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ABSTRACT 

Lean manufacturing is a business philosophy that continuously improved all process involved in manufacturing 

process irrespective of what types of product being manufactured. It provides highest level of customer service 

through systematic and continuing searching non-value-added activities and wastes and eliminating them. The 

advantages of lean producing are evident in factories across the globe. With a view to achieve performance 

improvement both the developed and developing countries are practicing lean. The paper focuses on the influence of 

industries size on the degree of adoption lean production principles in the kitchenware industries at Chennai. For 

investigating the degree of adoption(DOA) of lean production principles  DOA questionnaires that measures nine 

lean production principles was used for this study .The structured questionnaire was surveyed from the production 

managers from seventy nine industries. The perception of respondents concerning degree of adoption based on 

organizational size was analyzed using analysis of variance (ANOVA). The result shows that there was a distinction 

between industries size (ancillary, small and medium size) and the nine lean production principles. Further the fried 

man test was used to find out the predominant principle in each type of the industries. 

Keywords: Degree of adoption, kitchenware industries, ANOVA and fried man. 

1.INTRODUCTION 

Organizations are striving to be lean so as to stay globally competitive. As of the lens of lean transformation, 

organizations aim to realize „leanness‟ in their operations. There are abundant reports on organizations cutting 

wastages to attain leanness .Jannes et al. (2009), Vinodh et al. (2011) and Soriano-Meier and Forrester (2002) have 

examined leanness by means of some key variables (e.g. lean supply, manufacturing cost and quality). Soriano-Meier 

and Forrester (2002) has conducted the study in UK ceramic tableware industry to assess the degree of leanness in the 

manufacturing firms. In addition to that author has also developed an instrument to find out the degree of adoption of 

lean production principles. Yu chang wang et.al. (2011) investigated the approach of adopting lean and the 

implementation of lean tools& techniques in Electrical and Electronics Company. An interesting exception is Cua et 

al.‟s (2001) investigation of implementation of practices associated with total quality management (TQM), just-in-

time (JIT), and total preventive maintenance (TPM) programs and their impact on operational performance. However, 

conceptual researches persist to stress the significance of empirically investigative the effect of multiple dimensions 

of lean production programs at the same time. Several researchers have quoted that disappointment in lean 
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 implementation is because of lack of knowledge in sequence of implementation; tools used and deprived managerial 

perspective of enterprise. The keys to success include: a basic approach, leadership, systems thinking, a flair for 

strategy and recognition of the realistic restrictions on resources Quarterman Lee, ( 2007). 

R. Panizzolo et al.(2011) discussed that as India is entering the global arena and emerging as the new 

destination for global manufacturing, a number of manufacturing management practices and philosophies are finding 

their way into the Indian industries. According to a study conducted by Deloitte (2010) and the US Council on 

Competitiveness in 2010, India ranks second in manufacturing competitiveness and India‟s talented pool of engineers 

and managers are rapidly grasping the techniques and strategies necessary to achieve success in the highly 

competitive global markets.The government of India has instituted the lean manufacturing competitiveness scheme 

for micro, small and medium enterprises to assist firms in reducing their manufacturing costs through improved 

process flows, better space utilisation, scientific inventory management and reduced engineering time.Many 

organizations have employed lean manufacturing practices to improve competitiveness during the economic 

slowdown periods (Worley et al., 2006).  The government of India report (2010) states that Government of India and 

ministry of Micro, Small & Medium Enterprises   has applied the Lean Manufacturing plan, for the profit of Micro, 

Small & Medium Enterprises (MSMEs) during the 11th Plan Period. The intention of the Scheme is to improve the 

manufacturing competitiveness of MSMEs through the application of a variety of Lean Manufacturing (LM) 

techniques. This kind of external support was extended to Indian industries. 

Despite the fact that reviewing the literature reveals that only Soriano-Meier and Forrester (2002) has 

conducted their study on 30 UK ceramic tableware industries. They relied upon the model developed by karlsson and 

Ahlstrom (1996) that characterized the principles of lean production. From their studies evidence exists that the lean 

production has been applied successfully in tableware industry. Present study will examine the DOA of lean 

production principle and the predominant principle adopted in each type of industry. 

2.RESEARCH DESIGN AND METHODOLOGY 

This study was carried out from kitchenware industries in Chennai at Tamilnadu. Samples of 79 industries 

were selected as respondents on the basis of stratified random sampling. Among these 79 industries, 51 industries 

were from ancillary units, 22 industries from small scale industries and 6 industries from medium scale industries. In 

this study, the primary data was collected through questionnaire which consists of both open ended and close ended 

questions. The secondary data was collected from journals and websites. Perception of the respondents well being has 

been judged through 5-point “Likert scale‟. For assessing the adoption of lean production principles based on 

organization size ANOVA was performed and Friedman‟s mean rank was use to find out the predominant lean 

production principle adopted in the kitchenware industries based on organization size. Cronbach alpha reliability test 

was applied and the result was found to be relatively high (0.75). Therefore, it was found that the questionnaire used 

for assessing the adoption of lean production principles based on the organization size was found to be reliable. 

3.OBJECTIVE 

 To analyze the significant difference between degree of adoption of lean production principles and industries 

size. 

 To find out the predominant principle in ancillary, small and medium scale industries. 
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 4. STATISTICAL ANALYSIS RESULTS 

-1: There is no significant difference between degree of adoption of lean production principles and 

industries size( ancillary, small and medium scale).  

 Table 1 show the difference in the degree of adoption of lean production principles on the organization size 

provides the actual results from the independent t-test and Levine's Test for Equality of Variances. Since all the p 

values are less than 0.05 at 5 percent level of significance null hypothesis -1 was rejected. The results revealed that 

there was a significant difference among the dimensions of degree of adoption of lean production principles and 

industries size in kitchenware industries. 

Table 1: One way ANOVA for DOA of lean production principles based on industries size. 

Principles Nature of unit Mean SD t p-value 

 Waste 

elimination 

Ancillary 

Small 

medium 

4.0000 

4.3182 

5.0000 

.69282 

.47673 

.00000 

8.040 .001 

Continuous 

improvement 

Ancillary 

Small 

medium 

3.7451 

3.6818 

4.6667 

.84482 

1.12911 

.51640 

2.959 .050 

Zero defects Ancillary 

Small 

medium 

2.0392 

2.2273 

3.6667 

.87088 

1.06600 

.51640 

8.563 .000 

Just in time Ancillary 

Small 

medium 

1.9804 

2.4545 

3.5000 

.86000 

.73855 

.54772 

10.626 .000 

Pull instead of 

push 

Ancillary 

Small 

medium 

2.4706 

2.7273 

4.0000 

.80878 

1.35161 

1.09545 

6.263 .003 

Multifunctional 

team 

Ancillary 

Small 

medium 

3.0392 

3.3636 

4.3333 

1.09473 

1.21677 

.51640 

3.931 .024 

Decentralized 

responsibilities 

Ancillary 

Small 

medium 

2.7255 

3.6818 

4.0000 

1.04074 

1.08612 

.00000 

9.364 .000 

Integrated 

functions 

Ancillary 

Small 

medium 

3.0196 

3.5455 

5.0000 

.88295 

1.14340 

.00000 

12.958 .000 

Vertical 

information 

systems 

Ancillary 

Small 

medium 

3.0000 

3.8182 

4.0000 

.87178 

.66450 

.00000 

10.801 .000 

The waste elimination principle in medium scale industries was found to be excellent with a mean value 

5.0000 when compare to small and ancillary scale industries with mean value 4.3182 and 4.000.This implies that the 

waste elimination principle in medium scale industries are fully adopted by majority of employees and they consider 

elimination of waste as the main objective of the organization when compare to small and ancillary industries. The t-

value was found to be 8.040 and p- value was 0.001 for waste elimination principle. Since the p-value was significant 
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 at 1% level of significance results exposed that there is a significant difference among the waste elimination principle 

and industries size.   

The insight to the Continuous improvement in medium scale industries was found to be superior with mean 

value 4.6667, 3.7451 for ancillary units and lower for small scale industries with the mean value 3.6818. These imply 

that the continuous improvement was found to be more in medium and ancillary units. Results were supported by 

Russell & Taylor (1999) author explained that lean production system are implemented to eliminate the waste 

through continous improvement .The t-value was 2.959and p- value was 0.005. Since the p-value was significant at 

5% level of significance results exposed that there is a significance difference between the Continuous improvement 

and industries size. 

The mean value for zero defects medium scale industries was found to be higher with the value 3.6667when 

compare to small scale industries with the mean value 2.2273 and 2.0392 for ancillary units, it shows that zero 

defects principle was partially adopted in medium scale industries whereas for small and ancillary units zero defects 

were adopted very less. This principle focuses on stopping before error being occurred and has a proactive approach. 

To achieve this zero defects quality should be the responsibility to everyone. The analysis shows that there is a 

significant difference between zero defects and organization size with the t- value 8.563and p-value  .001. Since the 

p-value was significant at 1% level of significance results shows that there is a significant difference among the zero 

defects and industries size.  

The opinions to the just in time principle in medium scale of industries were with the mean value 3.5000 ,for 

small scale industries and ancillary units the mean value was found to be 2.4545 and 1.9804  .the results revealed that 

the just in time principle was difficult to adopt in ancillary units. This was due to the variation in demand and 

uncertainty in market .The t- value was found to be 10.626 and p-value  .001. Since the p-value was significant at 

1% level of significance results shows that there is a significant different among the just in time principle and 

industries size. 

 The mean value for pull instead of push in medium scale industries was 4.0000 and the mean value for small 

and ancillary scale industries was 2.7273 and 2.4706.the result shows that the pull instead of push was highly adopted 

in medium scale industries when compare to small and ancillary units. There is a significant difference between 

rewards and industries size since the t-value 6.263 and the p-value 0.003 less than 0.05 at 5 percent level of 

significance. 

  The view about multifunctional team in medium scale industries was found to be with the mean value of 

4.3333 for small scale and ancillary industries were 3.3636 and 3.0392. The analysis exposed that all the types of 

industries were practicing multifunctional team so they can achieve better solution by taking advantage of different 

functional aspects when solving a specific problem. The t-value was found to be 3.931and p-value 0.024. Since the p-

value was significant at 5% level of significance results shows that there is a significant difference among the 

multifunctional team and industries size.  

Decentralized responsibilities was found to be highly adopted in medium scale industries with the mean 

value 4.0000 whereas in small and ancillary units were found to be with the mean value of 3.6818 and 2.7255.it 
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 shows that all types of industries were practicing decentralized responsibilities. The t-value was found to be 

12.958and p-value 0.000. Since the p-value was significant at 1% level of significance results shows that there is a 

significant difference among the decentralized responsibilities and industries size. It was interesting to note that the 

integrated functions principle was found to be adopted fully in medium scale industries. But in small and ancillary 

units were found to be less with the value 3.5455 and 3.0196. The t-value was found to be 12.958 and p- value was 

0.000 for integrated functions. Since the p-value was significant at 1% level of significance results exposed that there 

is a significant difference among the integrated functions principle and industries size.   

Regarding vertical information systems the mean value for medium scale industries was found to be high 

with 4.0000.the mean value 3.8182 and 3.000 were found to be for small and ancillary scale industries. The results 

revealed that due to the vertical information system there is a direct flow of information toward the relevant decision 

makers.  The t-value was found to be 10.801and p- value was 0.000 for integrated functions. Since the p-value was 

significant at 1% level of significance results exposed that there is a significant difference among the vertical 

information systems principle and industries size.   

Table 2: Respondents perception on lean production principles in Ancillary industries  

Principles Mean SD Friedman’s 

test mean 

Rank value 

Chi 

square 

Value 

P value Friedman Post hoc 

Comparison Result 

 Waste elimination 4.0000 .69282 7.97 

235.137 < 0.01 

Waste elimination, 

Continuous improvement >  

Integrated functions, 

Vertical information 

systems, Multifunctional 

team > 

Decentralized 

responsibilities, Pull instead 

of push >  

Zero defects, Just in time.  

Continuous 

improvement 

3.7451 .84482 7.20 

Zero defects 2.0392 .87088 2.63 

Just in time 1.9804 .86000 2.28 

Pull instead of 

push 

2.4706 .80878 3.88 

Multifunctional 

team 

3.0392 1.09473 5.38 

Decentralized 

responsibilities 

2.7255 1.04074 4.70 

Integrated 

functions 

3.0196 .88295 5.50 

Vertical 

information 

systems 

3.0000 .87178 5.46 

 

 -2: Respondents perception on lean production principles in ancillary industries was found to be similar for all the 

respondents. 
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 Friedman‟s test was performed to identify the intensity level of the respondents towards lean production 

principles.  Table 2 shows Friedman‟s mean rank value lies between 2.28 and 7.97 and chi square value is 235.137, 

which is significant at one percent level. So, the researcher rejects the hypothesis (  -2). It indicates that 

respondents‟ perception significantly varied to the lean production principles in ancillary industries .Further, 

Friedman‟s multiple comparison tests was applied to identify the highest adopting lean production principles. The test 

results grouped the nine principles into four categories. In that, waste elimination and continuous improvement plays 

a foremost role towards lean production principles and it is placed in the first place.  The integrated functions, vertical 

information systems and multifunctional team principle jointly implemented in the ancillary units and fall in the 

second level. The decentralized responsibilities and pull instead of push fall in the third level. Further, zero defects 

and just in time fall in the last level and it was inferred that ancillary units were adopted these two principles to less 

extend only.  

Table3: Respondents perception on lean production principles in small scale industries  

Principles Mean SD Friedman’s 

test mean 

Rank value 

Chi 

square 

Value 

P value Friedman Post hoc 

Comparison Result 

 Waste elimination 4.3182 .47673 7.48 

84.863 < 0.01 

Waste elimination > 

Vertical information 

systems, Continuous 

improvement, Decentralized 

responsibilities, Integrated 

functions, Multifunctional 

team > 

Pull instead of push, Just in 

time, Zero defects 

 

 

Continuous 

improvement 

3.6818 1.12911 6.00 

Zero defects 2.2273 1.06600 2.30 

Just in time 2.4545 .73855 2.68 

Pull instead of 

push 

2.7273 1.35161 3.61 

Multifunctional 

team 

3.3636 1.21677 5.20 

Decentralized 

responsibilities 

3.6818 1.08612 5.91 

Integrated 

functions 

3.5455 1.14340 5.68 

Vertical 

information 

systems 

3.8182 .66450 6.14 

 

It was observed from the table that most of the ancillary industries were adopted waste elimination and 

continuous improvement. The results were coincidence with Ohno (1988) author mentioned that TPS allows the 

continuous improvement of business through the relentless elimination of waste. The basic principles were satisfied 
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 by the ancillary units. Since the kitchenware industries were started to practice these lean principles in recent years, 

the adoption of zero defects and pull instead of push can be implemented in a gradual manner.  

 -3: Respondents perception on lean production principles in small scale industries was found to be similar for all 

the respondents. 

To categorize the perceptions of the respondents towards lean production principles friedman‟s test was 

applied.  Friedman‟s mean value ranges between 2.30 and 7.48. Chi square value is 84.863 and p-value was found to 

be significant at one percent level. Hence, the hypothesis ( -3) was rejected. It indicates that respondents‟ 

perception significantly varied to the lean production principles. The Friedman‟s multiple comparison tests are 

applied to identify the predominant principles towards the adoption of lean production principles.  The result grouped 

the nine dimensions into three different categories. In that, waste elimination plays a major role towards lean 

production and it is placed in the first place. vertical information systems, continuous improvement, decentralized 

responsibilities, integrated functions and multifunctional team as second and further,  pull instead of push, just in time 

and zero defects adopted in small scale industries in the third level.  

Based on small scale kitchenware industries the waste elimination was found to be better. Table 3 revealed 

that the small scale industries are adopting decentralized responsibilities which were found to be higher with the 

mean value 5.91 when comparing to ancillary industries with the mean value 4.70 shown in table 2. This implies that 

in small scale industries the decision making authority was not hold by top management so this enables the flow of 

ideas from low level to top level. The mean value of pull instead of push for small scale was found to be 3.61 which 

was less when compare to ancillary units with the mean value 3.88 shown in table 2.this was due to the size of 

industries, ancillary units starts the production only when the received the orders from the customers so the mean 

value was found to be higher when compare to small scale industries.  

 -4: Respondents perception on lean production principles in medium scale industries was found to be similar for 

all the respondents. 

Friedman‟s test was performed to identify the intensity level of the respondents towards lean  production principles.  

Table 4 shows Friedman‟s mean rank value lies between 2.25 and 7.75 and chi square value is 33.067, which is 

significant at one percent level. So, the hypothesis (  -4) was rejected. It indicates that respondents‟ perception 

significantly varied to the lean production principles in medium scale industries .Further, Friedman‟s multiple 

comparison tests is applied to identify the highest contributing lean production principles. The test results grouped the 

nine principles into three categories. In that, waste elimination, integrated functions played a foremost role towards 

lean production principles and it is placed in the first place.   
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 Table 4: Respondents perception on lean production principles in medium scale industries 

Principles Mean SD Friedman’s 

test mean 

Rank value 

Chi 

square 

Value 

P value Friedman Post hoc 

Comparison Result 

 Waste elimination 5.0000 .00000 7.75 33.067 

< 0.01 

Waste elimination, 

Integrated functions > 

Continuous improvement, 

Multifunctional team > 

Pull instead of push, 

Vertical information 

systems, Decentralized 

responsibilities, Zero 

defects, Just in time. 

 

 

Continuous 

improvement 

4.6667 .51640 6.75 

Zero defects 3.6667 .51640 2.75 

Just in time 3.5000 .54772 2.25 

Pull instead of 

push 

4.0000 1.09545 4.50 

Multifunctional 

team 

4.3333 .51640 5.42 

Decentralized 

responsibilities 

4.0000 .00000 3.92 

Integrated 

functions 

5.0000 .00000 7.75 

Vertical 

information 

systems 

4.0000 .00000 3.92 

The continuous improvement, multifunctional team factor jointly implemented in the medium scale and fall in the 

second level. Pull instead of push, vertical information systems, decentralized responsibilities, zero defects, just in 

time falls in the third level. The mean value of integrated functions was found to be high with the value 7.75 when 

compare to ancillary and small scale industries. Many researchers like Womack and Jones,(1996) argue that a lean 

production system is an integrated manufacturing system requiring implementation of a diverse set of manufacturing 

practices . 

6. CONCLUSION 

 The adoption of lean production principles in kitchenware industries perceived by respondents has a significant 

difference with industries size (ancillary, small and medium scale). It was exciting to make a note of that all 

kitchenware industries were practicing most of the lean principles. Waste elimination was ranked first in all types of 

industries this shows that the waste elimination was a predominant principle in all types of kitchenware industries. 

However, due to the competitive nature in the current dynamic manufacturing environment, it is difficult for micro, 

small and medium enterprises (MSMEs) to survive if they are not innovative and competitive. Innovation is therefore 

important for MSMEs, particularly in their production processes.  The implementation of the lean practices by 

kitchenware MSMEs in their production processes should bear the desirable effects of competitiveness and 

sustainability. 
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