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Abstract

We consider a closed-loop supply chain where demand can either be satisfied by

manufacturing new products or by buying back used products from customers and

upgrading their functionality by remanufacturing. A joint buy-back pricing and

manufacturing–remanufacturing decision model at the operations–marketing interface

is presented that allows for dynamic parameters, e.g. product life cycles and seasonal

aspects. The model allows the identification of beneficial opportunities for buying back

and storing used products for immediate and future recovery. We present a new

deterministic, dynamic, continuous-time optimisation model, derive necessary and

sufficient optimality conditions, and develop a solution algorithm to find the cost-

minimising manufacturing and remanufacturing policies as well as buy-back strategies

for used products based on Pontryagin's Maximum Principle. It is shown that, in

general, an optimal policy will include time intervals where returns are acquired so as



 

https://www.tandfonline.com/
https://www.tandfonline.com/action/showPublications?pubType=journal
https://www.tandfonline.com/subjects/engineering-and-technology
https://www.tandfonline.com/journals/tprs20
https://www.tandfonline.com/loi/tprs20
https://www.tandfonline.com/toc/tprs20/50/11
https://www.tandfonline.com/toc/tprs20/50/11
https://www.tandfonline.com/journals/tprs20
https://www.tandfonline.com/author/Minner%2C+Stefan
https://www.tandfonline.com/author/Kiesm%C3%BCller%2C+Gudrun+P
https://doi.org/10.1080/00207543.2010.539280
https://www.tandfonline.com/action/clickThrough?id=5931&url=%2Fr%2Fsubjectsample-efbi&loc=%2Fdoi%2Fabs%2F10.1080%2F00207543.2010.539280&pubId=44552176&placeholderId=1074&productId=3092
https://www.tandfonline.com/doi/full/10.1080/00207543.2010.539280?scroll=top&needAccess=true
https://www.tandfonline.com/doi/figure/10.1080/00207543.2010.539280?scroll=top&needAccess=true
https://www.tandfonline.com/doi/ref/10.1080/00207543.2010.539280?scroll=top
https://www.tandfonline.com/doi/citedby/10.1080/00207543.2010.539280?scroll=top&needAccess=true
https://www.tandfonline.com/doi/metrics/10.1080/00207543.2010.539280?scroll=top
https://www.tandfonline.com/doi/permissions/10.1080/00207543.2010.539280?scroll=top
https://www.tandfonline.com/doi/abs/10.1080/00207543.2010.539280
https://www.addtoany.com/share#url=https%3A%2F%2Fwww.tandfonline.com%2Fdoi%2Fabs%2F10.1080%2F00207543.2010.539280&title=Dynamic%20product%20acquisition%20in%20closed%20loop%20supply%20chains%3A%20International%20Journal%20of%20Production%20Research%3A%20Vol%2050%2C%20No%2011
https://www.tandfonline.com/
https://www.tandfonline.com/action/showCart?FlowID=1


Related Research Data

MANAGING PRODUCT RETURNS FOR REMANUFACTURING

Source: Production and Operations Management

Issues in reverse supply chains, part I: end‐of‐life product recovery and inventory

management – an overview

Source: International Journal of Sustainable Engineering

Quantitative Models for Reverse Logistics

Source: Unknown Repository

Multiple-supplier inventory models in supply chain management: A review

Source: International Journal of Production Economics

Product acquisition management: Current industry practice and a proposed framework

Source: International Journal of Production Research

Monopolist Pricing with Dynamic Demand and Production Cost

Source: Marketing Science

Supply Chain Contracting and Coordination with Stochastic Demand

Source: Unknown Repository

to synchronise demand and remanufacturing, where returns are acquired and stored for

future remanufacturing, and intervals where demand is satisfied by a mix of

manufactured and remanufactured products. Furthermore, we discuss several reactive

and proactive acquisition and remanufacturing heuristics and show under which

conditions they are optimal. The findings are illustrated by numerical examples.
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