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Driven by the prosperity of the online retail market and the success of the agency selling format, dual-channel retailers have engaged extensively in online retailing. However, whether dual-channel retailers act as intermediaries to introduce agency channels for third-party sellers in their online stores has not yet received sufficient attention. To address this problem, we perform game-theoretic analysis of the optimal channel strategy of a dual-channel retailer under three channel structures: No-agency mode, manufacturer-agency mode, and e-tailer-agency mode. Under each structure, the price competition model is studied, with the manufacturer as the Stackelberg leader and the retailer or authorized e-tailer as the follower. We analyze the optimal prices and profits of different structures and study the influence of agency channels. Our analysis shows that when the commission rate is higher than a certain threshold, the dual-channel retailer will introduce an agency channel for the third-party seller, and when the commission rate is high, the dual-channel retailer prefers to introduce an agency channel for the manufacturer rather than an authorized e-tailer. However, higher offline operating cost reduces the willingness of the dual-channel retailer to introduce an agency channel. Furthermore, the manufacturer will always benefit from the agency channel and, because of the mitigation of double marginalization, the manufacturer is most profitable in the manufacturer-agency mode. Finally, introducing an agency channel for the third-party seller can create a “win-win” outcome for the manufacturer and the dual-channel retailer, while the e-tailer-agency mode can increase the dual-channel retailer’s relative channel power under certain conditions.
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1 INTRODUCTION
The success of online retail has enticed an increasing number of brick-and-mortar retail giants to adopt dual-channel retail, that is, to build their own online stores based on physical stores, such as Walmart, Target, or Staples [1–3]. Most dual-channel retailers operate in a traditional reselling format, where retailers buy products from manufacturers and then resell them to consumers. An increasingly popular online business format is the agency selling format. In this format, retailers only charge commission fees to allow manufacturers or e-tailers to access consumer traffic on the online stores [4–6]. For example, JD.com, as a hybrid online retailer, had more than 270,000 third-party sellers in its online marketplace in 2019.1 In the first quarter of 2019, Amazon’s third-party sales accounted for approximately 53% of total revenue.2
Under these circumstances, some dual-channel retailers began to introduce agency channels to online stores to support the selling activities of third-party sellers. However, dual-channel retailers remain slightly cautious about cooperating with third-party sellers. For example, Walmart has attached importance to third-party sellers since 2016, but had only 35,000 active sellers by 2020, which is insignificant compared to Amazon.3 In order to avoid fake items, Target does not engage in large-scale investment promotion of third-party sellers for online stores, but chooses to cooperate with certain dominant brands, aiming to supplement the current product portfolio.4 In fact, the reason for the slow online progress of dual-channel retailers may be that both manufacturers and dual-channel retailers are concerned that the new channel’s introduction will change the relationships among supply chain members [7–11]. Although the commission fee paid by third-party sellers creates a new source of income, dual-channel retailers may be more worried that online retail will cannibalize the offline market and reduce profits. Moreover, whether upstream manufacturers act as third-party sellers or authorize other e-tailers as third-party sellers to accept the invitation of dual-channel retailers is also uncertain because channel encroachment may aggravate channel conflicts and damage manufacturers’ profits. Although the online market development of dual-channel retailers is an important strategic decision, there is little literature on the relationship between agency channels and the optimal channel strategy of dual-channel retailers.
Motivated by the above practice observations, it is necessary to understand how dual-channel retailers operate online agency channels. This study aimed to answer the following research questions: When should the dual-channel retailer introduce an agency channel for the third-party seller? How should a third-party seller be selected? Should the third-party seller be a manufacturer or an authorized e-tailer? Which channel structure does the manufacturer prefer? What role does the third-party agency channel play in the relationship between the dual-channel retailer and the manufacturer? To address the above questions, we developed a game-theoretic model consisting of a dual-channel retailer, a manufacturer, and an authorized e-tailer. The dual-channel retailer resells the manufacturer’s products through its own physical store and online store simultaneously. On this basis, we examined three modes: 1) No-agency mode (i.e., D mode), where the dual-channel retailer does not introduce the agency channel in the online store; 2) manufacturer-agency mode (i.e., MA mode), where the dual-channel retailer introduces the agency channel for the manufacturer, and the manufacturer sells products directly to consumers by paying a commission fee; 3) e-tailer-agency mode (i.e., TA mode), where the dual-channel retailer introduces the agency channel for the e-tailer, and the e-tailer indirectly resells the manufacturer’s products to consumers by paying a commission fee. The main findings of this study are as follows:
First, we analyzed the optimal channel strategy for the dual-channel retailer. The dual-channel retailer introduces the agency channel for the third-party seller only if the commission rate is higher than a certain threshold. With the increase in commission rate, due to the elimination of the double marginal effect, the dual-channel retailer is more inclined to cooperate with the manufacturer than the e-tailer. The dual-channel retailer’s optimal strategy depends on the trade-off between the advantage of the commission fee and the disadvantage of channel competition.
Second, we analyzed the impact of introducing an agency channel. Under the agency mode, the dual-channel retailer lowers the retail price, but only achieves higher demand when the offline operating cost is low. Interestingly, the manufacturer lowers the wholesale price but always benefits from the agency channel expansion. The key driver for the manufacturer is the trade-off between the limited wholesale revenue from the dual-channel retailer and the improved sales profit from the direct agency channel or the improved wholesale revenue from the indirect agency channel. Furthermore, the manufacturer prefers the direct agency channel of the manufacturer to the indirect agency channel of the e-tailer, because the manufacturer can flexibly set the retail price and avoid double marginalization.
Finally, under certain conditions, the introduction of the agency channel can create a “win-win” outcome for the dual-channel retailer and the manufacturer. The agency channel can be regarded as the external choice of the dual-channel retailer in competition with the manufacturer, and providing the agency channel for the e-tailer can increase the relative channel power of the dual-channel retailer.
The main contributions of this study are as follows: First, it contributes to retailers’ online channel management by considering online sales formats. We considered a hybrid online store operated by a dual-channel retailer, where the retailer not only resells the manufacturer’s products online and offline, but also acts as an intermediary for the third-party seller and charges a commission fee. The results show that the dual-channel retailer can obtain higher profits by introducing an agency channel in addition to a reselling channel. This provides a reasonable explanation for dual-channel retailers expanding online stores to merchants in practice. Second, our work enriches the competitive structure of the agency selling format. We analyze the manufacturer’s agency mode and the authorized e-tailer’s agency mode. The results show that the manufacturer has an incentive to enter the retailer’s online store through self-operating or authorizing the e-tailer, and the retailer may benefit from the competitor’s market entry. Finally, our work sheds light on the strategic value of agency channels. In addition to increasing profits, as an external choice to compete with the manufacturer, introducing an agency channel for authorized e-tailers can increase the retailer’s relative channel power. Our results provide some interesting management insights and directions for retailers and manufacturers engaged in multichannel retailing.
The remainder of this paper is organized as follows. Section 2 presents the relevant literature. Section 3 describes the model setting and key assumptions. Section 4 presents the derivation of the optimal solutions. Section 5 compares the optimal decisions and profits across modes. Section 6 presents an extended analysis of the results. Section 7 summarizes the conclusions and provides directions for future research. All proofs are provided in the “Supplementary Appendix S1”
2 LITERATURE REVIEW
The findings of this study contribute to the following two research streams: Channel management and online retail formats. Next, we review the above topics in the literature and clarify the novelty of our study.
2.1 Online Channel Introduction
Researchers have paid great attention to the effects of online channel introduction and endogenous channel selection decisions. Common strategic benefits for manufacturers introducing online channels are more sales, better fulfillment services, higher shareholder values, and competitive advantages in the marketplace [12–15]. The same decisions pertain to brick-and-mortar retailers and e-tailers, which are more relevant to our work. Yoo and Lee [10] found that an independent retailer may reduce profit after adding an online channel, and proposed a framework composed of five key strategic factors to explain the impacts of online channel expansion. Karray and Sigué [16] discussed the feasibility of an offline retailer using an online expansion and pricing strategy to deal with the manufacturer’s channel encroachment. Cao et al. [17] found that lower platform commissions and more generous offline return strategies both motivate offline retailers to enter the online market. Extending the research to duopoly competition, Karray and Sigué [18] show that two offline retailers may be trapped in a prisoner’s dilemma by losing their relative competitive advantage by simultaneously adopting multi-channel retailing. Titiyal et al. [19] used a hybrid MCDM model to prioritize e-retailers’ distribution strategies based on performance and products, providing support for online distribution strategy selection. Chen et al. [20] found that e-tailers prefer to introduce online channels as decision-making followers, but become less inclined to introduce online channels as risk aversion increases.
Previous work mainly studied the introduction of online channels by the manufacturer or the retailer for their own sales, but ignored channel interactions of the dual-channel retailer and the distinction between channel sales formats. In contrast to the above research, we make contributions by considering the dual-channel retailer introducing an agency channel for the third-party seller. The dual-channel retailer not only sells the manufacturer’s products online and offline, but also introduces an agency channel for a third-party seller who sells the same manufacturer’s products.
2.2 Online Retail Format
Many studies have focused on revealing the comparison between the reselling format and the agency selling format. Hagiu and Wright [5] found that the key to the choice between the two formats lies in the relative information held by intermediaries or independent suppliers. Tian et al. [21] provided insights showing that upstream competition weakens the advantages of the agency selling format, and the trade-off between the transfer of pricing power and the responsibility of order fulfillment determines the equilibrium strategy. Wei et al. [22] focused on the online retail format selection of competing manufacturers under the influence of the leader-follower relationship. Other works on online retail formats have examined the interaction with business operation decisions. For example, Wang et al. [23] explored whether the intermediary shares information voluntarily in a hybrid online market, where the intensity of channel competition and proportional fee are considered. Guo et al. [24] investigated how the e-tailer determines the product bundling strategy when providing an agency selling format for two independent suppliers at the same time. Chen et al. [25] studied the interaction between return-freight insurance and the online retail format and verified that the agency selling format needs a more flexible return strategy than the reselling format.
Our work is most closely related to Mantin et al. [26] and Zheng et al. [27], who analyzed the impact of a third-party seller’s agency channel on manufacturers and retailers. Our work differs from these studies in the following three ways. First, Mantin et al. [26] and Zheng et al. [27] targeted a situation, in which the retailer provides the e-tailer with an agency channel, while ignoring the possibility of the manufacturer as a third-party seller choosing the agency channel. In our work, the manufacturer’s agency channel and the e-tailer’s agency channel are equally important and considered. Second, Mantin et al. [26] and Zheng et al. [27] considered an independent third-party e-tailer; that is, the cost of the e-tailer is exogenous rather than determined by the manufacturer. In our work, we consider authorized third-party e-tailers who wholesale products from the manufacturer and then resell them to consumers. Third, Mantin et al. [26] found that the agency channel can increase the retailer’s ability to bargain with the manufacturer. Zheng et al. [27] found that the agency channel can alleviate the double marginal effect of a retailer’s channel. However, we find that the e-tailer’s agency channel increases the relative channel power of the retailer, while the manufacturer’s agency channel does not have such a strategic role.
3 THE MODEL
We consider a decentralized supply chain consisting of a manufacturer, a dual-channel retailer (called retailer), and an authorized e-tailer (called e-tailer). The manufacturer sells products to the retailer, who then resells them in a physical store and an online store. The retailer considers providing the manufacturer or the e-tailer with an agency channel that can directly access consumers in an online store. The retailer also charges a commission fee to the manufacturer or the e-tailer. We define the retailer’s online store as a hybrid store that adopts a reselling format and agency selling format. We also assume that the commission rate is exogenous and fixed within 50% [21, 28]. The following three channel structures are explored: No-agency mode (i.e., D), manufacturer-agency mode (i.e., MA), and e-tailer-agency mode (i.e., TA). These results are depicted in Figure 1.
[image: Figure 1]FIGURE 1 | Channel structure of different mode: (A) no-agency mode; (B) manufacturer-agency mode; (C) e-tailer-agency mode.
Three alternative modes evaluated are as follows:
• No-agency mode (D): Under the D mode, the retailer does not introduce an agency channel and resells products through its own physical store and online store. The retailer implements an equal online and offline pricing strategy. The manufacturer starts by offering a wholesale price to the retailer, which, in turn, sets a retail price for consumers.
• Manufacturer-agency mode (MA): Under the MA mode, the retailer introduces an agency channel for the manufacturer, and the manufacturer pays a commission fee to sell in an online store. In addition to setting the wholesale price, the manufacturer must independently decide the retail price of the agency channel. The retailer acts as a distributor and intermediary for the manufacturer.
• E-tailer-agency mode (TA): Under the TA mode, the retailer introduces an agency channel for the e-tailer, which pays a commission fee to sell in the online store. The manufacturer determines the wholesale prices for the retailer and e-tailer, and then the two merchants set retail prices for their own selling channels. The retailer acts as an intermediary for the e-tailer, while still acting as a distributor for the manufacturer.
Linear demand functions effectively characterize price competition across multiple channels and have been widely adopted in the marketing and operations literature [6, 13, 15, 20, 27, 29, 30]. Specifically, they can be written as follows:
[image: image]
The retailer’s offline channel, retailer’s online channel, manufacturer’s agency channel, and e-tailer’s agency channel are indexed by [image: image], respectively. [image: image] and [image: image] represent the retail price and demand in channel [image: image], respectively. The retailer independently resells products into two channels at the same time, and because of the equal pricing strategy, sets [image: image]. The total demand of the retailer is [image: image], where [image: image] is the demand from the retailer’s offline channel, and [image: image] is the demand from the retailer’s online channel. [image: image] represents the market potential of each channel. The higher the value of [image: image], the larger the market base. Apparently, the total market potential of the three channels (3a) is higher than that of two channels (2a), which can be regarded as one of the advantages of channel expansion. [image: image] is the measure of the intensity of competition between different channels, and a higher value of [image: image] indicates a greater degree of channel competition. Our hypothesis implies that the intensity of competition between online channels and between online and offline channels is the same, which can simplify the model analysis without affecting the robustness of the main conclusions. We relax this assumption in an extension. The operation costs of the offline and online channels are [image: image] and [image: image], respectively, and we reasonably suppose that [image: image] and [image: image]. Moreover, to ensure the uniqueness and non-negativity of the optimal solutions, we let [image: image], which implies that when competing with online channels, the offline operating cost cannot be too high.
Supply chain members play a sequential game of complete information and make decisions based on the principle of profit maximization. Next, we analyze the optimal decisions of the supply chain members.
4 EQUILIBRIUM ANALYSIS
In this section, we first describe the benchmark, that is, a situation where there is no agency channel. Next, we consider the situation, in which the retailer introduces an agency channel for the manufacturer. Finally, we investigate the situation, in which the retailer introduces an agency channel for the e-tailer. The latter two are collectively referred to as agency mode.
4.1 No-Agency Mode (D)
In this subsection, the retailer does not introduce agency channels and distributes the manufacturer’s products through physical and online stores. The manufacturer first quotes the wholesale price [image: image] and then the retailer determines the retail price [image: image]. The profit functions of the retailer and manufacturer are given by:
[image: image]
[image: image]
We use the superscript “D” to indicate the equilibrium outcomes of this mode and solve the problem backward. For the given wholesale price [image: image], we first obtain the optimal retail price that maximizes [image: image]. Using the reaction function, we determine the wholesale price for the retailer by maximizing the manufacturer’s individual profit function [image: image]. The optimal decisions of the retailer and manufacturer are as follows:
(i) The retailer’s optimal retail price is [image: image];
(ii) The manufacturer’s optimal wholesale price is [image: image].
It is easy to see that when the retailer resells products offline and online, 1) the retailer’s optimal retail price has a positive relationship with the product’s market base and the offline operating cost; 2) the manufacturer’s optimal wholesale price and the retailer’s demand have a positive relationship with the product’s market base and a negative relationship with the offline operating cost. Consistent with intuition, the retailer charges consumers high retail prices to balance high offline operating costs, resulting in low demand. To deal with the reduction in the retailer’s marginal profit, the manufacturer would lower the wholesale price to ensure the order quantity. Increased offline operating costs also reduce the profits of retailers and manufacturers. The profit for the retailer under the D mode serves as a base for evaluating whether the retailer should introduce an agency channel for third-party sellers.
4.2 Manufacturer-Agency Mode
In this subsection, the retailer introduces an agency channel for manufacturers. The manufacturer accepts the offer and shares the direct selling revenue with the retailer. The manufacturer plays the role of supplier and retailer, while the retailer plays the role of distributor and intermediary. The game proceeds as follows. In the first stage, the manufacturer decides the wholesale price [image: image]; in the second stage, the retailer and manufacturer simultaneously set their retail prices [image: image] and [image: image]. The profit functions of the retailer and manufacturer are given by:
[image: image]
[image: image]
We use the superscript “MA” to indicate the equilibrium outcomes of this mode. We solve the above game using backward induction and obtain the optimal decisions of the retailer and the manufacturer, given as follows:
(i) The retailer’s optimal retail price is:
[image: image]
(ii) The manufacturer’s optimal retail price is:
[image: image]
(iii) The manufacturer’s optimal wholesale price is:
[image: image]
4.3 E-Tailer-Agency Mode
In this subsection, we consider the situation, in which the retailer introduces an agency channel for the e-tailer and charges the e-tailer a commission fee. Therefore, the manufacturer first announces wholesale prices [image: image] and [image: image], and then the retailer and e-tailer simultaneously determine their profit-maximizing retail prices [image: image] and [image: image]. The profit functions of the retailer, e-tailer, and manufacturer are given by
[image: image]
[image: image]
[image: image]
We use the superscript “TA” to indicate the equilibrium outcomes of this mode. Using the backward rule, we obtain the optimal decisions of the retailer, the e-tailer, and the manufacturer, given as follows:
(i) The retailer’s optimal retail price is [image: image];
(ii) The e-tailer’s optimal retail price is [image: image];
(iii) The manufacturer’s optimal wholesale price for the retailer is [image: image];
(iv) The manufacturer’s optimal wholesale price for the e-tailer is [image: image].
5 COMPARISON
5.1 Impacts of the Agency Channel
In this subsection, assuming that the channel structure is determined, we identify the impact of introducing an agency channel. According to the optimal solutions of the three modes, we compare the optimal price, demand, and profit to examine the agency channel’s impacts on the retailer and the manufacturer. Specifically, we provide a direct comparison between the agency mode (i.e., MA and TA modes) and the D mode.
5.1.1 Impact on Price
We first shed light on the optimal pricing decisions. We compare the retailer’s optimal retail price and the manufacturer’s optimal wholesale price across the D and agency modes. The results are summarized in Lemma 1.
Lemma 1. Compared to the D mode, under the MA or TA modes, (i) the retailer sets a lower retail price and (ii) the manufacturer sets a lower wholesale price. Mathematically, (i) [image: image], (ii) [image: image].Lemma 1 provides a comparison between the optimal prices of the retailer and manufacturer. When the retailer introduces a third-party seller with an agency channel, channel competition with a third-party seller causes the retailer to lose monopolistic advantages. Hence, the retailer has the motive of attracting consumers by lowering retail prices. To ease channel competition, the manufacturer dampens price competition by lowering the wholesale price.
5.1.2 Impact on Demand
We study how the introduction of the agency channel affects the demand for dual channels owned by the retailer. Regarding the comparison of the retailer’s demand with and without the agency channel, Lemma 2 is as follows:
Lemma 2. Compared to the D mode, under the MA or TA modes, when the offline operating cost is low, the retailer achieves higher demand; otherwise, the retailer achieves lower demand. Mathematically, (i) when [image: image], then [image: image]; otherwise [image: image], and (ii) when [image: image], then [image: image]; otherwise, [image: image].The expansion of agency channels involves two mechanisms for demand. The first is channel synergy, which shows that new consumers attracted by agency channels will not only buy in agency channels, but also turn to retailers’ channels, leading to an increase in the retailer’s demand. The second is channel competition, which is manifested in the fact that consumers who originally shopped in retailers’ channels will now move to agency channels to purchase, leading to a decrease in the retailers’ demand. Moreover, the higher the offline operating cost, the smaller the feasible area for the retailers to adjust price, and the greater the attractiveness of the agency channel to consumers. Therefore, when the offline operating cost is low, the effect of channel synergy exceeds the effect of channel competition, and the retailer’s demand increases; conversely, the effect of channel competition exceeds the effect of channel synergy, and the retailer’s demand decreases.
5.1.3 Impact on Channel Power
Following the settings of Messinger and Narasimhan [31], Kadiyali et al. [32], and Karray and Sigué [16], we define the channel power as the proportion of channel profit obtained by each channel member. Generally speaking, when a channel member earns more profit than other channel members, we say that the channel member has stronger channel power. We compare the relative profits of the retailer and manufacturer under the benchmark and agency modes, and analyze whether the introduction of an agency channel increases the channel power of the retailer relative to the manufacturer. The results are summarized in Proposition 1.
Proposition 1. The retailer earns less profit than the manufacturer in the no-agency and manufacturer-agency modes, and earns more profit than the manufacturer in the e-tailer-agency mode when the commission rate and offline operating cost are both low. Mathematically, [image: image], [image: image], and [image: image] and [image: image] exist, such that [image: image] if [image: image] and [image: image]; otherwise, [image: image].Obviously, as a leader in supply chain decision-making, the manufacturer can obtain more profit from the retailer’s dual-channel structure. Even if the manufacturer’s agency channel needs to share sales revenue with the retailer, the manufacturer can still maintain this leader advantage because the advantage of the direct agency channel’s independent pricing power for the manufacturer is higher than the advantage of revenue sharing for the retailer. Thus, the retailer cannot obtain relatively high channel power by introducing an agency channel for the manufacturer. When the retailer introduces an agency channel for the e-tailer, the retailer can receive a commission fee from the agency channel, and the manufacturer can obtain wholesale revenue from the agency channels. The higher the offline operating cost and the commission rate, the more attention retailers will pay to the revenue of online channels and reduce channel competition. Therefore, when the commission rate and the offline operating cost are both relatively high, the commission fee created by the e-tailer’s agency channel is higher than the wholesale revenue. At this time, the retailer can increase the relative channel power by introducing an agency channel for the e-tailer; otherwise, the manufacturer can capture higher wholesale revenue and restrain the retailer’s channel power.Proposition 1 is slightly different from Mantin et al. [26] and Zheng et al. [27], who show that through independent third-party sellers, the retailer can always increase bargaining power with the manufacturer or sometimes mitigate double marginalization. Our results indicate that when the retailer provides an agency channel to an authorized e-tailer, the retailer can increase the relative channel power under certain conditions, and the manufacturer can also use strategic wholesale pricing to weaken retailers’ channel power under certain conditions.
5.2 Channel Structure Choice
In the previous subsection, we assumed that the channel structure was predetermined, in order to determine the impacts of the agency channel. In this subsection, we solve the retailer’s endogenous choice of the channel structure. We assume that the channel structure precedes the pricing decision because the channel structure decision is a longer-term decision than the pricing decision. This setting is in accordance with the modeling related to online channel choices.
5.2.1 Optimal Channel Strategy
A key question facing the retailer is: How can the retailer choose third-party sellers for profitability? To answer this question, we compared the retailer’s profits under the three channel structures. The results of the retailer’s optimal channel strategy are summarized in Proposition 2 and Figure 2.
[image: Figure 2]FIGURE 2 | Optimal channel strategy.[image: image]
Proposition 2. Commission rate threshold [image: image] and [image: image] exist, such that:
(i) If [image: image], the retailer will not introduce an agency channel for anyone; that is, the equilibrium mode is the no-agency mode.
(ii) If [image: image], the retailer will introduce an agency channel for the e-tailer, that is, the equilibrium mode is the e-tailer-agency mode.
(iii) If [image: image], the retailer will introduce an agency channel for the manufacturer, that is, the equilibrium mode is the manufacture-agency mode.
The retailer’s optimal channel strategy depends on the trade-off between the competition and commission effects. On the one hand, sharing the online market will expose the retailer to lower retail prices and the possibility of eroded channel demand, resulting in a loss of direct sales revenue (competition effect). On the other hand, the retailer can gain commission income through the agency channel (commission effect). Proposition 2 shows that when the commission rate is low, the equilibrium mode is the no-agency mode. This is because, in such areas, it is difficult for the retailer to obtain sufficient commission fees from the agency channel to cover the loss of channel competition. Therefore, the retailer will not introduce an agency channel for any third-party sellers. When the commission rate is moderate, the equilibrium mode evolves from the no-agency mode to the e-tailer-agency mode; however, when the commission rate is high, the equilibrium mode evolves from e-tailer-agency mode to manufacturer-agency mode. The difference between the latter two is that the manufacturer’s agency channel eliminates the double marginalization compared to the e-tailer’s agency channel, resulting in more intense competition in the downstream channel [image: image]; thus, the retailer needs a higher commission rate to ensure that the gain grabbed by the commission fee can exceed the loss caused by channel competition. The retailer also intends to charge a higher commission rate for a more efficient manufacturer’s channel.It can be seen from Figure 2 that with the increase in offline operating costs, [image: image] first increases and then decreases; that is, the retailer’s willingness to introduce the agency channel first increases and then decreases. This is because the increase in offline operating cost highlights the advantages of online channels, and the commission effect is more obvious, which strengthens the retailer’s motivation to introduce the agency channel. However, when the offline operating cost is high, the price drop caused by channel competition weakens the commission effect and strengthens the competition effect; hence, the increase in offline operating costs weakens the retailer’s motivation to introduce agency channels. In addition, with the increase in offline operating cost, [image: image] decreases if the channel competition is low, and [image: image] first increases and then decreases if the channel competition is high. In most cases, an increase in offline operating costs highlights the advantages of the manufacturer’s direct sales channel.
5.2.2 Manufacturer’s Preference
After answering the retailer’s optimal channel strategy, another question emerges: Is the manufacturer’s preference for the online channel structure consistent with the retailer’s preference? To answer this question, we compared the profits of the manufacturer under the agency channel structures, and the results are shown in Proposition 3 and Figure 3. It should be noted that there are [image: image] and [image: image] in Figure 3. Obviously, their values are all positive.
[image: Figure 3]FIGURE 3 | The manufacturer’s profit.[image: image]
Proposition 3. The manufacturer is always more profitable in the manufacturer-agency mode than in the e-tailer-agency mode. Mathematically, [image: image].The channel competition and channel expansion effects together determine the manufacturer’s profit. Recalling Lemma 1, in order to ease channel competition, the manufacturer lowers the retailer’s wholesale price, which reduces the manufacturer’s wholesale revenue. However, in the manufacturer-agency mode, the manufacturer can obtain additional direct sales revenue by joining the agency channel, and in the e-tailer-agency mode, the manufacturer can obtain wholesale revenue by authorizing the e-tailer to resell. As the advantages of channel expansion are higher than the disadvantages of channel competition, it is beneficial for the manufacturer in the agency mode. This result provides a reasonable explanation for the manufacturer not excluding the third-party e-tailer from cooperating with the retailer.Moreover, Proposition 3 also shows that the manufacturer prefers the direct agency channel to the indirect agency channel, although the direct agency channel will cause greater competition. In the direct agency channel, the manufacturer independently determines the retail price to eliminate double marginalization. In the indirect agency channel, the manufacturer can only determine the wholesale price, but not the retail price, and double marginalization leads to lower channel efficiency. In contrast, the higher channel efficiency of the direct agency channel can provide the manufacturer with a higher profit. Therefore, the preferences of the manufacturer and the retailer on the online channel structure are contradictory when the commission rate is low and are consistent when the commission rate is high. Figure 3 shows that from the manufacturer’s perspective, the higher the offline operating cost, the more profitable the e-tailer-agency mode compared to the no-agency mode. Moreover, the advantage of the direct agency channel over the indirect agency channel is concave in the offline operating cost.From the manufacturer’s perspective, Mantin et al. [26] showed that the third-party agency channel weakens the bargaining power of the manufacturer in negotiation and always hurts the manufacturer. However, Zheng et al. [27] show that when consumers have a weak preference for the third-party agency channel, the agency channel expansion by the retailer can benefit the manufacturer. Our proposition presents another feasible result: The manufacturer always benefits from the addition of the e-tailer’s agency channel. Proposition 2 and Proposition 3 jointly convey an important message about interest conflict: When the retailer introduces an agency channel for the third-party seller, a “lose-win” situation will appear for the retailer and the manufacturer, respectively, if the commission rate is low, and a “win-win” situation will appear for both the retailer and the manufacturer if the commission rate is high.
6 EXTENSION
In this section, we extend our basic model in three ways: Unequal pricing, dominant retailer, and asymmetric channel competition.
6.1 Unequal Pricing
The previous analysis is based on the fact that the retailer adopts equal pricing for online and offline channels, because this setting can avoid internal channel conflict. However, in practice, the retailer will also use unequal pricing as a price discrimination tool for obtaining higher profits. Therefore, in this subsection, we focus on the potential impact of unequal pricing. We use the top mark symbol “[image: image]” to denote the optimal solutions in unequal pricing. The results are shown in Proposition 4 and Figure 4. A few notes for Figure 4: 1) [image: image] and [image: image] of the abscissa are the upper limits of [image: image] in equal pricing and unequal pricing. 2) [image: image] and [image: image] of the curve are the dividing lines of different strategies in unequal pricing. 3) [image: image] and [image: image] of the curve are the dividing lines of different strategies in equal pricing, which is consistent with Proposition 2.
[image: Figure 4]FIGURE 4 | Optimal channel strategy in equal and unequal pricing.[image: image]
Proposition 4. 1) Compared with the equal pricing strategy, the retailer introduces agency channels to third-party sellers more easily under the unequal pricing strategy. 2) Comparing the manufacturer-agency and e-tailer-agency modes, the retailer’s preference is indifferent under equal pricing and unequal pricing. Mathematically, [image: image], [image: image], and [image: image].Unequal pricing enables the retailer to distinguish between online and offline consumers and increases the dual channel’s profit margins. As a result, the retailer’s price strategy reduces the degree of competition with the agency channel, which is conducive to third-party sellers obtaining higher profits. In return, third-party sellers pay higher commission fees. Under the combined influence of reduced channel competition and increased commission fees, the retailer will be more willing to introduce the agency channel to third-party sellers.The retailer’s retail price under equal pricing is between the two retail prices in the online and offline channels under unequal pricing. Hence, the increase in demand in one channel is offset by the decrease in demand in another channel, and the total demand of the retailer remains unchanged. Therefore, the retailer reduces channel competition to the same extent between the manufacturer-agency and e-tailer-agency modes, resulting in the same preference as that in equal pricing.The results of Proposition 4 are presented in Figure 4. Comparing the profits of the retailer, we find that, under unequal pricing, the equilibrium area of the no-agency mode shrinks, while the equilibrium area of the manufacturer-agency mode remains unchanged. This also shows that the equilibrium area of the e-tailer-agency mode encroaches on that of the no-agency mode.
6.2 Dominant Retailer
In line with the general model setting, our basic model regards the manufacturer as the supply chain leader; that is, the manufacturer first determines the wholesale price, and then the retailer determines the retail price. One may argue that retailers who can run online stores and introduce agency channels for third-party sellers are often large offline supermarkets, and they may have stronger bargaining power than manufacturers. This subsection fills this gap by investigating the role of the retailer as the leader of the supply chain.
We use [image: image] to represent the retailer’s marginal profit, and then the retailer’s retail price [image: image]. The sequence of events for each mode is as follows: 1) In the no-agency mode, the retailer first determines the marginal profit, and then the manufacturer determines the wholesale price. 2) In the manufacturer-agency mode, the retailer first decides the profit margin, and then the manufacturer decides the wholesale price and retail price of the agency channel. 3) In the e-tailer-agency mode, the retailer first sets the marginal profit, then the manufacturer sets the wholesale prices of the retailer and the e-tailer; finally, the e-tailer sets the retail price of the agency channel. We use the top mark symbol “[image: image]” to denote the equilibrium solutions in unequal pricing, and the results are shown in Proposition 5 and Figure 5. A few notes for Figure 5: 1) [image: image] of the abscissa are the upper limits of [image: image] in dominant retailer. 2) [image: image] and [image: image] of the curve are the dividing lines of different strategies in dominant retailer. 3) [image: image] and [image: image] of the curve are the dividing lines of different strategies in non-dominant retailer.
[image: Figure 5]FIGURE 5 | Optimal channel strategy in dominant manufacturer and dominant retailer in different case: (A) a = 1, b = 0.4; (B) a = 1, b = 0.97.
Proposition 5. If the retailer is the leader of the supply chain, (i) it is more difficult for the retailer to introduce agency channels for third-party sellers, and (ii) there exist [image: image] and [image: image], if [image: image], the retailer will not introduce the agency channel; if [image: image], the retailer will introduce the agency channel for the manufacturer; if [image: image], the retailer will introduce the agency channel for the e-tailer. Mathematically, [image: image], [image: image].The dominant retailer can force the manufacturer to lower the wholesale price without changing the retail price [image: image], so the retailer benefits more from the dual-channel structure. On the contrary, the manufacturer will pay more attention to the agency channel because of the decline in wholesale revenue from the retailer. On the one hand, the manufacturer will decrease the retail price of the manufacturer’s agency channel [image: image]; on the other hand, the manufacturer will increase the wholesale price of the e-tailer’s agency channel [image: image]. Both effects may reduce agency channel profits and commission fees. Therefore, the decrease in commission fees and the increase in dual-channel profits make the retailer require a higher commission rate to introduce agency channels. However, extremely high channel competition and extremely low offline operating costs (i.e., [image: image]) distort the retailer’s preference for manufacturer-agency and e-tailer-agency modes. To protect the benefit of dual channels, the retailer excludes the encroachment of high-efficiency agency channels, so the retailer tends to prefer the e-tailer-agency model. Proposition 6 also implies that in the case of a dominant retailer, the boundary lines between the no-agency and e-tailer-agency modes and between the e-tailer-agency and manufacturer-agency modes move upward.
6.3 Asymmetric Channel Competition
For conciseness and tractability, our basic model assumes that the degree of cross-channel competition is symmetric. In fact, due to channel characteristics, such as services, advertising, and convenience, the degree of cross-channel competition may be asymmetric. To be more realistic, we assume an asymmetric channel competition degree, where [image: image] denotes the degree of competition between offline and online channels, and [image: image] denotes the degree of competition between online and online channels. In addition, when [image: image], the results are completely consistent with those in the basic model. We use the top mark symbol “[image: image]” to denote the equilibrium solutions in unequal pricing.
Owing to the complexity of the optimal solutions, we used numerical and graphical methods to verify the impact of asymmetric channel competition. Supposing [image: image] and [image: image], for example, we can find the threshold of [image: image] for the retailer to introduce different forms of agency channels, as shown in Table 1 and Figure 6. A few notes for Figure 6: 1) [image: image] and [image: image] of the curve are the dividing lines of different strategies in asymmetric channel contention. 2) [image: image] and [image: image] of the curve are the dividing lines of different strategies in symmetric channel competition.
TABLE 1 | Threshold of [image: image] given [image: image] and [image: image].
[image: Table 1][image: Figure 6]FIGURE 6 | Optimal channel strategy in symmetric and asymmetric in different case: (A) a = 1, bo = 0.3, bs = 0.6, b = 0.3; (B) a = 1, bo = 0.9, bs = 0.6, b = 0.9.
In each grid in Table 1, the three values represent the lowest threshold of [image: image] for the retailer to introduce an agency channel to the manufacturer, introduce agency channels to the e-tailer, and prefer the manufacturer-agency mode instead of the e-tailer-agency mode. [image: image], [image: image], and [image: image] represent these three values, respectively.
We discuss the retailer’s equilibrium strategy under asymmetric channel competition. It can be seen from Table 1 and Figure 6 that, given [image: image] and [image: image], [image: image] is between [image: image] and [image: image], which means that when [image: image], the no-agency mode is the optimal mode; when [image: image], e-tailer-agency mode is the optimal mode, when [image: image], manufacturer-agency mode is the optimal mode. Furthermore, the above conclusion implies that, under some specific combinations of [image: image] and [image: image], when the offline operating cost is relatively high, the retailer earns less profit from the dual channel, in which the commission fee from the agency channel can always offset the loss caused by the channel competition, so the retailer may always prefer an agency structure to a dual-channel structure. With a further increase in the offline operating cost, the retailer benefits more from the reduction of the double marginalization of the manufacturer’s agency channel, so the manufacturer-agency mode always dominates. In summary, asymmetric channel competition affects the expansion or contraction of the equilibrium region, but does not have a disruptive effect on the retailer’s strategic equilibrium.
7 CONCLUSION
Offline retailers are increasingly entering the online market through self-built online stores to become dual-channel retailers. The success of online retail is inseparable from the application of the agency selling format, so it is particularly important for dual-channel retailers to consider the question of whether to introduce agency channels for third-party sellers in online stores and how to select third-party sellers. To investigate the online channel strategy of the dual-channel retailer, we develop three channel structure modes: 1) No-agency mode, in which the retailer does not introduce an agency channel; 2) manufacturer-agency mode, in which the retailer introduces an agency channel for the manufacturer; 3) e-tailer-agency mode, in which the retailer introduces an agency channel for the authorized e-tailer. We focus on the channel structure that is most beneficial to the dual-channel retailer and how the commission rate affects the channel strategies of the dual-channel retailer.
7.1 Theoretical Implications
The main three theoretical implication are as follows.
First, we find that it is not desirable for the dual-channel retailer to introduce an agency channel for the third-party seller when the commission rate is below a certain threshold. This is because the retailer faces a trade-off between the gain in channel expansion and the loss of channel competition. Specifically, the introduction of the agency channel intensifies channel competition and reduces the retail price of the retailer, but the commission fee of the agency channel increases the sources of the retailer’s income. Therefore, the retailer can benefit from the agency channel only when the commission fee of channel expansion compensates for the loss of channel competition. Furthermore, given the commission rate, as the offline operating cost increases, the retailer’s willingness to introduce the agency channel first weakens and then strengthens. In addition, when the commission rate is moderate, the retailer prefers to introduce the agency channel for the e-tailer, while when the commission rate is high, the retailer prefers to introduce the agency channel for the manufacturer. This is because the elimination of double marginalization in the manufacturer’s agency channel leads to more intense channel competition, so the retailer needs to set a higher commission rate to compensate for the loss. In addition, under certain conditions, the retailer that introduces the e-tailer to the agency channel can obtain higher relative channel power than the manufacturer, which can be regarded as one of the strategic significances of agency channel expansion.
Second, we find that the manufacturer always benefits from the introduction of an agency channel. Although channel competition reduces the manufacturer’s wholesale price to the retailer, the manufacturer can obtain higher self-operating sales profits from the direct agency channel or higher e-tailer’s wholesale revenue from the indirect agency channel. In addition, for the manufacturer, the manufacturer-agency mode is always more profitable than the e-tailer-agency mode because the elimination of double marginalization makes the manufacturer’s agency channel more efficient. This also shows that the interests of the manufacturer and retailer for the channel structure are sometimes inconsistent.
Finally, we also consider three extensions (unequal pricing, dominant retail, and asymmetric channel competition) and find that our results roughly hold qualitatively. Unequal pricing allows the retailer to set discriminatory prices to differentiate between online and offline consumers, which ultimately leads to the shrinkage of the no-agency mode’s equilibrium area and the expansion of the e-tailer-agency mode’s equilibrium area. The dominant retailer can force the manufacturer to lower the wholesale price to obtain a higher profit margin, which ultimately leads to the boundary line between the no-agency and e-tailer-agency modes, and between the e-tailer-agency and manufacturer-agency modes moving up. Under asymmetric channel competition, as the commission rate increases, the retailer’s preference changes from no-agency mode to e-tailer-agency, and finally to manufacturer-agency mode. The equilibrium area may move downward or upward with a combination of specific channel competition.
7.2 Managerial Implications
Our findings provide actionable management insights for dual-channel retailers to dig into the online market. Retailers can cooperate with different third-party sellers in different categories according to their commission rate levels. For example, retailers can self-operate products with a low commission rate, allow e-tailers to trade products with a moderate commission rate, and invite manufacturers to sell products with a high commission rate. Moreover, in terms of encouraging third-party sellers to settle in, retailers can provide authorized e-tailers with more favorable commission rates than those provided to manufacturers, which can also increase channel power at a strategic level under certain conditions.
7.3 Limitations and Future Research
There are several potential directions for future research. First, third-party sellers may have external options, such as self-built direct sales channels or sales through pure e-tailers. In practice, dual-channel retailers inevitably compete with e-commerce platforms and other channels. It could be of interest to understand the retailer’s optimal channel strategy under competing online stores. Second, in addition to the wholesale price contract, the manufacturer may use different contracts with supply chain partners, such as quantity discounts and revenue sharing. It may be more informative to understand the optimal online channel strategy of dual-channel retailers under different contracts. Finally, in reality, consumers may have fixed and differentiated preferences for online and offline channels. Heterogeneous consumers may react differently to the pricing strategy, which could affect the dual-channel retailer’s choice of online channel strategy.
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