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Abstract

Since the demand for empty containers is real-time, complex and changeable, even the same com-
pany may have different demand for empty containers at different times and places, which leads
to problems such as information asymmetry between the supply and demand sides of empty con-
tainer resources. Some shipping companies have a surplus of empty containers, while some com-
panies have a shortage of empty containers. How to reasonably solve this practical problem
through the transportation of empty containers has become the top priority of enterprise opera-
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tions. By analyzing the operation mode of the sharing economy platform, combined with the cha-
racteristics of empty container transportation, and taking the lowest system cost in the sharing
economy as the model goal, an empty container transportation platform model based on the con-
cept of sharing economy is established. Use Lingo software to solve the problem, compare the sys-
tem cost of empty container dispatching under the two modes of sharing and non-sharing, so as to
verify the rationality and effectiveness of the model. It can also be found that the empty container
dispatching mode based on the concept of sharing economy is conducive to reducing costs and the
empty box rate, and the scale effect in the sharing economy enables the internal members of the
sharing economy to achieve resource sharing, cooperation and win-win.
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Figure 1. Order of affiliated routes
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Table 2. Empty container supply of supply port i (unit TEU)
2. B I AR E (R TEV)

VA S S, S,
S! 800 400 600
Sk 700 700 500
Table 3. Empty container demand of demand port j (unit TEU)
3. BKE | EHEERE(RAL TEV)
(A D, D, D;
D; 700 600 400
D} 700 650 200
Table 4. Accessibility between points of the route
4 Mtk & R BRI AN
r|J D1 DZ D3 D4 DS
S, 1 1 1 1 0
S, 1 1 1 1 0
S, 0 0 0 1 1
S, 0 1 1 1 1
5) | il k IS4 CL A Cl gk 5 .
Table 5. Empty box transportation fee
5 THEEMWME
c)
D, D, D, D, D, D,
S, 120 260 300 320 / /
S, 150 140 150 170 / /
S, / / / 80 190 190
S, / 180 150 120 100 100
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Table 6. Box rental rate for port of demand i

F+ 6. Tk i THMARE

Dl DZ D3 4 D5
R! 150 250 250 200 180
R{ 150 250 250 200 180
7) | Rk SRR UL AU I 7 B
Table 7. Residual capacity for empty containers
=7 =HEEWEEN
u} u'
D, D, D, D, D, D, D, D, D, D,
S, 800 600 400 300 / 700 600 550 200 /
S, 600 500 500 600 / 600 700 400 500 /
S, / / / 500 200 / / / 400 600
S, / 600 300 600 600 / 600 500 550 300

{E FH SRR B4 Lingo 17.0 #BEAT7SRARSE], Kk P KA 7 SRR B2 46 A 4 )2 315,000 Al
213,500 7T, SAN 528,500 ZETG. /ralinlE 2 1 3 Fias.

Variables

Total: 505
Nonlinear: 480
Integers: 445

Constraints
Total: g5
Nonlinear: 24

Nonzeros -
Total: 1425
Nonlinear: 1240

Generator Memory Used (K)
94

Elapsed Runtime (hh:mm:ss)
00:00:10

Solver Status
Model Class: MIQP
State: Global Opt
Obijective: 315000
Infeasibility: 1.13687e-013
Iterations: 2939

Extended Solver Status

Solver Type: Global
Best Obj: 315000
Obj Bound: 315000

Steps:
Active: 0

Update Interval: 2 Interrupt Solve

Figure 2. | company minimum cost of obtaining empty containers
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—Solver Status Varigbles——————
Model Class: MIQP Tolal: 505
Nonlinear: 480
State: Global Opt Integers: 445
Objective: 213500 (RS
Infeasibility: 0 Total: 135
Nonlinear: 24
Iterations: 1977
Nonzeros———
Extended Solver Status Total: 1425
Nonlinear: 124
Solver Type: Global ‘ e e
Best Ob;: 213500 ~ Generator Memory Used (K)——
Obj Bound: 213500 2
Steps: 1  Elapsed Runtime (hh:mm:ss)——
LT 0 ‘ 00:00:11
|
Update Interval: |2 Interrupt Salver I Close l

Figure 3. k company minimum cost of obtaining empty containers

3. k AR RIIREN=FE AL A

Table 8. Self empty container allocation situation
8. BRTHIFEERLR

=~

% X
D, D, D, D, D, D, D, D, D, D,
S, 700 0 0 0 0 700 0 0 0
S, 0 400 0 0 0 0 650 0 0 0
S, 0 0 0 400 0 0 0 0 200 0
S, 0 0 300 0 300 0 0 200 0 200
Table 9. Borrowing empty container transportation situation
F 9. BATHEIPEHERE
Yii v
D, D, D, D, D, D, D, D, D, D,
S, 0 0 0 0 0 0 0 0 0 0
S, 0 50 0 0 0 0 0 0 0 0
S, 0 0 0 0 0 0 0 0 0 0
S, 0 0 0 0 100 0 0 0 0 0

Table 10. Demand port j rent box situation table (unit TEU)
@ 10. FKE j WHAMBEIFRRERA TEV)

Dl DZ D3 D4 D5
W'j 0 150 200 0 0
w! 0 0 0 0 0
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Table 11. The remaining empty container volume of the port i (unit TEU)
F 11 B0 i BRKTHEE (R TEV)

S, S, S, S,
S! 100 0 200
S! 0 0 100

73

T AHZARE R AT B SR R X A AT B B IL I 0L N B IE A . BRI —S 54
AR RS SH, SRR ER R Exd A F S F s AR . BRI T KA F IS TS50 IR N
FHUEMERAERN, Kk AR BSZEHT I T IHIZ T R . KA Lingo 17.0 3Kf#, 1531 A " RS 463k
HUR A Ay 345,000 3670, k A4 213,500 3670, &A N 558,500 G, HEEHLWIE 12~14 fiR.

Table 12. Empty container transportation situation
= 12. =EIFEELR

X; X,
D, D, D, D, D, D, D, D, D, D,
S, 700 0 0 0 0 700 0 0 0 0
S, 0 400 0 0 0 650 0 0
S, 0 0 0 400 0 0 0 0 200 0
S, 0 0 300 0 300 0 0 200 0 200
Table 13. Box rental situation table (unit TEU)
5z 13. HIFBERAR(EA TEV)
D, D, D, D, D,
W, 0 200 200 0 100
w 0 0 0 0 0
Table 14. The remaining empty container volume of port i (unit TEU)
14 BO IR KRTHE (R TEV)
%U%% Sl SZ S3 54
S! 100 0 200 0
Sk 0 50 100 100
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Figure 4. Comparison and analysis of schemes
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