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1. INTRODUCTION 

JIT manufacturing is increasingly becoming a subject of much interest throughout the Western world and has been widely 

reported on in recent years. Before reviewing the literature, it is convenient to consider or to review the basic concept of JIT. 

JIT is essentially more of a philosophy than a series of techniques, the basic concept of JIT. JIT is essentially more of a 

philosophy than a series of techniques, the basic of which is to minimize cost by restricting the commitment to expenditure in 

any form, including manufacturing or ordering materials, components, etc, until the last possible moment. It is important to 

recognize that an organization cannot adopt JIT in isolation, but only with the close participation of other involved 

organizations, particularly suppliers, so that risks of late deliveries of materials and components are minimized. Furthermore, 

it calls for a high degree of organization within the company so that it can respond rapidly to market demands. The „Just in 

time‟ (JIT) approach is based on a lean manufacturing system which was developed to optimize and improve manufacturing 

efficiency by reducing manufacturing lead time through waste elimination. It was derived from the Toyota Production 

System as a purpose to minimize inventory and improve throughput (Dabee and Hokoma  2012).  

JIT may be described as an extension of the original concept of managing the material flow in a factory to reduce the 

inventory levels. In fact, there is much more involved in a manufacturing organization than reducing inventories to control 

costs. Manufacturing has to deal with other issues, such as process control, level of automation, flexible manufacturing, 

machine set up times, direct labor productivity, Overhead, supplier management, engineering support, and the quality of 

product delivered to customers(Gupta and Haragu, 1991). The study is an attempt to assess the performance of JIT practices 

in manufacturing industry of Punjab. Questionnaire survey has been performed in 26 manufacturing industry to assess the 

importance of JIT practices towards occurring different benefits.  

 

2. LITERATURE REVIEW 

Kumar and Garg (2000) conducted a survey in 22 industries of Northern India. They analyze the data with the help of factor 

analysis on scale 1-100. They concluded that the elements like layout improvement, small lot size, continuous improvement, 

buffer stock remove and WIP reduction are easy to implement whereas zero defect, automation, cellular manufacturing 

process flexibility etc are difficult to implement in Indian industries. The greatest attribute of JIT which makes it suitable for 

Indian industries is that most of its elements do not require much investment. They strongly recommend that Indian industries 

must implement JIT, may be in phased manner which will certainly make them competitive. 

Frazier (2004) gave the brief history of JIT manufacturing. He shows various risk associated with implementation of JIT 

manufacturing. It is a very complicated technique that takes long term commitment and a initial cost with no guarantee of 

success. If implemented successfully it would eliminate waste, make the company more productive and more efficient.   

Telsung and Patil (2006) concluded that work culture in JIT implemented companies have a positive impact on competitive 

advantage and operational performance of the firm. The work culture system consists of those human resource practices that 

provide a cooperative and communicative atmosphere so that tasks within and across the functional units are coordinated. 

Kumaravadivel and Sathiyamoorthi (2007) suggested a mathematical approach to determine optimal base stock level for 

forecasting stochastic demand and it can be applied for all items, which are manufactured in the company. This approach will 
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be suitable for reducing shortage and holding costs in the inventory system and thereby compromising the discrepancies in 

the JIT environment. 

Singh and Sharma  (2007) explained various strategic factors affecting business environment such as reduced lead time, 

competitive cost, improved manufacturing environment, higher quality of product, integrated management techniques, 

customer satisfaction, role of information technology etc. they concluded that JIT works faster in IT environment because of 

improved communication between various sections/departments in an organization. Improved communication removes the 

bottlenecks in the way of implementing JIT. Decision making becomes easier and faster resulting in improved efficiency in 

the organization.   

 

2.1 Survey Instrument and Research Methodology 

For this survey, a questionnaire has been designed which consists of three different section, first section consists of questions 

related to general organizational information, respondent name and designation, size of the company(whether small or 

medium scale) and number of years since JIT adoption. The measurement of other two sections is done on four point Likert 

scale i.e.  

Level of importance on (1=Not at all important, 2=To some Extent, 3=To a moderate extent, 4=To a large extent);  

and the Benefits on (1=Not at all beneficial, 2=To some Extent, 3=To a moderate extent, 4=To a large extent).  

The survey instrument is pre-tested for content validity, ambiguity and clarity by two experienced managers of Industry at 

Ludhiana 

 

 

 

 

 

 

 

                                                                               

 

 

 

 

 

 

   

 

 

 

 

 

 

 

 

 

Figure 1: Research Methodology 

 

A total of 26 organizations have been surveyed including auto parts, cycle parts, rods and multi-products.  

 

3. RESULTS AND DISCUSSION 

3.1 Content Reliability and Validity 

Using SPSS software, reliability coefficients i.e. cronbach‟s alpha has been calculated and value of all JIT practices and 

performance parameters lies within the acceptable limit (reliability coefficient less than 0.65) for operations management 

research. Table 1 shows the content validity and reliability of input and output parameters. 

 

Table 1 Reliability and content validity 

Parameters Cronbach Alpha 

JIT practice  

Good housekeeping (5S)  

 

 

 

Preliminary JIT education/training 

Reduction of lot sizes 

Preventive maintenance 

Problem Formulation 

 

 

 Preparation of Questionnaire 

 
 Testing of the content validity 
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Modeling and Statistical analysis  
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Literature Review 
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Flexible/multi-function workforce  

 

0.675 

 

Mixed model production 

Reducing set-up time 

Correcting individual rework 

Pull scheduling (kanban system) 

Quality control circles 

Dedicated lines 

JIT delivery 

Level production 

Continuous improvement 

Supplier quality assurance 

Visible control 

JIT purchasing 

Line stopping 

Under capacity scheduling 

100 per cent check 

U-shape layout 

Productivity  

Improved Production flexibility  

0.725 

 
Reduced set up time 

Enhanced Production rates 

Reduced operation time 

Improved production lead time 

Quality  

Reduced Operator mistakes  

0.825 Improved quality of conformance 

Reduces defects 

Reducing cost of poor quality 

Supplier Development  

Reduced Lead Time .767 

Frequent Deliveries 

Improved Usage requirement  

Managing Financial outcomes 

Organization Achievements  

Achieving high return on capital employed   

  0 .814 Improvement in competitive image of the organization 

Enhanced professionalism in the organization 

Increased Profit 

 

3.2 Impact of important JIT practices on performance parameters 

To assess the role of five most important JIT practices, structural equation modeling has been applied to endogenous and 

exogenous variables using AMOS 24 software. Structural equation modeling helps to predict the impact of one variable on 

another taking into consideration the error on each measured variable. The value of SPC (standard path coefficient) has been 

calculated to study the impact of variables on other. Figure 2 shows mixed model depicting SPC for endogenous (Variables 

that are influenced by other variables in a model) and exogenous (Variables that are not influenced by other variables in a 

model) variables. 
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Figure 2: Mixed model showing SPC for endogenous and exogenous variables 

 

Table 6 indicate the high model conformity prepared for improving the manufacturing performance as compared with 

standard values suitable for operations management research.. The variables assigned to each of the dimensions have been 

subjected to factors analysis to ensure that they are reliable indicators of those constructs. 

 

Table 6: Various indices of model fit 

Values of various indices 

Model NPAR CMIN DF P CMIN/DF 

Default  21 44.080 34 .115 1.296 

Saturated  55 .000 0   

Independence  10 56.330 45 .120 1.252 

Model RMR GFI AGFI PGFI  

Default  .078 .794 .667 .491  

Saturated  .000 1.000    

Independence  .090 .720 .657 .589  

Model 
NFI 

Delta1 

RFI 

rho1 

IFI 

Delta2 

TLI 

rho2 
CFI 

Default  .217 -.036 .549 .178 .110 

Saturated  1.000  1.000  1.000 

Independence  .000 .000 .000 .000 .000 

Model PRATIO PNFI PCFI   

Default  .756 .164 .083   

Saturated  .000 .000 .000   

Independence  1.000 .000 .000   

Model RMSEA LO 90 HI 90 PCLOSE  

Default  .109 .000 .192 .176  

Independence  .100 .000 .175 .192  

Model FMIN F0 LO 90 HI 90  

Default  1.763 .403 .000 1.254  

Saturated  .000 .000 .000 .000  

Standard values 

Indices Standard values 

Chi-Square/Degree of Freedom Value should be less than 3. 

GFI (Goodness of Fit Index) 0≤GFI≤1 

CFI (Comparative Fit Index) 0 ≤CFI≤1 

TLI (Tucker Lewis Index) 0≤TLI≤1 

AGFI (Adjusted Goodness of Fit) 0≤AGFI≤1 
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3.3 Result Discussion of impact of JIT practices on performance improvement 

Results of investigation demonstrated that unity improvement in performance of JIT practice there is a 0.29 increase in the 

performance of manufacturing processes. The improvement in combined effect of performance parameter has negative effect 

on correcting individual rework of manufacturing industry by a factor 0.07; and has positive effect on all other JIT practices 

including ( by a factor 0.41, 0.24, 0.14, 0.36, and 0.46) . Combined effect of manufacturing performance parameters shows 

negative effect on productivity, quality and supplier development (by a factor 0.25, 0.74, and 0.05) achievements but shows 

positive effect on organization achievement.  

Impact of mediating effect of supplier development on performance parameters 

As there is a negative impact of combined effect of performance parameters on individual performance parameter, so supplier 

development is tested as a mediating variable between JIT practices and performance parameters. Figure 3 shows the 

mediating effect of supplier development on performance parameters. 

 

 
 

Figure 3. Mediating effect of supplier development on performance parameters 

 

Table 7 indicate the high model conformity prepared for improving the manufacturing performance. 

 

Table 7: Various indices of model fit(supplier development as mediating variable) 

Values of various indices 

Model NPAR CMIN DF P CMIN/DF 

Default model 18 29.314 37 .812 .792 

Saturated model 55 .000 0   

Independence model 10 36.656 45 .808 .815 

Model RMR GFI AGFI PGFI  

Default model .105 .834 .753 .561  

Saturated model .000 1.000    

Ind. model .122 .807 .765 .661  

Model 
NFI 

Delta1 

RFI 

rho1 

IFI 

Delta2 

TLI 

rho2 
CFI 

Default model .200 .027 -21.369 .120  

Saturated model 1.000  1.000   

Ind. model .000 .000 .000 .000  

Model PRATIO PNFI PCFI   

Default model .822 .165    

Saturated model .000 .000    

Ind. model 1.000 .000    

Model RMSEA LO 90 HI 90 PCLOSE  

Default model .000 .000 .092 .870  

Ind. model .000 .000 .088 .872  

Model FMIN F0 LO 90 HI 90  

Default model 1.173 .000 .000 .311  

Saturated model .000 .000 .000 .000  
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3.4 Result discussion of mediating effect of supplier development on performance parameters 

Result of investigation demonstrated that with the unity improvement in combined effect of important JIT practices there is a 

unity improvement in supplier development but shows little negative impact on performance parameters. There is a negative 

impact of supplier development on quality and supplier development but shows significant positive impact on organization 

achievement. Supplier development has a negative impact on just in time delivery of the product by a factor 0.14 but has 

positive impact on all other important JIT practices.  

 

4. CONCLUSIONS  

From the results and discussion, the following conclusions are drawn: 

JIT implementation practices play a vital role in improving productivity, quality, working continuously with suppliers and 

achieving goals of an organization. 

The manufacturing organizations in Punjab have gained high profit. Working continuously with suppliers‟ shows negative 

potential towards performance improvement. 

Right time delivery of product is negatively affected by working continuously with suppliers. 

JIT practices are highly reliable in Indian context. 

A considerable improvement is found in performance of manufacturing performance with improvement in successful 

implementation of JIT practices.  

Supplier development practices show negative mediating effect between JIT practices and performance parameters. 
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