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Buy-back and wholesale price contracts represent critical coordination mechanisms in
supply chains, playing a significant role in enhancing supply chain effectiveness. This
research, through a comparative analysis of theoretical frameworks and practical
evidence, demonstrates that buy-back contracts generally outperform wholesale price
contracts, particularly in reverse supply chains and for perishable products. This
superiority originates from the higher flexibility of buy-back contracts in allocating
risks among supply chain partners. In high-uncertainty environments, buy-back
contracts exhibit stronger effectiveness through risk-sharing mechanisms, whereas in
supply chains with stable demand, wholesale price contracts may be more suitable due
to their simplicity in implementation. On the other hand, adopting a hybrid mechanism
that combines both contract types can lead to improved coordination and greater
overall effectiveness of the supply chain. Future studies may focus on behavioral
factors, the influence of emerging technologies, and the adaptation of these
mechanisms within more complex supply chain structures.

Keywords: Supply Chain Coordination, Buy-back Contract, Wholesale Price,
Contractual Mechanisms.

Introduction

I n increasingly volatile and competitive markets, supply
chain performance is shaped not only by operational

chains operate under persistent uncertainty arising from
demand shocks, price fluctuations, sustainability pressures,
platform-based competition, financing frictions, and
information ~ asymmetry. Under such  conditions,

capabilities but also by the contractual architecture that
governs relationships among manufacturers, suppliers,
retailers, and recovery partners. Contemporary supply

decentralized decision-making often produces suboptimal
outcomes because each member optimizes local objectives
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rather than total chain performance. As a result, supply chain
coordination has become a central concern in operations and
logistics research, with contractual mechanisms serving as
one of the most important tools for aligning incentives,
sharing risks, and improving system-wide profitability and
responsiveness (Dubey, 2024; Geng, 2025; Jiang et al.,
2025; Rius-Sorolla et al., 2020; Vivaldini & Carli, 2025).

Supply chain contracts are designed to regulate
transaction terms and influence ordering, pricing, inventory,
recovery, promotion, quality, and information-sharing
decisions across channel members. Their importance has
increased as supply chains have become more
interconnected and more exposed to behavioral,
environmental, and financial disturbances. Recent studies
show that the performance of a contract cannot be
understood solely through static cost-revenue logic; rather,
it depends on the interaction between contract design,
market conditions, competitive structure, and the
informational and behavioral characteristics of decision-
makers (Hojjatimanesh & Mahmoodi, 2025; Jammernegg et
al., 2025; Ketokivi & Mahoney, 2020; VVosooghidizaji et al.,
2020; Xu et al., 2025). This makes the study of contract
effectiveness especially relevant for both theory and
practice, particularly when managers must choose among
mechanisms that differ in simplicity, flexibility, and
coordination potential.

Among the broad family of supply chain contracts,
wholesale price and buy-back contracts remain two of the
most widely discussed and practically relevant mechanisms.
The wholesale price contract is structurally simple: the
upstream firm sets a wholesale price and the downstream
party decides how much to order, while bearing most of the
market risk associated with unsold inventory. By contrast,
the buy-back contract introduces a return provision under
which unsold products can be repurchased by the upstream
firm at a pre-specified amount, thereby redistributing
demand risk and altering ordering incentives. Although both
mechanisms are longstanding, they continue to attract
scholarly attention because they represent two distinct
philosophies of channel governance: one centered on
transactional simplicity and decentralized responsibility, and
the other centered on risk sharing and stronger coordination
incentives (Canbulut & Kose, 2025; Chen et al., 2022;
Doganoglu & Inceoglu, 2020; Shekasteband et al., 2024;
Wang & Yin, 2025; Zhang & Wu, 2025).

The continued relevance of wholesale price contracts is
understandable. Their implementation is straightforward,
administratively efficient, and compatible with a wide range
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of market structures. In environments where demand is
relatively stable and contractual transparency is valued,
wholesale pricing may offer a practical mechanism for
organizing transactions without excessive monitoring or
reverse-logistics obligations. Recent work has extended the
wholesale-price framework into new domains such as
demand uncertainty, quality improvement, carbon-
constrained supply chains, flexible supply, e-commerce, and
behavioral pricing, confirming that this simple contract still
has analytical and practical importance (Hosseini-Motlagh
et al., 2019; Hu et al., 2024; Jammernegg et al., 2025; Jiang
et al., 2025; Ren & Hu, 2024; Zhou et al., 2022; Zhu et al.,
2023). At the same time, these studies repeatedly show that
the wholesale price contract often struggles with double
marginalization, weak risk sharing, and limited ability to
coordinate decentralized decisions when uncertainty,
competition, or asymmetric information intensify.

This limitation becomes more salient in modern supply
chains characterized by volatile consumer demand, short
product life cycles, returns, sustainability requirements, and
capital constraints. Under such conditions, simple risk
transfer to the retailer may discourage adequate ordering,
reduce channel profitability, and amplify inefficiencies.
Research on uncertainty, competition, and financing has
demonstrated that wholesale price contracts can perform
poorly when prices are demand-dependent, working capital
is costly, or production disruptions and supply unreliability
are present (Basith & Sajith, 2023; Ghaffari-Hadigheh &
Mongeri, 2024; Xie et al., 2023; Zhang & Wu, 2025; Zhang
et al., 2022). Even when adaptations such as penalties,
service coordination, promotion compensation, or vendor-
managed inventory are introduced, the wholesale contract
often requires additional design elements to approach
system-optimal performance (Hu et al., 2018; Nouri et al.,
2018; Wang et al., 2022).

Buy-back contracts, in contrast, have attracted renewed
attention because they directly address the incentive
distortions that arise when downstream firms are reluctant to
order under uncertainty. By allowing some degree of return
or repurchase, buy-back contracts reallocate demand risk,
encourage higher order quantities, and often improve total
chain outcomes, especially in markets for perishable,
seasonal, fashion, and recoverable products. Recent studies
confirm  their  importance  in  uncertain-demand
environments, differentiated salvage-value settings, three-
stage supply chains, and coordination problems involving
returns, remanufacturing, and closed-loop operations
(Canbulut & Kose, 2025; Hariga et al., 2025; Momeni et al.,
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2022; Salami et al., 2022; Wang & Yin, 2025; Zhang et al.,
2024). The buy-back mechanism therefore remains highly
relevant in sectors where overstock and understock risks
coexist and where recovery or reuse has become
economically and environmentally significant.

The advantages of buy-back contracts, however, do not
imply universal superiority. Their implementation can be
operationally demanding because they require reverse flow
management, return inspection, settlement procedures, and
sometimes refurbishment or regeneration capabilities. In
addition, the effectiveness of buy-back arrangements
depends on product type, return quality, information
availability, and the behavioral responses of channel
members. When return handling is expensive or quality
uncertainty is severe, the gains from risk sharing may be
offset by higher coordination and logistics costs (Hariga et
al., 2025; Panjehfouladgaran & Lim, 2020; Yan, 2025). As
reverse and circular supply chains expand, these operational
trade-offs have become more important, making it
insufficient to assume that buy-back contracts are always
preferable merely because they offer stronger risk
redistribution.

Another major reason for revisiting the comparison
between wholesale price and buy-back contracts is the
growing recognition that contract performance is shaped by
information conditions. Information asymmetry affects
pricing, ordering, trust, and perceived fairness, and it can
undermine even theoretically efficient mechanisms if parties
conceal private information or fail to coordinate forecasts.
Recent research has examined asymmetric information in
wholesale-price settings, advanced buy-back contracts,
bilateral information environments, and the role of trust and
information sharing, showing that contract outcomes depend
not only on formal terms but also on the quality of
informational exchange and relational governance (Alwan et
al., 2023; Chlebicka, 2024; Hojjatimanesh & Mahmoodi,
2025; Vosooghidizaji et al., 2020; Wang et al., 2022). These
developments suggest that any meaningful comparison of
contract mechanisms must account for more than basic price
and quantity logic.

Behavioral considerations further complicate the picture.
Traditional coordination models often assume fully rational
agents, but recent studies increasingly show that loss
aversion, fairness concerns, bounded rationality, round-
number bias, focus preferences, and other behavioral
tendencies materially influence contract outcomes. Research
on behavioral decision-makers under wholesale contracts,
behavior-based pricing, fairness in closed-loop systems, and
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behavioral retailers under buy-back policies demonstrates
that real-world contract performance may depart
substantially from normative analytical predictions
(Jammernegg et al., 2025; Sarkar & Bhala, 2021; Schiffels
& Voigt, 2021; Sharifi et al., 2023; Vipin & Amit, 2021; Xu
et al., 2025; Zhang et al., 2024). This body of work has
shifted the contract literature away from purely structural
comparisons and toward a more realistic understanding of
how contractual mechanisms operate in practice.

Sustainability and circularity also now occupy a central
place in supply chain contract research. Green quality,
carbon limits, government subsidies, recycling behavior,
product regeneration, and closed-loop recovery structures
have all become important determinants of contract choice
and coordination design. In such settings, the relevant
performance criteria are no longer limited to profit
maximization alone; they also include environmental
efficiency, resource recovery, resilience, and long-term
system viability. Recent contributions show that wholesale
and buy-back contracts behave differently when evaluated
through sustainability lenses, especially in low-carbon,
circular, and recovery-intensive systems (Hariga et al., 2025;
Jiang et al., 2025; Momeni et al., 2022; Nakhaeinejad et al.,
2025; Ren & Hu, 2024; Salami et al., 2022; Xin et al., 2020).
As a result, comparative assessment of these contracts must
now incorporate broader performance dimensions than the
classical newsvendor framework alone.

A related stream of research has emphasized the
importance of context-specific hybridization and contractual
combination. Rather than relying on a single mechanism,
scholars increasingly explore how contracts can be
complemented by flexibility clauses, pricing updates,
revenue sharing, options, quantity commitments, penalties,
or financing arrangements. This trend reflects recognition
that no single contract dominates under all conditions.
Mixed or combined structures may outperform pure forms
when uncertainty, competition, returns, and channel
asymmetries interact. Evidence from recent and earlier
studies suggests that combined mechanisms can better
balance incentive alignment, risk sharing, and administrative
feasibility than isolated contractual tools (Chaharsooghi &
Heydari, 2011; Hu et al., 2024; Liu, 2015; Shi et al., 2020;
Yin & Xu, 2011; Zhang et al., 2023). Yet despite this insight,
the direct comparative baseline between wholesale and buy-
back contracts remains essential, because hybrid design
begins with understanding the strengths and weaknesses of
the constituent mechanisms themselves.
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The literature therefore points to two parallel realities.
First, both wholesale price and buy-back contracts remain
foundational mechanisms in supply chain coordination
theory and practice. Second, the conditions under which one
outperforms the other have become more complex due to
behavioral  heterogeneity,  sustainability ~ concerns,
information asymmetry, market competition, and reverse
logistics. While many studies investigate one contract in
isolation or compare it with other mechanisms such as
revenue sharing, options, or flexibility contracts, relatively
few studies provide a focused and comprehensive
comparison of wholesale price and buy-back contracts
across different supply chain conditions. This gap is
especially visible when the comparison is expected to
integrate recent developments in closed-loop systems,
behavioral operations, sustainability, quality improvement,
customer returns, and financing constraints (Ji & Liu, 2022;
Liu et al., 2025; Song et al., 2023; Vivaldini & Carli, 2025;
Wang et al., 2020; Yan, 2025; Yu et al., 2023).

The need for such a comparison is not merely academic.
Managers must choose contractual mechanisms under
conditions that rarely resemble the clean assumptions of
canonical analytical models. They face practical questions
regarding when simplicity should be prioritized over
coordination depth, when risk sharing justifies higher return-
management costs, and how contracts should be adapted in
the presence of uncertain demand, reverse flows, and
strategic behavior. A comparative evaluation of wholesale
and buy-back contracts can therefore contribute both to
theoretical clarification and to managerial decision support
by identifying the settings in which each mechanism is most
appropriate and by illuminating their relative strengths,
weaknesses, and coordination implications (Ghaffari-
Hadigheh & Mongeri, 2024; Ketokivi & Mahoney, 2020; Li
et al., 2021; Shekasteband et al., 2024; Wang et al., 2021).

In view of these developments, the present study
addresses an important gap by synthesizing the literature on
wholesale price and buy-back contracts and comparing their
efficiency and effectiveness under varying supply chain
conditions, with particular attention to uncertainty, reverse
supply  chains,  perishable  products, behavioral
considerations, and coordination performance. The aim of
this study is to comprehensively compare the efficiency and
effectiveness of wholesale price and buy-back contracts
under different supply chain conditions and to identify the
circumstances under which each mechanism provides
superior profitability, risk allocation, and coordination
among supply chain members.
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2. Methods and Materials

The present study adopts a qualitative—comparative
research design grounded in systematic literature review and
bibliometric analysis to evaluate the effectiveness of
wholesale price and buy-back contracts in supply chain
coordination. The research is non-experimental and
analytical in nature, relying on secondary data extracted
from previously published scholarly works. The core
analytical approach involves comparative evaluation of
contractual mechanisms using both theoretical modeling
insights and documented empirical evidence.

The sample of the study consists of 63 peer-reviewed
research articles selected from valid scientific databases,
including Web of Science, Scopus, ScienceDirect, and
SpringerLink. The temporal scope of the sample spans from
1992 to 2025, ensuring comprehensive coverage of the
evolution of supply chain contract literature. The inclusion
criterion was strictly defined as the presence of the keywords
“wholesale price contract” and “buy-back contract” within
the title, abstract, or keywords of the articles. Notably, no
restrictions were imposed based on publication year, citation
count, or journal impact factor, allowing for maximal
inclusivity and diversity in the sample. This strategy ensures
that both foundational and recent contributions are
represented, enabling a holistic comparative analysis of
contractual mechanisms.

The selected studies encompass a variety of
methodological approaches, including analytical modeling,
game-theoretic analysis, empirical studies, and literature
reviews. This heterogeneity enhances the robustness of the
comparative framework by integrating multiple perspectives
on contract performance, risk allocation, and coordination
efficiency within supply chains.

Data collection in this study is based on structured
document analysis and systematic extraction of information
from the selected body of literature. The primary tool for
data collection is a bibliometric and content analysis
framework designed to capture both descriptive and
analytical attributes of the studies. Specifically, relevant
information  was  extracted regarding publication
characteristics (such as year, journal, country, and
institutional  affiliation), methodological approaches,
research themes, and key findings related to contract
performance.

In addition to bibliometric indicators, a conceptual
extraction matrix was employed to classify studies according
to critical dimensions of supply chain performance,
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including risk distribution, coordination efficiency, demand
uncertainty, and operational complexity. This matrix
enabled the systematic comparison of wholesale price and
buy-back contracts across multiple criteria. Furthermore,
thematic categorization was applied to identify dominant
research areas such as supply chain coordination, pricing
strategies, behavioral factors, reverse logistics, and
sustainability considerations.

The data collection process also involved qualitative
synthesis of theoretical models and empirical findings
reported in the literature. This allowed for the integration of
diverse forms of evidence into a unified analytical
framework, facilitating deeper insights into the functional
differences and performance implications of the two contract
types.

The data analysis process combines bibliometric analysis,
thematic analysis, and comparative evaluation techniques to
address the research objectives. Initially, bibliometric
analysis was conducted to examine publication trends,
research distribution, and thematic evolution within the
selected studies. Key indicators such as frequency of
publications, research topics, geographical distribution, and
institutional contributions were analyzed to provide a macro-
level understanding of the research landscape.

Subsequently, a qualitative content analysis was
performed to extract and synthesize findings related to the
performance of wholesale price and buy-back contracts. This
involved coding and categorizing study outcomes based on
predefined analytical dimensions, including coordination
effectiveness, profit optimization, risk-sharing mechanisms,
and responsiveness to demand uncertainty. Through this
process, patterns and consistencies across studies were
identified, enabling a structured comparison of the two
contractual mechanisms.

In the final stage, a comparative analytical framework
was applied to evaluate the relative efficiency and

Table 1

Selected papers for bibliometric analysis

Journal of Resource Management and Decision Engineering 5:6 (2026) 1-26

effectiveness of the contracts under different supply chain
conditions. This comparison was supported by conceptual
scoring and synthesis of evidence derived from the literature.
The analysis integrates both theoretical insights and
empirical observations to determine the conditions under
which each contract type performs optimally, as well as to
explore the potential benefits of hybrid contractual
approaches.

3. Findings and Results

In this section, a comprehensive bibliometric analysis is
conducted on 63 research papers that examine the
effectiveness of supply chains under two contractual
mechanisms: the wholesale price contract and the buy-back
contract. The selected papers were retrieved from reputable
scientific databases, including Web of Science, Scopus,
ScienceDirect, and SpringerLink, covering the period from
1992 to 2025.

The main selection criterion was the presence of the terms
“wholesale price contract” and “buy-back contract” in the
title, abstract, or keywords. In this process, factors such as
publication year, citation count, or journal impact were not
considered, and the focus was on collecting as many relevant
studies as possible related to these two contract types.
Subsequently, the bibliometric analysis examined indicators
such as publication trends, research topics, publication
types, and the geographical and institutional distribution of
authors to provide a clear overview of the research landscape
on wholesale price and buy-back contracts in supply chain
management.

Table 1 presents the list of selected papers, where the
“University” column indicates the institutional affiliation of
the first author.

ID Authors Year Title Journal/confer ~ University Country Methods Citations
ence title (Nov. 20,
2025)
1 Tsay AA, 1999 Modeling supply chain Quantitative Santa Clara USA Literature ARR S
Nahmias S, contracts: A review Models for University review
Agrawal N Supply Chain
Management
2 Cachon GP 2003 Supply chain coordination Handbooks in Pennsylvania ~ USA Literature toy¢
with contracts Operations University review,
Research and Analytical
Management modeling
Science
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3 Li X, Wang Q 2007 Coordination mechanisms of ~ European Nanyang Singapore  Analytical 69V
supply chain systems Journal of Technologica modeling
Operational | University
Research
4 Dong L, Zhu K 2007 Two-wholesale-price Manufacturing ~ Washington USA/ Comparative 15)
contracts: Push, pull, and & Service University China contract analysis
advance-purchase discount Operations
contracts Management
5 Song Y, Ray S, 2008 Structural properties of buy- Manufacturing  Memorial USA Analytical 181
LiS back contracts for price- & Service University of modeling
setting newsvendors Operations Newfoundlan
Management d
6 Wang Y, Zipkin 2009 Agents' incentives under International Hong Kong China / Principal-agent 6¢
P buy-back contracts inatwo-  Journal of Polytechnic USA modeling
stage supply chain Production University
Economics
7 Govindan K, 2013 Overview of coordination Journal of Clark Denmark/  Literature VY
Popiuc MN, contracts within forward and ~ Cleaner University UAE review
Diabat A reverse supply chains Production
8 Wu D 2013 Coordination of competing International Chinese China Competition 15A
supply chains with news- Journal of Academy of analysis,
vendor and buy-back Production Sciences Newsvendor
contract Economics University model
9 Wang X, Wang 2013 Wholesale-price contract of Applied Southwest China Information 3Y
X, SuY supply chain with Mathematical University gathering,
information gathering Modelling Mathematical
modeling
10 Giri BC, 2014 Coordinating a supply chain International Jadavpur India Disruption 10¢
Bardhan S with backup supplier through  Journal of University analysis,
buy-back contract under Systems Uncertainty
supply disruption and Science: modeling
uncertain demand Operations &
Logistics
11 Zhang B, Lu S, 2014 Supply chain coordination Fuzzy setsand ~ Wuhan China Fuzzy modeling, o1
Zhang D, Wen based on a buy-back contract ~ systems Textile Uncertainty
K under fuzzy random variable University analysis
demand
12 LiuY 2015 Buy-back and revenue- Journal of Electronic China Global supply q
sharing contracts in global Industrial Science and chain analysis
supply chain Engineering Technology
and University
Management
13 Wang F, Zhuo 2016 Sustainability analysis and Sustainability Sun Yat-sen China Mathematical Y4
X, Niu B buy-back coordination in a University modeling
fashion supply chain with
price competition and
demand uncertainty
Sustainability
14 Zhao Y, Choi 2017 Mean-risk analysis of Annals of International China Mean-risk 31
TM, Cheng TC, wholesale price contracts Operations Business and analysis,
Wang S with stochastic price- Research Economics Stochastic
dependent demand University modeling
15 Guo S, Shen B, 2017 A review on supply chain Journal of Hong Kong China/Sou  Literature AR
Choi TM, Jung contracts in reverse logistics:  Cleaner Polytechnic th Korea review, Reverse
S Supply chain structures and Production University logistics
channel leaderships
16 Ghandi A, 2017 On the rate of return and risk ~ Energy Policy Massachusett ~ USA Risk analysis, 3y
Lawell CY factors to international oil s Institute of Oil industry
companies in Iran's buy-back Technology
service contracts
17 Luo C, Tian X, 2018 Coordinating supply chain Asia-Pacific University of ~ China Mathematical 12
Mao X, Cai Q with buy-back contracts in Journal of Chinese modeling, Risk
the presence of risk aversion ~ Operational Academy of analysis
Research Sciences
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18 Hwang W, 2018 Wholesale price contracts for ~ Productionand  Liberation, France/ Game theory, oo
Bakshi N, reliable supply Operations France, USA/UK Analytical
DeMiguel V Management Regent's modeling
Park,
London,,
Utah
University
19 Duc TT, Loi 2018 Buy-back contract in a risk- International Brunei Brunei Risk analysis, 11
NT, averse supply chain with a Journal of Darussalam Darussala ~ Mathematical
Buddhakulsomsi return policy and price Logistics University m/ modeling
rid dependent demand Systems and Vietnam /
Management Thailand
20 Liu X, Wang X, 2018 Research on supply chain PLOS ONE Beijing China Fairness 6
Dai L, PanY performance based on Jiaotong concerns,
retailers' fairness concerns: University Behavioral
Wholesale prices versus cost analysis
sharing of efforts
21 Hu B, Qu J, 2018 Supply chain coordination International Electronic China/ Options 5Y
Meng C under option contracts with Journal of Science and USA contracts, Joint
joint pricing under price- Production Technology pricing
dependent demand Economics University
22 Fang X 2018 Analysis of double Asia-Pacific Chongging China Double 13
marginalization effect onthe  Journal of Technology marginalization,
wholesale price contract Operational and Business Analytical
coordination Research University modeling
23 Niu B, Chen L, 2018 Does buy-back induce more Transportation ~ South China China/ Contract V4
Zhuo X, Yue X fashion sub-sourcing? Research Part University of ~ USA property
Contract property and E: Logistics Technology analysis,
performance analysis and Fashion industry
Transportation
Review
24 Hu B, Meng C, 2018 Supply chain coordination International University of ~ China/lUS ~ VMI, Fairness &Y
Xu D, Son YJ under vendor managed Journal of Electronic A analysis
inventory-consignment Production Science and
stocking contracts with Economics Technology
wholesale price constraint of China
and fairness
25 Nouri M, 2018 Coordinating manufacturer's International University of  Iran/USA Innovation, gV
Hosseini- innovation and retailer's Journal of Science and Promotion
Motlagh SM, promotion and replenishment  Production Technology coordination
Nematollahi M, using a compensation-based Economics
Sarker BR wholesale price contract
26 Zhao H, Song S, 2019 Supply chain coordination Asia-Pacific Tsinghua China/US  Risk analysis, 19
Zhang Y, Gupta with a risk-averse retailer Journal of University A/Australi  Comparative
JN, Devlin AG, and a combined buy-back Operational a contract analysis
Chiong R and revenue sharing contract ~ Research
27 Krapp M, Kraus 2019 Coordination contracts for Journal of Augsburg Germany Literature 10
JB reverse supply chains: a Business University review
state-of-the-art review Economics
28 Hosseini- 2019 Two-level supply chain International Science Iran Quality 10
Motlagh SM, quality improvement through  Journal of andTechnolo management,
Nouri-Harzvili a wholesale price Industrial gy University Multi-level
M, coordination contract on Engineering & coordination
Zirakpourdehkor pricing, quality and services Production
diR Research
29 Doganoglu T, 2020 Buy-back contracts to solve European WirzburgUni  Germany Game theory, Al
Inceoglu F upstream opportunism Journal of versity Analytical
Operational modeling
Research
30 Wang C, ChenJ, 2020 Supply chain coordination Journal of the Dalhousie China Options N4
Wang L, Luo J with put option contractsand ~ Operational University contracts,
customer returns Research Customer
Society returns
31 Xin C, Chen X, 2020 Green product supply chain IEEE Access Northeastern ~ China Green supply 2A
Chen H, Chen S, coordination under demand University chain,
Zhang M uncertainty Uncertainty

modeling
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32 ShiJ, Du Q, Lin 2020 Coordinating the supply Computers & Chang'an China Supply chain A%
F,LiY,Bail, chain finance system with Industrial University finance, Capital
Fung RY, Lai buy-back contract: A capital-  Engineering constraints
KK constrained newsvendor
problem
33 Wang S, 2021 The informational role of Management Texas USA Game theory, 3A
Gurnani H, buy-back contracts Science University Information
Subramanian U asymmetry
analysis
34 Wang J, Fan X, 2021 Behaviour-based pricing and ~ Journal of the Shanghai China Behavioral Yo
Zhang T wholesaling contracting Operational University pricing,
under supply chain Research Competition
competition Society analysis
35 Vipin B, Amit 2021 Wholesale price versus buy- Computers & Indian India Behavioral )y
RK back: A comparison of Industrial Institute of analysis,
contracts in a supply chain Engineering Technology Comparative
with a behavioral retailer Kanpur contract analysis
36 Sarkar S, Bhala 2021 Coordinating a closed loop European Jamshedpur India Closed-loop A4
S supply chain with fairness Journal of University supply chain,
concern by a constant Operational Fairness
wholesale price contract Production concerns
Research
37 LiJ, Luo X, 2021 Supply chain coordination Omega Electronic China Comparative VY.
Wang Q, Zhou through capacity reservation Science and contract analysis
w contract and quantity Technology
flexibility contract University
38 Chen T, Liu C, 2022 Coordination of perishable Sustainability Yancheng China Mathematical o
Xu X product supply chains with a Polytechnic modeling,
joint contract under yield and College Numerical
demand uncertainty analysis
39 Momeni MA, 2022 A novel buy-back contract Journal of Persian Gulf Iran/ New  Mathematical YA
Jain V, coordination mechanism for Cleaner University Zealand/ modeling,
Govindan K, a manufacturer-retailer Production Circular
Mostofi A, Fazel circular supply chain economy
SJ regenerating expired
products
40 Salami MS, 2022 Does a buy-back contract Sustainability Tehran Iran/ Disruption 16
Eslamipirharati coordinate a reverse supply University Australia analysis,
M, Bakhshi A, chain facing remanufacturing Reverse logistics
Aghsami A, capacity disruption and
Jolai F, Yazdani returned product quality
M uncertainty?
41 Zhou Y, Liu J, 2022 How to Implement the Journal of South China China Competition ¢
Wu X Wholesale Price Contract: Systems University analysis
Considering Competition Science and
between Supply Chains Systems
Engineering
42 Wang D, Wang 2022 Vendor-managed inventory Enterprise Science and China VMI, 27
Z, Zhang B, Zhu supply chain coordination Information Technology Information
L based on commitment- Systems Beijing asymmetry
penalty contracts with University
bilateral asymmetric
information
43 Sharma A, 2022 Coordinating socially Journal of Kharagpur India Social A
Singh S responsible supply chain Cleaner University responsibility,
with fairness via simple Production Fairness analysis
wholesale price contract
44 Alwan LC, 2023 An advanced buy-back Annals of Wisconsin- USA/Chin  Game theory, Y
Yang C, Fang W contract and information Operations Milwaukee a Information
asymmetry Research University asymmetry
analysis
45 Sharifi R, 2023 Investigation of the ordering Journal of Ferdowsi Iran/ USA  Behavioral 3
Razavi H, Elahi behavior of a retailer in the Retailing and University economics,
E revenue sharing and buy- Consumer Experimental
back contracts considering Services study

round number bias
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46 Zhu X, Song Y, 2023 Pricing Decisions and Journal of Shanghai China E-commerce, A
Lin G, Xu W Coordination in E- Theoretical University Preference
Commerce Supply Chain and Applied modeling
with Wholesale Price Electronic
Contract Considering Focus Commerce
Preferences Research
47 Basith TAB, 2023 Impact of Wholesale Price Proceedings of ~ Thrissur India Disruption 1
Sajith AA Contracts in Two-echelon the University analysis, Two-
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The publication trend of scientific papers in the field of
effective supply chain management contracts, with a focus
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Figure 1, this chart demonstrates
considerable research activity from 1999 to 2025. The year
2018 recorded the highest number of publications in this
field, indicating the maturity of this research domain. The
increasing complexity of global supply chains and the need
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for more efficient coordination mechanisms have been key
driving factors behind the growth of this research area
(Vivaldini & Carli, 2025). In addition to the temporal
publication trends, the distribution of research topics in the
supply chain contract literature is presented in Figure 2,
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which demonstrates the diversity and breadth of study areas
within this field.

Figure 2

Distribution of research topics in supply chain contracts literature

Journal of Resource Management and Decision Engineering 5:6 (2026) 1-26

Research Topics
Supply Chain Coordination
Pricing & Revenue
Buyback Contracts
Wholesale Price Contracts
Risk & Uncertainty
Behavioral Factors
Reverse Supply Chain
Industry Specific
Information Asymmetry
Sustainability & Green

Based on analysis of 63 papers from the systematic review
Note: Papers may cover multiple topics

Fig. 2 illustrates the distribution of research topics in the
supply chain contracts literature. The selected articles (63
papers) are all related to the two main contract types
examined in this study, namely buy-back and wholesale
contracts; however, not all papers are limited to only one
contract. Some papers focus solely on one of these two
contracts, while others examine the combination of these
contracts with related topics such as behavioral factors and
reverse supply chains. Therefore, the focus here is on this set
of 63 papers relevant to these two contract types, rather than
on the entire body of supply chain literature. Figure 2 shows
that supply chain coordination has attracted the largest
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volume of studies, highlighting the importance of contracts
in coordinating supply chain members. Pricing and revenue
topics rank second. Buy-back and wholesale contracts
indicate that researchers have mainly concentrated on these
two types of contracts. Other topics examined include risk
and uncertainty, human and behavioral factors, reverse
supply chains, various industry characteristics, information
asymmetry issues, and environmental and sustainability
concerns, all of which have been addressed in the selected
studies in relation to these contracts. In addition to research
topics, the types of academic publications in this field are
analyzed in Figure 3.


https://journals.kmanpub.com/index.php/jppr/index

ﬁ Shekasteband et al.
MAN

Journal of Resource Management and Decision Engineering 5:6 (2026) 1-26

PUBLISHING INSTITUTE

Figure 3

Distribution of publication types
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m= Journal Article (46)
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Based on 63 papers from the systematic review
Total: 63 publications

Figure 3 demonstrates that a significant portion of
scientific resources in this field has been published in
reputable academic journals, especially in trusted databases
such as ScienceDirect, highlighting the scientific importance
of this topic. Although conference papers also contribute,
their number is smaller in this dataset because of the focus
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on journal-quality sources that undergo rigorous peer
review. Including representative conference papers remains
valuable for covering emerging research, but the emphasis
on journal articles reflects their greater volume and impact.
Following this, the leading universities in terms of citation
counts are examined in Figure 4.
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Figure 4

Top 15 universities by total citations
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The analysis of authors’ organizational affiliations in University with 267 citations, and Hong Kong Polytechnic
Figure 4 shows that the University of Pennsylvania leads the University with 216 citations. Following the organizational
influential institutions in this field with 4,469 citations, affiliation analysis, the geographical distribution of papers
followed by Santa Clara University with 1,124 citations, by country is examined in Figure 5.

Nanyang Technological University with 692 citations, Clark
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Figure 5

Distribution of papers by country

China

In terms of geographical distribution, China holds the
largest share of paper publications, followed by the United
States, Iran, India, Germany, and Australia. This distribution
demonstrates global interest in this research field and the
particular focus of Asian countries on supply chain studies.

The bibliometric analysis of 63 selected papers in the
field of wholesale pricing and buy-back contracts, as shown
in Figure 2, indicates thematic diversity and increasing
research interest in this area. It is important to note that while
some of these papers directly focus on these two contract
types, others address related topics within the broader supply
chain context that are connected to these contracts. Supply
chain coordination accounts for the largest share of studies
at 21%, highlighting the central role of this concept in the
design and implementation of supply chain contracts. This
finding, together with pricing and revenue (20.2%) and buy-
back contracts (18.5%), compared with wholesale price
contracts (12.9%), shows that buy-back contracts have
received greater attention and have been examined as a more
efficient mechanism relative to wholesale pricing contracts.

The geographical distribution of studies reveals an
interesting pattern: China accounts for 39.4%, the United
States 21.1%, and Iran ranks third with 11.3%, indicating
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Australia

Germany

India

Iran

substantial regional interest in this topic. From an
institutional perspective, a paper published by researchers at
the University of Pennsylvania, with 4,469 citations, has had
the highest citation impact among the reviewed articles,
representing high-quality and influential research, although
this does not necessarily reflect the overall focus of the
university on supply chain coordination.

This section reports the results of the analysis of
wholesale price and buy-back contracts based on the
collected data and analytical framework. Following the
bibliometric findings from the previous section, the
characteristics, advantages, and limitations of each contract
type are discussed based on the present analysis.

The analysis of research gaps reveals that, despite
significant advances in this field, important areas remain
overlooked. As illustrated in Figure 2, emerging
technologies such as the Internet of Things and smart pricing
in supply chain contracts have received limited attention.
Additionally, transportation issues, distance constraints, and
revenue sharing in wholesale pricing contracts remain
underexplored. Behavioral factors, which comprise only
6.5% of studies, have also received less attention than
expected considering their critical role in decision-making
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(Vivaldini & Carli, 2025). These research gaps and
underexplored topics are summarized based on the thematic
categorization presented in Figure 2, which depicts the
proportion of research addressing each subtopic within the
supply chain contracts literature. In response to the research
questions, findings from the reviewed papers indicate that
buy-back contracts demonstrate higher efficiency and
effectiveness than wholesale pricing contracts under
conditions of demand uncertainty, perishable products, and
reverse supply chains. This advantage arises from better risk
distribution and stronger incentives for cooperation among
supply chain members. Supply chain coordination has been
analyzed predominantly as a function of profit, with buy-
back contracts exhibiting superior coordination capability.
However, wholesale pricing contracts still maintain
adequate efficiency under stable and predictable demand
conditions. These results are synthesized qualitatively from
the content of the selected studies, with Figure 2 providing
the primary visual overview of topic distribution.

In the following sections, the characteristics, advantages,
and limitations of each of these two contract types are
examined in detail to provide a better understanding of their
performance under different supply chain conditions.
Subsequently, a structural comparison of these two contract
types is presented through analytical figures.

Wholesale Price Contracts in Supply Chain: Analysis
of Applications and Limitations

Wholesale price contracts represent one of the simplest
and most common types of contracts in supply chains and
are widely adopted across various industries because of their
simplicity of implementation and transparency (Cachon &
Lariviere, 2001). Under this contract type, the manufacturer
sells products to the retailer at a fixed price, after which all
risks associated with product sales are transferred to the
retailer (Cachon & Lariviere, 2001).

In wholesale price contracts, the manufacturer decides at
the beginning of the sales season what price to set for
products (Shekasteband et al., 2024). This pricing can be
based on various factors, including production costs, market
conditions, and competitive strategies. Subsequently, the
retailer determines the order quantity based on its forecast of
market demand (Shekasteband et al., 2024).

The simplicity of implementing these contracts represents
a significant advantage, as they require no complex
mechanisms and are easily executable (Nzuva, 2019).
Additionally, manufacturers benefit from risk reduction
because they face no uncertainty regarding final product
sales (Adabi & Mashreghi, 2019). These contracts are
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particularly suitable for products with relatively stable and
predictable demand patterns (Tsay et al., 1999). Research
indicates that competition among retailers can lead to a
preference for wholesale price contracts over other contract
types such as revenue-sharing agreements (Bernstein &
Federgruen, 2005).

Despite these advantages, wholesale price contracts
present several challenges. The primary limitation is the
double marginalization phenomenon, which reduces overall
supply chain efficiency (Fang, 2018). Studies show that
wholesale price contracts typically cannot achieve supply
chain optimization through coordination mechanisms except
under specific conditions (Cachon, 2003). Furthermore, if
both demand and supply are uncertain, wholesale price
contracts alone cannot effectively manage the entire supply
chain (He & Zhao, 2012). The complete transfer of sales-
related risks to retailers can also reduce their willingness to
place high-volume orders (Glasmeier & Kibler, 1996).

To address these limitations, various hybrid approaches
have been proposed. Under conditions in which both
demand and supply are uncertain, combining return policies
with wholesale price contracts can help coordinate the
supply chain more effectively (He & Zhao, 2012). Recent
research has examined supplier and manufacturer sales
approaches in dual-channel distribution networks (Song et
al., 2023), suggesting that the choice between wholesale
price contracts and other contract types should take into
account specific market conditions, product characteristics,
and competitive structure (Zhou et al., 2022).

In conclusion, while wholesale price contracts offer
simplicity and widespread applicability, they have inherent
limitations in supply chain coordination. These contracts are
most suitable for products with predictable demand and
competitive retail markets (Cachon, 2003). However, under
high uncertainty conditions, hybrid approaches or alternative
contract types such as buy-back contracts may better
improve overall supply chain performance (Salami et al.,
2022). Decision-makers should carefully evaluate industry
characteristics, product nature, and market structure when
selecting appropriate contractual mechanisms (Tseng et al.,
2009).

Buy-back Contracts:
Performance Optimization

Buy-back contracts represent one of the most effective
contractual mechanisms in supply chain management and
have found widespread application in the distribution of
diverse products such as books, media products, and apparel
(Yue & Raghunathan, 2007). This type of contract involves

Risk Management and
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an agreement under which the manufacturer commits to
repurchasing unsold goods from the retailer at a
predetermined price (Momeni et al., 2022).

In this contractual mechanism, the manufacturer offers a
wholesale price together with a buy-back option to the
retailer. After actual market demand is realized, the retailer
can return unsold products to the manufacturer at the
specified buy-back price. This mechanism is particularly
efficient under conditions of uncertain demand because it
distributes the risk arising from demand uncertainty among
supply chain members (Ji & Liu, 2022).

Buy-back contracts offer numerous advantages for supply
chain coordination. These contracts can achieve optimal
supply chain coordination and enable a more equitable
allocation of profit between participants. By reducing excess
inventory risk, retailers become more inclined to place larger
orders (Cachon & Lariviere, 2005; Emmons & Gilbert,
1998). Research shows that buy-back contracts can generate
greater profitability both at the overall supply chain level and
for individual members compared with traditional contracts
(Wu, 2013). These contracts are particularly suitable for
products with unpredictable demand or short life cycles
(Milner & Rosenblatt, 2002).

Despite these advantages, implementing buy-back
contracts presents significant challenges. Widespread use
can intensify competition among retailers, potentially
creating negative consequences for both manufacturers and
retailers (Bernstein & Federgruen, 2005). These
consequences include reduced profit margins, increased
marketing costs, and decreased incentives for service
improvement (Smith & Hawkins, 2004).

Additionally, buy-back contracts involve product return
costs that increase reverse logistics  expenses
(Panjehfouladgaran & Lim, 2020). These costs include
transportation, inspection, re-warehousing, refurbishment,
and administrative expenses. Managing reverse product flow
requires complex information systems and specialized
processes, which may in some cases offset the benefits of
risk reduction (Toyasaki et al., 2013).

Research suggests that offering partial return options for
unsold products may be most beneficial for the entire supply
chain (Pasternack, 1985). Furthermore, combining return
policies with sales discount and penalty contracts can
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contribute to effective supply chain management under
unpredictable demand conditions (He et al., 2009).

In analytical models, channel participants are typically
assumed to be risk-neutral and to operate so as to optimize
expected revenue during specific sales periods
(Shekasteband et al., 2024). In this environment, retailers
face demand fluctuations and compete on the basis of selling
prices.

Buy-back contracts represent an important tool for
improving overall system performance by distributing
demand uncertainty risk among chain members. Precise
design of contract parameters, with consideration of
industry-specific conditions, can lead to optimal outcomes
for all stakeholders.

Structural Comparison of Wholesale Price and Buy-
back Contracts in Supply Chain

Wholesale price and buy-back contracts are two of the
most common contractual mechanisms in supply chain
management, each with unique characteristics that enable
different applications under various market conditions. This
paper presents a comprehensive comparison of these two
contract types from structural, functional, and effectiveness
perspectives.

Wholesale price contracts represent the simplest type of
supply chain contract, in which the manufacturer sells
products to the retailer at a fixed price, after which all risks
associated with product sales are transferred to the retailer
(Cachon & Lariviere, 2001). In contrast, buy-back contracts
involve an agreement whereby the manufacturer commits to
repurchasing unsold goods from the retailer at a
predetermined price (Yue & Raghunathan, 2007).

The fundamental difference between these two contract
types lies in how risk is distributed among supply chain
members. In wholesale price contracts, all risk is transferred
to the retailer, whereas buy-back contracts distribute risk
between the manufacturer and the retailer (Cachon, 2003).

To better understand the operational differences between
wholesale price and buy-back contracts, a comprehensive
comparative analysis based on nine key criteria is presented
in Table 2. This analysis is conducted through a systematic
review of 63 selected papers, with related paper numbers
specified for each criterion.
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Comparative analysis of wholesale price and buy-back contracts

Row Comparison criteria ~ Wholesale price contract Buy-back contract Related paper numbers from 63
papers
1 Risk Distribution Complete risk transfer to retailer Risk sharing between manufacturer and 1,6, 14, 16, 17, 19, 26, 29, 33, 35,
retailer 40, 44, 45, 47, 50, 57
2 Order Quantity Retailers tend to order less than Retailers have incentive to order quantities 4,5,8,11,23,32,37,51, 54,61
supply chain optimal quantity close to supply chain optimum
3 Supply Chain Weak (due to double Better (with appropriate buy-back price 1,2,3,6,7,10, 12,17, 18, 20, 21,
Coordination marginalization effect) setting) 22,24, 25, 28, 30, 33, 34, 36, 37,
41, 42,43, 44, 46, 47, 49, 50, 53,
56, 58, 59, 61, 62, 63
4 Implementation Simple Relatively more complex (requires return 7,15, 24, 27, 36, 39, 40, 41, 42,
Complexity management) 55, 60
5 Operational Costs Lower Higher (due to return management costs) 9, 15, 16, 18, 27, 32, 39, 40, 48,
51, 57, 58
6 Suitable For Products with predictable Products with uncertain demand and short 13,19, 23, 31, 38, 46, 61
demand life cycle
7 Flexibility Less More 12,21, 30, 34, 37, 49, 52
8 Total Supply Chain  Less than optimal Closer to optimal 1,2,3,8, 20, 22, 25, 28, 35, 37,
Profit 43, 48, 56, 60, 62, 63
9 Probabilistic Poor performance under high Strong performance under uncertainty 5, 10, 11, 14, 26, 31, 38, 45, 58,
Demand uncertainty conditions conditions 59, 61

Table 2 presents a comprehensive comparative analysis
of wholesale price and buy-back contracts across nine key
performance dimensions, derived from a systematic review
of the selected literature. This analysis reveals significant
differences in contract performance characteristics.

Supply chain coordination emerges as the most
extensively examined criterion, highlighting its fundamental
importance in contract design decisions. Risk distribution,
examined in numerous studies, represents the second most
critical factor, demonstrating the substantial difference
between complete risk transfer in wholesale contracts and
risk sharing in buy-back contracts.

The findings indicate that wholesale price contracts offer
operational simplicity and lower implementation costs. In
contrast, buy-back contracts provide superior coordination
capabilities, greater flexibility, and better performance under
demand uncertainty. Notably, buy-back contracts achieve
total supply chain profits that are closer to the optimum and
demonstrate stronger performance in probabilistic demand
scenarios. However, this improved performance comes at
the cost of greater implementation complexity and higher
operational costs.

The analysis suggests that contract selection should
depend on specific supply chain characteristics. Buy-back
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contracts are particularly suitable for products with uncertain
demand and short life cycles, as evidenced in the research
literature. For better visualization and deeper understanding
of these performance differences, the following figures are
presented. For the quantitative comparison of the two
contractual approaches, the qualitative descriptions in Table
2 were converted into numerical scores using a 1-to-10 scale.
Scoring was conducted based on the desirability of each
characteristic in supply chain management through expert
judgment. Positive descriptions such as “risk sharing,”
“close to optimal,” “better,” and “greater flexibility”
received higher scores (7-9). Negative descriptions such as
“complete risk transfer,” “
received lower scores (2-4). Moderate descriptions received
middle-range scores (4-7). Descriptions containing both
advantages and disadvantages, such as “implementation

weak,” and “less than optimal”

simplicity” versus “greater complexity,” were scored based
on the relative importance of that criterion. Repetition of
similar scores within these ranges was intended to provide
flexibility and finer differentiation between features. The
resulting radar chart comparing the performance of
wholesale price and buy-back contracts is shown in Figure
6.
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Figure 6

Performance comparison of key criteria in different contracts
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As observed in Figure 6, buy-back contracts demonstrate
superior performance compared to wholesale price contracts
across most of the examined criteria. Wholesale price
contracts show advantages only in the criteria of
implementation complexity and operational costs. This
finding indicates that, despite the multiple advantages of
buy-back contracts, each approach possesses distinct
strengths and weaknesses that must be considered in contract
selection decisions.

Considering the distinct functional roles and inherent
trade-offs of wholesale price and buy-back contracts, a
hybrid contracting framework that leverages the operational
efficiency of wholesale pricing alongside the risk-sharing
and flexibility characteristics of buy-back contracts offers
significant potential for supply chain coordination and
performance enhancement. Wholesale price contracts are
known for their straightforward implementation and cost
efficiency, especially under stable market demand, whereas
buy-back contracts introduce adaptive mechanisms to
manage demand uncertainty, returns, and inventory risks
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more effectively (Chaharsooghi & Heydari, 2011; Yin & Xu,
2011). Empirical and theoretical studies emphasize that
integrating these two forms of contracts into a hybrid design
can mitigate individual drawbacks and capitalize on
complementary strengths, thereby optimizing overall supply
chain outcomes (Tsay et al., 1999).

To evaluate the performance of the proposed hybrid
contractual approach, the score for each criterion was
calculated as the simple average of the scores obtained from
each individual contract type. This approach provides a
preliminary and balanced assessment reflecting the potential
combined performance achievable through the strategic
integration of wholesale price and buy-back contracts. It
should be noted that this averaging method is a heuristic
simplification intended for illustrative purposes and to
provide an initial insight into the hybrid mechanism. More
sophisticated scoring and evaluation frameworks, such as
weighted multi-criteria decision analysis or mathematical
optimization models, have been developed in the literature
to assess hybrid contract performance more rigorously
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(Chaharsooghi & Heydari, 2011; Yin & Xu, 2011). Hence,
the scoring approach used in this study is intended to reflect
a conceptual middle ground derived from empirical scores
of individual contracts, rather than to present an exact

Figure 7

Efficiency of combined wholesale price and buy-back contracts
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operational model. Further research could apply advanced
methods to refine this assessment. The radar chart
illustrating the combined approach performance is presented
in Figure 7.

Supply Chain Coordination

Implementation Cor

Operationa) Costs

Suitable\For

Wholesale Price Contract
--- Buy-back Contract
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Risk Distribution

Total Supply Chain Profit

Figure 7 demonstrates that the combined approach
achieves balanced performance across all criteria while
avoiding the severe fluctuations observed in the two
individual approaches. This hybrid strategy provides more
stable and consistent performance by effectively balancing
the advantages and disadvantages of both wholesale price
and buy-back contracts.

Notably, the combined approach exhibits superior
performance in criteria related to implementation simplicity
and adaptability, indicating its robust implementation
capability under diverse market conditions. The radar chart
reveals that this balanced strategy eliminates the extreme
weaknesses of individual contracts while maintaining
reasonable performance levels across all dimensions.

This finding suggests that organizations seeking to
optimize their supply chain contracts may benefit from
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adopting elements of both contractual mechanisms rather
than relying exclusively on a single approach. The combined
strategy offers a practical solution that can adapt to varying
demand patterns, risk preferences, and operational
requirements while maintaining manageable complexity and
costs.

4. Discussion and Conclusion

The findings of this study demonstrate that buy-back
contracts, in general, provide stronger coordination
outcomes and higher overall effectiveness than wholesale
price contracts across a wide range of supply chain
conditions. The comparative analysis showed that this
superiority is especially evident in settings characterized by
demand uncertainty, reverse logistics, perishable products,


https://journals.kmanpub.com/index.php/jppr/index

Shekasteband et al.
MAN

PUBLISHING INSTITUTE

and elevated operational risk. In contrast, wholesale price
contracts were found to perform relatively better in contexts
with more stable demand, lower return complexity, and a
managerial preference for implementation simplicity. These
findings are highly consistent with the broader coordination
literature, which has long argued that contract choice shapes
the alignment of incentives, the allocation of risk, and the
efficiency of decentralized decision-making in supply chains
(Arshinder et al., 2011; Cachon, 2003; Dubey, 2024; Kanda
& Deshmukh, 2008). The present study extends this logic by
showing that the comparative performance of wholesale
price and buy-back contracts is not merely a matter of formal
structure, but of contextual fit. In other words, the contract
that performs best is the one whose risk-sharing logic,
informational assumptions, and operational requirements are
aligned with the realities of the supply chain in which it is
applied.

One of the central results of this study is that buy-back
contracts outperform wholesale price contracts when the
main coordination challenge stems from uncertainty and
risk-bearing asymmetry between upstream and downstream
members. This result is theoretically intuitive because the
buy-back mechanism softens the retailer’s exposure to
overstock risk and thereby encourages order gquantities
closer to the system-wide optimum. Earlier foundational
work showed that wholesale price contracts often suffer
from double marginalization and under-ordering, whereas
more sophisticated contracts can better align local decisions
with total channel profit (Cachon, 2003; Lariviere, 1999;
Tsay et al., 1999). The present findings align with more
recent evidence indicating that buy-back arrangements
remain effective under uncertain demand, differentiated
salvage conditions, and risk-sensitive decision environments
(Canbulut & Kose, 2025; Ji & Liu, 2022; Luo et al., 2018;
Wang & Yin, 2025; Zhao et al., 2019). From this
perspective, the stronger performance of buy-back contracts
observed in the current study reflects their superior ability to
redistribute risk in a way that supports coordination rather
than simply shifting exposure downstream.

The results also indicate that wholesale price contracts
retain practical value despite their weaker coordination
capacity. Their strength lies in simplicity, transparency, and
low implementation burden. This study found that wholesale
price contracts are especially appropriate when demand is
relatively predictable, product returns are limited, and
managers seek straightforward administration with lower
operational costs. This finding is in line with studies showing
that wholesale contracts remain useful in competitive and
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conventional supply settings, particularly when uncertainty
is not severe enough to justify more complex return-based
arrangements (Adabi & Mashreghi, 2019; Hu et al., 2024;
Hwang et al., 2018; Zhou et al., 2022). At the same time, the
present results reinforce the established critique that
wholesale price contracts frequently generate incomplete
coordination because the retailer internalizes demand risk
while the supplier retains pricing power (Fang, 2018;
Ghaffari-Hadigheh & Mongeri, 2024; He & Zhao, 2016).
Thus, the study does not suggest that wholesale pricing is
ineffective in absolute terms; rather, it suggests that its
usefulness is conditional and narrower than that of buy-back
contracts under complex and uncertain environments.

Another important finding is that buy-back contracts are
especially effective in reverse and closed-loop supply
chains. In such systems, where returned goods, expired
products, recycled items, or remanufacturing flows are
central to value recovery, the buy-back mechanism provides
a contractual basis for coordinating forward and reverse
material flows. The current study showed that this function
gives buy-back contracts a distinct advantage over wholesale
price contracts in recovery-oriented systems. This
interpretation is strongly supported by prior research in
reverse logistics and circular supply chains, which has
shown that buy-back contracts can enhance collection
incentives, improve recovery efficiency, and reduce losses
associated with returned or unsold goods (Govindan et al.,
2013; Hariga et al., 2025; Hu et al., 2016; Krapp & Kraus,
2019; Liu et al., 2025; Momeni et al., 2022; Salami et al.,
2022; Yoon & Jeong, 2016). The present study therefore
confirms that the comparative advantage of buy-back
contracts is not limited to classical inventory coordination,
but extends into sustainable and regenerative supply chain
configurations where reverse flow management is a core
strategic issue.

The findings related to perishable and short life-cycle
products also deserve attention. This study found that buy-
back contracts generally provide better coordination in these
settings because they reduce the retailer’s reluctance to order
under spoilage or obsolescence risk. When product value
deteriorates rapidly, a contract that includes a return or
repurchase provision becomes more attractive than one that
fully transfers demand risk to the retailer. This result is
compatible with earlier theoretical and empirical work on
perishable products and short life-cycle goods, which
showed that return-based and flexible contracts can better
address inventory exposure than simple wholesale pricing
(Chen et al., 2022; Chung & Erhun, 2013; Milner &
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Rosenblatt, 2002; Pasternack, 1985). It is also consistent
with recent work emphasizing that uncertainty in product
quality, salvage value, and returns affects contract
effectiveness and often strengthens the case for buy-back-
style arrangements (Wang & Yin, 2025; Yan, 2025; Zhang
et al., 2024). The present results therefore reinforce the idea
that the economic logic of buy-back contracts is especially
strong when demand timing, product freshness, and residual
value are difficult to predict with confidence.

An additional contribution of this study is its attention to
behavioral and informational factors. The results suggest
that the comparative effectiveness of these contracts cannot
be fully understood without considering the actual decision
environment of supply chain actors. In particular, the study
found that buy-back contracts tend to preserve their
coordination advantage under many uncertain conditions,
but their performance can still be influenced by behavioral
biases, fairness concerns, and information asymmetry. This
is consistent with recent behavioral operations research
showing that contract outcomes are shaped by bounded
rationality, round-number bias, fairness preferences, and
competition-sensitive behavior (Jammernegg et al., 2025;
Schiffels & Voigt, 2021; Sharifi et al., 2023; Vipin & Amit,
2021; Vivaldini & Carli, 2025; Xu et al., 2025). Likewise,
the results of this study correspond with research
demonstrating that information asymmetry changes the
performance of both wholesale and buy-back contracts by
altering incentives, bargaining behavior, and trust formation
(Alwan et al., 2023; Chlebicka, 2024; Hojjatimanesh &
Mahmoodi, 2025; Vosooghidizaji et al., 2020; Yang et al.,
2017). Accordingly, the present study supports a more
realistic  interpretation of contract effectiveness:
coordination is not solely a structural outcome of formal
clauses, but also a behavioral and informational
phenomenon.

The bibliometric results reported in the study also help
explain why buy-back contracts appeared superior in the
comparative synthesis. The reviewed literature gave greater
emphasis to buy-back mechanisms than to wholesale price
contracts, particularly in themes related to uncertainty,
reverse supply chains, and advanced coordination settings.
This pattern reflects the fact that contemporary supply chain
research is increasingly focused on flexible and risk-
sensitive mechanisms rather than purely transactional
structures. In this sense, the results of the current study are
aligned with the evolution of the literature itself, which has
progressively moved from simple price-based coordination
toward multi-dimensional contract design involving returns,
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sustainability, quality, and responsiveness (Jiang et al.,
2025; Nakhaeinejad et al., 2025; Ren & Hu, 2024; Xin et al.,
2020; Zhang & Wu, 2025). However, the study also makes
clear that wholesale pricing has not become irrelevant. Its
enduring presence in the literature and in practice suggests
that simplicity, ease of implementation, and lower
governance costs remain powerful considerations in contract
choice (Ho6hn, 2009; Lewis & Roehrich, 2009; Nzuva,
2019).

One of the most interesting outcomes of this study is the
identification of a combined or hybrid contractual
perspective as a potentially superior strategic direction. The
analysis showed that when the strengths of wholesale price
and buy-back contracts are conceptually integrated,
performance becomes more balanced across criteria such as
coordination, flexibility, complexity, and cost. This result is
important because it suggests that the real managerial choice
may not always be between pure forms of contracts, but
between alternative bundles of contract elements. The
conclusion is consistent with prior work indicating that
mixed or combined contracts may outperform single-
mechanism designs when uncertainty, pricing, returns, and
competition interact (Chaharsooghi & Heydari, 2011; Hu et
al., 2024; Liu, 2015; Meng et al., 2017; Shi et al., 2020; Yin
& Xu, 2011; Zhang et al., 2023). This also explains why the
study found the hybrid approach to have smoother
performance across criteria: by avoiding extreme
dependence on a single coordination logic, the combined
approach can better accommodate operational diversity and
strategic trade-offs.

From a theoretical standpoint, the study supports the
broader proposition that effective supply chain coordination
requires matching contract design to environmental
contingencies. This position echoes transaction-cost and
coordination perspectives suggesting that the efficiency of a
governance mechanism depends on the type of uncertainty,
the difficulty of monitoring performance, the nature of asset
specificity, and the degree of relational interdependence
(Ketokivi & Mahoney, 2020; Li et al., 2015; Rius-Sorolla et
al., 2020). The present results therefore contribute to the
literature by showing that buy-back contracts dominate in
conditions requiring stronger risk redistribution and adaptive
coordination, whereas wholesale price contracts remain
suitable when governance simplicity and low administrative
burden are more valuable than maximum coordination
intensity. This contingent interpretation is more useful than
any universal claim that one contract type is always superior.
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Taken together, the results of this study lead to a clear
conclusion: buy-back contracts generally provide stronger
coordination, greater flexibility, and better performance
under uncertainty, while wholesale price contracts offer
administrative simplicity and lower operational burden
under stable conditions. The study also shows that hybrid
approaches deserve serious attention because they can
moderate the weaknesses of both mechanisms. These
conclusions are consistent with both classical and recent
research streams and demonstrate that the question is not
whether one contract is universally best, but how contractual
mechanisms can be aligned with the structure, uncertainty
profile, and strategic objectives of the supply chain (Cachon,
2003; Doganoglu & Inceoglu, 2020; Dubey, 2024; Hariga et
al., 2025; Shekasteband et al., 2024; Wang et al., 2021).

This study has several limitations that should be
acknowledged. First, the analysis is based on a review and
synthesis of published studies rather than on primary
empirical data collected from firms or industries, which
means that the conclusions depend on the quality,
assumptions, and contexts of existing research. Second,
although the comparative framework is comprehensive,
many of the reviewed studies rely on analytical or game-
theoretic models that simplify real-world supply chains and
may not fully capture institutional, legal, cultural, and
technological complexities. Third, the evaluation of the
combined contractual approach is conceptual and heuristic
rather than empirically validated through field data or
simulation calibration. Fourth, the study focuses mainly on
wholesale price and buy-back contracts, while other
important contract types such as options, revenue sharing,
and quantity flexibility contracts are discussed only insofar
as they help contextualize the comparison. Finally,
publication bias and uneven topical concentration in the
literature may have influenced the weight of evidence in
favor of certain contract forms or application areas.

Future research should move beyond purely conceptual
or model-based comparison and test these contractual
mechanisms in real industrial settings across sectors such as
food, fashion, pharmaceuticals, retail platforms, and circular
manufacturing. More longitudinal and case-based evidence
is needed to determine how contract performance changes
over time and under disruptions, inflationary episodes,
regulatory change, or technological upgrading. Further
studies should also develop more rigorous hybrid contract
models that combine selected features of wholesale price and
buy-back contracts with behavioral, financial, and
environmental parameters. In addition, future scholarship
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would benefit from deeper analysis of digital technologies
such as blockchain, Al-driven forecasting, and smart
contract systems in monitoring returns, sharing information,
and automating settlement terms. Greater attention should
also be paid to multi-echelon supply chains, cross-border
operations, and heterogeneous behavioral profiles among
channel members.

In practice, managers should avoid selecting supply chain
contracts solely on the basis of tradition, convenience, or
imitation of industry norms. Instead, contract choice should
be based on the uncertainty structure of the product, the
reversibility of inventory, the degree of demand volatility,
the expected cost of returns, and the behavioral
characteristics of channel partners. For products with stable
demand and limited reverse flow, a wholesale price contract
may remain the most efficient and manageable option. For
products exposed to high uncertainty, short life cycles, return
risk, or circular recovery requirements, buy-back
arrangements are likely to provide better incentives and
stronger coordination. Where firms face mixed conditions,
managers should consider hybrid structures that preserve the
simplicity of wholesale pricing while incorporating selective
return or flexibility provisions. Effective implementation
also requires information transparency, partner trust, and the
operational capability to manage returns and monitor
contractual performance.
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