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Abstract: In order to pursue the operation objective of biggest profit, the
enterprise is not willing to pay the cost for the implementation recovery
reverse logistics. The government as the macroeconomic regulation and
control department is necessary to guide it. Using the game theory, this article
analyzes the government and the enterprise about the implementation of
recovery reverse logistics, and proposes the most superior strategy of the
government guiding on the implementation of enterprise recovery reverse
logistics.
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1. Introduction

With the rapid development of economy, enterprise logistics activities produce a
large number of industry wastes, which caused global warming, greenhouse
effect and environment pollution. However, every enterprise all pursues the
operation objective of biggest profit. Whether enterprises can implement
recovery reverse logistics actively depends on government’s attitude (Stock,
1992; Jia, 2005; Wu & Liu, 2005). Chinese Government is now caring more and
more about the implementation of recovery reverse logistics. As we all know
that production is like people’s arteries, recovery is like people’s vein, which is
difficult to drive relying on interest. Therefore, we need for government's
environment protection policy, tax policy, as well as a series of co-operation
mechanisms punishment.
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2. Government and enterprises’ role in the
implementation of recovery reverse logistics

Wherever recovery Reverse Logistics will take waste materials held by the
ultimate customers to each node in the supply chain. It includes five kinds of
material flow: Direct re-sold product flow (recovery — test — distribution), re-
processing product flow (recovery — test — reprocessing), components
processing flow (recovery —test —split — reprocessing), scrapping product
flow (recovery — test — treatment), end-of-life components and parts flow
(recovery — test — split — treatment). Government and enterprises play
different role in implementation of recovery reverse logistics. So they have
different point of view on recovery reverse logistics (Kopicky, Berg, & Legg,
1993).

Enterprises implementing the recovery reverse logistics will improve their
resource utilization, enhance corporate image and win the trust and support from
consumers, which will promote their sustainable development so as to obtain
long-term profits (Tan, 2006; Dormer, Cleary, & Dunstall, 2011).

However, enterprises must pay some cost. After comparison with benefits
and costs, enterprises will have a final decision on whether to implement the
recovery reverse logistics.

Government, as the macroeconomic regulation and control department, has
the responsibility to maintain society stability and promote sustainable
economic development and improve people's quality of life (Wang, 2004; Wang,
2002). These responsibilities promote government to be involved in recovery
reverse logistics in order to achieve rational use of resources, protect for
ecology and environment.

3. Game analysis on governments and enterprises in the
implementation of recovery reverse logistics

3.1. Model Assumptions

In this paper, we assume that government and enterprises are risk-neutral. On
one hand, government firstly sets a recovery reverse logistics standard © ,
which is a standard vector including enterprises’ ability of renewable resources,
waste disposing capacity and the ability of Environment Protection. On the
other hand, enterprises decide whether achieve the standards set by Government
in the implementation of recovery reverse logistics.
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The extent of Enterprises implanting recovery reverse logistics isT , which is
variable. In general, there is inequality T =G, the cost that enterprises needed in

the implementation of recovery reverse logistics is C=C(M | at the same time,
ocC
. —>0 . . .- .
there ise . The enterprise benefits from recovery reverse logistics is R, so
§>0
there is R=R(T) at the same time o, which means the more actively

enterprises implement recovery reverse logistics, the more benefits they will
obtain.
If enterprises implement recovery reverse logistics without achieving the

standard, there will be some side effect. The cost government burdened isC3,
C, <0

Co=C(T) ang ot , Which means that the more actively enterprises

implement recovery reverse logistics, the less cost government burdened is.

When enterprises achieve the standard set by government, that is T=C | at

this time, private costs and social costs are equal, we have C(M=0,

3.2.  Model Analysis

Government hopes that enterprises will achieve the standard. The probability of
government’s inspection to enterprises is ¢, the cost of its inspection is <,
When government finds T <G | it will take the punishment. Penalty function is
as follows,
oF
F=F(G-T) o(G-T)
WhenT =G there is F(O =0
The probability of enterprises not achieving the standard in the

>0

implementation of recovery reverse logistics is # .Based on the above
assumptions, the game process between government and enterprises are shown
below,

Government
Inspection No inspection
a o
Lower than Equal to Lower than Equal to
p -5 B -8

[F -G, _Cs] [_CZ] [_Cs] [0]
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We can obtain enterprises’ biggest profits is as follows,
A=ap[R(T)-F -C,(T)]+a(l- B[R(G)-C,(G)]
+p(L-a)[R(T) -C,(M]+ (1~ a)1- B)[R(G) -C,(G)]
After calculating, we can get
A=R(G)+ pC,(G) + SR(T) —affF —C,(G) - BR(G) - SR(T)
We can obtain government’s biggest profits is as follows,
B=apf(F -C,-C,) +a(l—- p)(-C,) +al- p)(-C,)
After calculating, we can get
B =apF -aC, - C,
oA
As for enterprises, when B ,they can have the biggest profits. Then,
C.(G)+R(T)~aF ~R(G)~R(T) =0

We can obtain,
o= GG -R(G)
F
When enterprises obtain their biggest profits, the most superior strategy of the
government is to inspect and compare with the benefits from achieving the
standard and not achieving the standard. If the profits are too high, it is
necessary for government to inspect. At the same time, if government punish
too heavy, the probability of government’s inspection will decrease.
Whether to inspect all depends on the government’s profits;
B_ aF -C,=0
op
G
At last, we get F .When government has its biggest profits, we can find
that the lower government’s inspection cost is, the more actively enterprises
achieve the standard in the implementation of recovery reverse logistics.
If the punishment taken by government is too high, enterprises will achieve
the standard more actively.

3.3.  The most superior strategy of the government guiding on the
implementation of enterprise recovery reverse logistics

We consider that government inspect or not with enterprises not achieving the
standard. The enterprises’ profits are as follows,
A=a[R(T)-F -C,(M)]+ @~ B)[R(T) - Cy(T)]=R(T) ~C,(T) ~aF
The government’s profits are as follows,
B=a[F -C,(T)-C,(M)]+ A~ A)[-Cs(G)] = aF —aC,(T) - Cy(T)
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The social welfare is as follows,

D=R(T)-C,(T) —aC,(T) - Cy(T)

As the macroeconomic regulation and control department, government has
two goal to realize from the social welfare aspect. One is to realize biggest
social welfare, the other one is enterprises implement recovery reverse logistics
actively with achieving the standard set by government.

As a matter of fact, enterprises always pursue the operation objective of
biggest profit. Therefore, if they can obtain more profits with achieving the
standard than not achieving the standard, enterprises will certainly implement
the recovery reverse logistics achieving the standard set by government.

max D =R(T) ~C,(T) - aC,(T) - C,(T)
stR(T)—C,(T)—aF <R(G)-C,(G)
ae[01]]
Then,
o> RM-CM-REG)+C(G) . RM-C(T)-R(G)+C(G)
F a

Therefore, ™ = RM =G -RC)+C(C) the punishment taken by government
should bigger than F .\WhenT =G, there is equality: R(C®) ~CG(G)=0 54 G js the
most superior strategy of enterprises’ implementing recovery reverse logistics.
Based on the above analysis, the most superior strategy of government is,

o = max RN =G,(M) ~R(G) + C,(G)
T F

The most superior strategy of enterprises isT =G .

The inspection government taken to enterprises includes two aspects. One is
the appropriate probability, the other one is the punishment degree. These two
aspects can be replaced each other. We have

£ RM-C@M)-R(G)+C,(G)
obtained o . When government inspect enterprises,
that is to say, whena =1, F=RM-CGM-R@)+C(G) gyt if government can’t
inspect enterprises, the punishment degree should add to,

ap - BO=CDREIEO)[qm)-cm-r@E)+C,0)]

=1‘7“[R(r)—cl(T>—R(G)+cl(G)]

If government’s inspection has difficulty, the punishment degree should
increase. But if the probability of inspection is zero, the punishment degree has
no meaning. Therefore, on one hand, government’s inspection should exist, on
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the other hand, the punishment to enterprises should be appropriate. Then, good
results are coming.

4. Conclusion

It is urgent for our society and government to find the effective measures for
recovery reverse logistics. Based on the above analysis, it needs the co-
operation of government, enterprises and customers.
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