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Abstract: With the burgeoning growth of online retail, the issue of counterfeit products has become a significant

threat to both consumer trust and brand integrity, posing challenges to sustainable market practices. Online

retail platforms are promoted to redesign their channel structures and enhance brand traceability to tackle

counterfeits using blockchain technology. To investigate the interactions between blockchain technology and

the channel structures of online retail platforms, we design a game theory model incorporating a manufacturer

with(out) blockchain participation selling products via an online retail platform that operates an agency channel

and/or a reselling channel. We show that the critical trade-off of blockchain participation comprises the brand

assurance effect of the blockchain, the channel competition intensification effect, and the blockchain adoption

cost. The platform is capable of strategically designing the channel structure to encourage (while discouraging)

blockchain participation by the manufacturer. Our analysis highlights the complementarity between blockchain

participation and the channel structure. Furthermore, the effect of the consumer’s belief in the reselling channel,

the commission fee in the agency channel, and the substitutability between channels are investigated in depth.

The research provides valuable insights for online retail platforms and policymakers seeking to foster a sustainable

and trustworthy e-commerce ecosystem.

Keywords: sustainable E-commerce; blockchain technology; channel structure; online retail platform; counterfeit

mitigation

1. Introduction

The domain of online retailing has witnessed consistent expansion in recent years, with a pro-
nounced upsurge in e-commerce activity during the COVID-19 pandemic. In the United States, online
sales experienced a median growth of 14.2% in the half-decade preceding the pandemic, only to see a
substantial leap to a 50.5% increase in 2021 from 2019 levels [1]. Globally, e-commerce sales soared by
25.7% in 2020, amassing a record total of 4.213 trillion dollars, off the back of a 20.5% growth rate in
2019 [2].

Within this burgeoning landscape, two principal selling channels have emerged: agency selling
and reselling. The agency model positions the online platform as a marketplace, facilitating direct
sales from upstream firms to consumers in exchange for commissions. In contrast, the reselling model
sees the platform act as a traditional intermediary, purchasing products from upstream firms and
then reselling to end consumers. Notable examples of platforms adopting dual-channel strategies
include Amazon.com, which began as a book reseller, and JD.com, which started as an online retailer.
Meanwhile, platforms like Taobao.com and Tmall.com remain purely marketplaces, focusing solely on
agency sales. Conversely, Zappos.com and VIP.com have established themselves as pure resellers in
their respective markets.

Despite these advances, the proliferation of counterfeit products poses a significant threat to
brand reputation and consumer confidence. Even with concerted efforts to combat these issues, the
presence of counterfeits on online platforms remains a considerable challenge [3][4].

Blockchain technology offers a beacon of hope in this context, with its potential to revolutionize
supply chain management and enhance transaction transparency. As a distributed ledger technology,
blockchain records transactions across a network of nodes, ensuring stability and real-time transparency
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through its tamper-resistant consensus algorithms [5]. The technology’s strengths—transparency,
traceability, irreversibility, cost-efficiency, speed, and reduced risk—are particularly advantageous in
verifying the authenticity of products and preventing counterfeiting [6].

JD.com’s blockchain traceability solution, Zhiyi, exemplifies this potential, having amassed 1.3
billion data entries and managing over 60,000 products across more than 700 brands [7]. Similarly,
luxury and fresh produce sectors have increasingly turned to blockchain to assure consumers of
product authenticity [8]. Projections indicate that blockchain adoption will become widespread, with
an estimated 25% of the top 2,000 global enterprises, and 20% in China, expected to integrate the
technology into their operations, according to IDC China [8].

By integrating such innovative technologies, online retail platforms are not only enhancing their
operational efficiency but also contributing to sustainable e-commerce practices. This shift towards
transparency and authenticity aligns with the broader goals of sustainable development, ensuring that
e-commerce growth is not only rapid but also responsible and trustworthy.

Inspired by empirical observations and anecdotal evidence, this study seeks to shed light on the
interplay between blockchain technology and online retail platform channel structures. To be specific,
the research questions are examined as follows:

1. When should the manufacturer participate in the blockchain, and how does the channel structure
affect the participation decision?

2. What are the implications of blockchain technology on channel structures (i.e., the agency channel,
the reselling channel, and the dual-channel) choice of the platforms?

3. How do the blockchain technology participation decision and channel structure choice depend
on factors (i.e., the consumer’s belief in the reselling channel, the commission fee in the agency
channel, and the substitutability between channels)?

To address these questions, we have constructed a game theory model that encompasses a manufacturer
(he), an online retail platform (she), and a representative consumer (it). The manufacturer sells
products through the platform, which may operate an agency channel, a reselling channel, or both. We
acknowledge that products in the reselling channel typically face brand dilution due to counterfeits,
an issue that blockchain can mitigate. Accordingly, we postulate that products in the agency channel
are perceived more favorably than those in the reselling channel when the manufacturer remains
outside the blockchain framework. This valuation advantage dissipates once the manufacturer adopts
blockchain.

Our analysis yields several compelling findings. Notably, in an agency channel setup, manufac-
turers are disinclined to adopt blockchain. However, in reselling and dual-channel scenarios, low
blockchain costs can incentivize participation. The decision to engage with blockchain is a balance
between the technology’s quality assurance benefits and its associated costs. The reselling channel, in
particular, prompts greater blockchain participation due to the heightened consumer trust it fosters,
despite increased channel competition.

Secondly, the manufacturer’s blockchain adoption and the platform’s channel strategy are shown
to be mutually reinforcing. This relationship indicates that when a manufacturer participates in
blockchain within the reselling channel, it expands the strategic options available to the reselling
channel structure. The rationale is straightforward: blockchain participation in the reselling channel
boosts sales volume, prompting the platform to increase the wholesale price, thus capturing additional
profits.

In a dual-channel context, while the manufacturer’s blockchain engagement may escalate compe-
tition and diminish profits from the agency channel, the benefits accruing from the reselling channel
outweigh these losses.

Thirdly, a manufacturer is more likely to embrace blockchain when consumer confidence in the
reselling channel is low. Under such circumstances, blockchain’s quality assurance attributes are
more pronounced, and the reduced substitutability between channels alleviates market competition,
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benefiting the manufacturer. Additionally, blockchain participation results in a lower commission-
sharing rate for the agency channel, allowing the manufacturer to optimize profit distribution across
channels.

Conversely, the platform is inclined toward the reselling channel when consumer trust in it is
lacking, as the quality assurance from blockchain cannot be replicated. Increased channel substitutabil-
ity, in this case, diminishes the appeal of the dual-channel approach due to heightened competitive
pressures. Moreover, a reduced agency income-sharing rate detracts from the attractiveness of the
agency channel model.

The rest of this study is organized as follows. In section 2, we briefly summarize the related
literature and highlight the contribution to the existing literature. In section 3, we describe our game
theory model in detail. In section 4, we derive and analyze the equilibrium wholesale and retail price
decisions (short-term decisions). In section 5, we derive and analyze the optimal channel structure
and blockchain participation decisions (long-term decisions). In section 6, we summarize the insights
drawn from the analysis and suggest areas for future research. We present the proofs and technical
details of all the main results in the appendix.

2. Related Literature

This study investigates the effect of blockchain technology on channel structure. Accordingly,
there are two related streams of literature: blockchain technology in supply chain management and
channel structure (i.e., agency channel and reselling channel) in online retail platforms.

The existing literature on blockchain technology has primarily studied why, when, and how
to apply this emerging technology in operations management. Babich and Hilary [9] and Olsen
and Tomlin [10] comprehensively describe the operations management implications of blockchain
technology. Hastig and Sodhi [11] guide operations management on when and how to implement
blockchain-based supply chain traceability systems. To address the counterfeiting problem specifically,
Pun et al. [12] examine the effectiveness of blockchain as a solution. They demonstrate that blockchain
should be employed when the quality of the counterfeit is intermediate. However, Shen et al. [13]
suggest that brand name companies may reduce product quality when using blockchain, despite
the technology’s potential to reveal product authenticity and mitigate counterfeiting issues. Tan [14]
proposes that implementing a blockchain-based marketplace for pre-owned virtual goods allows
developers to adjust prices more strategically, benefiting both developers and consumers. Wang
et al. [15] tackle the issue of distrust in shared data between supply chain partners by designing
a blockchain-based data sharing marketplace, aiming to overcome barriers in data sharing. Cong
and He [16] analyze the correlation between decentralized blockchain technology and consensus
quality, and its impact on supply chain competition, finding that blockchain-based smart contracts
can mitigate asymmetric information while potentially encouraging collusion. Wei et al. [17] and
Chen and Chen [18] introduce new perspectives on blockchain’s role in supply chain management.
Wei et al. [17] construct an evolutionary game model based on prospect theory to study the tripartite
relationship between government, manufacturers, and retailers within the context of blockchain-based
data governance for manufacturing supply chains. They highlight the importance of government
incentives in fostering data governance and sustainable development. Chen and Chen [18] apply
Stackelberg game theory to compare optimal operational strategies across different supply chain
finance scenarios, emphasizing the impact of blockchain on reducing interest rate thresholds and its
preference over traditional financing methods. Abbas and Myeong [19] contribute to the literature by
conducting a systematic literature review on the role of blockchain in promoting sustainability and
circularity across large-scale industries. Their study provides an in-depth discussion of blockchain
demand, implementation gaps, and the contribution of various blockchain platforms to sustainability,
offering a comprehensive overview of the practical implications of blockchain in large-scale industries.

The literature on channel structure in online retail platforms has significantly expanded with
recent studies addressing the complexities of agency versus reselling formats. Mantin et al. [20] suggest
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that introducing the agency channel alongside the reselling channel increases the retailer’s bargaining
power in negotiations with the manufacturer. Hagiu and Wright [21] investigate the preferences of both
suppliers and retailers for agency and reselling channels, illustrating that these preferences depend
on the information advantage of the supplier and retailer. Abhishek et al. [22] extend the literature
by considering retailer competition, finding that the retailer’s channel structure decision depends
on the effect of sales in the electronic channel on the conventional channel. This preference can be
mediated by retailer competition. Kwark et al. [23] consider the role of third-party information (e.g.,
product reviews) in upstream pricing schemes. They confirm that the retailer prefers the reselling
format for increased upstream competition, as product quality information homogenizes consumers’
perceived utility differences. Conversely, the retailer prefers the agency format for decreased upstream
competition, aligning with the heterogeneous consumer’s estimated fit for the products. Geng et al. [24]
explore the interaction between the supplier’s add-on strategy and the retailer’s distribution contract
choice. Their results reveal that the supplier prefers bundling the core product with the add-on product
under the wholesale contract, while preferring to separate the add-on product from the core product
under the agency contract. Tian et al. [25] consider the upstream competition between suppliers and
the order-fulfillment cost in the retailer’s channel structure decision, suggesting that the trade-off
between the reselling mode and the agency mode is between the responsibility for order fulfillment
and pricing rights. Jerath and Zhang [26] demonstrate that the key benefit of the agency channel is
channel coordination, where the retailer gives autonomy to the supplier in its retail space. Ha et al. [27]
study the effect of the platform’s demand enhancement service on channel structure choice, indicating
that the flexibility of sales shifts between agency and reselling channels can increase the platform’s
incentive for promotion. Hu et al. [28] extend the literature by considering retail pass-through behavior,
confirming that the trade-off between the agency and reselling channels is between channel efficiency
and the intensity of supplier competition. Li et al. [29] explore optimal strategies for platform channel
configuration and slotting fee contracts, considering competition and quality investment. They indicate
that a dual-channel structure contributes to sustainable operations by increasing selling prices, sales
volumes, and consumer willingness, especially when channel introduction costs are low. Fu et al.
[30] examine the channel preferences of a platform and a green manufacturer in an online market,
concluding that the manufacturer’s channel choice is influenced by the interaction of green investment,
commission rate, and competition intensity. Meanwhile, the online platform prefers a hybrid channel
under moderate commission rates and green investment inefficiencies. Zhang et al. [31] utilize a
game theory model to assess the impact of adding an offline channel to online recovery platforms,
revealing that a dual-channel structure can always yield more profit for the platform and allow for
lower recovery prices, despite potentially lower recovery quantities due to high shipping costs.

The most relevant paper, which requires special mention, is by Jiang and Chen [32]. They also
study the use of blockchain technology to eradicate product counterfeiting in e-commerce platforms.
However, they compare the profits of all agents in traditional and blockchain-supported supply chains
to measure the actual benefits of blockchain technology, while our paper emphasizes the strategic
role of online retail platforms in designing channel structures (agency, reselling, or dual-channel) to
encourage or discourage blockchain participation by manufacturers. A key contribution of our study
is the insight that the platform can use the channel structure to strategically influence blockchain
adoption and that there is a complementarity between blockchain participation and channel structure.

3. Model Setup

The research questions of interest include: (1) Given the platform’s channel structure, when
should the manufacturer participate in the blockchain? (2) What is the optimal channel structure for
the platform? Is it beneficial for the platform to induce the manufacturer to encroach on the market
(choose the dual-channel structure)? The answers to these questions depend on consumer trust in the
reselling channel, the substitutability between channels, and the commission fee in the agency channel.
Thus, we first describe the model in this section and answer the questions in Section 5.
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We study a stylized supply chain comprising of a manufacturer (he, denoted as M), who sells
through an online retail platform (she, denoted as P). The platform operates an agency channel and/or
a reselling channel. Thus, there are three possible channel structures, including the agency channel
(denoted as A), the reselling channel (denoted as R), and the dual channel (denoted as D). To be specific,
under the agency channel structure, the manufacturer directly sells his product to end consumers. He
charges an agency price pA for the product and pays the platform a unit commission fee ϕ ∈ [0, 1]. We
assume that the commission fee is proportional to the sales revenue of the agency channel. To capture
the practice of platforms like JD.com and Amazon, which often charge an identical commission fee
for all products within a certain category, we assume the commission fee is exogenous. The official
websites of these platforms provide public access to the commission fees. For instance, the commission
fees range from 5% to 12% on JD.com, determined by the product category, whereas the fees range from
6% to 25% on Amazon. Moreover, due to the wide variety of products offered within each category,
platforms cannot consider the effect of each individual product when determining commission fees for
each category. We consider a representative consumer who has a utility of aiqi − q2

i /2 − piqi, where
ai denotes the consumer’s highest willingness to pay for the product sold through channel i (i = A
or i = R), qi and pi represent the sales quantity and the retail price in channel i, respectively. This
utility function has been extensively adopted in existing research [33–39]. The demand function can be
determined by maximizing the consumer’s utility, which is written as follows:

qi = ai − pi (1)

Subsequently, we consider the reselling channel structure. In this structure, the platform first
procures products from the manufacturer and then resells them to the end consumer. Since the
products sold via the reselling channel are subject to counterfeiting, consumers perceive the product as
low quality. To capture this dilution of brand value, we assume aR = (ρ + ϵ)aA, where the parameter
ρ ∈ (0, 1] and ϵ, which has a mean of zero and variance σ2, represent the deterministic and random
parts of the consumer’s belief, respectively. Without loss of generality, we normalize aA to a. To
eliminate consumers’ concerns about counterfeits, the manufacturer can participate in the blockchain.
This makes an online certificate for the product available to consumers. The certificate is encrypted
and signed by the brand and all other parties involved in its supply chain (i.e., design, raw materials,
production, and distribution). As a result, consumers then perceive the reselling channel products
as high quality (i.e., aR = aA = a). However, participating in blockchain incurs a fixed cost F for the
manufacturer. As mentioned in the introduction, this cost largely comprises purchasing and deploying
the machines used to establish blockchain certification.

In the dual channel, the manufacturer serves as both the platform’s upstream partner and down-
stream competitor. To model the downstream competition, the utility of the representative consumer
becomes ∑i=A,R[aiqi − q2

i /2 − piqi]− γqAqR, where the parameter γ ∈ [0, 1] indicates the degree of
substitutability between the products sold in the two channels. When γ = 0, the consumer recognizes
the products from the two channels as independent; when γ = 1, the consumer considers the products
from the two channels as perfect substitutes or homogeneous. The demand function can be determined
by maximizing the utility of the consumer, which is written as:

qi =
ai

1 + γ
− pi

1 − γ2 +
γpj

1 − γ2 (2)

Note that the total potential market size in the dual channel is larger than that in the agency channel
and the reselling channel if the products from the two channels are not completely substitutable.

To focus on how the channel structure is influenced by blockchain technology, we abstract
the unit production cost of the manufacturer and the unit operating cost of the platform to zero.
Positive production and operating costs do not change our main insights. Additionally, to capture the
manufacturer’s less efficient handling of consumer service, logistics, and other operations compared
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to the platform’s reselling channel, we consider that the manufacturer incurs a unit channel operating
cost c. Since our main insights remain unchanged with a non-negative cost c, we also assume this cost
to be zero.

The sequence of decisions is as follows:

1. The platform determines the channel structure.
2. The manufacturer decides whether to participate in the blockchain.

When the platform chooses the agency channel structure, the subsequent decision sequence is:

1. The manufacturer sets the agency price pA.

When the platform selects the reselling channel structure, the subsequent decision sequence is:

1. The manufacturer sets the wholesale price w.
2. The platform sets the reselling price pR.

When the platform chooses the dual-channel structure, the subsequent decision sequence is:

1. The manufacturer sets the wholesale price w.
2. The manufacturer sets the agency price pA, and the platform sets the reselling price pR simulta-

neously.

In general, the channel structure decision, which requires substantial and continuous financial and
managerial support, is a long-term strategic decision for a firm. Relatively, the blockchain participation
decision is a medium-term decision. Thus, we assume that the manufacturer’s decision on blockchain
participation is made after the platform’s decision on the channel structure. After making long-term
and medium-term decisions, the manufacturer and the platform negotiate short-term pricing contracts
based on the channel structure and blockchain participation. We solve the game backward, starting
with the determination of the retail price, to ensure sub-game perfection.

We use superscripts DP and DM to denote the platform’s decision on channel structure and the
manufacturer’s blockchain participation decision, respectively. Here, DP = A, R, or D, where A
stands for the agency channel, R stands for the reselling channel, and D stands for the dual channel.
DM = N or B, where N denotes the manufacturer does not participate in the blockchain and B denotes
blockchain participation. Variables wDPDM , PDPDM

A , PDPDM
R , ΠDPDM

P , ΠDPDM
M denotes the equilibrium

wholesale price, agency price, reselling price, platform’s profit, and manufacturer’s profit, respectively.
For instance, PAP

A denotes the equilibrium agency price when the platform selects the agency channel
and the manufacturer participates in the blockchain.

Assumption 1. max{0, γ1} < γ < ρ < 1, where γ1 is the smaller real root of equation a
2 = (ρ−γ)(3−ϕ)γa

(1−γ2)
(

8(1−ϕ)+(1+ϕ)2γ2
) .

This assumption ensures that the substitutability between the products sold in the two channels is
neither so low nor so high that the wholesale price, retail prices, and sales quantities are non-positive.

4. Price Decisions

4.1. Scenario AN: Agency Channel without Blockchain

In this scenario, the manufacturer maximizes his profit by deciding the agency price:

max
pA

ΠM = (1 − ϕ)(aA − pA)pA

The equilibrium agency price is given by

pAN
A =

a
2
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We substitute the equilibrium agency price back to the sales quantity and profit functions to yield the
equilibrium:

pAN
A =

a
2

ΠAN
P =

ϕa2

4

ΠAN
M =

(1 − ϕ)a2

4

4.2. Scenario AB: Agency Channel with Blockchain

Likewise, in this scenario, the manufacturer maximizes his profit by deciding the agency price:

max
pA

ΠM = (1 − ϕ)(aA − pA)pA − F

The equilibrium agency price is given by

pAB
A =

a
2

We substitute the equilibrium agency price back to the sales quantity and profit functions to get the
equilibrium:

qAB
A =

a
2

ΠAB
P =

ϕa2

4

ΠAB
M =

(1 − ϕ)a2

4
− F

4.3. Scenario RN: Reselling Channel without Blockchain

In this scenario, we first solve the platform’s problem as given any wholesale price w:

max
pR

E[ΠP] =
(

E[aR]− pR

)
(pR − w)

We yield the best-response reselling price:

pR(w) =
E[aR] + w

2

By anticipating the best response to reselling price, the manufacturer maximizes this expected profit:

max
w

E[ΠM] = E
[(

aR − pR(w)
)

w
]

Solving the maximization problem gets the equilibrium wholesale price and substituting it back to the
platform’s response function, we obtain the following equilibrium:

wRN =
E[aR]

2
=

ρa
2

pRN
R =

3E[aR]

4
=

3ρa
4
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Next, we substitute the equilibrium back to the sales quantity and profit functions and yield the
equilibrium:

E[qRN
R ] =

ρa
4

E[ΠRN
P ] =

ρ2a2

16

E[ΠRN
M ] =

ρ2a2

8

4.4. Scenario RB: Reselling Channel with Blockchain

With the same pattern, in this scenario, we first solve the platform’s problem as given any
wholesale price w:

max
pR

ΠP = (aA − pR)(pR − w)

We yield the best-response reselling price:

pR(w) =
a + w

2

By anticipating the platform’s best response to the reselling price, the manufacturer charges a wholesale
price to maximize his profit:

max
w

ΠM =
(

aA − pR(w)
)

w − F

Solving the maximization problem gets the equilibrium wholesale price and substituting it back to the
platform’s response function, we yield:

wRB =
a
2

pRB
R =

3a
4

Subsequently, we substitute the equilibrium back to the sales quantity and profit functions and yield
the following equilibrium:

qRB
R =

a
4

ΠRB
P =

a2

16

ΠRB
M =

a2

8
− F

4.5. Scenario DN: dual-channel without Blockchain

In this scenario, given any wholesale price w, the platform maximizes her expected profit

max
pR

E[ΠP] = E[qR(pR − w) + ϕqA pA]

by charging the reselling price pR to

E(aR)− γaA + (1 + ϕ)γpA + w
2
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The manufacturer maximizes his expected profit

max
pA

E[ΠM] = E[qRw + (1 − ϕ)qA pA]

by charging the agency price pA to

aA − γE(aR) + γpR
2

+
γw

2(1 − ϕ)

Simultaneously solving the two best-response functions, we yield:

pR(w) =

(
2 − (1 + ϕ)γ2)(1 − ϕ)E(aR)− (1 − ϕ)2γaA +

(
2(1 − ϕ) + (1 + ϕ)γ2)w(

4 − (1 + ϕ)γ2
)
(1 − ϕ)

=

(
2 − (1 + ϕ)γ2)(1 − ϕ)ρa − (1 − ϕ)2γa +

(
2(1 − ϕ) + (1 + ϕ)γ2)w(

4 − (1 + ϕ)γ2
)
(1 − ϕ)

pA(w) =
(1 − ϕ)(2 − γ2)aA − (1 − ϕ)γE(aR) + (3 − ϕ)γw(

4 − (1 + ϕ)γ2
)
(1 − ϕ)

=
(1 − ϕ)(2 − γ2 − ργ)a + (3 − ϕ)γw(

4 − (1 + ϕ)γ2
)
(1 − ϕ)

By considering the platform’s and the manufacturer’s best responses, the manufacturer solves the
following problem:

max
w

E[ΠM] = E
[
qR(w)w +

(
1 − ϕ

)
qA(w)pA(w)

]
Subsequently, We yield the equilibrium:

wDN =

((
(1 + ϕ)2γ2 − 8ϕ

)
γaA + 8E(aR)

)
(1 − ϕ)

2
(
8(1 − ϕ) + (1 + ϕ)2γ2

)
=

(
(1 + ϕ)2γ3 − 8γϕ + 8ρ

)
(1 − ϕ)a

2
(
8(1 − ϕ) + (1 + ϕ)2γ2

)
pDN

R = E(aR)−
γaA

2
−

2(1 − ϕ)
(
E(aR)− γaA

)
8(1 − ϕ) + (1 + ϕ)2γ2

=

(
ρ − γ

2
− 2(1 − ϕ)(ρ − γ)

8(1 − ϕ) + (1 + ϕ)2γ2

)
a

pDN
A =

2(1 + ϕ)γE(aR) + (1 − ϕ)
(
8 − (1 + ϕ)γ2)aA

2
(
8(1 − ϕ) + (1 + ϕ)2γ2

)
=

((
2ρ − (1 − ϕ)γ

)
(1 + ϕ)γ + 8(1 − ϕ)

)
a

2
(
8(1 − ϕ) + (1 + ϕ)2γ2

)
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We substitute the equilibrium back to the sales quantities and profit functions to yield

E[qDN
R ] =

(ρ − γ)
(
2(1 − ϕ) + (1 + ϕ)γ2)a

(1 − γ2)
(
8(1 − ϕ) + (1 + ϕ)2γ2

)
E[qDN

A ] =
a
2
− (ρ − γ)(3 − ϕ)γa

(1 − γ2)
(
8(1 − ϕ) + (1 + ϕ)2γ2

)
E[ΠDN

P ] =
(1 + ϕ)3(4 − ϕ2 − ϕ)γ6 −

(
(19 + ϕ)(1 + ϕ)ϕ − 16

)
(1 − ϕ2)γ4 + 4(1 − ϕ)2)ρ2 + 64(1 − ϕ)2ϕ

4(1 − γ2)
(
8(1 − ϕ) + (1 + ϕ)2γ2

)2 a2

+
4
(
γ4(1 + ϕ)3 − γ2(ϕ3 + 6ϕ2 + ϕ − 4

)
+ 16

(
1 + (ϕ2 + 6ϕ − 4)ϕ

)
(1 − ϕ)γ2

4(1 − γ2)
(
8(1 − ϕ) + (1 + ϕ)2γ2

)2 a2

−
8γρ

(
γ4(1 + ϕ)3 − γ2(ϕ3 + 6ϕ2 + ϕ − 4) + 4(1 − ϕ)2)

4(1 − γ2)
(
8(1 − ϕ) + (1 + ϕ)2γ2

)2 a2

E[ΠDN
M ] =

(
(ϕ2 + 10ϕ − 3)γ2 − (1 + ϕ)2γ4 − 8ργ + 4(2 + ρ2 − 2ϕ)

)
(1 − ϕ)a2

4(1 − γ2)
(
8(1 − ϕ) + (1 + ϕ)2γ2

)
4.6. Scenario DB: dual-channel with Blockchain

In the same manner, given any wholesale price w, the platform maximizes her profit

max
pR

ΠP = qR(pR − w) + ϕqA pA

by charging reselling price pR to

(1 − γ)a + (1 + ϕ)γpA + w
2

The manufacturer maximizes his profit

max
pA

ΠM = qRw + (1 − ϕ)qA pA − F

by charging agency price pA to

(1 − γ)a + γpR
2

+
γw

2(1 − ϕ)

Simultaneously solving the above two best-response functions, we yield

pR(w) =
(1 − γ)(1 − ϕ)(2 + γ + γϕ)a +

(
2(1 − ϕ) + (1 + ϕ)γ2)w(

4 − (1 + ϕ)γ2
)
(1 − ϕ)

pA(w) =
(1 − ϕ)(2 + γ)(1 − γ)a + (3 − ϕ)γw(

4 − (1 + ϕ)γ2
)
(1 − ϕ)

By taking the platform’s and the manufacturer’s best responses into account, the manufacturer solves
the following problem:

max
w

ΠM = qR(w)w +
(

1 − ϕ
)

qA(w)pA(w)− F
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Solving the equilibrium wholesale price wDB and substituting it to the platform’s and the manufac-
turer’s best-response functions, we yield the equilibrium as follows:

wDB =

(
8(1 − γϕ) + (1 + ϕ)2γ3)(1 − ϕ)a

2
(
8(1 − ϕ) + (1 + ϕ)2γ2

)
pDB

R =

(
1 − γ

2
− 2(1 − ϕ)(1 − γ)

8(1 − ϕ) + (1 + ϕ)2γ2

)
a

pDB
A =

((
2 − γ + γϕ

)
(1 + ϕ)γ + 8(1 − ϕ)

)
a

2
(
8(1 − ϕ) + (1 + ϕ)2γ2

)
We substitute the equilibrium back to the sales quantities and profit functions to yield

qDB
R =

(
2(1 − ϕ) + (1 + ϕ)γ2)a

(1 + γ)
(
8(1 − ϕ) + (1 + ϕ)2γ2

)
qDB

A =
a
2
− (3 − ϕ)γa

(1 + γ)
(
8(1 − ϕ) + (1 + ϕ)2γ2

)
ΠDB

P =
(1 + ϕ)3(ϕ2 + ϕ − 4)γ5 + (1 + ϕ)3(ϕ2 + ϕ + 4)γ4 − 4(1 + ϕ)

(
4 + (4ϕ2 − ϕ − 9)ϕ

)
γ3

4(γ + 1)(γ2(ϕ + 1)2 − 8ϕ + 8)2 a2

+
4(1 + ϕ)(4 − 4ϕ3 − ϕ2 − ϕ)γ2 + 16(1 − ϕ)2(4ϕ − 1)γ + 16(1 − ϕ)2(4ϕ + 1)

4(1 + γ)
(
8(1 − ϕ) + (1 + ϕ)2γ2

)2 a2

ΠDB
M =

((
(γ + γ2)(1 + ϕ)2 − 8ϕ + 4

)
γ − 8ϕ + 12

)
(1 − ϕ)a2

4(1 − γ2)
(
8(1 − ϕ) + (1 + ϕ)2γ2

) − F

5. Channel Structure and Blockchain Participation Decisions

5.1. Blockchain Participation Decision in Agency Channel

Based on the comparison of the equilibrium in scenarios AB (agency channel with blockchain
participation) and AN (agency channel without blockchain participation), we derive the blockchain
participation decision in the agency channel.

Theorem 1. Suppose the platform chooses the agency channel.

1. ΠAN
M ≥ ΠAB

M , ΠAN
P = ΠAB

P .
2. In equilibrium, there is no blockchain participation in the agency channel.

Theorem 1 shows that blockchain participation by the manufacturer harms the manufacturer’s
profit while having no impact on the platform’s profit when the platform operates only an agency
channel. The intuition behind this result is that, in the agency channel, the manufacturer directly
interacts with the consumer. Thus, the consumer does not need to question the authenticity of the
product. For the manufacturer, participating in the blockchain does not enhance consumer trust, yet it
incurs a fixed cost F. Consequently, the manufacturer chooses not to participate in the blockchain if
the platform selects the agency channel.

5.2. Blockchain Participation Decision in Reselling Channel

We examine the manufacturer’s decision on whether to participate in blockchain in the reselling
channel by comparing the equilibrium in scenarios RN (reselling channel without blockchain partici-
pation) and RB (reselling channel with blockchain participation). Based on the results, the following
Lemma and Theorem are derived.
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Lemma 1. Suppose the platform chooses the reselling channel.

1. The equilibrium wholesale price in RN is lower than that in RB, i.e., wRN < wRB.
2. The equilibrium reselling price in RN is lower than that in RB, i.e., pRN

R < pRB
R .

3. The equilibrium sales quantity in RN is lower than that in RB, i.e., qRN
R < qRB

R .

Theorem 2. Suppose the platform chooses the reselling channel.

1. ΠRB
M ≥ ΠRN

M when F ≤ F1, where F1 = (1−ρ2)a2

8 . ΠRB
P ≥ ΠRN

P .
2. In equilibrium, the manufacturer participates in the blockchain in the reselling channel if the blockchain

cost is low.

Theorem 2 shows that blockchain participation by the manufacturer may benefit the manufacturer
but always benefits the platform. The intuition is as follows: to gain consumer trust in the quality
of the product sold through the reselling channel, the manufacturer bears the blockchain cost. If this
cost is relatively lower than the benefit derived from the improved quality image, the manufacturer
should participate in the blockchain. Although the platform raises the wholesale price to encourage the
manufacturer to participate in the blockchain, it benefits from a higher reselling price and a larger sales
quantity. These benefits outweigh the loss due to the increase in procurement cost (i.e., the wholesale
price). Thus, participation in the blockchain by the manufacturer is always beneficial for the platform.

Theorem 3. The cost threshold of blockchain participation F1 is

1. decreasing in the consumer’s willingness to pay in the reselling channel, i.e., ∂F1
∂aR

< 0;
2. increasing in the consumer’s willingness to pay in the agency channel, i.e., ∂F1

∂aA
> 0;

3. and thus increasing in the difference between the above two willingness to pay, i.e., ∂F1
∂(aA−aR)

> 0.

Theorem 3 illustrates that the larger the difference between the consumer’s willingness to pay
in the agency and reselling channels, the greater the opportunity for blockchain participation by the
manufacturer. The insight is that the difference in willingness to pay reflects the consumer’s perceived
improvement in product quality, which is the source of the benefits.

5.3. Blockchain Participation Decision in dual-channel

We analyze the manufacturer’s decision on whether to participate in blockchain in the dual
channel by comparing the equilibrium in scenarios DN (dual channel without blockchain participation)
and DB (dual channel with blockchain participation). Based on the results, the following Lemma and
Theorem are derived.

Lemma 2. Suppose the platform chooses the dual channel.

1. The equilibrium wholesale price in DN is lower than that in DB, i.e., wDN < wDB.
2. The equilibrium agency and reselling price in DN is lower than that in DB, i.e., pDN

A < pDB
A and

pDN
R < pDB

R .
3. The equilibrium sales quantity of the agency channel in DB is lower than that in DN, whereas the

equilibrium sales quantity of reselling channel in DN is lower than that in DB, i.e., qDB
A < qDN

A and
qDN

R < qDB
R .

Theorem 4. Suppose the platform chooses the dual channel.

1. ΠDB
M ≥ ΠDN

M when F ≤ F2, where F2 = (1−ρ)(1−2γ+ρ)(1−ϕ)a2(
8(1−ϕ)+(1+ϕ)2γ2

)
(1−γ2)

. ΠRB
P ≤ ΠRN

P when γ1 ≤ γ ≤ γ2,

where γ1 =

√
ϕ2+5ϕ−4−

√(
(ϕ2−6ϕ+33)ϕ−24

)
ϕ

2(1+ϕ)2 and

γ2 =

√
ϕ2+5ϕ−4+

√(
(ϕ2−6ϕ+33)ϕ−24

)
ϕ

2(1+ϕ)2 .
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2. In equilibrium, the manufacturer participates in the blockchain in the dual channel at a low blockchain
cost.

The intuition behind Lemma 2 is as follows. Due to the quality assurance effect of the blockchain,
the willingness to pay for the product in the reselling channel increases, directly boosting the sales
quantity in this channel. The manufacturer, anticipating this increased sales quantity, is encouraged
to raise the wholesale price and the reselling price charged by the platform. Moreover, the increased
wholesale price forces the platform to further raise the reselling price. Additionally, the increased
wholesale price can lead to a higher agency price. However, the heightened competition between the
reselling and agency channels, due to increased willingness to pay, indirectly pushes down the agency
price. The positive effect of the increased wholesale price always dominates the negative effect from
intensified market competition, resulting in a higher agency price. Furthermore, the increased reselling
price causes a reduction in the sales quantity in the agency channel, which cannot be compensated by
the increased agency price, leading to a smaller market share in the agency channel.

Theorem 4 reveals that blockchain participation by the manufacturer can be beneficial. The
manufacturer’s expected profit comprises two parts: the wholesale income from selling to the platform
in the reselling channel and the agency income from direct sales to consumers in the agency channel.
First, blockchain participation leads to a higher wholesale price and a larger market share in the
reselling channel, thereby increasing wholesale income. Second, although the agency price is higher,
the reduced market share in the agency channel results in lower agency income. When the increased
wholesale income compensates for the decreased agency income, the manufacturer benefits from
blockchain participation if the blockchain cost is lower than the remaining wholesale income, i.e.,
F2. The platform’s expected profit also includes reselling income from the reselling channel and
commission income from the agency channel. Theorem 4 also illustrates that the platform may suffer
from the manufacturer’s blockchain participation when the substitutability between the agency and
reselling channels is at a moderate level, i.e., γ1 < γ < γ2. On one hand, high substitutability
implies that products from both channels are nearly perfect substitutes, making the difference in sales
quantities between channels negligible. Due to double marginalization, channel efficiency is lower in
the reselling channel compared to the agency channel, making the blockchain’s quality assurance effect
more significant for the reselling income. In such cases, the reselling income increase outweighs the
commission income decrease. On the other hand, extremely low substitutability suggests significant
differentiation between channels, with consumers treating products from each channel as independent.
Here, the blockchain’s quality assurance effect primarily benefits reselling income, which is higher
with blockchain participation. Thus, the platform prefers the manufacturer not to participate in the
blockchain when the substitutability is moderate.

Theorem 5. The cost threshold of blockchain participation F2 is expressed as follows:

1. decreasing in the consumer’s willingness to pay in the reselling channel, i.e., ∂F2
∂ρ < 0,

2. decreasing in the substitutability between channels, i.e., ∂F2
∂γ < 0,

3. and decreasing in the commission fee in the agency channel, i.e., ∂F2
∂ϕ < 0.

Theorem 5 reveals that the manufacturer is more likely to benefit from blockchain participation
under conditions of low consumer willingness to pay in the reselling channel, high differentiation
between the agency and reselling channels, and low agency income shared with the platform. The
smaller the consumer’s willingness to pay in the reselling channel, the greater the perceived quality
improvement from blockchain participation. When channel differentiation is high and agency income
shared with the platform is low, competition between the two channels is softened, allowing the
manufacturer to better balance profits across both channels. Thus, the manufacturer reaps greater
benefits from blockchain participation.
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Corollary 1. The cost threshold of blockchain participation in the dual channel is lower than that in the agency
channel, i.e., F2 < F1.

Corollary 1 reveals that the dual-channel structure can deter the manufacturer from participating
in the blockchain. Thus, the platform can maintain its competitive advantage by strategically choosing
the channel structure.

5.4. Channel Structure Decision

By anticipating the manufacturer’s decision on blockchain participation, the platform makes the
channel structure decision, summarized in Theorem 6 and Corollary 2.

Theorem 6. 1. When F < F2, the platform chooses the reselling channel if ϕ < ϕ1; chooses the dual-channel
if ϕ1 < ϕ < ϕ2; and chooses the agency channel if ϕ > ϕ2.

2. When F2 < F < F2, the platform chooses the reselling channel if ϕ < ϕ3; chooses the dual-channel if
ϕ3 < ϕ < ϕ2; and chooses the agency channel if ϕ > ϕ2.

3. When F > F1, the platform chooses the reselling channel if ϕ < ϕ4; chooses the dual-channel if ϕ4 < ϕ <

ϕ2; and chooses the agency channel if ϕ > ϕ2.
Note ϕ1 is the real root of the equation ΠRB

P = ΠDB
P between 0 and 1

4 , ϕ2 is the real root of the equation
ΠAN

P = ΠDB
P = ΠDN

P between 1
4 and 1, ϕ3 is the real root of the equation ΠRB

P = ΠDN
P between 0 and 1

4 , and
ϕ4 is the real root of the equation ΠRN

P = ΠDN
P between 0 and 1

4 .

Corollary 2. The relationship among the thresholds of channel structure choice is ϕ4 < ϕ1 < ϕ3 < ϕ2.

Theorem 6 reveals that regardless of the manufacturer’s blockchain participation decision, the
platform selects:

• the agency channel if the commission fee is high;
• the reselling channel if the commission rate is low;
• the dual-channel when the commission rate is mid-range.

The intuition behind this is straightforward. In the agency channel, the platform transfers the pricing
right to the manufacturer in exchange for commission income proportional to the manufacturer’s
agency income. This eliminates the well-known double marginalization effect in the reselling channel,
resulting in total profit in the agency channel that is identical to profit in a centralized supply chain and
higher than in the reselling channel. Thus, the higher the commission rate, the greater the advantage
of the agency channel. Since the dual-channel is a combination of the agency and reselling channels,
its commission fee threshold lies between those of the agency and reselling channels.

Corollary 2 demonstrates the complementarity between the manufacturer’s blockchain participa-
tion decision and the platform’s channel structure decision. Specifically, participating in the blockchain
in the dual-channel (or the reselling channel) expands the dual-channel structure’s choice space (or the
reselling channel structure’s choice space), i.e., ϕ3 > ϕ1 (ϕ3 > ϕ4).

We present Figure 1 to provide a visual illustration of Theorem 6.

Theorem 7. 1. The threshold of channel structure choice ϕ1 is independent of the consumer’s willingness
to pay in the reselling channel, i.e., ∂ϕ1

∂ρ = 0 and increasing in substitutability between channels, i.e.,
∂ϕ1
∂γ > 0.

2. The threshold of channel structure choice ϕ2 is independent of the consumer’s willingness to pay in the
reselling channel, i.e., ∂ϕ2

∂ρ = 0 and first decreasing and then increasing in the substitutability between

channels, i.e., ∂ϕ2
∂γ < 0 when γ < γ3 and ∂ϕ2

∂γ > 0 when γ > γ3, where γ3 = 1
2
√

2

− 3
√

2(2−
√

2)− 22/3
3√2−

√
2
+4

.

3. The threshold of channel structure choice ϕ3 is decreasing in the consumer’s willingness to pay in the
reselling channel, i.e., ∂ϕ3

∂ρ < 0 and increasing in substitutability between channels, i.e., ∂ϕ3
∂γ > 0.
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Figure 1. Equilibrium Decision (a = 1, ρ = 0.8, γ = 0.5)

4. The threshold of channel structure choice ϕ4 is increasing in the consumer’s willingness to pay in the
reselling channel, i.e., ∂ϕ4

∂ρ > 0 and increasing in substitutability between channels, i.e., ∂ϕ4
∂γ > 0.

Theorem 7 illustrates how the consumer’s willingness to pay and the substitutability between
channels affect the choice of channel structures. As the substitutability between channels increases,
implying intensified competition, it becomes more beneficial for the platform to choose the reselling
channel structure at a low commission rate. However, at a high commission rate, the platform should
first choose the agency channel structure and then the dual-channel as substitutability increases. As the
consumer’s willingness to pay in the reselling channel decreases, indicating a greater potential benefit
from blockchain participation, it becomes more beneficial for the platform to induce the manufacturer
to embrace blockchain, with greater benefits in the reselling channel.

6. Conclusion

With the rise of online retailing, many platforms have redesigned their channel structures to
enhance sustainability and combat counterfeiting. Examples include Amazon.com and JD.com, which
operate both agency and reselling channels, Taobao.com and Tmall.com, which use pure agency
channels, and Zappos.com and VIP.com, which use pure reselling channels. Counterfeiting remains a
significant issue for these platforms, often resulting in a tarnished reputation for quality. To address
this, many large platforms have adopted blockchain technology within their supply chain systems to
ensure product authenticity and enhance consumer trust.

We develop a game theory model to explore how blockchain technology affects channel structure
and vice versa in the context of sustainable e-commerce. Our study first derives the equilibrium
decisions regarding blockchain participation by the manufacturer and the platform’s channel structure.
Our findings indicate that blockchain participation does not occur in the agency channel. However, in
both reselling channel and dual channels, manufacturers are likely to participate in the blockchain
when the blockchain cost is low. The platform’s choice of channel structure is influenced by the
commission rate: it opts for the reselling channel at a low commission rate, the dual channel at
a mid-range commission rate, and the agency channel at a high commission rate. Furthermore,
our results show that the reselling channel structure more effectively encourages manufacturers to
adopt blockchain technology compared to the dual channel, highlighting a complementarity between
blockchain participation and channel structure. We also examine the effects of consumers’ beliefs in the
reselling channel, the substitutability between channels, and the commission fee in the agency channel
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on equilibrium outcomes. Our results demonstrate that the opportunity for blockchain participation
by manufacturers increases with the difference in consumers’ willingness to pay between the agency
and reselling channels and the consumer’s sensitivity to products sold through these channels. It
decreases with the profit differential between the agency and reselling channels. Platforms benefit
from inducing manufacturers to embrace blockchain technology due to this complementarity. At a
low commission rate, greater substitutability between channels makes the reselling channel more
appealing to the platform. Conversely, at a high commission rate, increased substitutability prompts
the platform to first select the agency channel structure, followed by the dual channel.

A limitation of this study is its focus on the interactions between blockchain technology and
channel structure, omitting many factors that could also significantly impact blockchain participation
decisions and channel structure choices. These factors include competition among upstream and
downstream firms, information asymmetry between these firms, and other considerations. Future
research can investigate the effects of blockchain technology on channel structure under more complex
and realistic settings, contributing to a more comprehensive understanding of sustainable e-commerce
practices.
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Appendix A. Proof

Proof of Theorem 1. Theorem 1 can be derived by comparing the equilibrium outcomes in scenario
AB and scenario AN. By comparing ΠAN

M with ΠAB
M , we have ΠAN

M − ΠAB
M = F ≥ 0. Similarly, we have

ΠAN
P − ΠAB

P = 0.

Proof of Lemma 1. According to wRB − wRN = (1−ρ)a
2 > 0, pRB − pRN = (1−ρ)3a

4 > 0, and qRB −
qRN = (1−ρ)a

4 > 0, we obtain Lemma 1.

Proof of Theorem 2. According to ΠRB
M − ΠRN

M = (1−ρ2)a2

8 − F and ΠRB
P − ΠRN

P = (1−ρ2)a2

16 , we obtain
Theorem 2.

Proof of Theorem 3. Theorem 3 can be derived by calculating the first-order derivatives of F1. Taking

the first order derivative of F1, we have ∂F1
∂aR

= −aR
4 < 0, ∂F1

∂aA
= (1−ρ2)aA

4 > 0, and ∂F1
∂(aA−aR)

= aA−aR
4 >

0.
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Proof of Lemma 2. According to wDB − wDN = 4(1−ρ)(1−ϕ)a
8(1−ϕ)+(1+ϕ)2γ2 > 0, pDB

A − pDN
A = (1−ρ)(1+ϕ)aγ

8(1−ϕ)+(1+ϕ)2γ2 >

0, pDB
R − pDN

R =

(
6(1−ϕ)+(1+ϕ)2γ2

)
(1−ϕ)a

8(1−ϕ)+(1+ϕ)2γ2 > 0, qDB
A − qDN

A = − (1−ρ)(3−ϕ)aγ

(1−γ2)(γ2(ϕ+1)2−8ϕ+8) < 0, and qDB
R −

qDN
R =

a(1−ρ)(γ2(ϕ+1)−2ϕ+2)
(1−γ2)(γ2(ϕ+1)2−8ϕ+8) > 0, we obtain Lemma 2.

Proof of Theorem 4. According to ΠDB
M − ΠDN

M = (1−ρ)(1−2γ+ρ)(1−ϕ)a2(
8(1−ϕ)+(1+ϕ)2γ2

)
(1−γ2)

− F, we obtain Theorem

2(i). Solving the inequality ΠRB
P ≤ ΠRN

P , we get that γ1 ≤ γ ≤ γ2, where

γ1 =

√
ϕ2+5ϕ−4−

√(
(ϕ2−6ϕ+33)ϕ−24

)
ϕ

2(1+ϕ)2 and γ2 =

√
ϕ2+5ϕ−4+

√(
(ϕ2−6ϕ+33)ϕ−24

)
ϕ

2(1+ϕ)2 .

Proof of Theorem 5. Theorem 5 can be derived by calculating the first-order derivatives of F2. Taking

the first order derivative of F2, we have ∂F2
∂ρ = 2a2(ϕ−1)(γ−ρ)

(γ2−1)(γ2(ϕ+1)2−8ϕ+8) < 0,

∂F2
∂γ =

2a2(ρ−1)(ϕ−1)(−3γ4(ϕ+1)2+2γ3(ρ+1)(ϕ+1)2+γ2(ϕ(ϕ+10)−7)−γ(ρ+1)(ϕ(ϕ+10)−7)+8(ϕ−1))
(γ2−1)2

(γ2(ϕ+1)2−8ϕ+8)2 < 0,

and ∂F2
∂ϕ = − a2γ2(ρ−1)(ϕ−3)(ϕ+1)(2γ−ρ−1)

(γ2−1)(γ2(ϕ+1)2−8ϕ+8)2 < 0.

Proof of Corollary 1. According to F1 − F2 = 1
8 a2

(
− 8(ρ−1)(ϕ−1)(2γ−ρ−1)

(γ2−1)(γ2(ϕ+1)2−8ϕ+8) − ρ2 + 1
)
> 0, we obtain

Corollary 1

Proof of Theorem 6. Comparing the platform’s profit ΠRB
P with ΠDB

P , we have ΠRB
P − ΠDB

P ≥ 0 when
ϕ ≤ ϕ1. Comparing the platform’s profit ΠAN

P with ΠDB
P , we have ΠAN

P − ΠDB
P ≥ 0 when ϕ ≥ ϕ2.

Comparing the platform’s profit ΠAN
P with ΠDN

P , we have ΠAN
P − ΠDN

P ≥ 0 when ϕ ≥ ϕ2. Comparing
the platform’s profit ΠRB

P with ΠDN
P , we have ΠRB

P − ΠDN
P ≥ 0 when ϕ ≤ ϕ3. Comparing the

platform’s profit ΠRN
P with ΠDN

P , we have ΠRN
P − ΠDN

P ≥ 0 when ϕ ≤ ϕ4. Now, we complete the
proof of Theorem 6.

Proof of Corollary 2. Corollary 2 can be derived by directly comparing ϕ1, ϕ2, ϕ3, and ϕ4.

Proof of Theorem 7. Theorem 7 can be derived by directly calculating the first order derivatives of ϕ1,
ϕ2, ϕ3, and ϕ4.
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