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Abstract—This paper explores relationships between lean 

manufacturing practices, and the critical factors and business 

performance outcomes. The hypothesized relationships of this 

research is focussed and are tested with data collected from 84 

manufacturing firms by using survey. The survey findings 

suggest that lean manufacturing experiences are positively 

related to Industrial environment practices. Initially finding out 

critical factors using the literature and framing a questionnaire 

according to the industrial environment and this questionnaire is 

circulated to the leading employees of the manufacturing 

organisations and feedback are collected and analysed 

accordingly and Frequency analysis have been carried out in 

order to find the positive impact of implementing the lean 

Production Systems in the Industrial Environment. Statistical 

Analysis carried out to find the major critical issues during the 

Lean Management Practices. Results suggest that 

implementation of Lean Production Systems leads to increase in 

the rate of production and increase the overall Productivity of 

the Manufacturing organisation 

Index Terms—Critical factors, statistical analysis, 

Manufacturing firms, Survey 

I. INTRODUCTION TO LEAN PRODUCTION SYSTEMS 

Lean production is an assembly-line methodology 

developed originally for Toyota and the manufacturing of 

automobiles. It is also known as the Toyota Production 

System or just-in-time production. Lean production principles 

are also referred to as lean management or lean 

thinking.Engineer Taiichi Ohno is credited with developing 

the principles of lean production after World War II [16].His 

philosophy, which focused on eliminating waste and 

empowering workers, reduced inventory and improved 

productivity. Instead of maintaining resources in anticipation 

of what might be required for future manufacturing, as Henry 

Ford did with his production line, the management team at 

Toyota built partnerships with suppliers. In effect, under the 

direction of Engineer Ohno, Toyota automobiles became 

made-to-order. By maximizing the use of multi-skilled 

employees, the company was able to flatten their management 

structure and focus resources in a flexible manner. 

[17].Because the company was able make changes quickly, 

they were often able to respond faster to market demands than 

their competitors could. 

II. LITERATURE REVIEW OF VARIOUS FACTORS  

Lean manufacturing focuses on the systematic elimination 

of wastes from an organization’s operations through a set of 

synergistic work practices to produce products and services at 

the rate of demand [1],[2],[3],[4]. Lean manufacturing 

represents a multifaceted concept that may be grouped 

together as distinct bundles of organizational practices [5],[6]. 

Firms that have successfully reduced their internal waste 

through lean production methods also implement practices for 

better environment management [7],[8]. Such practices 

expand the scope of waste reduction efforts beyond efficiency 

with in the organization [9],[10]. A diverse set of stakeholders 

(e.g.,customers, shareholders, local communities and 

government regulators) influence firms’ decision making 

processes and their corporate strategic practices [11],[12]. 

Environmental management covers from product development 

to final delivery and ultimate disposal of the product [13],[14]. 

Lean manufacturing creates, within an organization, the 

orientation to increase employee responsibility and involve 

employees in waste reduction efforts [4]. Such lean orientation 

may also help firms to adopt environmental management 

practices which aim at reducing wastes and pollutants 

reduction [15]. Lean manufacturing focuses on the elimination 

of wastes from an organization’s operations through a set of 

work practices to produce products and services at the rate of 

demand [1], [2]. 

III.  CRITICAL FACTORS TAKEN INTO CONSIDERATION  

1. Period of usage,   

2. Benefits achieved from Lean implementation, , 

3. Lean activities occur at the following interval , 

4. Percent of employees involved in problem solving 

teams,  

5. Percentage of employees has had quality control 

training,  

6. Customer satisfaction percentage  

7. On-time finished goods delivery percentage  
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IV.  DESIGN OF  THE CRITICAL FACTOR IDENTIFICATION : 

A. Framing The Questionnaire: 

The idea from analyzing the nature of job is utilized to 

prepare a questionnaire. The questionnaire contains 50 

questions of two phases and this paper discuss only seven 

important factors relevant to lean implementation from seven 

important questions .It has different scales as follows 

1. HR based lean//six sigma critical factors. 

2. Technical based lean//six sigma critical factors. 

B. Define the Data to be Collected 

The study of lean production critical factors influence that 

the  productivity improvement analysis  was conducted among 

the workers of manufacturing plant, data collection was done 

using a questionnaire prepared to suit the environment of the 

company and according to their answer it recorded. 

C. Statistical Analysis: 

Data entry and analysis is carried out with SPSS (statistical 

package for social studies). frequency analysis are carried out 

to find out the major critical factors. As a whole there are 

seven questions are framed based on the success rate of the 

implementation of Lean systems.Results obtained will indicate 

the importance of lean tools and techniques and impact of lean 

production systems in the productivity improvement. 

V. TOOLS USED: 

       Two types of tools are employed in finding the critical 

factors. They are as follows. 

A. Questionnaire: 

      A questionnaire was developed by us to collect the data to 

find out the critical factors. The questionnaire was developed 

as per the pre assessment made on the workplaces of the 

manufacturing company. The questionnaire consists of 50 

questions in 2 scales. Each scales having equal number of 

questions .All questions are based on variable point scales. 

B.  Interviews: 

       To know the critical factors oral interview is made among 

the workers and team leaders. 

VI. RESULTS AND DISCUSSION  

The frequency analysis are carried out by using the data 

collected from the employees and this data were tested and 

analysed using the SPSS software and results     are quote 

below for the seven questions and results and frequency 

percentage are discussed below. 

A. Long have you been using the Lean Production 

Approaches. 

           The various optional categories taken for the question 

were“ I have never used lean systems”, used  6 months or less, 

7-12 months, 1-2 years, 2-5 years, 5-10 years, 10 years+ .The 

majority of employees used lean systems approaches more 

then 1-5 years where us the as percentages of employees used 

the lean systems for the period of 1-2 years is 20.5% and 2-5 

years 27.7%. And then remaining opted results are less than 

12 months and more than 5 years are lowest using lean system 

approaches. The results clearly indicates that for the past five 

years lean production systems take a huge lead for the benefit 

of the industrial environment. The result also emphasizes the 

industries are focused on optimized production,cost reduction 

of the components manufactured,continuous improvement in 

the day to day activities such as kaizen and TPM related 

activities. This indicated in the chart  given below Fig 1. 

 
Fig. 1. Period of Usage vs Frequency of Respondents 

B. Type of Benefits Achieved from using Lean Production 

Systems  

The various categories are taken Improved quality, (e.g 

less defects, less variations) and then Lower costs (e.g 

quantified reductions or benefits to the business), Improved 

delivery (e.g customer lead-time reduced), cultural benefits 

(e.g more motivated workforce), other. Majority of the 

employees stated that lean systems improve the quality of the 

products manufactured in the Industrial environment and the 

frequency of  53.0% of the employees are stated that quality as 

their major concern and 24.1%. supported the improvement in 

delivery rate. The remaining frequency supports the costs 

reduction by 14.5%,cultural benefits 6.0% and other 2.4%.  

This indicated in the chart given below Fig 2. 

 
Fig. 2. Benefits achieved vs Frequency of Respondents 
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C. Activities occur at the following Interval 

This query manily focus on the how frequently the lean 

activities are taken in the industiries and the various options 

taken are Never, Annually, Bi-annually, Monthly, Weekly, 2-4 

times Weekly, Daily. Majority of the employees states that the 

lean production activities are taken place on weekly basis and 

the frequecy  percentage is 24.1% where us the percentage of  

yearly activities is  22.9%, Monthly is 19.3%, Bi-annually is 

15.7%, Never is 10.8%, Daily  and 2-4 times weekly is 6.0% 

and 1.2% respectively. This results show that majority of Lean 

activities occur at the following interval in industry 

assessment are majority of the employees states that activities 

are carried out with the Weekly and  Annually schedule and 

the results are  indicated in the figure below Fig 3. 

 
Fig. 3. Lean activities Interval vs Frequency of Respondents 

D. Percent of Employees Involved in Problem Solving Teams 

The various categories taken are <60%, 60-80%, 80-90%, 

90-95%, 90-95%, 95-100%. Majority of the employees from 

stated that 80-90% involved in lean care activities in industries 

and the frequency percentage is 32.5%. where us the 

percentage of employees supported were given as 60-80% is 

27.7%, 90-95% is 20.5%, <60% is 13.3%, and 95-100% is 

6.0%. This results show that majority of the employees 

involved in problem solving teams in industry assessment are 

carried out with the range of 80-90%. employees as indicated 

in the figure below Fig 4. 

 
Fig. 4. Employee Involvement vs Frequency of Respondents 

E. Percentage of Employees has had Quality Control 

Training 

The various percentage of employees had quality control 

traning taken are 0-10%, 11-30%, 31-70%, 71-90% and 91-

100%. Majority of the employees stated lies between  71-90% 

takes scores the  percentage as 47.0%. where us the percentage 

of 31-70% is 26.5%, 11-30% and 91-100% is 12.0% and 0-

10% is 2.4%. This results show that majority of Percentage of 

employees has had quality control training in industry 

assessment are carried out with the 71-90%. employees as 

indicated in the figure below Fig 5. 

 
Fig. 5. Employee Quality Control traning vs Frequency of Respondents 

F. Customer Satisfaction Percentage 

The various categories for the customer satisfaction are  

<90%, 91-95%, 96-98%, 99-99.5% and 99.6-100%. Majority 

of the employees are ranges from 96-98% takes  31.3% 

frequency results where us the frequency percentage of 91-

95%, 99-99.5% and 99.6-100% are same persentage 21.7% 

and <90% is 3.6%. This results show that majority of 

Customer satisfaction percentage in industry assessment are 

carried out ranges from 96-98% employees as indicated in the 

figure below Fig 6. 

 
Fig. 6. Customer satifaction vs Frequency of Respondents 
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G. On-Time Finished Goods Delivery Percentage 

The various categories for the ontime finished good 

delivery percentage are taken are 0-50%, 51-70%, 71-85%, 

86-95%, 96-99% and 100%. Majority of the employees opted 

are 96-99% takes frequency percentage such as 27.7%. where 

us the percentage remaning results for the ranges are 86-95% 

is 25.3%, 71-85% is 21.7%, 51-70% and 100% are same 

persentage 12.0% and 0-50% is 1.2%. This results show that 

majority of On-time finished goods delivery percentage in 

industry assessment are carried out with the involvement of 

96-99%. employees as indicated in the figure below Fig 7. 

 
Fig. 7. Percentage of delivery vs Frequency of Respondents 

VII. CONCLUSION 

Lean plays a major role in production systems and critical 

factors analysis states the success rate of lean implementation 

in industrial nature and the results clearly indicates that for the 

past five years lean production systems take a huge lead for 

the benefit of the industrial environment and the lean systems 

improve the quality of the products manufactured in the 

Industries. Lean activities occur at the following interval in 

industry assessment are mostly the employees states that 

activities are carried out with the Weekly and  Annually 

schedule.Around 80-90% involved in lean care activities in 

industries.The employees QC training lies between 71-90%. 

Customer satisfaction percentage ranges from 96-98% takes  

31.3%. Ontime finished good delivery percentage are opted by 

the employees are 96-99%.The percentages scored quotes that 

lean implementation lead to the success and the productivity 

improvement. 
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