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 Productivity improvement plays essential role on cost reduction and production planning in 
many organizations. There are literally various methods for measuring productivity and 
improving systems’ capabilities such as total quality management, 5S, etc. In this paper, we 
perform an empirical investigation to find out whether implementing 5S could reduce 
interruptions in production systems in one of pipe and profile manufacturing units located in 
province of Semnan, Iran. The proposed study compares the mean and standard deviations of 
waste materials before and after the implementation of 5-S in three different lines and statistical 
tests indicate that 5-S have made the necessary change on production planning and it could 
reduce waste materials, significantly.       
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1. Introduction 

For many years, there have been some major concerns to remove any waste materials generated in 
production planning. Waste management plays essential role on increasing productivity, productivity 
and contributing on production of environment friendly products. There are literally tremendous 
efforts on introducing various techniques to improve the quality of systems using managerial 
techniques. Mohammadshahi (2013) provided a comprehensive review on all methods and their 
applications combined with multi-criteria decision making techniques. Kazemi et al. (2012) designed 
organizational excellence model for one of cellulose industries in Iran. They determined its 
components and aspects, prioritized the aspects and components and analyzed relationship among 
various characteristics of organizational excellence model in this industry. Kaplan and Norton (1992) 
are believed to be the first people who introduced the idea of balance score card (BSC) for improving 
the performance of organizations.  
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According to Kaplan and Norton (1996, 2000), an organization must be considered beyond just 
financial figures. Mozaffari et al. (2013) used BSC for performance evaluation system of Islamic 
Azad University of Semnan and they utilized a strategy map to reach the necessary objectives. 
Hemati and Mardani (2012) designed a performance appraisal system based on balanced scorecard 
for improving productivity. Huang (2009) designed a knowledge-based system for strategic planning 
using a balanced scorecard perspective. 

Control chars are another techniques for measuring the quality of production planning. Tan-intara-art 
and Rojanarowan (2013) presented a framework for prioritization and selection of parameters for 
control chart implementation based on technical criticality and cost criticality. Osta and Naderi 
(2012) implemented fuzzy analytic network process in quality function deployment model. They 
proposed an empirical investigation of QFD implementation when fuzzy numbers were implemented 
to handle the uncertainty associated with various components of the proposed model. They used 
fuzzy analytical network to detect the relative importance of different criteria and using fuzzy 
numbers they calculated the relative importance of these factors. The results of using fuzzy analysis 
network process based on the QFD model in Daroupat packaging company showed that the most 
important indexes were being waterproof, resistant pill packages, and production cost.  

The proposed study of this paper uses 5-S (Ideas, 2011) as an empirical method for reducing wastes 
in production system. The organization of this paper first presents details of the survey in section 2 
while the results of testing the effects of the implementation of 5-S before and after were investigated 
in section 3 and finally, concluding remarks are given in the last to summarize the contribution of this 
paper.  

2. The proposed study 

The proposed study of this paper uses Independent-Sample T Test to compare the mean of wastes 
before and after the implementation of 5-S. We also use Levene test to compare the variances of two 
sample tests before and after the implementation of 5-S. The first hypothesis of this survey is as 
follows, 

1. The implementation of 5-S reduces wastes materials in production planning of the proposed 
case study of pipe and profile unit.  
 

2. The implementation of 5-S reduces interruption in production planning of the proposed case 
study of pipe and profile unit.  

 
The study compares the statistics in three different lines of productions. 
  
3. The results  

In this section, we present details of findings on comparing the amount wastes generated before/after 
5-S implementation. Table 1 demonstrates the results of t-student test on comparing two groups of 
data.  

Table 1 
The results of some basic statistics before/after 5-S implementation in terms of the number of wastes 

Production line 5S Implementation Numbers Mean Standard deviation Deviation from mean 

Line 1 Before 183 0.45 0.67 0.049
After 175 0.31 0.57 0.043

Line 2 Before 172 0.999 2.952 0.225
After 196 0.159 0.792 0.056

Forge line Before 229 1.15 2.687 0.177
After 180 0.099 0.298 0.022
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As we can observe from the results of Table 1, there are some reductions on the average amount of 
wastes before and after the implementation of 5S. There are some significant changes on standard 
deviations of the data. Table 2 demonstrates the results of performing fisher test on before and after 
performing systems.  

Table 2 
The results of Fisher test for the first hypothesis 

Production line F-test F-value P-value t-value P-value 

Line 1 
σB = σA 2.00 0.158 2.07 0.039 

σB ≠ σA - - 2.078 0.038 

Line 2 
σB = σA 22.77 0.000 3.829 0.000 

σB ≠ σA - - 3.681 0.000 

Forge line 
σB = σA 34.19 0.000 5.225 0.000 

σB ≠ σA - - 5.878 0.000 
 

As we observe from the results of Table 2, F-value is meaningful for the second line and the third 
line, which means the variances of two groups are not equal. On the other hand, t-values for all three 
groups are meaningful when the level of significance is five percent. Therefore, we can conclude that 
implementation of 5-S has been able to influence on reducing wastes materials and the first 
hypothesis has been confirmed. 

In order to test the second hypothesis, we compare the mean of wastes materials compared with total 
production in terms of minutes of production as a measure of production interruption. Table 3 
demonstrates the results of our findings, 

Table 3 
The results of statistics before/after 5S implementation in terms of minutes of waste production 

Production line 5S Implementation Numbers Mean Standard deviation Deviation from mean 

Line 1 Before 183 19.10 17.29 1.278
After 175 8.20 8.269 0.625

Line 2 Before 172 1.999 17.050 1.300
After 196 0.458 17.432 1.245

Forge line Before 229 2.096 21.888 1.446
After 180 1.544 20.171 1.503

 

Similar to the first hypothesis, there is a significant reduction on mean of three lines after 5S 
operations are executed. Table 4 shows the results of performing fisher test on before and after 
performing systems.  

Table 4 
The results of Fisher test for the second hypothesis 

Production line F-test F-value P-value t-value P-value 

Line 1 
σB = σA 51.83 0.000 7.58 0.000 

σB ≠ σA - - 7.69 0.000 

Line 2 
σB = σA 0.069 0.792 3.002 0.0028 

σB ≠ σA - - 3.007 0.0028 

Forge line 
σB = σA 0.051 0.82 2.622 0.009 

σB ≠ σA - - 2.648 0.008 
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In terms of F-value, the results are similar to the first hypothesis and the null hypotheses for the 
second line and third one are rejected. However, when we look at the t-values all three null 
hypotheses are rejected, which means we can reject the null hypotheses and conclude that 
implementation of 5S has reduced interruptions. 

4. Conclusion 

We have presented an empirical investigation on the effects of the implementation of 5S on reducing 
wastes materials as well as interruptions. The proposed study has been implemented in one of 
manufacturing units of pipe and profile located in province of Semnan, Iran. The results of our survey 
have indicated that 5S was capable of wastes reduction. The study has also concluded 5S has been 
able to reduce production interruption, significantly.  
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