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Abstract

In supply chain management, a reverse subsidy is a payment made by a retailer to a manufacturer
in order to obtain more favorable product terms or other benefits. In fact, this reverse subsidy can
be regarded as a form of cooperation because it benefits both parties through the distribution of
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benefits. In this paper, we construct a two-level supply chain incentive model containing a single
manufacturer and a single retailer, aiming to optimize their cooperative relationship by consider-
ing the retailer’s reverse subsidy to the manufacturer. In this model, the manufacturer and the re-
tailer achieve their respective profit maximization decision objectives through Nash equilibrium,
in which the manufacturer decides whether to develop green technologies or not and the retailer
decides whether to provide subsidies or not to find the optimal strategy combination. Through the
Stackelberg game analysis of the supply chain, this paper determines the optimal input cost of the
manufacturer and the subsidy range of the retailer, and provides the optimal strategy suggestions
for both parties to maximize their interests. Finally, the effects of retailer subsidy coefficients on
wholesale price, retail price, R&D level, and profits of manufacturers and retailers are analyzed
through numerical simulation.
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Figure 1. Supply chain structure

B 1. R seE

AR BT T A BT, 421 LR i

(1) b M ORISR R e AT A, HOARR B 1 o R BRI AT Dk (L
2 RS BAR ATFEIIG, FEERAT . % R AR 5 (R AT X R, RE
P B0 4% U7 B 1 05 0 5 i

(2) 1B B 0 R RT3 25 6 B A R A B N BT — VM 5 46 e B A B o A
%:&%%L%%ﬁ[mL%%ﬁﬁﬂﬁﬁ&k%@ﬁﬁ%%%%ﬁ%%ﬂﬁﬁ%&$&Axﬁ%%m%
TP 4RI AT, k(0 <k <1) BT B BB b S . [, TERN
%%%ﬁm¥ﬁ5m¢[nh

() 9T WAL, (R r A 0, FERIH SLs 3. AN 1T i B A T
R, B w<p .

DOI: 10.12677/m0s.2025.142132 74 e RSE TR


https://doi.org/10.12677/mos.2025.142132

ZEH, R

(4) AR, BRSBTS QIR B A TR 7 # R FEM A AL S e
FEEEISEm, HS5HNE R AR O ARNEE STERH NS IHEREEAMERECCR, W
D' =a—-bp+as™ +p9 [18].

A, BFR NN ZoRFE AL EAMG, HIER A EIRGEER . L ST R, FERFE
AU 7, )3 P B RN AR ARE R SR R o B AR R B iR il AR SO RS HO B SR 1.

Table 1. Parameter settings and meaning
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Table 2. Manufacturer and retailer game matrix
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Figure 2. Impact of retailer subsidy percentage on supply chain members’ profitability
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Figure 3. Effect of retailers’ marketing effort coefficient on the level of technological development and the level of marketing
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Figure 4. Impact of retailers’ marketing effort coefficients on manufacturers’ and retailers’ profits
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