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Abstract

Reverse logistics is getting more and more attention due to the

growing environmental and economical concern in the world. With the

development of industrial economy, the harm to the environment

caused by waste products becomes increasingly noticeable, so both
customers and governments require manufacturers to be responsible for
their waste products. Moreover, because resources are increasingly
scarce, the cost of materials increases gradually. Manufacturers can
largely reduce production costs through the recovery of their old prod-
ucts. Therefore, the development of reverse logistics is not only for
environmental protection, but also for the development of recycling
economy. In this thesis, we focus on the connotation and management
of reverse logistics. Some details are as follows.

We study the connotation of reverse logistics in Chapter 2. The
connotation of reverse logistics includes five aspects: driving forces

behind reverse logistics; return reasons for reverse logistics; reverse



logistics processes; types and characteristics of return products;
actors in reverse logistics. From the analysis, we realige why things
are returned, what is being returned, how reverse logistics works in
practice and who is executing reverse logistic activities.

In Chapter 3, we analyze the operation process of reverse
logistics. Firstly, we point out the information that is necessary for the
implementation of reverse logistics. Then, on this basis, we analyze the
strategic and operational factors in reverse logistics systems. Finally,
five recovery options are described in detail. Through the analysis in this
chapter, we can know a number of factors and the specific processes
that should be considered by the company for the management of reverse
logistics.

In Chapter 4, we study the callback format under the supervi-
sion of the government. In practice, many EOL products’ remaining
value is very low but they also do great harm to the environment. At
this time, the government’s regulatory seems to be especially impor-
tant. The manufacturer can collect and disposal EOL products direct-
ly from the customer. Also he can contract the retailer or the third
party to do so. In this chapter, we consider these three EOL prod-
ucts callback formats under the supervision of the government when
the EOL products’ remaining value is little. We find that while the
manufacturer and the retailer’s profits increase in the R model, M

model and 3P model, the benefits to society (in terms of EOL
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products callback rate) as well as the ability to buy the product also
increase.

Reverse logistics network is the carrier of reverse logistics activ-
ities and also an important operational factor in reverse logistics. In
Chapter 5, we analyze the functionality, characteristics, impact
factors and structure of reverse logistics network. We present the
principles and methods of the design of reverse logistics network.

In the published literatures on the design of reverse logistics
network, only one type, especially remanufacturing, has been con-
sidered. In Chapter 6, design of a reverse logistics network is stud-
ied, taking into account repair and remanufacturing options simulta-
neously. Our research shows that considering repair in the reverse lo-
gistics system, together with remanufacturing, can remarkably af-
fect the structure of the network of the system and cut down the
cost. Managers in such environments may have the returned products
repaired to the maximum possible extent to satisfy customers’ de-
mand, if the quality of the repaired products can be guaranteed.

The thesis’s features mainly include following aspects.

1. The thesis reveals the connotation of reverse: logistics and
presents how the company implements reverse logistics systematical-
ly. From this angle, we can gain comprehensive and in-depth in-
sights into reverse logistics.

2. Game theory is used to study the callback format of the EOL



products under the supervision of government. The basic underlying
assumption in published papers is that the planning of the reverse
logistics operations is done by a central decision maker to optimize
total system performance. By adapting a game-theoretic approach,
we relax the centralized planner assumption to make the model
closer to the reality. Moreover, we address the quantitative descrip-
tion on the governmental actions for the readers’ deeper understand-
ing. The results provide insights for the company to select the
appropriate callback format.

3. Previous studies of reverse logistics network consider only one
recovery option, especially remanufacturing. This thesis will be the
promotion, taking two recovery options ( repair and remanufactur-
ing) into account. The results will enrich the theory of the design of

reverse logistics network.
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