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Abstract: Scrap is the recyclable material left over after the manufacturing and consumption of the raw materials and 

goods such as vehicle parts, raw materials during manufacturing, etc. In contrast to waste, scrap has financial value. 

Excess generation of scrap affects the productivity of the industry. This paper discusses the requirements and different 

techniques or methodologies to reduce Scrap generation in the fabrication industries. 
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I. INTRODUCTION 

Scrap is the recyclable material left over after the 

consumption of the raw materials during manufacturing. 

Manufacturing scrap is also seen as unavoidable result, 

something that occurs as unavoidable consequences of 

manufacturing cycle. Although, some of the manufacturing 

waste from scrap production is unpreventable, scrap 

production can actively oppose and affects the profit 

margins and bottom lines of the business. In the perfect case 

scenario, the scrapped materials and parts can be finished 

again and used for reuse and rework. However, in the worst 

case scenario, the part had to be dragged out entirely to be 

reprocessed into manufactured goods. It can extremely 

inefficient of both money and precious production time. The 

removal of scrap in the production sector is also an essential 

aspect of the lean and competitive manufacturing process. 

II. LITERATURE REVIEW 

Some research work has been done on this topic- 

1]     Kumar et al.(2009) highlighted the scrap reduction by 

using Total Quality Management Tools. Author used 

Cause and effect diagram and Validation Theory for 

Analysis. Also the Pareto Analysis is used to present 

the collected data in the form graph. 

2]     Ferretti et al. (2013) suggested the actions 

implemented for manufacturing of products with zero 

defects. Authors categorize the important actions in 

Indirect and Direct actions involved in manufacturing 

process. Also the Importance of Preventive 

maintenance of machines, Visual inspection of raw 

materials, Dimensional control of product and 

Optimization of production process parameters are 

discussed. 

3]    Huda et al. (2018) used Lean Six Sigma Methodology 

to increase the productivity. For analysis, the cause and 

effect diagram and 5 why’s method is used to identify 

the main root cause. 

4]    Shokri et al.(2019) investigated the importance of Lean 

Six Sigma Method for scrap rate reduction in an 

automotive sector. The cause and effect diagram and 

DMAIC Methodologies are used in order to reduce the 

variations. Author used Pareto chart to present the 

collected data in the graphical form. 

III. WORK METHODOLOGY 

In the above Literature study, different methodologies are 

discussed to reduce scrap. The analysis is carried out by 

using Cause and effect diagram and 5 why’s methods. 

Authors used Pareto charts and Control charts for showing 

the collected data and information in graphical form. 

DMAIC and Lean Six Sigma Methodologies are used to 

reduce variations and increase productivity. 

1]  Cause and Effect diagram – The “Cause and effect 

diagram” is created by Dr. Kaoru Ishikawa. This 

Technique is also known as Fishbone Diagram and 

Ishikawa Diagram. This tool is considered as one of the 

seven quality tools and works as an analysis tool. This 

technique is used to identify many possible causes for 

the main problem or effect. It is used to structure or 

define a brainstorming session. 

 
Figure 1 - Cause and Effect diagram 

2] 5 Why’s Technique – This technique is an Iterative 

Interrogative Method which is used to explore the 

relationships of cause and effect diagrams for a 

particular problem. This method is used to identify the 

root cause of the problem by asking a different 

sequence of a question “Why?”  

 

 

Figure 3 - Pareto Analysis 
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Figure 2 - 5 Why’s Technique 

3] Pareto Analysis – Pareto analysis is a statistical 

technique of decision making which is used to 

highlight the important set of barriers or factors.  It  

contains both bars as well as line graphs, where 

individual values of study is represented by bars in 

descending order and line represents the total 

cumulative. 

 

 
Figure 3 - Pareto Analysis 

 

4] DMAIC Methodology – DMAIC Methodology is a 

strategy used to improve the Industrial process. The 

acronym DMAIC represents the five different phases 

(Define, Measure, Analyze, Improve and Control) to 

create an improvisation in the processes. DMAIC is a 

part of Lean Six Sigma. 

 

 
Figure 4 - DMAIC Methodology 

IV. CONCLUSIONS 

Scrap Generation decreases the productivity of the 

Industries. There are various techniques and methodologies 

which can be used to reduce the scrap generation. This 

Paper suggests different techniques to identify the root 

cause of scrap generation like – Cause and Effect Diagrams, 

5 Why’s Technique, Pareto Analysis and DMAIC 

Methodology.  

One of the simplest ways of reducing scrap is by 

optimizing the manufacturing process of the industry. By 

using Automated machines or tools to perform 

manufacturing process will reduce unwanted material waste. 

CNC machines are very effective for this purpose, but it is 

important to select the right machine for a particular task. It 

is important to know the value of proper documentation 

when the manufacturing industry is busy building. Proper 

documentation gives the information that how many 

materials are used and how much is left over. Proper 

Planning and documentation of ordered products and 

materials used can also minimize waste in manufacturing.  
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