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Exploring the Relationship between Buyback and Revenue
Sharing Contracts in Channel Coordination

Pyung-Hoi Koo
Division of Systems Management and Safety Engineering

Effective supply contract designs are essential for ensuring coordination among the supply chain members
involved. Two typical coordinated contracts are buyback contracts and revenue-sharing contracts. This study
investigates how the contract parameters are designed in each contract type for channel coordination and
explores the relationship between these two supply contracts. We especially examine the supply contract designs
under various market power structures among supply chain members. Furthermore, we analyze the relationship
between the profit volatilities in the two contract types. The results demonstrate that, with appropriate parameter
design, these contracts fundamentally exhibit no difference in terms of profit volatility as well as expected profit.
This study contributes to the understanding of supply chain contracting by shedding light on the nuanced
relationship between buyback and revenue-sharing contracts.
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Table 1. Notations and Descriptions

Notations Descriptions

0 Order (production) quantity

c per-unit production cost of the manufacturer

w per-unit wholesale price payed by retailer to
manufacturer

P per-unit retail price at the retailer

s per-unit salvage price for unsold products

P revenue sharing ratio (retailer’s portion)

x market demand (random variable) with pdf f{x) and
cdf F(x)

S(0) expected sales volume, given order amount Q

1(Q) expected left-over inventory, given order amount Q

0) variance of the sales volume, given order amount Q

T expected profit

s¢, m, r |index for supply chain, manufacturer, and retailer,
respectively.

ws, bb, rs |index for wholesale, buy-back and revenue-sharing
contracts, respectively.
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Table 2. Retailer’s Profit and Loss under BB and RS Contracts

Retailer’s profit/loss | Retailer’s profit/loss

in BB contract in RS contract
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Figure 1. Supply Chain Scenario for Experimental Analysis
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Table 3. Coordinated Contract Parameters (w,,, b) and Resulting Profit under buy-back Contract
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Table 4. Coordinated Contract Parameters (w,.,, ¢) and Resulting Profit under Revenue-sharing Contract

TB87H4E, w,, 12.0 13.0 14.0 15.0 16.0 17.0 18.0
FAZFHE@H A, ¢ 0.333 0.417 0.500 0.583 0.667 0.750 0.833
oz}, e 1440.0 2160.0 2880.0 3600.0 43200 5040.0 5760.0
Aol A akzl, are 5760.0 5040.0 4320.0 3600.0 2880.0 2160.0 1440.0
5%, 7200.0 7200.0 7200.0 7200.0 7200.0 7200.0 7200.0

o] EHl &, o 0.2 0.3 0.4 0.5 0.6 0.7 0.8

TEE o)dEWE, o 0.2 0.3 0.4 0.5 0.6 0.7 0.8
TEHA, wy, 52.0 48.0 44.0 40.0 36.0 32.0 28.0
HE7HA ) b 50.0 45.0 40.0 35.0 30.0 25.0 20.0

[AEEHA BN, o | 5226 783.8 1045.1 1306.4 1567.7 1829.0 2090.2
ol mEHA(AAAL, o | 20902 1829.0 1567.7 1306.4 1045.1 783.8 522.6

Ta57t4, w,, 12.0 13.0 14.0 15.0 16.0 17.0 18.0
4"\_0 ]

AN EfTE, ¢ 0.333 0.417 0.500 0.583 0.667 0.750 0.833
A, o 522.6 783.8 1045.1 1306.4 1567.7 1829.0 2090.2
A, o | 2090.2 1829.0 1567.7 1306.4 1045.1 783.8 522.6




220 7% 3

= HFEAF A= 10 < b < 60 20 < wy, < 60°] 2, 59
FAFNME 0.167 < ¢ < 1.0(F, 10 < ¢p < 60)F 10 <
w,, <20°]3L, o] A= 4] (25)9 4 27)01 4 BoE HH =

74] #“%011*1 Z stebr g0 7 o e W E S04
BRI

=

O

=3
e
=9

\=|
=
=2
>
o
oft
o
[
o
ox

el e
£
i
T
—Ll
>~
r&ﬁ r“10

_I[N IILI 0}11

e

b7 of
A 7ok g2
= Al ol A
THEY

| 3ke) A
71 $18) A
01‘371] A

o

EU

ey

©

ok

1o r_?i, o IE
oy 2

4
_10

il A, 2954 ﬁ%ﬂﬁ
Fh WAE AR
:

=
&l *J%‘Oﬂ A o] H] &

r1~'
OH
01‘1
2= o
cd
|

{:

JI‘N
of

N
oxl
L2

O

10
é
_I_4
—n
L)
19

T,

I,
1>
Ao
K=
i)
=
[.._T]_l
Ao
=)
)

HAT F A9 o] WEAe o
%04 s 7LZH A hA A ol w2} Ao
o 284 ¢ e Aoz Vv
2 & = WA s A ool ﬁl%zﬁ
AA B 71t 5 = o] ok o2} o] 2 o] 9]
AANE F Ak Fej7t TE2 o= Fol7}
AFAT &, AR 4 TN e 7
CRk 7“041} 72 di Aokl *Xﬂﬁ‘ T 3 % 7 o}
At & AT 2
A7 5l AdEld EM v&f& OJ*}O]E 91%% & El% 2
Z7hd
HEAFHE FdTRAGL LI a9 Aol7t EAT
T Atk g = = #
EA2E H &2 Aok S
E AEE AdAS T

_12
§9 feicd)
L 0_1_4
rr
= of
o

—|—‘ lol‘
L nlm 5“-:

0
O

o} e wEdo} B
5 AR AR 55 Aol FYA Be 4L 78
Wg3h 29 AR A5l G ), 850 Db} o
29 A%l F5E AH% BAY B29Y FARF
2% TNl oHE WES 2712 nefdte] & AT

2

34T F A& ALZE 7|ET H 2o FAd FFA Y
A AL 7O R & FFA ko] o AFAE o)
T5 3 tH(Zhao et al., 2018; Zhuo ef al., 2018). ¥HEA 2k
o FA ‘?M wAA ke A o T3k i &3k of ] T3 &

Job 4 r2 [o

> u
e

Bart, N., Chernonog, T., and Avinadav, T. (2019), Revenue Sharing
Contracts in a Supply Chain: A Literature Review, IFAC-Papers
OnLine, 52(13), 1578-1583.

Becker-Peth, U. W. and Thonemann, U. W. (2016), Reference Points in
Revenue Sharing Contracts: How to Design Optimal Supply Chain
Contracts, European Journal of Operational Research, 249(3),
1033-1049.

Cachon, G. P. (2003), Supply Chain Coordination with Contracts,
Handbooks Operations Research and Management Science: Supply
Chain management, Edited by Steve Graves and Ton de Kok,
North-Holland, 229-340.

Cachon, G. P. and Lariviere, M. A. (2005), Supply Chain Coordination
with Revenue-Sharing Contracts: Strengths and Limitations,
Management Science, 51(1), 30-44.

Chiu, C. H. and Choi, T. M. (2016), Supply Chain Risk Analysis with
Mean-variance Models: A Technical Review, Annals of Operations
Research, 240, 489-507.

Choi, T. M. and Guo, S. (2020), Is a ‘Free Lunch’ a Good Lunch? The
Performance of Zero Wholesale Price-based Supply-chain Contracts,
European Journal of Operational Research, 285, 237-24.

Choi, T. M., Li, D., and Yan, H. (2008a), Mean-variance Analysis of a
Single Supplier and Retailer Supply Chain under a Returns Policy,
European Journal of Operational Research, 184(1), 356-376.

Choi, T. M., Li, D., and Yan, H. (2008b), Mean—variance Analysis for
the Newsvendor Problem, JEEE Transactions on Systems Man and
Cybernetics - Part A Systems and Humans, 38(5), 1169-1180.

Giovanni, P. D. Karray, S., and Martin-Herran, G. (2019), Vendor
Management Inventory with Consignment Contracts and the Benefits
of Cooperative Advertising, European Journal of Operational
Research, 272(216), 465-480.

Kahneman, D. and Tversky, A. (1979), Prospect Theory: An analysis
of Decision Under Risk, Econometrica, 47(2), 263-291.

Koo, P. H. (2020), A New buy-back Contract Model for a Two-echelon
Supply Chain, Journal of the Korean Management Engineers
Society, 25(3), 2020, 25-37.

Li, W. and Chen, J. (2020), Manufacturer’s Vertical Integration
Strategies in a Three-tier Supply Chain, Transportation Research
Part E: Logistics and Transportation Review, 135, 101884,
https://doi.org/10.1016/j.tre.2020.101884.

Liu, X., Luo, G., and Xu, X. (2022), Optimal Purchasing Decisions
with Supplier Default in Portfolio Procurement, Mathematics, 10,
3155.

Liu, Y. (2015), Buy-back and Revenue-sharing Contracts in Global
Supply Chain, Journal of Industrial Engineering and Management,
8(4), 1218-1235.

Lu, F., Zhang, X., and Tang, W. (2019), Wholesale Price Contract
Versus Consignment Contract in a Supply Chain Considering
Dynamic Advertising, International Transactions in Operational
Research, 26, 1977-2003.

Luo, G., Liu, X, and Chan, F. T. S. (2023), Optimal Ordering
Decisions in Portfolio Procurement Considering Spot Price
Fluctuation, Sustainability, 15, 11169.

Momeni, M., Jain, V., Govindan, K., Mostofi, A., and Fazel, S. (2022),
A Novel buy-back Contract Coordination Mechanism for a
Manufacturer-retailer Circular Supply Chain Regenerating Expired
Products, Journal of Cleaner Production, 375, 133319.



of

o 2283 A s

o[t

Niederhoff, J. A. and Kouvelis, P. (2019), Effective and Necessary:
Individual Supplier Behavior in Revenue Sharing and Wholesale
Contracts, European Journal of Operational Research, 271(3),
1060-1071.

Niu, B., Chen, L., Zhuo, X., and Yue, X., (2018), Does buy-back
Induce More Fashion Sub-sourcing? Contract Property and
Performance Analysis, Transportation Research Part E: Logistics
and Transportation Review, 113, 22-37.

Pan, K., Lai, K. K., Leung, S. C. H., and Xiao, D. (2010), Revenue-sharing
Versus Wholesale Price Mechanisms under Different Channel Power
Structures, European Journal of Operational Research, 203(2),
532-538.

Pasternack, B. A. (1985), Optimal Pricing and Return Policies for
Perishable Commodities, Marketing Science, 4(2), 166-176.

Shen, B., Choi, T., and Minner, S. (2019), A Review on Supply Chain
Contracting with Information Considerations: Information Updating
and Information Asymmetry, International Journal of Production
Research, 57(15-16), 4898-4936, https://doi.org/10.1080/00207543.
2018.1467062.

Stuckey, J. and White, D. R. (1993), When and when not to Vertically
Integrate, MIT Sloan Management Review, 34(3).

Su, X. (2009), Consumer Returns Policies and Supply Chain Performance,
Manufacturing & Service Operations Management, 11(4), 595-612.

Taylor, T. A. (2002), Supply Chain Coordination under Channel
Rebates with Sales Effort Effects, Management Science, 48(8),
992-1007.

A

FA o

2~
%)

e
o

FrA < v A 21

Tsay, A. A. (2002) Risk Sensitivity in Distribution Channel Partnerships:
Implications for Manufacturer Return Policies, Journal of Retailing,
78(2), 147-160.

Zhang, Y., Donohue, K., and Cui, T. H. (2016), Contract Preferences
and Performance for the Loss-averse Supplier: Buyback vs.
Revenue Sharing, Management Science, 62(6), 1734-1754.

Zhang, S., Tong, X., and Jin, X. (2023), Contract Design and
Comparison under the Opportunity Cost of Working Capital:
Buyback vs. Revenue Sharing, European Journal of Operational
Research, 309(2), 845-856.

Zhao, Y., Choi, T. M., Cheng, T. C. E., and Wang, S. (2018), Supply Option
Contracts with Spot Market and Demand Information Updating,
European Journal of Operational Research, 266(3), 1062-1071.

Zhuo, W., Shao, L., and Yang, H. (2018), Mean-variance Analysis of
Option Contracts in a Two-echelon Supply Chain, European
Journal of Operational Research, 271(2), 535-547.

5830l A AL ]% Purdue T
2 HE590} 19993 e R et
SR A)Y Fo|th AT Poke FF
2]



	공급망 글로벌최적화를 위한 반품계약 및 수익공유계약 비교분석
	1. 서론
	2. 선행 문헌 조사
	3. 공급계약 기본모델
	4. 반품계약과 수익공유계약의 관계 분석
	5. 수치 실험을 통한 예시
	6. 결론
	참고문헌


