented; its 

goal is to improve the quality of products. The goal 

is achieved on the basis of stabilization of 

technological operations of the main business 

processes.  

5. To achieved the goals the following groups of 

methods are applied within the context of 

methodology: methods of generating ideas and 

structuring information, methods of data collection, 

methods of analysing information and business 

processes, methods for implementing management 

decisions. A significant part of the applied methods 

is based on mathematical and statistical apparatus, as 

well as on modern achievements of the management 

science.  

6. Six Sigma methodology focuses the attention of 

senior managers on analysing, reducing the rejection 

level and improving the quality of the company's 

costliest business processes. 

 

Discussion 

The research is induced by the objective necessity to 

improve management systems in companies and 

develop theoretical bases for their management.  

Since the process approach to management is 

predominant today, it was decided to analyse the 

production process methodologies with a view of 

their further improvement. Such methods as Kaizen, 

5S, SMED, Poka-Yoke, Total Productive 

Maintenance, Cause-and-effect diagram, Analysis of 

business process flowchart, Pareto diagram, Gantt 

chart, Balanced score card have become classical 

management tools.  

In our opinion, the next stage in development of 

management systems will be automated systems for 

making managerial decisions based on external and 

internal indicators, with application of the 

methodologies practices covered in this article. 

 

Conclusions 

Six Sigma methodology complements perfectly the 

process management methodology Lean 

Manufacturing. For this reason, a combined system 

of the process-based management of production 

processes "Lean Plus Six Sigma" is often found in 

the scientific literature. 
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