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Abstract

To address the dual dilemma of risk aversion and capital constraints faced by small and medium-
sized retailers in green supply chains, this paper constructs a two-echelon green supply chain model
consisting of a risk-neutral producer and a risk-averse retailer. It introduces an ordering-flexible
“wholesale price + option” hybrid contract, and employs the Conditional Value-at-Risk (CVaR) cri-
terion to characterize the retailer’s risk-averse behavior, providing an in-depth analysis of how cap-
ital scale and risk preference affect optimal decisions and expected profits. The research results
indicate that: 1) In the non-financing scenario, there exists a specific initial capital threshold for the
retailer; only when the initial capital exceeds this threshold will the retailer initiate option ordering
to share risks; 2) While external financing significantly enhances the ordering capacity of capital-
constrained retailers and achieves Pareto improvements for supply chain members, its incremental
benefits diminish as the initial capital increases. Furthermore, in the high risk-aversion interval,
the expected profit in the financing scenario may fall below that of the non-financing scenario due
to the accumulation of interest costs. This study provides a theoretical basis for the financing and
operational decision-making of green supply chain members under complex constraints.
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Figure 1. Schematic diagram of ordering and financing decision process
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Figure 2. Effect of retailer’s initial capital on order quantity
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Figure 3. Effect of retailer’s initial capital on the expected profits of supply chain members

E 3. FERBARSIHRHEMR R FEERE

RGP HERAFH DT ER AR AFER LT EARERMEER T, AAREMSMHE

BRSO TR, B, FERNARE B AR eRSHERAA S .

R e =B,

S A AR AT W DRIFEE At S € ST W RUASE s TP B8 < 7 (V0 o, O ARG SN A S5 SR T
Hoo MR & RARNZENAL, FEMEWAEA R T SACE N AR i A e, sScoliEa i)
R RV, 2 2 R P SIS i RS P, 27 e N JEE o 8 v UL A7 B8 5 XA e 22 2 R AR A

ER=gilknR

DOI: 10.12677/mse.2026.153054 549


https://doi.org/10.12677/mse.2026.153054

=R e

4.2. FERREAERH AR

e AN S, K 4 JRoR TAERBUNRRE SIS T, 28 i S A eE 2 K R & 3L R s (it
RTINS . TR EE R TR RN GRS T, B 245 i XSS KL R 5 (38 o (o Ok
B, RER I EA ST IR o R RFFSe i b F RIS, RERKERAR MK IR o EE
T RS UG A2 FEE P M AN T s> 228 T R e DI T W ™ o 2 e XU R A 2 A 8 I i 464 o RV
WS LIRS I n R8I0, G T R AL A R ARSI, 2 SR AT IR o s S LR,
TR SRS R AR DL R LERF I 0 A0, B A AR A “ Rk %y, i sgini
BOT R o SRILIBNZS AR 7348 o XM SN AT ST M ) ER AR O BR OR ST ITT U8 5, I XU e
i RGeS SR IBUR B R S o TR, 76 e XS RIE DX 1R, 25 e SE ) T S —E K I
B DA IR IR RAE AT SEEIL R 5 WSl AR P16

100.0
_ _*,*_ak
90.0*—*-—*——*—*——*——*-*——*——*—*——*——*'*'* * 1
-%-d
80.0 | AL
Q. o
-O0-q
700} g 21
6.
o 60.0 - &0‘9\9
= 0 ‘G‘e"(}—e_
Iz ©-G-0-0-6-0-9
£ 500}
IE
_A-D
400} A__A_A_A,_A A
L AT
B
300 f PN
X
o
20.0‘/4&’
V.S
10.0 . . : . . : . .
01 02 03 04 05 06 07 08 09 10
T TR IR A 3 2R K

Figure 4. Effect of retailer’s risk aversion coefficient on order quantity
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Figure 5. Effect of retailer’s risk aversion coefficient on the expected profit of the retailer
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