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Abstract: In the context of dual-channel supply chains, a game-theoretic model is developed to examine the strategic
implications of private label introduction by e-commerce platforms under both scenarios: with and without private labels.
The model analyzes optimal decisions regarding pricing, advertising investments, wholesale prices, marginal profits, and
equilibrium payoffs for manufacturers and platforms operating under a reselling model. The findings indicate that private
label introduction significantly influences the strategic choices and profit outcomes of both manufacturers and platforms,
with the direction of impact varying based on the manufacturer’s unit reselling cost. Numerical simulations further validate
the theoretical results and illustrate the effects of private label introduction on key variables within the supply chain. This
research provides theoretical insights and managerial implications for e-commerce platforms to formulate private label
strategies and optimize supply chain collaboration under varying market conditions.

Keywords: Dual-Channel Supply Chain; Private Label; E-commerce Platform; Game-Theoretic Analysis

Published: May 8, 2025

DOI:https://doi.org/10.62177/amit.v1i2.339

1.Introduction

With the deep penetration of Internet technologies and the rapid growth of the digital economy, the global e-commerce
market has continued to expand, and online consumption has gradually become a major choice for consumers. In 2023,
China’s online retail sales reached 13.79 trillion yuan, accounting for 30.8% of total retail sales of consumer goods, indicating
a rapid transformation in consumer purchasing behavior and the growing maturity of the e-commerce ecosystem. Against this
backdrop, e-commerce supply chains have enhanced operational efficiency and coordination by effectively integrating data,
logistics, and financial flows. For example, Alibaba’s “Cainiao” logistics network improved its average delivery time by 45%
during the 2023 “Double Eleven” shopping festival compared to 2018, highlighting the achievements of digital upgrades in
e-commerce supply chain management.

In pursuit of breaking growth bottlenecks and improving profitability, e-commerce platforms have actively promoted private
label strategies. Statistics show that by 2024, the global private label market reached $1.7 trillion, with a penetration rate
exceeding 21% in the U.S. Amazon’s private label, Amazon Basics, captured a 31% market share in the U.S. alkaline battery
market and expanded into apparel, home goods, and other categories, effectively boosting platform profitability. In the Chi-

nese market, private labels such as JD’s “Jingzao” and Alibaba’s “Taobao Xinxuan” have achieved rapid growth, with sales
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surpassing 8 billion yuan and user bases exceeding 120 million, respectively. Leveraging platform traffic and data analytics,
these private labels have swiftly responded to niche market demands.

However, the expansion of private labels has intensified the complex relationship of both competition and cooperation be-
tween e-commerce platforms and manufacturers. On the one hand, platforms capitalize on algorithmic recommendations and
search rankings to give their private labels competitive advantages in standardized or low-to-mid-priced product segments,
posing a threat to manufacturer brands. Surveys reveal that 61% of manufacturers are concerned about private labels canni-
balizing their market share. On the other hand, manufacturers are actively developing direct sales channels, strengthening
brand control through official websites, private traffic operations, and other direct-to-consumer strategies. Platforms such
as Huawei Mall, iMaotai, and Nike’s WeChat mini-program have all achieved rapid growth in online direct sales, further
intensifying market competition with e-commerce platforms.

The proliferation of dual-channel supply chains has complicated the interactions between manufacturers and e-commerce
platforms regarding sales channels, product positioning, and pricing strategies. While e-commerce platforms promote private
label development, they also face increased cooperation frictions and “double marginalization” effects resulting from private
label introduction. Due to product category heterogeneity, the introduction of private labels exhibits dynamic and context-de-
pendent characteristics. Therefore, determining appropriate private label introduction strategies and effectively coordinating
the interests of manufacturers under a dual-channel environment have become critical challenges affecting supply chain
performance and platform competitiveness. Exploring the interaction mechanisms between e-commerce platforms and
manufacturers in dual-channel settings and identifying key factors influencing strategic choices are essential for platforms to
achieve differentiated development and collaborative gains.

With the rapid development of e-commerce and multichannel retailing, dual-channel supply chains have become a critical op-
erational model for e-commerce platforms. To strengthen channel control and optimize profit structures, many platforms have
adopted private label strategies, which have attracted increasing attention from academia. Existing studies have examined
private label introduction in dual-channel environments from various perspectives, including market competition, channel
power dynamics, consumer perceptions, and supply chain coordination.

From the perspective of market competition, Raju et al. (1995) found that introducing private labels enhances retailers’
bargaining power in price competition and highlighted the moderating role of price sensitivity among competing products'.
Chen et al. (2011) explored how differences in quality and cost between national brands and private labels affect profit
distribution and supply chain coordination'”’. Kuo and Yang (2013) suggested that when the substitutability of national brands
is low, retailers benefit from offering private labels with quality levels close to those of national brands to maximize profits™”.
Zheng et al. (2022) pointed out that introducing private labels intensifies competition among manufacturers and increases
pricing uncertainty, especially under complex contractual relationships'.

Li et al. (2022) used a cost-quality trade-off model to show that, under certain conditions, high-quality private labels can
enhance retailers’ overall profits”. Ma and Siebert (2024) demonstrated that launching private labels encourages retailers to
adjust product portfolios and pricing strategies, thereby optimizing channel profits through demand shifting'®. Reza-Ghare-
hbagh et al. (2025) emphasized that retailers prefer collaborating with manufacturers offering low costs and high capacity or
strong brand power to gain competitive advantages through pricing and promotional strategies””’. Bedoui et al. (2024), based
on empirical evidence, found that as market share increases, manufacturer brands become less responsive to private label
promotional pricing".

From the perspective of channel power dynamics, Ru et al. (2015) discovered that private label introduction helps mitigate
double marginalization and, under certain conditions, increases the demand and wholesale price of national brands". Liao et
al. (2020) argued that private label positioning is influenced by procurement mechanisms and channel pricing authority"”.
Cheng et al. (2021), through a multi-tier supply chain model, found that when private labels possess significant market com-
petitiveness, distributors play a positive role in coordinating upstream and downstream relationships""). Gielens et al. (2023),
using cross-country data, showed that while private label market shares tend to converge globally, they still exhibit significant

regional differences due to economic and cultural factors'?.
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Regarding the mechanisms of dual-channel supply chains, Huang et al. (2011) developed models under centralized and
decentralized decision-making to explore pricing and production adjustments in the face of demand disruptions'”. Rodriguez
and Aydin (2015), using a nested logit model, analyzed joint decisions on product assortment and pricing, revealing that
inventory costs influence channel conflicts. Ding et al. (2016) employed a Stackelberg game model to study tiered
pricing strategies under manufacturer leadership, finding that uniform pricing under certain market conditions optimizes
manufacturer profits”. Liu et al. (2016) compared pricing strategies under different information scenarios, showing that risk
aversion and information asymmetry reduce overall supply chain efficiency!”. Chen et al. (2017) examined joint price and
quality decisions, noting that the introduction of new channels promotes product quality improvements and enhances channel
structure efficiency!”. Zhou et al. (2018) explored how service cost-sharing contracts, under free-riding behavior, impact
service levels and profits, finding that differentiated pricing can mitigate channel price competition and increase manufacturer
profits'"®).

Chu et al. (2025) investigated the interaction between e-commerce platform private labels and manufacturer channel choices
through a game-theoretic model, revealing that although private labels reduce manufacturer brand profits, they help alleviate

[19

double marginalization'”. Zha et al. (2025) found that platforms can leverage private labels as strategic tools in pricing and

1 Paha (2025) studied scenarios of quality information asymmetry, showing that manufacturers use wholesale

negotiation
pricing and market share contracts to counter retailers’ informational advantages”'". From the perspective of consumer
perceptions, Fuduric et al. (2022) reported that consumers exhibit more positive attitudes toward national brands, posing chal-
lenges for private label market acceptance™. Mao et al. (2023) indicated that reference prices, package sizes, and consumer
income levels significantly influence the likelihood of choosing private labels™. Choi and Turut (2023) observed that when
private label quality approaches that of national brands, some consumers shift toward premium products, helping national
brands maintain market share and profitability™*.

These studies collectively reveal the multifaceted impacts of private label introduction on market competition, channel
power structures, pricing mechanisms, and supply chain coordination in dual-channel supply chains, providing a theoretical
foundation for understanding private label strategies in e-commerce platforms. However, most existing research focuses
on traditional retailers, with limited attention to dynamic games, coordination mechanisms, and multi-stakeholder interest
balancing under e-commerce platform-led dual-channel environments.

The current literature offers important theoretical insights into the role of private labels in dual-channel supply chains,
covering aspects of market competition, channel power, consumer perceptions, and supply chain coordination. In particular,
game-theoretic and empirical studies have highlighted the complex effects of private label introduction on supply chain struc-
ture, profit distribution, and market strategies. Nevertheless, research focusing on platform-led dual-channel contexts remains
scarce, especially regarding private label strategy choices, impacts on manufacturer cooperation, channel coordination, and
supply chain balance. Therefore, this study centers on the issue of private label introduction by e-commerce platforms under
a dual-channel environment, analyzing its effects on supply chain coordination and platform competitiveness through the
lens of platform-manufacturer interactions. The goal is to explore strategies that optimize platform profitability and channel

collaboration, offering theoretical support and practical insights for platforms in developing effective private label strategies.

2.Model Development and Solution

2.1 Problem Description

With the rapid growth of e-commerce, online platforms have gradually become a critical sales channel for manufacturers’
national brand (NB) products. Under this environment, manufacturers distribute their products through two channels
simultaneously: direct-to-consumer (DTC) online sales via their own channels, and indirect sales through e-commerce
platforms where the platform sets the retail price. This dual-channel supply chain structure enhances manufacturers’ access to
consumers while granting the platform pricing power and traffic control over product sales. However, the coexistence of these
channels not only expands market coverage but also intensifies internal competition, leading to increasingly complex trade-
offs between manufacturers and platforms regarding pricing, advertising, and sales volumes.

To strengthen channel competitiveness and increase profitability, e-commerce platforms have begun to consider introducing

3
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private label (store brand, SB) products, which are sold alongside national brand products on the same platform. The
introduction of a private label adds a new self-controlled product line to the platform’s portfolio, thereby reshaping the
existing supply chain structure and decision-making processes. The substitutability between private labels and national
brands, the allocation of platform resources, and consumer purchase choices—driven by factors such as price sensitivity,
advertising effectiveness, and brand preference—together form a complex network of competition and cooperation between
manufacturers and platforms.
Within this dual-channel environment, the decision-making sequence between the platform and the manufacturer can be
summarized as follows: first, the platform decides whether to introduce a private label and determines the pricing strategy
for the private label product; next, the manufacturer responds by setting its advertising investment level for national brand
products sold on the platform and deciding on the pricing strategy for its direct sales channel; finally, consumers make their
purchasing decisions between the platform channel and the direct channel based on product prices, advertising effects, and
perceived brand value. Through this interactive process, the strategic choices of both the platform and the manufacturer
jointly determine product demand, profit distribution, and the competitive dynamics between channels.
To facilitate analysis, the model is built under the following assumptions:
(1) Both the platform and the manufacturer are rational decision-makers seeking to maximize their own profits;
(2) Consumers’ purchase decisions are influenced by product price, advertising effects, and brand utility, with substitutability
existing between channels;
(3) The platform can influence sales performance through traffic allocation and recommendation algorithms;
(4) Manufacturers can enhance the perceived utility of national brand products on the platform by investing in advertising,
while bearing the associated advertising costs.
Based on these assumptions, decision models are developed for two scenarios: one where the platform does not introduce
a private label, and another where it does. By comparing the outcomes of the two scenarios in terms of pricing, advertising
investment, profits, and channel demand, this study aims to explore the impact mechanisms of private label introduction on
key stakeholders in the dual-channel supply chain.
The symbols and definitions used in the model are summarized in Table 1.

Table 1 Notation and Definitions

Symbol Definition
v Consumer’s perceived value for NB product in platform channel, uniformly distributed over [0,1]
) Consumer’s perceived value discount coefficient for NB product in manufacturer’s direct channel, 0 < § <1
n Consumer’s perceived value discount coefficient for SB product in platform channel, 0 <n<é§<1
B Adbvertising effectiveness coefficient for NB product’s consumer utility in the platform channel, 0 < g <1
c Manufacturer’s unit selling cost when wholesaling NB product to platform
M Profit of supply chain member k, k € {M, P}
U; Consumer utility of product in channel i, i € {d, f, s}
D; Demand for product in channel i, i € {d, f, s}
Di Unit retail price of product in channel i, i € {d, f, s}
w Unit wholesale price of NB product sold to platform
m Unit margin earned by platform from NB product sales
e Manufacturer’s advertising investment for NB product
Subscripts
M manufacturer
p e-commerce platform
d manufacturer’s direct channel (NB product)
f platform’s indirect channel (NB product)
s platform’s SB product channel
Superscripts
RN scenario without private label introduction
RS scenario with private label introduction

4
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2.2 Equilibrium Analysis without Private Label Introduction (RN)

In this section, the e-commerce platform does not introduce a private label (store brand, SB), and the decision-making
sequence under this model follows: S1: The platform decides not to introduce a private label. S2: The platform sets the
margin m for reselling the national brand (NB) product, while the manufacturer determines its advertising investment level e.
S3: The manufacturer sets the direct sales price p« for NB products in its own channel and the wholesale price w for selling
NB products to the platform; demand is then realized.

Under this setting, consumers’ utility functions are expressed as:
URN = e —py + Sv#(1)
UN =v—m—w+ Be#(2)

From the utility functions, we derive the critical perceived value thresholds /RN and &N for consumer choice.

Accordingly, the demand functions for NB products in the direct channel and the platform channel are given by:

e —py+6(m+w)— fde

DN = vV — iV =— #(3
et+tm—pg+w-—fe
DRV =1 — N = ;’fl Pe | 1aa)

The profit functions of the manufacturer and the platform are then formulated as:
RN RN v _ €
My =paDg" + (W —c)Ds —?#(5)

Y = mbDfV#(6)

Under this scenario, equilibrium solutions are obtained through a sequential optimization process. First, the manufacturer’s
profit function TI§Y(pg w) is differentiated with respect to ps and w to derive the manufacturer’s reaction functions for
direct sales price p« and wholesale price w. Next, these reaction functions are substituted into the profit functions of both the
manufacturer and the platform. By taking the first-order derivatives with respect to advertising investment e and platform

. s S RN* . RN oy RN* RN*
margin m, the equilibrium advertising investment e  and platform margin m  are solved. Substituting e  and m
back yields the equilibrium direct price pZN* and equilibrium wholesale price w . Finally, the equilibrium profits of the

manufacturer and the platform can be calculated as:
RN+ _ RN+ RN~ . e _ (€7
M =pg" "D + (WY — ) DN — T#(?)
TEN" = mRN=DEN*#(8)
2.3 Equilibrium Analysis with Private Label Introduction (RS)
In this section, the e-commerce platform introduces a private label (store brand, SB), and the decision-making sequence under
this model follows: S1: The platform decides to introduce a private label. S2: The platform sets the margin m for reselling
the national brand (NB) product, while the manufacturer determines its advertising investment level e. S3: The platform
determines the selling price ps of the SB product, while the manufacturer sets the direct sales price ps for NB products in its
own channel and the wholesale price w for supplying NB products to the platform; demand is then realized.

Under these conditions, consumers’ utility functions are expressed as:

UB = e —py + 6v#(9)

U?S =v—m—w+ Be#(10)
URS = nu#(11)
Based on the utility functions, the critical perceived value thresholds VS, 1,12?5, and 171325 are derived.
Accordingly, the demand functions for NB products in the direct channel, NB products in the platform channel, and SB

products are given by:
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e—pg+ps e+m—pg+w-—fe

DR = S — S = #(12
d U1 2 5—n 5—1 (12)
e+m— +w— fe
DES =1 — v = 6pi1 d +1#(13)
e—pa+ps P
DE = v’ —vf® =_Tns—;s#(14)

The profit functions of the manufacturer and the platform are formulated as:
2
e
5 = paD§® + (w — c)DF° — ?#(15)

° = mDF + p,DXS#(16)
Under this scenario, the equilibrium solutions are obtained through a sequential optimization process. First, the
manufacturer’s profit function I& (p,w) and the platform’s profit function IES(p;) are differentiated with respect to pa,
w, and ps, yielding the manufacturer’s reaction direct price pd, the platform’s reaction wholesale price w, and the platform’s
reaction SB price ps. Next, ps, w, and ps are substituted into the profit functions of both the manufacturer and the platform.
By taking the first-order derivatives with respect to the advertising investment e and the platform margin m, the equilibrium
advertising investment ¢ and platform margin m" are solved. Substituting eRS*, mRS*, pd, w, and ps back yields the
equilibrium direct sales price p&s+, equilibrium wholesale price WRS*, and equilibrium SB price p%5*. Finally, the equilibrium

profits of the manufacturer and the platform can be calculated as:

RS*y2
e
My =pg D" + W — D — %#(17)

3% = m® D" + pPDE#(18)

3.Strategic Effects and Numerical Simulations of Private Label Introduction

In the preceding sections, game-theoretic models were developed for two scenarios: one where the e-commerce platform
does not introduce a private label, and the other where it does. The optimal equilibrium solutions for pricing, advertising
investment, and profit extraction by both the manufacturer and the platform under each setting were derived. The theoretical
analysis revealed the mechanisms through which the introduction of a private label influences key decision variables and the
profit distribution among supply chain participants.

To further validate the theoretical findings and explore the sensitivity of game outcomes to changes in key parameters, this
section conducts numerical simulations based on the derived equilibrium solutions. The analysis focuses on the impact
of private label introduction on the manufacturer’s wholesale pricing, direct channel pricing, advertising decisions, the
platform’s profit margin, and the respective profits of both parties. By simulating variations in critical parameters, the analysis
aims to visually demonstrate how private label strategies shape the behavior of each participant within a dual-channel supply
chain, thereby providing empirical support for practical managerial insights.

3.1 Impact of Private Label Introduction on the Manufacturer’s Wholesale Price in the Resale Channel
This section investigates how the manufacturer’s wholesale price in the resale channel changes under two scenarios: with and
without the introduction of a private label by the e-commerce platform. By comparing these settings, the analysis explores the
influence of private label introduction on the manufacturer’s pricing decisions, as stated in Proposition 1.

Proposition 1: There exists a threshold ¢, such that: (1) The introduction of a private label leads the manufacturer to reduce
the wholesale price in the resale channel if and only if ¢ < cy; (2) The introduction of a private label leads the manufacturer
to increase the wholesale price in the resale channel if and only if ¢ > ¢;.

This result indicates that the impact of private label introduction on the manufacturer’s pricing strategy is contingent on the
cost structure. When the manufacturer’s resale cost is relatively low, competitive pressure from the platform’s private label
forces the manufacturer to lower the wholesale price to maintain the competitiveness of the national brand (NB) product
in the platform channel, thereby preserving sales volume and profitability. Conversely, when the resale cost is high, the

manufacturer responds to private label competition by raising the wholesale price to pass on part of the cost burden and
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reduce dependence on the platform channel, thereby protecting its own profit margin.

Figure 1 Numerical Simulation of the Impact of Private Label Introduction on Wholesale Price in the Resale Channel
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To further validate Proposition 1, a numerical simulation (Figure 1) illustrates the relationship between the manufacturer’s
unit resale cost and the wholesale price under scenarios with and without private label introduction. The horizontal axis
represents the unit resale cost, while the vertical axis represents the manufacturer’s wholesale price in the resale channel.
The results show that as the unit resale cost increases, the wholesale price rises under both private label introduction (red
line) and no private label introduction (black line). However, a critical threshold c¢; is observed: to the left of ¢4, private
label introduction results in a lower wholesale price compared to the non-introduction case, whereas to the right of ¢4, the
introduction of a private label leads to a higher wholesale price..

This finding suggests that when considering private label introduction, the e-commerce platform should carefully evaluate
the manufacturer’s cost structure. For manufacturers with low resale costs, introducing a private label may intensify price
competition and compress the manufacturer’s profit. In contrast, for manufacturers with high resale costs, private label
introduction may prompt the manufacturer to raise wholesale prices, transferring costs to the platform and potentially

affecting the platform’s overall procurement cost and product competitiveness.

3.2 The Impact of Private Label Introduction on the Manufacturer’s Pricing Strategy in the Direct
Sales Channel for NB Products

This section analyzes how the introduction of a private label (Store Brand, SB) by the e-commerce platform affects the
manufacturer’s pricing strategy for national brand (NB) products in its self-operated direct sales channel. The results are
summarized in Proposition 2.

Proposition 2: There exists a threshold ¢; such that: (1) Introducing a private label leads the manufacturer to lower the price
of NB products in the direct sales channel if and only if ¢ < ¢;; (2) Introducing a private label leads the manufacturer to raise
the price of NB products in the direct sales channel if and only if ¢ > c,.

This finding reflects the manufacturer’s pricing incentives under different cost structures. When the unit cost of reselling NB
products to the platform is relatively low, the introduction of a private label intensifies competition between the platform
channel and the direct sales channel. To maintain sales and competitiveness in the direct channel, the manufacturer is inclined
to lower the direct channel price to attract consumers. Conversely, when the unit resale cost is high, the manufacturer prefers
raising the direct channel price to mitigate competitive pressure and preserve profit margins in the face of private label

competition.
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Figure 2 Numerical Simulation of the Impact of Private Label Introduction on NB Product Pricing in the Direct Sales
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To validate Proposition 2, a numerical simulation was conducted (see Figure 2). The horizontal axis represents the unit resale
cost ¢ for the manufacturer, and the vertical axis represents the selling price of NB products in the direct sales channel. The
black line depicts the pricing without private label introduction, while the red line represents the pricing with private label
introduction. The simulation shows that both pricing curves decline as c increases, intersecting at the critical threshold C.
Forc < ¢, the red line is below the black line, indicating a lower price with private label introduction; for ¢ > ¢, the red line
exceeds the black line, indicating a higher price with private label introduction.

These results suggest that the e-commerce platform should carefully consider the manufacturer’s resale cost structure when
deciding to introduce a private label. The cost structure significantly influences the manufacturer’s pricing behavior in the
direct sales channel and thus affects the overall competitive dynamics within the dual-channel supply chain.

3.3 The Impact of Private Label Introduction on the Manufacturer’s Advertising Investment Strategy

This section examines how the introduction of a private label (Store Brand, SB) by the e-commerce platform influences the
manufacturer’s advertising investment decision. The findings are summarized in Proposition 3.

Proposition 3: The manufacturer’s advertising investment level without private label introduction is always higher than the
advertising investment level with private label introduction.

This conclusion highlights the marginal effect of advertising under different competitive environments. When the platform
does not introduce a private label, the manufacturer faces competition only within the NB product channel on the platform.
In this context, advertising has a stronger marginal impact on increasing NB product sales and profits, thereby incentivizing
the manufacturer to invest more in advertising to support sales. However, once the platform introduces a private label,
the manufacturer faces intensified competition not only from the platform’s private label but also from its own direct
sales channel. As a result, the spillover effect of advertising diminishes, reducing its contribution to increasing sales and
subsequently weakening the manufacturer’s incentive to raise advertising investment.

To validate Proposition 3, a numerical simulation was conducted (see Figure 3). The horizontal axis represents the
manufacturer’s unit resale cost ¢, and the vertical axis represents the advertising investment level. The black line shows the
advertising investment level without private label introduction, while the red line represents the investment level with private
label introduction. The simulation shows that as c increases, the advertising investment level rises under both scenarios, but
the two curves do not intersect at any point. The inequality gRN* - RS= holds consistently across the entire range, further

validating Proposition 3.
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Figure 3 Numerical Simulation of the Impact of Private Label Introduction on the Manufacturer s Advertising Investment
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This result indicates that under private label introduction, the manufacturer’s willingness to invest in advertising on the
platform declines. Therefore, the platform should account for the potential reduction in advertising incentives and the possible
impact on the overall allocation of promotional resources when formulating private label strategies.

3.4 The Impact of Private Label Introduction on the E-Commerce Platform’s Marginal Profit Decision in the Resale Channel
This section investigates how the introduction of a private label (Store Brand, SB) by the e-commerce platform influences its
marginal profit decision regarding the resale of National Brand (NB) products, as summarized in Proposition 4.

Proposition 4: There exists a threshold c, such that: (1) The introduction of a private label leads the platform to increase
the marginal profit in the resale channel if and only if ¢ < ¢4; (2) The introduction of a private label leads the platform to
decrease the marginal profit in the resale channel if and only if ¢ > c,.

This conclusion reflects the platform’s profit adjustment strategy under different manufacturer cost structures. When the
manufacturer’s unit resale cost is low, the platform can obtain greater profitability by raising the marginal profit, making
private label introduction beneficial for enhancing resale channel returns. Conversely, when the manufacturer’s unit resale
cost is high, the platform faces rising costs and supply pressure, and thus may need to reduce the marginal profit to relieve
channel pressure and maintain sales competitiveness.

Figure 4 Numerical Simulation of the Impact of Private Label Introduction on the Platform’s Marginal Profit in the Resale Channel
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To validate Proposition 4, a numerical simulation was conducted (see Figure 4). The horizontal axis represents the
manufacturer’s unit resale cost, and the vertical axis represents the platform’s marginal profit in the resale channel. The black
line shows the marginal profit without private label introduction, while the red line represents the marginal profit with private
label introduction. The simulation results indicate that both curves decline as the unit resale cost increases, intersecting at the
threshold c4. Forc < ¢y, the red line is above the black line, suggesting that private label introduction increases the platform’s
marginal profit. For ¢ > c4, the red line falls below the black line, indicating that private label introduction instead leads to a
reduction in marginal profit.
This finding suggests that when deciding whether to introduce a private label, the e-commerce platform should
comprehensively consider the manufacturer’s cost level and its own need to adjust channel profitability. When the
manufacturer’s cost is low, private label introduction can enhance the platform’s bargaining power and profit margin;
however, when the manufacturer’s cost is high, private label introduction may intensify channel competition pressure,
requiring the platform to lower marginal profits to stabilize supply chain cooperation.
3.5 The Impact of Private Label Introduction on the Manufacturer’s and Platform’s Profit
This section examines how the introduction of a private label affects the profits of both the manufacturer and the e-commerce
platform, as presented in Propositions 5 and 6.
Proposition 5: There exists a threshold ¢5 such that: (1) The introduction of a private label reduces the manufacturer’s profit if
and only if ¢ < ¢; (2) The introduction of a private label increases the manufacturer’s profit if and only if ¢ > cs.
This result reveals that the manufacturer’s profit is jointly influenced by the platform’s private label introduction decision
and the manufacturer’s cost structure. When the manufacturer’s unit resale cost is low, the marginal profit from the resale
channel is relatively high. In this case, the introduction of a private label strengthens the platform’s bargaining power,
squeezes the manufacturer’s profit margin in the resale channel, and leads to a decline in overall profit. Conversely, when
the manufacturer’s unit resale cost is high, the marginal profit from the resale channel is limited. To maintain channel
competitiveness, the platform tends to lower the wholesale price and reduce channel margins. Under such conditions,
introducing a private label alleviates downward price pressure on the manufacturer by partially substituting the resale channel
with private label sales, thereby providing compensatory revenue and increasing the manufacturer’s overall profit.

Figure 5 Numerical Simulation of the Impact of Private Label Introduction on the Manufacturer s Profit
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To validate Proposition 5, a numerical simulation was conducted (see Figure 5). The horizontal axis represents the
manufacturer’s unit resale cost ¢, and the vertical axis represents the manufacturer’s profit IT,,. The black line shows the
manufacturer’s profit without private label introduction, while the red line shows the profit with private label introduction.

The simulation results indicate that both curves increase with rising ¢, intersecting at ¢5. For ¢ < cs, the red line lies below
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the black line, implying that private label introduction reduces the manufacturer’s profit. For ¢ > cs, the red line exceeds the
black line, indicating that private label introduction improves the manufacturer’s profit.

This finding suggests that when evaluating the impact of a platform’s private label introduction, manufacturers should
closely consider their own resale cost levels. For manufacturers with low resale costs, attention should be paid to the risk
of profit compression due to private label competition. Conversely, for manufacturers with higher resale costs, private label
introduction may help alleviate competitive pressure and enhance profit performance.

Proposition 6: There exists a threshold ¢, such that: (1) The introduction of a private label increases the platform’s profit if
and only if ¢ < ¢¢; (2) The introduction of a private label decreases the platform’s profit if and only if ¢ > c.

This result highlights that the platform’s profit is jointly influenced by the manufacturer’s unit resale cost and the private
label strategy. When the manufacturer’s unit resale cost is low, the marginal profit from selling NB products through the
resale channel is relatively high. Under such circumstances, the platform can further compress the manufacturer’s bargaining
power by introducing a private label, thereby enhancing its own profitability. Therefore, introducing a private label becomes a
favorable strategy for boosting the platform’s profit.

Conversely, when the manufacturer’s unit resale cost is high, the marginal profit available from the resale channel diminishes.
Even with a private label, the platform struggles to extract additional gains through price pressure. Moreover, the introduction
of a private label may divert some consumer demand away from NB products toward the platform’s private label (SB)
products, reducing the sales and profitability of NB products and ultimately lowering the platform’s overall profit. In such
cases, the platform is more inclined not to introduce a private label, thereby maintaining channel stability and preserving NB
product revenues.

Figure 6 Numerical Simulation of the Impact of Private Label Introduction on the Platform s Profit
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To validate Proposition 6, a numerical simulation was conducted (see Figure 6). The horizontal axis represents the
manufacturer’s unit resale cost €, and the vertical axis represents the platform’s profit II,. The black line shows the platform’s
profit without private label introduction, while the red line represents the platform’s profit with private label introduction.
The results indicate that both curves increase as € rises, intersecting at €. The figure shows that when ¢ < cg, introducing
a private label improves platform profit; whereas when ¢ > ¢, introducing a private label reduces platform profit, making it
more beneficial for the platform to retain the original resale model.

These findings suggest that, in determining whether to introduce a private label, the platform should carefully consider
the manufacturer’s unit resale cost. Introducing a private label can help expand profit margins when costs are low, while

refraining from introducing a private label may help avoid profit loss due to market cannibalization when costs are high.
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4.Conclusion and Future Directions

This study systematically investigates the strategic choice of private label introduction by e-commerce platforms under a
dual-channel environment and its impact on the supply chain. By developing game-theoretic models for two scenarios—one
in which the platform introduces a private label and one in which it does not—the research provides an in-depth analysis of
the optimal decision-making behavior of manufacturers and platforms regarding pricing, advertising investment, wholesale
pricing, marginal profit, and profit outcomes. The study not only derives equilibrium solutions for key variables but also
employs numerical simulations to visually demonstrate the influence of private label introduction on both parties’ strategies
and profits. The results reveal that the introduction of a private label exerts dynamic effects on the relationship between
manufacturers and platforms within the supply chain, with the direction and magnitude of these effects being contingent on
critical parameters such as the manufacturer’s unit resale cost. Specifically, when the unit resale cost is low, introducing a
private label enhances the platform’s profitability while compressing the manufacturer’s profit margin; conversely, when the
cost is high, private label introduction may increase the manufacturer’s profit while reducing the platform’s profit. This study
offers theoretical insights and managerial implications for e-commerce platforms in formulating appropriate private label
strategies under different cost structures.

Nevertheless, several limitations remain in this research. First, the model adopts simplified assumptions regarding consumer
preferences, advertising effects, and market demand, without fully accounting for consumer heterogeneity and the influence
of multidimensional perceived value on purchasing behavior. Second, the analysis is based on a static game model, failing
to capture the long-term dynamics and strategy evolution within the supply chain. Future research could expand in several
directions: (1) incorporating consumer behavior experiments or multi-source data for empirical validation to enhance the
model’s practical explanatory power; (2) employing dynamic game models or multi-stage decision frameworks to explore
strategy evolution and equilibrium in long-term cooperation between platforms and manufacturers; and (3) extending the
model to consider multiple manufacturers and competitive multi-platform environments to analyze strategic differences
and coordination mechanisms in private label introduction. These expansions are expected to further enrich the theoretical
framework for private label strategies under dual-channel settings and provide more adaptive theoretical and practical

guidance for supply chain management and platform decision-making.
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