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ABSTRACT

In recent times, new forms of closed loop supply chain have evolved in order to increase
the viability of end—of-life vehicle recovery program and provide maximum value to the
end-user. Closed loop supply chain encompasses four distinct components — network
design, flexibility management in collaboration, strategic and operational intervention.
The decision making for original equipment manufacturer becomes most vital to sustain a
profitable recovery program in long run. The strategic decisions related to acquisition and
cannibalisation is equally important with operational decisions related to logistics,
performance parameters and indicators. Original equipment manufacturer cannot
undermine the influence or risk of such decisions over the profitability of closed loop
supply chain network for end—of-life vehicle. Thus, automobile reintegration index; as a
concept, is a continuum, where the level of decision making could be quantified by a
scientific or analytical approach and benchmarking is possible in all four aspects of the

recovery program or the original equipment manufacturer as an organisation.

The value of closed loop supply chain network design is well recognised in the literature
and practicing world due to the fact that it mostly benefits to the original equipment
manufacturers. For a fair distribution of benefits between the original equipment
manufacturers and external remanufacturers this study aims to instantiate an optimization
model with multiple incentive policies for primary and grey market. The proposed
framework emanates a roadmap to leverage the perquisites of unorganised external
remanufactures enjoy in the automobile reintegration business. The perks like larger
control over end-of-life vehicles, proximity to customers, low reintegration cost, void for
clearances from regulatory authorities, acquire a mix of end-of-life vehicle irrespective of

parts, variants and brands etc. On the other hand original equipment manufacturer can



contribute towards the economic and social benefits for the external remanufacturers by
collaborating with an organised closed loop supply chain network, incentivising higher
value in acquisition, developing information sharing infrastructure, achieving
sustainability in sourcing part or raw material from all segments of consumers, improving
ergonomics at remanufacturing facilities etc. Even more, the quantitative framework
reattributes the probability or percentages for inter-playing the set of decisions to be

made to maximize the profit in the automobile recovery program.

One major theme presented in this proposed strategic closed loop supply chain theory is
to incorporate the risk profiles of each decision making units on more realistic
assumptions based on cause effect relationship among the enablers of achieving customer
delight and retaining core components of end-of-life vehicle. We developed analytical
model to assess cause-effect relationship among strategic and operative decisions units
based on experts’ opinion. On top of that, a predictive model is raised to assess the risk
based on probabilities or percentages evident in the optimization model. A prescriptive
model in the thesis investigates the probabilities or percentages came out from the
predictive model to suffice an index value for benchmarking the original equipment
remanufacturer or the end-of-life vehicle reintegration program assessing all four types of
decision making units in terms of closed loop supply chain’s performance and
contribution margin. A qualitative framework for original equipment manufacturer also
assesses an adoption capability and critical areas of flexible management system for
collaboration with external remanufacturers to re-intermediate the closed loop supply
chain network with an appropriate agent. The study provides guidelines relevant to
academia and supply chain practitioners in taking automobile reintegration index to their
specific business environment. It can also allow an entrepreneur to draw a landscape of a

near ideal closed loop supply network with most competitive and sustainable measures.
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