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Table 2 Different Forms of Demand and Shortage Penalty
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Table 4 Percentage Loss of Supply Chain Relative to Centralized Solution
S et LA
RS - P, =P, =w>¢, w=c, w=c Py, Ps AL w,Py=Ps ik w,Py,Ps {4k
(BABA) Py=P;=P (CP;) (CP;) (CPy)
(R, L) -3.753% —-4.321% 0 -0.723% -0.733% -0.711%
(R, Ly) -3.772% -4.783% 0 -0.702% -0.691% -0.689%
(R, Ly) -3.629% -3.912% 0 -0.741% -0.742% -0.741%
Rz, L) -5.071% -8.511% 0 -1.072% -1.081% -1.052%
(Ry; Ly) -6.118% -12.317% 0 -1.263% -1.273% -1.233%
(R, Ly) -3.717% -4.029% 0 -0.918% -1.112% -0.912%
(R;, L) -8.336% -15.227% 0 -1.019% -1.129% -0.991%
(R, L) —11.854% -16.592% 0 -0.312% ~0.428% -0.276%
(R;, Ly) -6.391% -7.718% 0 -1.031% -1.072% -0.969%
SEHZE AR 0.287 0.275 0.737 4.682 5.957 14.063
®5 (R,,L) THRNERKS K#ER
Table 5 Decisions and Revenues of Supply Chain in Case (R,,L,)
AR Lt
(R, L,) Py=P,=w>c, w=c¢, w=c Py Pyiffl w,Py=Py{RAL w,Py, P fidk
“TY (mmMR) Py=P=P (cP)) (cP,) (cP,)
w 9 9 5.250 5.250 4.732 4,731
Py 9 9 P 4.732 3. 683 4,221
P 0. 750 9 P 2. 841 3. 683 2.943
y* 70. 039 90. 012 80. 042 79. 997 79. 997 79. 997
¥, (x 10%) 165 165 165 165
I (% 10%) 313. 161 323. 264 330 330 330. 457 329. 036
I (% 10%) 269. 056 234, 965 287.308 281. 596 281. 322 282.213
I (x 10%) 849.272 793. 194 904. 616 893. 191 893. 100 893. 462
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Supplier-facilitated Inventory Transshipments ;
An Innovative Approach Based on Firm Practice

LI Rong', LIU Lu', ZHENG Xiaona®
1 Business School, Nankai University, Tianjin 300071, China
2 Guanghua School of Management, Peking University, Beijing 100871 ,China

Abstract: When firms face financial constraints, resource shortages, uncertain consumer demand and other disadvantageous fac-
tors, the effective implementation of inventory sharing and transshipment strategy becomes extremely important. Traditional re-
searches mainly focus on strategies of the retailer-negotiated transshipment mechanism( referred to as RNT) , yet ignore the diffi-
culties of implementation due to long distance, lack of trust and difficulty in negotiating among retailers; and private unauthorized
transshipment between retailers causes losses to suppliers as well as the whole supply chain.

This paper presents a new inventory transshipment mechanism-supplier-facilitated transshipment mechanism ( referred to as
SFT) , which can remove the defects of the existing one and guarantee the high efficiency of the inventory transshipment. First of
all, we establish a multi-period distribution network consisting of a single supplier and multiple retailers, the latter takes proac-
tive transshipment at the beginning of each period. Then, by adopting the dynamic programming approach, the corresponding
Stackelberg game model is built, through which the equilibrium game strategy for supply chain members is appropriately ana-
lyzed. Then, through comparative analysis of centralized supply chain operation mode and the optimal choice, we identify draw-
backs of traditional inventory transshipment approaches and propose the SFT mechanism. We explained the SFT mechanism in
details from the aspects such as design process, implementation flow and price setting. Numerical analysis is used to help to veri-
fy and support the conclusions.

Our research results and coneclusions indicate that the SFT mechanism has obvious advantages, compared with those of the
traditional transshipment mechanism. By setting up the two-way transaction links of “buy-up-to” and “sell-down-to” for retail-
ers, the supplier enables the retailers to achieve inventory sharing within the supply chain system at the same time as inventory
replenishment and inventory clearance. By adopting the price policy of reasonable setting and combination of wholesale price and
“buy-up-to” price and “sell-down-to” price, for example, transshipment price decreases as the overall remaining market inven-
tory increases. Retailers can choose an optimal inventory strategy to seek maximum interests, meanwhile the overall efficiency of
the whole supply chain is increased, and the double marginal effect within the supply chain system is eliminated. Eventually, the
overall profit of the supply chain reaches the centralized level and the interests of supply chain members are coordinated.

The value of this study is to propose a new inventory transshipment mechanism which is easier to implement and control.
This mechanism can help to realize proactive, efficient, and perspective transshipment among retailers of different regions, and
simultaneously maximize the profits of the whole supply chain. Suppliers are advised to take inventory transshipment duties, and
adopt the price policy of wholesale price and transshipment price reflecting retailers’ inventory, instead of the traditional constant
pricing mechanism.

This research provides scientific operational guidance and decision-making basis for managers to implement inventory man-
agement, inventory transshipment and resource allocation optimization more reasonably and more efficiently.
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