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ABSTRACT

Lean system has been applied in many industrial sectors. A main objective of
lean system analysis is to eliminate waste and improve productivity. However, a
traditional lean system cannot directly be applied for companies operating in a
stochastic environment. Operational decisions based on lean system theory may result
in waste of resources when misapplied to stochastic environments.

This research presents a lean system analysis for stochastic environments. The
objectives are 1) to design and develop supplier selection and workload control for
job scheduling in stochastic environments using lean systems, 2) to identify and
analyze factors influencing to product delivery and variation reduction and 3) to
optimize makespan time by using a hybrid algorithm.

By using observations and in-depth interviews, a case study’s 36 business
activities and relations among components were explored and captured in business
process hierarchy of related diagrams. A modified world-class manufacturing was
formed as a questionnaire of the lean roadmap. A structure equation model was
applied to imply a structure for the covariance between variables. The validity and

reliability of each observed variable were tested by factor loading and Cronbach’s



Vi

alpha, respectively. Experimental results showed that each observed variable had
covariance value between 0.298-0.972. The minimum value of reliability represented
by Cronbach’s alpha was 0.617. It was found that supplier selection and makespan
time improvement played an important role for the developed lean system in two
phases. Thus, a main research question was arisen as “How will lean manufacturing
system practices affect on delivery in stochastic environments?”’

In phase one, four main factors and ten sub-factors were constructed based upon
peer-reviewed literature. Initially, eight suppliers were screened by the conjunctive
constraint method. After the screening, three potential suppliers were compared to one
another and ranked in the final refined selection analysis by a fuzzy analytical
hierarchy process integrated with a stochastic approach. The probabilistic result
ranking yielded the preference ranking of supplier A, B and C, respectively. Service
and compatibility were found to be the most influential factors in the selection. These
factors influenced the effect on product delivery and variation reduction. The selected
potential supplier is an important component for minimizing makespan time.

In phase two, value network mapping was employed to support data for a
simulated control of balance by card-based navigation (Cobacabana) model.
Verification and validation techniques were performed to accredit the simulation
model. Finally, the simulation model was integrated with ant colony optimization
(ACO) to find Cobacabana parameters. The best value of the hybrid algorithm was
29.22 days for lead time and 68.65% delivery reliability by setting workload ratio and
release period length relate to 2 and 2. Product delivery and variation reduction were
affected from these factors. In stochastic environments, the proposed algorithm
controlled lead time and delivery reliability to satisfied values. These results showed
that the proposed approach should be suitable to find a job shop scheduling of

minimum length for stochastic lean system environments.
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