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“As environmental regulations become increasingly stringent and people are more concerned about

environmental issues, manufacturers are faced with the challenge of operating both green and profitable

businesses,” explained Harrison Kim, an associate professor in the Department of Industrial and Enterprise

Systems Engineering. “To maximize the total profit from the lifecycle, the initial design for new and upgrades for

remanufacture products must be planned simultaneously.”

In his research, supported by the National Science Foundation and several

key manufacturers, Kim and his colleagues have developed an optimization

model to maximize total life-cycle profit from selling new products and

remanufactured products. It optimizes both the initial design and design

upgrades at the end-of-life stage and also provides corresponding

production strategies, including production quantities and take-back rate.

The model is extended to a multi-objective model that maximizes both

economic profit and environmental-impact saving.

Remanufacturing typically involves two sequential activities: product take-

back and a reprocessing operation. Parts are reused rather than being

recycled or discarded, delivering products in “same-as-new” condition at a

reduced cost while limiting raw material consumption and waste. Commonly remanufactured products include

machinery parts such as pumps and engines, power tools, and electronics products—items whose exterior cases

are still good but whose motors, cutters, or batteries need to be replaced or repaired.

“To make remanufacturing profitable, the right quantity of remanufactured products must be produced with

optimal part upgrades and offered to the market at a reasonable price, leading customers to choose them over

competing products,” Kim said. Manufactures such as Caterpillar, John Deere, Apple, Xerox, HP, and Sony

represent the wide range of industries that have turned to remanufacturing.

As functional sales (such as leasing) and asset recovery services by manufacturers increase, remanufacturing is

expected to become more popular and prevalent. However, for a company which manufactures and sells both

new and remanufactured products, optimizing product design is not a simple task. Rapid changes in technology

and customer preferences further complicate design decisions. Therefore, product design must be optimized in a

way that considers possible part upgrades at the end-of-life stage.

“To maximize the total profit from the entire life cycle of a product, design decisions must be made by considering

both stages together,” Kim stated. “As the availability of raw materials tightens and the end-of-life disposal costs

increase, refurbishing and remanufacturing become more viable and attractive options.”
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prestigious and largest engineering institutions, with

undergraduate and graduate programs ranked in the Top Five

nationally and internationally.

Renowned faculty and exceptional students are drawn to

Engineering at Illinois because of our global reputation for

leadership in research and education. The Illinois environment

offers a distinctive combination of academic rigor within a uniquely

Midwestern culture of collaboration and approachability.
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