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Abstract

This paper mainly researches the resource sharing with the manufacturer as

the platform leader and the supplier as the platform participant in the envi-
Decision-Making in Complex Assembly Plat- 1y ent of shared complex assembly platform based on cloud platform. Con-
form Environment. American Journal of In-
dustrial and Business Management, 12, 919-
933, influencing factors of manufacturing resource sharing strategy are studied

https://doi.org/10.4236/ajibm.2022.125047

sidering the limited rationality of the game players, the selection process and

based on evolutionary game theory. The main findings are as follows: the

excess revenue of supply chain has a positive impact on promoting complex
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assembly resource sharing and cooperation; cooperative cost and speculative
profit can reduce the probability of platform resource sharing and coopera-
tion; there is an optimal proportion of excess revenue distribution which makes
the cooperation most likely to succeed. And then, under the conditions of
maximizing their own benefit and the boundaries of available benefits, the
mapping relationship between the revenue distribution coefficient and the
probability of successful cooperation is established, which is verified by nu-
merical simulation experiments. These results can provide decision-making
reference for formulating reasonable shared assembly manufacturing supply
chain revenue distribution mechanism.
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1. Introduction

With the development of computers and Internet, cloud platforms are gradually
forming, which make it possible to share information, resources, and manufac-
turing capabilities between enterprises (Li et al., 2010; Xu et al., 2015; Xun et al.,
2012). Nowadays, no product is completed by one company alone. The shared
assembly manufacturing platform based on cloud platform realizes the sharing
of assembly manufacturing capabilities and resources, and they are packaged on
demand to meet the manufacturing needs of enterprises (Liu et al., 2015a). To win
the market, modern complex assembly manufacturing enterprises have gradually
built manufacturing supply chain which own high quality management and rapid
response to market demand (Yang et al., 2015; Ding, 1996). Market competition
among manufacturing enterprises has turned into competition among manu-
facturing supply chains (Nair, 2001).

However, in the actual supply chain operation, resource idleness and resource
shortage often coexist and limit the overall operation efficiency of the manufac-
turing supply chain. The contradiction between them has become one of the im-
portant problems that restrict the overall operation efficiency of the complex as-
sembly manufacturing supply chain. Resource sharing among members can pro-
vide a new way to solve the problem. Through resource sharing, the problem of
supply chain manufacturing capacity shortage caused by uneven distribution of
resources can be solved.

The article is organized into 7 sections. Accordingly, the first section is an in-
troduction of the background and meaning of the paper. The second section is
the literature. The third and forth part is the main contest of the paper, which
describe the evolutionary game of resource sharing in manufacturing supply
chain and analyze the relevant parametric of the model. The fifth and sixth part
is another main contest of the paper, which study the optimal supply chain excess
income distribution and analyze the trend of system evolution under different

revenue states. The seventh part summarizes the content of the paper.

2. Literature Review
2.1. Resource Sharing Strategy for Manufacturing Supply Chain

Scholars have carried out extensive research on manufacturing resource sharing.
Pan et al. (2018) studied the pricing strategy and capacity allocation of each par-
ticipant of cloud platform. Nayak et al. (2016) studied the scheduling problem of
shared resources by combining social welfare function. Cao et al. (2020) estab-
lished a trust model based on the historical information of cloud manufacturing
platform. Li et al. (2018) proposed a scheduling model in distributed manufac-
turing resource sharing environment and Liu et al. (2015b) studied the complex-
ity of business interaction caused by manufacturing resource sharing. Wang &
Huang (2012) studied key technologies in cloud manufacturing environment
based on the concept of service manufacturing chain and Shi et al. (2017) ana-
lyzed the architecture of intelligent manufacturing shared business model by
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taking Shenyang Machine Tool as an example. Besides, the establishment of co-
operative relationship and resource selection among enterprises based on coop-
erative game theory is also studied (Argoneto & Renna, 2016). The above litera-
tures have carried out a comprehensive study on assembly and manufacturing
resource sharing in the aspects of system framework, key technology, and busi-
ness operation mode.

The studies have mainly focused on the resource sharing game behavior among
equal actors in the supply chain, and generally have not considered the relation-
ship between leaders and participants in the manufacturing supply chain, which
leads to the inability to accurately portray the competing relationship of resource

sharing in this type of supply chain.

2.2. Influence Factors for Resource Sharing

The research of factors influencing resource sharing and incentive strategies in
manufacturing supply chain has attracted scholars’ attention. Zhao & Run (2018)
established a game model and studied the influence of sharing strategy on profits
of supply chain members under cloud manufacturing. Qi et al. (2017) estab-
lished an evolutionary game model to analyze the influence of different income
parameters on the evolutionary results. Hao & Zhao (2021) constructed a three-
party group evolutionary game model and discussed the influence of parameters
on the game strategies of all parties. The operation process of manufacturing
supply chain is complex. Therefore, it’s inevitable to establish cooperative rela-
tions among supply chain members (Zeng et al., 2005; Huang et al., 2005). In
automobile supply chain, for example, the factory establishes the cloud manu-
facturing platform and takes on a leadership role to promote resources sharing
(Li, 2015). Similarly, Airbus, Dassault Aviation, Safran and Thales have jointly
established Boost Aerospace, Xi’an Aircraft Industry built a cloud manufacturing
platform to solved the problem of remote collaboration with suppliers (Wang et
al., 2017). However, the leaders or participants cannot formulate their own rev-
enue maximization strategies for bounded rationality, and they expect other
members to make more efforts which called “free-riding”. Therefore, it’s neces-
sary to explore the sharing strategy between the leaders and participants.

This paper constructs an evolutionary game model of resource sharing in the
electronics assembly manufacturing supply chain in the cloud platform environ-
ment with the manufacturer as the leader and the supplier as the participant.
And the paper systematically analyzes the evolutionary paths and influencing
factors of their decisions, and designs a benefit distribution mechanism to facili-

tate the supply chain to finally reach a stable cooperation.

3. Evolutionary Game of Resource Sharing in Manufacturing
Supply Chain
3.1. Modeling

To better diatribe the model scenario, we take a manufacturing supply chain for
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electronics assembly as an example. There exist three main assembly processes
in the assembly of electronic products: printed circuit board assembly (PCA),
complete electronic assembly and cable assembly. Electronic assembly has a
standard assembly process and the demand for parts is relatively fixed, which
can be used as a representative of the manufacturing supply chain. The manu-
facturing supply chain mentioned below refers to the supply chain for electronic
assembly.

In the cloud platform environment of complex assembly supply chain, manu-
facturers are in a leading position, and establish resource sharing platform. Sup-
pliers can choose whether to participate in the platform and share their resources.
Based on this, the following hypotheses are proposed.

1) Both the manufacturers and suppliers make decisions for benefit maximi-
zation, and they are hard to find the best strategy at the beginning of the game.
But they will adjust strategies with other’s strategy.

2) Both manufacturers and suppliers have two strategies as the leader of the
platform, manufacturers can choose to actively manage the platform, for exam-
ple, to improve the efficiency of resource matching on the platform. But manu-
facturers are also likely to choose passive management to reduce operating costs
after forming the platform. Therefore, the manufacturer’s policy set is (active
management, passive management). Similarly, the supplier’s strategy set is (par-
ticipate, not participate). Manufacturer’s active management strategy and sup-
plier’s participation strategy is cooperation strategy. Manufacturer negative man-
agement strategy and supplier non-participation strategy is speculative strate-
gies.

3) The probability that the manufacturer chooses active management strategy
is xand the probability that the supplier chooses to participate is y. Among them,
0<x<1, 0<y<l.

In the game, the influencing factors of manufacturer and supplier strategy se-
lection are shown as Table 1.

Based on the above assumptions, the payment game matrix is established as
shown in Table 2.

The benefit that manufacturer chooses active management strategy is:
Ey, = y[U +(1-a)AU, -D-G]+(1-y)(U-D-G) 1)
The benefit that manufacturer choose negative management strategies is:
EMzzy[U +AU2—D]+(l—y)(U—D) (2)
The expected revenue of manufacturer’s mixed strategy is:
Eyw =XEy, +(1-%)Ey, (3)

Similarly, the return for suppliers choosing to participate is Eg;, non-partici-

pation strategy is Eg, and mixed strategy Eg are as follows:
Es; = X(R+aAU, —~C+AR,)+(1-x)(R-C+AR,) (4)

Es, = X(R+W)+(1-x)R (5)
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Table 1. Model parameters and significance.

Parameters  Significance

U The net income that a manufacturer can obtain by operating alone

R The net income that a supplier can obtain by operating alone

D The cost invested by the manufacturer to establish the resource sharing
platform

c The extra overhead that the manufacturer pays to choose an aggressive
strategy

c The cost of hardware and software upgrades or purchases by the supplier
for participating platforms

AU, Excess revenue increment of supply chain when manufacturer actively
manages and supplier participates

AU, The incremental speculative revenue of the manufacturer when
manufacturer passively manages and supplier participates

AR, The incremental revenue of supplier when supplier participates in
resource-sharing platform and manufacturer manages actively

AR, The incremental revenue of supplier when supplier participates in
resource-sharing platform but manufacturer manages passively
The spillover benefits of platform technology when manufacturer actively

v manages and supplier doesn’t participate

" Incremental distribution coefficient of excess revenue in supply chain

when manufacturer actively manages and supplier participates

Table 2. Payment matrix of manufacturer and supplier game.

Manufacturer (Leader)

The game : :
Active management Passive management
U+(1—q)AU1—D—G, U+AU,-D,
i Participati
Supplier articipation R+aAU, ~C+ AR, R-C+4AR,
(participant)
Nonparticipation U-D-G, R+W Uu-D, R
Es = YEg, +(1-Y)Es, (6)

The dynamic equation of the system’s evolutionary game replication is:

F(x)=j—:= x(1-x)[ y(1-a)AU, - yAU, -G

d
F(y):d—){: y(1-Y)[X(AR, + AU, — AR, W) ~C +AR, ]

Let F (x) =0, F (y) =0, get the answer that (0, 0), (0, 1), (1, 1), (1, 0) and

)

(X*, y*) are the five local equilibrium points of the system, and

o= C-AR, . G ‘
AR, + AU, — AR, —-W (1-a)AU, - AU,

3.2. Model Solution

The evolutionary stability strategy (ESS) of the system can be obtained by ana-
lyzing the local stability of the Jacobi matrix (Friedman, 1998). According to
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Equation (7), the Jacobi matrix (/) of the system is:
oF (x)  oF (x)

ox oy {ai az}

)= oF(y) oF(y)| b b,

OX oy

a, =(1-2x)[ y(1-a)AU, - yAU, -G |
3, =x(1-x)[(1-a)AU, - AU, |
b = y(1-y)[AR + AU, — AR, -W]
b, = (1-2y)[ X(AR, + oAU, AR, W) -C + AR, |
Therefore, it is easy to obtain the specific values of them at the equilibrium
points, as shown in Table 3.
(C—AR,)(AR +aAU, U —-C -W)[(1-a)AU, - AU, |
(AR, + oAU, — AR, —W )’ ’

_ G[(1-a)AU, -AU, -G ](AR +aAU, - AR, -W)

[(1-0)AU, AU, T '

Where A=

According to the judgment method of system evolution stability strategy to dis-
cuss the stability of system equilibrium point under different values of AR, -C,
(1-a)AU,-AU, -G and AR +oAU, -W -C.

1) AR,-C>0

AR, —C >0 indicates that when the manufacturer is in negative manage-
ment, the net income that the supplier choosing to participate is positive. As
can be seen from Table 2, under this condition, point (0, 0) is not a stable strat-
egy. The stability of the remaining equilibrium points can be analyzed according
to the different conditions of (1-a)AU, ~AU, -G and AR +0AU,-W -C,
and the results are shown in Table 4.

Case (1): (1-a)AU,-AU,-G <0 and AR +oAU,-W-C>0

Under the condition that suppliers choose to participate, the benefit of manu-
facturer’s active management strategy is smaller than negative strategy, and the
benefit of suppliers choosing to participate is greater than not to participate in

resource sharing if manufacturers choose to manage actively.

Table 3. Values of local equilibrium points.

equilibrium point a a, b b,
(0,0) -G 0 0 AR,-C
(0, 1) (1-a)AU,—-AU, -G 0 0 —-(AR,-C)
(1,0) G 0 0 AR, +0AU, -W -C
(1, 1) G+AU, - (1-a)AU, 0 0 W +C - AR, —aAU,
(x*, y*) 0 A B 0
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Table 4. Stability analysis of system equilibrium points in 4 cases under AR,-C >0.

Case (1) Case (2) Case (3) Case (4)
equilibrium point de/ #J Stability de] tr] Stability de] tr] Stability de] tr] Stability
(0,0) — N/A Saddlepoint - N/A Saddlepoint - N/A Saddlepoint - N/A Saddle point
0,1) + - ESS + - ESS N/A  Saddle point + + Unstable point
(1,0) + + Unstablepoint — N/A Unstable point + +  Unstable point — N/A Saddle point
(1,1) - N/A Saddlepoint - N/A Saddle point + - ESS — N/A Saddle point

Case (2): (1-a)AU,—AU,-G <0 and AR +0AU,-W-C<0

Case (1) and case (2) illustrate that the members pursuit to maximize their own
benefit: when the manufacturer’s net income is negative to choose active strategy,
that is (1- o) AU, — AU, —G < 0, whether suppliers participate or not, manufac-
turers tend to choose negative strategies. When AR, —C >0, the supplier tends
to participate, so the system converges to (0, 1) after long-term evolution.

Case (3): (1-a)AU,—AU,-G >0 and AR +0aAU,-W-C>0

When the supplier chooses to participate, the manufacturer chooses the active
management strategy can get more benefit than the passive management strategy.
Meanwhile, if the manufacturer manages actively, supplier chooses the participa-
tion strategy will get more benefit. Point (1, 1) is the evolution stable strategy.

Case (4): (1-a)AU,—AU,-G >0 and AR +0AU,-W-C<0

When suppliers choose to participate, if the manufacturer chooses active man-
agement strategy could get more benefit, but under the condition of manufactur-
er’s active management, the benefit of suppliers choose to participate is less than
not to participate, then the system will show periodic fluctuation.

2) AR,-C<0

When AR, —C <0, it can be seen from Table 3 that point (0, 0) is the system
evolution stability strategy. However, for points (0, 1) and (1, 0), because G >0
and —(AR, —C) >0, the two points cannot evolve a stable strategy. At the same
time, when G + AU, —(1-a)AU, <0 and W +C - AR, —aAU, <0 occurs, point
(1, 1) may also become a stable strategy.

The establishment conditions of evolutionary stability strategies under differ-

ent conditions are summarized as shown in Table 5.

4. Parametric Analysis

According to Table 5, when AR, -C <0, (1-a)AU,-AU,-G>0 and

AR +aAU, -W —C >0 are satisfied simultaneously, the system emerges with
two evolutionary stabilization strategies (0, 0) or (1, 1). The phase diagram of the
game evolution is shown in Figure 1.

In the diagram, the convergence trend of the system can be divided into two
types: when the initial state is in the quadrilateral ABEC, the system eventually
converges to A (0, 0). When the initial state is in the quadrilateral CDBE, the sys-
tem eventually converges to D (1, 1). This indicates that both parties will continue
to adjust their own strategies, and the evolutionary results depend on the benefits

of different strategies.
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Table 5. System evolution stability strategies under different conditions.

ESS Condition
(0, 0) AR,-C<0
(1,0) N/A
AR,-C>0, (1-a)AU,-AU,-G <0, AR +0aAU,-W -C>0
0,1
D AR,-C>0, (1-a)AU,-AU,-G <0, AR +aAU,-W -C<0
(1,1) AR,-C>0, (1-a)AU,-AU,-G >0, AR +0aAU,-W -C>0
N/A AR,-C>0, (1-a)AU,-AU,-G >0, AR +aAU,-W -C<0
(0,0) or (1, 1) AR,-C<0, (1-a)AU,-AU,-G >0, AR +aAU,-W-C>0
1 D(1, 1)
B(0, 1)
Y
E(x*, y*)
A0, 0) . (1, 0)

Figure 1. Phase diagram of the game evolution.

We can study the factors influencing the evolutionary trend by analyzing the
factors influencing the area of quadrilateral ABEC (Huang, 2010). The formula
for the area of quadrilateral ABEC is:

1 C-AR G
SABEC :E{ 2 J )

+
AR, +0AU; AR, -W  (1-a)AU, -AU,

Further analysis leads to the following proposition.

Proposition 1: When the other parameters are determined, the higher the input
costs for managing the platform actively and particating, the higher the probability
that manufacturers chooses a negative strategy and suppliers chooses a non-parti-
cipation strategy, and the higher the probability that the system converges to (0,
0).

Proof: Taking the partial derivative of S,g. with respect to Gand Crespec-

oS
tively, we get —2o5C = lx ! >0,
G 2 (1-a)AU,-AU,
oS
ABEC _ l>< ! >0, 50S5ec is an increasing function with

oC 2" AR +aAU,-AR,-W
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respect to Gand C. Therefore, the greater the cost and cost Cthe greater of S, .
The system will be more likely to converge to A (0, 0).

Proposition 2: The greater the incremental benefit by participating in a resource
sharing platform, a supplier will more likely to participate, given other parameters
are certain.

Proof: The partial derivative of S,g. with respect to AR, and AR, re-
spectively gives OSssec N 1 g
R, 2 (AR, +0AU, -AR, -W)

OS ppec _ —lx C-AR, —-0AU, +W

R, 2 (AR +0AU, —AR, -W )’

<0 and

<0, 50 Spgec is a decreasing function

with respect to AR, and AR, . Therefore, the supplier will be more likely to
engage in resource sharing if they obtain more incremental benefit.

Proposition 3: The greater the excess returns available to the manufacturer
from active management and the smaller the speculative returns from negative
management, the greater the probability that the manufacturer will choose an ac-
tive strategy, given other parameters are determined.

Proof: Taking the partial derivative of S,. with respectto AU; and AU,

respectively, we get

OSpgec _ 1 a(C-AR,) 1 (1-0)G -0
OAU; 2 (AR +aAU, ~AR, W) 2 [(1-a)AU, -AU, |
oS
ABEC =1>< G >0, s0 S,gec is a decreasing function with

oAU, 2 [(1-a)AU,-AU, T
respect to AU, , but an increasing function with respect to AU, .
Proposition 4: Given other parameters are determined, the greater the plat-
form technology spillover revenue that suppliers can obtain, the greater the pos-

sibility that suppliers choose not to participate.

Proof: Taking the partial derivative of S,ge. with respect to W, we get
0S C-AR

ABEC _ l>< 2 >>0,50 Spgec is an increasing function
0AU, 2 (AR +0AU, —AR,-W)

with respect to W.

At this point, suppliers can gain enough through speculative behavior. There-
fore, manufacturers should strengthen the security management of intellectual
property rights.

5. Optimal Supply Chain Excess Income Distribution

In practice, if manufacturers actively manage and suppliers choose to participate
in the resource sharing platform, they can generate resource sharing synergies
and gain excess revenue. However, as supply chain members pursue their own
benefit maximization, a reasonable supply chain excess benefit distribution ratio
needs to be formulated to promote successful cooperation in resource sharing.
Proposition 5: Given other parameters, there is an optimal supply chain
excess revenue allocation factor o, but this allocation factor does not have a

unique value due to the supply chain members’ own benefit maximization pur-
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suit and the constraints of the available revenue frontier.
Proof: Taking the partial derivative and the second order derivative of S,gcc

with respectto o, we get

Bppec 1 AU, (C-AR,) AUG i
a2 | (AR +0aAU, —AR,-W)" [(1-a)AU, AU, |
Opeec _ 1 AU/ (C-4R,) - AUG >0, so there
Oa 2 | (AR +aAU,-AR,-W)' [(1-a)AU, -AU, |
88ABEC

exists o, that makes =0 and S,z can obtain a minimal value at o

do
and the system evolves to (1, 1) with maximum probability. At this point,

o — o — Bueec _\C—AR, (AU, ~AU,)++/G (AR, +W - AR,)
' oo AU,.JC— AR, +AU,/G '

Also, according to scenario 3, the benefits of sharing manufacturing resources
need to satisfy (1-a)AU;-AU,-G>0 and AR +0oAU,-W-C>0, so a
W +C—-AR, ca< AU, -AU, -G

AU, AU,
the revenue parameters, o, is not necessarily within the boundaries. When
W +C-AR, <o < AU, -AU, -G
AU, AU,

is bounded by . Because the uncertainty of

, the minimum value of S,z is obtained

at o =a,; whenAU _AAUUZ -G <ap the minimum value of S,z is obtained
1

_AU-AU, -G WC-AR
AU, AU,

W +C— AR,
AU,

at o =a, > a,, the minimum value of

Sasec is obtained at o =a, = . Three different values o occur

for three benefit conditions.

Although the manufacturer will share the value-added revenue with suppliers
to motivate them to participate in the platform, but the manufacturers also pur-
sue profits, i.e, (1-0a)AU, -G >AU, need to be satisfied, otherwise, the man-
ufacturer will not choose the active strategy. At the same time, for suppliers, the
incremental net benefit of participating in the platform should be higher than
the benefit of technology spillover, i.e., aAU, +AR —C >W needs to be satis-
fied, otherwise suppliers will tend to choose the non-participation strategy. In
actual operation, a reasonable supply chain excess revenue allocation ratio needs
to be formulated for different revenue scenarios to promote the sharing of supply

chain resources to form stable cooperation.

6. Numerical Simulations

Take an electronics assembly manufacturing supply chain as an example, and
analyze the system evolution trend under different revenue states of supply chain
members through numerical simulation. Suppose G=4, C=3, AU, =11,
AU,=4, AR =6, AR, =5, W=5, x=05, y=05.
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When a =0.1, the system evolves as shown in Figure 2(a). At this point, for
both manufacturers and suppliers, when the other party chooses the cooperative
strategy, the speculative strategy gains more than the cooperative strategy, but
when the other party chooses the non-cooperative strategy, the benefit of coop-
erative strategy will be greater than the speculative strategy, so they both want
the other party to adopt the cooperative strategy while they benefit from the
speculative strategy. This makes it difficult for the system to evolve a stable stra-
tegy because of the cyclical changes in resource sharing cooperation.

When the allocation factor increases to o = 0.2, the system evolves as shown
in Figure 2(b). At this point, the manufacturer increases the revenue allocation
to the suppliers so that the suppliers’ speculative strategy revenue is smaller than
the cooperative strategy, while ensuring that the difference between its own co-
operative strategy revenue and speculative strategy revenue is positive, then the
system converges to (1, 1). However, if this allocation coefficient is too large, so
that the manufacturer’s profit of cooperating is less than the choice of the spe-
culative strategy, the system evolves continues to change, as shown in Figure
2(c). When o = 0.6, the system converges to (0, 1).

If AR, =2, G=1, W =2, then AR, -C<0. It can be calculated according
to proposition 5 that a, 033, a, =054, o, ~-0.09, therefore, the optimal
supply chain excess revenue allocation ratio coefficient " = ¢, = 0.33, the sys-
tem evolves as shown in Figure 2(d), the system evolves to a stable equilibrium
of (1, 1), and a stable manufacturing resource sharing cooperation relationship is
formed.

It can be seen from the above simulation results that the variation of different
parameters will have different effects on the evolutionary trends. Most of the
parameters can be obtained from the actual operational data, such as the cost of
setting up the resource sharing platform, the net revenue and the cost of pur-
chasing equipment, etc. In addition, the application of game theory is mature
which strength the practical feasibility of applying it in cloud manufacturing en-

vironment.
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Figure 2. Schematic diagram of the system evolution trend.
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7. Conclusion

This paper uses the evolutionary game approach to analyze the evolution process
and influencing factors of manufacturing supply chain resource sharing decision
in complex assembly cloud platform environment, and studies the problem of
supply chain excess benefit distribution, finally draws the following conclusions:
1) When the manufacturers obtain a negative net benefit for managing actively,
and the supplies obtain a positive net benefit for choosing to participate resource
sharing, then both strategy choices do not depend on the other’s choice, the
manufacturer will choose the negative strategy, and the supplier will participate
resource sharing. 2) When manufacturers manage negatively, suppliers gain more
for choosing to participate. However, when the manufacturer manages actively,
suppliers will get less benefit to participate in the platform. And when the supplier
participates in resource sharing and the manufacturers gain more for positive
management strategy, the system doesn’t have a stable strategy and the periodic
shocks occur. 3) For manufacturers, the higher the excess supply chain benefits
obtainable under active management, the lower the speculative benefits obtainable
under negative management, and the lower the cost of investment required for
active management, they are more likely to choose to manage positively. Mean-
while, for suppliers, the higher cost of participation and the higher spillover bene-
fits will weaken the suppliers’ willingness to participate the platform. 4) A rea-
sonable distribution of excess revenue is conducive to establishment resource
sharing partnerships, but it’s necessary to choose the optimal allocation coeftfi-
cient to promote the stable resource sharing in the manufacturing supply chain.
The above analysis results have some implications for the operation and man-
agement of manufacturing cloud platforms. The resource sharing leader could
facilitate the formation of cooperative sharing strategies between suppliers and
manufacturers by setting reasonable overcharge ratios. Besides, the development
of secrecy technology and government support will both promote resource sharing.
This paper constructs a resource sharing game model of electronics assembly
manufacturing supply chain composed of suppliers and manufacturers. Further
research can consider the problem of resource sharing of multi-party supply chain
participants; and other contractual models and incentive strategies to promote
resource sharing in manufacturing supply chains are also subsequent research

directions.
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