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Abstract:

Although some important criteria, such as work in process (WIP) and inventory, are recognized
to have an impact on Just-in-Time (JIT) implementations, the exact weights of these criteria for
different systems are not known. Consequently, the decision maker will not be able to predict
the size of change in the system when implementing his JIT strategy. On the other hand,
different weighting methods result in different weight values which makes it more confusing
for the decision maker. We therefore consider entropy weighting method and Analytic
Hierarchy Process (AHP) to compute the weights of the selected criteria. A case study is also
discussed to demonstrate the differences between these two weighting methods. Simulation
modeling is used to validate and compare the results.
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We extracted four main strategies from several articles which were exploring the factors and
elements influencing JIT implementations [1-4]. In the first strategy, raw material storage
replenishment rate is changed. In the second strategy, several inventory buffers are placed
between stations. In the third strategy, the quality of the products are increased to reduce
reworking and lead time. Finally, in the fourth strategy, emergency maintenance of machines
and tools is decreased to decrease the lead time.

The entropy method is an object empowerment approach, in which the weight values of
individual indicators are determined by calculating the entropy and entropy weight. The greater
the entropy is, the smaller the corresponding entropy weight will be. If the entropy weight is
zero, it provides no useful information to the decision-maker, and this indicator may be removed
[5]. On the other hand, AHP is a structured technique for organizing and analyzing complex
decisions, based on mathematics and attitude. Quantitative methods are used to rank decision
alternatives and select the best one given multiple criteria. These decision alternatives are
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evaluated by numerical scores based on how well each alternative meets the decision maker’s
criteria [6].

We consider a case study representing a small part of a production line in a manufacturing
company. Inventory, WIP, lead time, utilization, and output quantity are identified as indicators
in this model. The system is simulated for 250 working days. We weigh these indicators using
both entropy and AHP weighting methods in all predefined strategies. An average weight of all
strategies is calculated for each indicator. The analysis carried out shows that inventory in
production line is the most important factor (64%), while the second important factor identified
as WIP (27%). Although researchers claimed the significance of lead time, output quantity, and
utilization of resources, this study revealed that these indicators are not critical and their
importance is very low (3%, 2.6%, and 2.6% respectively) to be effective on JIT
implementation.

These initial results from AHP method displayed a distinct outcome from entropy method. AHP
results indicate the importance of each indicator as follow: 30.9 % for inventory, 29.8% for
WIP, 22.3% for lead time, 11.7% for utilization, and 5% for output quantity. This comparison
demonstrates experts’ points of view are different with entropy results. Future research would
explore more the criteria which are effective in JIT implementation throughout the supply chain
system. Other weighting methods could be considered to improve the comparisons analyses.
Working on mathematical and heuristic decision making methods to discover the best mixed
strategy in JIT implementation is another research direction we will explore.
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