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Abstract:

Objectives: is paper aims to analyze the impacts of pre-sale demand volume, cost sharing, and prot sharing on the green supply
chain using a decision-making model that considers equity concerns.
Materials and methods: A model is established by introducing cost-sharing and prot-sharing mechanisms for green supply chains
based on a network platform, and an equity concern scenario is simulated to test the impacts of pre-sale demand volume, cost
sharing, and prot sharing on the supply chain.
Results and discussion: Under the equity concerns of the sales platform, pre-sale demand volume positively impacts prots. e
cost-sharing coefficient negatively impacts the current sale commission rate but has a positive effect on the sales effort. e prot-
sharing coefficient positively inuences both the current sale commission rate and sales effort.
Conclusions: e decision-making model based on equity concerns that introduces cost-sharing and prot-sharing mechanisms
can effectively analyze the impacts of pre-sale demand volume, cost sharing, and prot sharing on green supply chains, providing
an effective reference for the planning of green supply chains.
Keywords: green, supply chain, equity concern, decision model.

Resumen:

Objetivos: el presente artículo tiene como objetivo analizar los impactos del volumen de demanda previa a la venta, el reparto de
costes y el reparto de benecios en la cadena de suministro ecológica utilizando un modelo de toma de decisiones que tiene en
cuenta cuestiones de equidad.
Materiales y métodos: se establece un modelo mediante la introducción de mecanismos de reparto de costes y benecios para las
cadenas de suministro ecológicas basadas en una plataforma de red, y se simula un escenario de preocupación por la equidad para
comprobar los efectos del volumen de demanda previa a la venta, el reparto de costes y el reparto de benecios en la cadena de
suministro.
Resultados y discusión: en lo que respecta a las cuestiones de equidad de la plataforma de ventas, el volumen de demanda previa a la
venta tiene un impacto positivo en los benecios. El coeciente de reparto de costes tiene un impacto negativo en la tasa de comisión
de venta actual, pero tiene un efecto positivo en el esfuerzo de ventas. El coeciente de reparto de benecios inuye positivamente
tanto en la tasa de comisión de venta actual como en el esfuerzo de ventas.
Conclusiones: el modelo de toma de decisiones basado en cuestiones de equidad que introduce mecanismos de reparto de costes
y benecios puede analizar ecazmente los efectos del volumen de la demanda previa a la venta, el reparto de costes y el reparto de
benecios en las cadenas de suministro ecológicas, lo que proporciona una referencia ecaz para la planicación de dichas cadenas.
Palabras clave: ecológico, cadena de suministro, preocupación por la equidad, modelo de decisión.

Introduction

In the context of increasing global environmental challenges, green supply chain management has become an
important part of enterprises’ sustainability strategy [1]. With growing consumer environmental awareness
and government policies promoting environmental protection, enterprises must balance economic benets
with environmental considerations to achieve dual objectives [2]. However, in the actual operation of
green supply chains, prot distribution, decision-making, and equity concern behavior among supply chain
members have a profound impact on overall performance [3]. When members perceive unfair income
distribution, they may take actions that are detrimental to the overall performance [4]. Yu et al. [5] conducted
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decision modeling  on  the  dual-channel  supply  chain  (one  manufacturer  and  one  retailer)  in  three  cases and
 found  that  the  inventory  transshipment  strateg y  can  coordinate  online- to-offline  business  modes.  Liu and
 Guo  [6]  constructed  a  Stackelberg  game  model  between  suppliers  and  e-commerce  platforms.  Patalas-

Maliszewska et al. [7] developed a Petri net-based decision support model that identies changes in the supply
chain by employing additive manufacturing and enhancing customer- perceived value. is paper presents a
decision model for green supply chains based on a network platform, incorporating cost-sharing and prot-
sharing mechanisms. An equity concern scenario was set in the subsequent simulation experiment to test the
impact of the  pre-sale  demand  volume,  cost  sharing,  and  prot  sharing  on  the  supply  chain.  A  limitation  of this

 study  is  that  it  only  considers  the  equity  concern  of  the  sales  platform  toward  the  manufacturer  when
constructing the decision-making model. erefore, the future research direction is to add the manufacturer’s
equity concern towards the sales platform and construct a decision-making model under the mutual concern
of both parties,  so  as  to  make  the  analysis  results  closer  to  the  real  situation.

Green Supply Chain Decision Model

Green supply chains adopt a pre- sale mode for green  products  [8], where  manufacturers  produce green
products and sell them via online  shopping platforms [9]. In this mode, manufacturers delegate sales to
platforms, offering discounts to promote products. Income distribution among supply chain members is
critical; inequitable distribution can  negatively  impact  overall  prots  [10].

e Decision-Making Model in the Green Supply Chain

Due to the changing situation in the actual operation process, it is necessary to set assumptions in advance
when constructing the decision-making model. To construct the decision model, the following assumptions
are made:  ①  the manufacturer occupies a dominant position [11]; ②  product demand is high, and the 
market can fully absorb the manufacturer’ s product;  ③ supply chain information is transparent, the current 
sale

 
price is xed aer comparison and coordination with similar alternative products and the market average 

price,
 

and the pre-sale price is determined by discounting the current sale price; ④  pre-sales positively in-
ence 

 
current sales volume.

e function of the decision model is:

(1)

e equity concern coefficient [12] reects supply chain participants’ focus on fair prot distribution. A
higher coefficient indicates greater emphasis on equity. In the model, decision quality is measured not only by
prot but also by equity utility, i.e., the fairness of prot distribution. For equity-conscious participants, their

u
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equity utility needs to subtract the prot of the other participant, under the proportion of the equity concern
coefficient, from their obtained prot. e prot of the other participant under the proportion of the equity
concern coefficient is considered by the equity-attentive party as an undeserved prot, which makes them
feel a loss.

e Decision Model under Equity Concerns aer the Introduction of Profit-
Sharing and Cost-Sharing Contracts

In an ideal, neutral decision model, supply chain benets are maximized. In order to ensure the smooth ow of
products, funds, and information in the supply chain and improve the overall benets, supply chain members
usually sign contracts to enhance their enthusiasm [13], especially the sales platform in a disadvantaged
position. In this paper, prot-sharing and cost-sharing contracts are introduced into the supply chain. e
revised decision model function under equity concerns is:

(2)

e description of the relevant parameters of the above decision-making model function is shown in Table
1.
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TABLE 1
Parameter symbols

Source: Own elaboration.

Simulation experiment

Experimental Environment

e simulation was conducted using MATLAB on a Windows 11 server with 32 GB of memory.

Experimental Setting

e basic parameters required by different decision models during simulation are shown in Table 2. Two
models were compared: Decision Model 1 (incorporates the equity concern of the sales platform) and
Decision Model 2 (which adds cost-sharing and prot-sharing coefficients to Model 1).

TABLE 2
Basic parameters of the decision model

Source: Own elaboration.

Test item (1): e demand volume of the pre-sale market was set within the range of 0 to 1,000, and the
cost-sharing and prot-sharing coefficients of Model 2 were set to 0.6 and 0.2, respectively. e inuences
of different demand volumes of the pre-sale market on the manufacturer’s current sale commission rate, the
sales effort level of the sales platform, and the supply chain prot in the two models were tested.

Test item (2): e cost-sharing coefficient was set within the range of 0-1, the demand volume of the pre-
sale market was set to 1,000, and the prot-sharing coefficient of Model 2 was set to 0.2. e inuences of
different cost-sharing coefficients on the two models were tested.
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Test item (3): e prot-sharing coefficient was set within the range of 0-1, the demand volume of the
pre-sale market was set to 1,000, and the cost-sharing coefficient of Model 2 was set as 0.6. e inuences of
different prot-sharing coefficients on the manufacturer’s current sale commission rate, the sales effort level
of the sales platform, and the supply chain prot in the two models were tested.

In the above test items, aer the model was constructed, the set values were substituted for calculation.
ere were no random parameters in this model, so there was no need for repetition or statistical error
calculation.

Experimental Results

e inuences of the demand volume of the pre-sale market on the decisions and prots of the two supply
chains in Models 1 and 2 are shown in Figure 1 and Tables 3 and 4. As shown in Figure 1 and Table 3, with
the increase in the demand volume, the current sale commission rate and sales effort level in the two supply
chains decreased. Under the same demand volume, the sales effort level of the sales platform in Model 2 was
higher. e current sale commission rate in Model 2 can only be higher when the demand volume of the pre-
sale market reaches a certain scale. As shown in Table 4, with the increase of demand volume, the prots of
both supply chains increased accordingly; under the same demand volume, the prot of Model 2 was higher.

FIGURE 1
Influence of the demand volume of the pre-sale market

Source: Own elaboration.

TABLE 3
e current sale commission rate and sales effort level

of two models under different pre-sale demand volumes

Source: Own elaboration.

TABLE 4
Profit of the two models under different demand volumes

Source: Own elaboration.
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e inuence of the cost-sharing coefficient on the decision and prot of the two supply chains in Models
1 and 2 is shown in Figure 2 and Tables 5 and 6. As shown in Figure 2 and Table 5, with the increase of the
cost-sharing coefficient, Model 1 did not change because it did not involve the cost-sharing coefficient, while
the current sale commission rate of Model 2 decreased, and the sales effort level increased. As shown in Table
6, with the increase of the cost-sharing coefficient, the prot of Model 1 did not change because the cost-
sharing coefficient was not involved, and the prot of Model 2 increased and then decreased.

FIGURE 2
Influence of the cost-sharing coefficient

Source: Own elaboration.

TABLE 5
e current sale commission rate and sales effort level of two models under different cost ratios

Source: Own elaboration.

TABLE 6
Profits of the two models under different cost ratios

Source: Own elaboration.

e inuence of the prot-sharing coefficient on the decision and prot of the two supply chains in Models
1 and 2 is shown in Figure 3 and Tables 7 and 8. According to Figure 3 and Table 7, with the increase of
the prot-sharing coefficient, Model 1 did not change because it did not involve the cost-sharing coefficient,
while the current sale commission rate and sales effort level of Model 2 increased accordingly. As shown in
Table 8, with the increase of the cost-sharing coefficient, the prot of Model 1 did not change because the
prot-sharing coefficient was not involved, and the prot of Model 2 increased and then decreased.
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FIGURE 3
Influence of the profit-sharing coefficient

Source: Own elaboration.

TABLE 7
e current sale commission rate and sales effort level

of two models under different profit distribution

Source: Own elaboration.
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TABLE 8
Profits of the two models under different profit distributions

Source: Own elaboration.

Conclusions

is paper proposes a decision model introduced with cost sharing and prot sharing for green supply chains
based on a network platform. An equity concern scenario was established in the simulation experiment to
examine the impacts of pre-sale demand volume, cost sharing, and prot sharing on the supply chain. With
the increase in the demand volume of the pre-sale market, the current sale commission rate and sales effort
level of both supply chains decreased, and the prots increased accordingly. Under the same demand volume,
the prot of Model 2 was higher. With the increase of the cost-sharing coefficient, Model 1 did not change
because it did not involve the cost-sharing coefficient; in contrast, the current sale commission rate of Model
2 decreased, the sales effort level improved, and the prot increased and then decreased. With the increase of
the prot-sharing coefficient, Model 1 did not change because it did not involve the cost-sharing coefficient;
in contrast, the current sale commission rate of Model 2 increased, the sales effort level improved, and the
pro t increased and then decreased. Based on the results, the following suggestions are put forward:①  
Increase the promotion of products through Internet platforms to expand the pre-sale demand; ②  Add cost 
sharing and prot sharing in the supply chain to strengthen risk resistance and participant motivation.

e contribution of this paper lies in analyzing the impacts of equity concern, cost sharing, and prot
sharing in the supply chain by using a decision-making model, providing effective references for how to adjust
the distribution among supply chain participants and improve the supply chain prot.
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