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SALES MODEL AND LOGISTICS SELECTIONS FOR A MANUFACTURER
CONSIDERING CARBON EMISSION AND LOGISTICS LEVELS*

XIN Liu, X1A0JIE WU AND XIAOGANG LIN*

Abstract. Improving logistics levels requires mobilizing more resources, resulting in more carbon
emissions. We consider a manufacturer selling its products through an e-commerce platform that sells
them to customers (reselling) or directly accessing customers via the platform by paying a proportional
fee (agency selling). Under reselling, the manufacturer first sets a wholesale price and then the platform
sets a retail price and a logistics level. Under agency selling, if using third-party logistics, the manu-
facturer sets the retail price and logistics level. When using the platform logistics, the manufacturer
sets the retail price and the platform sets the logistics level; moreover, the manufacturer bears part of
the logistics cost. This study examines the manufacturer’s sales model and logistics selection and its
impact on the platform’s profit and consumer surplus. We find that if the logistics-improving efficiency
is sufficiently high (low), the manufacturer should employ reselling (agency selling and third-party
logistics) when the manufacturer bears a sufficient small or large part of the logistics cost. However,
regardless of the size of the logistics-improving efficiency, the manufacturer should adopt agency selling
and platform logistics when the logistics cost borne by the manufacturer is intermediate. If consumers
become more sensitive to carbon emission levels, the manufacturer is less (more) likely to adopt the
reselling model and platform logistics (agency selling model and platform logistics). Choosing reselling
or agency selling and platform logistics, or agency selling and third-party logistics could benefit both
the platform and consumers, generating a “win-win-win” outcome.

Mathematics Subject Classification. 91A10, 91B24, 91B60.

Received March 11, 2023. Accepted March 16, 2024.

1. INTRODUCTION

Nowadays, logistics services are a key link in the competition among various industries and also one of the
highest costs incurred, especially in the e-commerce industry [26]. According to a survey conducted by Dotcom
Distribution, the delivery time is often more important than price, as 67% of online channel shoppers are willing
to pay more for same-day home delivery [31]. It is also evident that consumers are paying more attention to the
level of logistics services [7,20]. In most cases, logistics services are undertaken by e-commerce platforms [56].
Therefore, to meet customers’ expectations of logistics services, e-commerce platforms are actively improving
their logistics levels or strengthening the screening and control of third-party logistics [11,24,29]. Nevertheless,
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such improvements are often accompanied by higher logistics costs and increased carbon emissions. For example,
official data from Walmart in 2010 showed that about 90% of carbon emissions were caused by the supply chain
(including consumers), and only 10% came from business activities [5]. This implies that the carbon emissions
generated from logistics activities should not be underestimated [25]. In addition, with a rise in consumers’
awareness related to environmental protection, more consumers are considering the environmental impact of
products when purchasing. According to [42], one-third of more than 20,000 consumers from five countries
preferred environment-friendly products and considered the social and environmental impact of products before
choosing. Therefore, many logistics companies are determined to reduce carbon emissions in the process of
logistics services, such as Sendle! (an Australian logistics enterprise) and Cai Niao® (A logistics platform under
Alibaba), they are keen to publicize publicized their contribution to carbon emission reduction to attract green
consumers. To meet the consumers’ needs, logistic bearers have to consider not only the burden of costs but
also the close relationship between the level of logistics and the carbon emissions generated when they attempt
to improve the quality of their logistics services to meet consumer demand.

According to the 2021 Annual Report of JD.com?, the number of active buyers of JD reached 417.9 million in
the past 12 months as of December 31, 2020. This indicates a net increase of more than 30 million users in a single
quarter, and a net increase of nearly 110 million active users in the whole year. This statistical result shows that
an increasing number of consumers are buying products through online channels, and online sales are enabling
merchants to explore more potential customers [61]. With the vigorous development of e-commerce, a growing
number of manufacturers, such as Dell, IBM, Nike, and Apple, have chosen to resort to online sales channels
and e-commerce platforms to sell their products [44,64]. In practice, these manufacturers employ two common
sales models [34,60]. The first is reselling: manufacturers sell their products through e-commerce platforms that
sell them to end customers. In this sales model, the platforms use their own logistics to transport products. For
example, Cartier, a famous French watch brand, sells its watches through JD.com, which in turn sells them to
customers (i.e., adopts the reselling model). The other is agency selling: manufacturers directly access customers
via e-commerce platforms by paying a proportional fee. In this sales model, the manufacturers can choose the
platforms’ logistics or third-party logistics to transport products. For instance, two watch brands Ernest Borel
and Versus sell through JD by paying a proportional fee (i.e., employ the agency selling model). However,
Ernest Borel uses JD’s logistics while Versus uses third-party logistics. This raises an important question of
whether the manufacturers should adopt reselling, agency selling and platforms’ logistics, or agency selling and
third-party logistics. Furthermore, what is the impact of the manufacturers’ sales model and logistics selection
on platforms’ profits and consumer surplus?

In fact, manufacturers find it difficult to choose one of the above three models. The reasons are as follows.
First, choosing the reselling model is beneficial for the manufacturers because they could enjoy a higher wholesale
price due to the double marginalization effect. However, they lose the power to adjust the logistics levels to
appeal to more customers with low carbon or high logistics level preferences. Second, if the manufacturers choose
the agency selling model and third-party logistics, although they obtain the right to determine product prices
and logistics level, it may be detrimental for them because they should bear all the logistics costs. Finally, if the
manufacturer adopts the agency selling model and platform logistics, they still obtain the right to set product
prices. However, they transfer the right of determining logistics level to the platform and should bear a part of
the logistics cost. Therefore, it is meaningful to help manufacturers to determine the sales model and logistics
selections. Moreover, the impacts of the selection on the platforms’ profits and consumer surplus also deserve
to be investigated.

To address these issues, we consider an e-commerce supply chain consisting of a manufacturer, an online
platform, and environmentally conscious consumers. Considering that improving logistics results in more carbon

ISendle  takes reducing carbon emissions in logistics services as its pursuit https://try.sendle.com/en-au/
carbon-neutral-delivery (accessed date Mar 09, 2023).

2Cainiao proposed green action to reduce carbon emissions in the logistics process https://www.cainiao.com/green.html?spm=
cainiao.15079537.0.0.£64494eaZXJCBw (accessed date Mar 09, 2023).

Shttps://ir.jd.com/ (accessed date Aug 23, 2022).
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emissions, we study the manufacturer’s sales model and logistics selection and examine the impact of its selection
on the platform’s profit and consumer surplus. The manufacturer first chooses between reselling, agency selling
and platform logistics, or agency selling and third-party logistics. In the reselling model, the manufacturer sets
a wholesale price chargeable to the platform, which then determines a retail price chargeable to customers and
the logistics level. In the agency selling and platform’ logistics, the manufacturer sets the retail price and then
the platform sets the logistics level; moreover, the manufacturer bears part of the logistics cost. In the agency
selling model and third-party logistics, the manufacturer sets the retail price and logistics level.

Following are the major findings from our analysis. First, if the logistics-improving efficiency is sufficiently high
(low), the manufacturer should choose reselling (agency selling and third-party logistics) when the manufacturer
bears a sufficiently small or large part of the logistics cost. When consumers are less (more) sensitive to carbon
emissions, the manufacturer should choose the reselling model (agent selling and third-party logistics). Second,
if the logistics-improving efficiency further increases (decreases), the selection of the reselling (agency selling and
platform/third-party logistics) can benefit the platform. Additionally, each sales model and logistics selected
by the manufacturer could also benefit consumers, leading to a “win-win” outcome. Nevertheless, the “win-
win” outcome depends on not only the logistics-improving efficiency and the fraction of the logistics cost that
the manufacturer should bear but also the proportional fee. Finally, we conclude that if the proportional fee
is sufficiently small, only the agency selling and platform/third-party logistics could reach a “win-win-win”
outcome; if the proportional fee is intermediate, the three sales and logistics model could reach a “win-win-win”
outcome; and if the proportional fee is large, only the reselling/agency selling and platform logistics could reach
a “win-win-win” outcome.

Our conclusions offer constructive recommendations for the manufacturer of an enrolled e-commerce platform
within an environment where consumers have a dual sensitivity to both logistic levels and carbon emissions: as
opposed to the general practice, the manufacturer does not necessarily opt to ask the platform to help cover
part of the logistics costs when it is less efficient to improve the logistics, but rather to cover them entirely
himself. The purpose is to enable the supply chain to maintain a high logistics level to ensure profitability
in an environment where logistics spend is higher. However, when the logistics improvement is inefficient, we
recommend that the manufacturer move away from the reselling model and opt for the agency selling model.
The double marginal effect can be mitigated to the advantage of the overall supply chain in the environment of
high logistics costs. In short, the manufacturer being in a market where consumers are sensitive to both carbon
emissions and logistics levels, proactively incurring higher logistics costs and striving to relieve the undesirable
double marginal effect for the whole supply chain operating effectiveness can yield higher revenues.

The remainder of the paper is organized as follows. Section 2 reviews related literature. Section 3 introduces
our model settings. Section 4 characterizes and analyzes the optimal solutions under the three sales and logis-
tics models. Section 5 studies the manufacturer’s sales model and logistics selections and their impact on the
platform’s profit and consumer surplus. Section 6 concludes the paper. Proofs are presented in Appendix.

2. LITERATURE REVIEW

This work relates to three streams of research: logistics services in supply chains, reselling vs. agency selling
formats, and operations management in the low-carbon industry.

2.1. Logistics services

The existing research on logistics services in related supply chains can be roughly divided into three types.
The first one is research on logistics services in traditional retail channels [12,22, 48], described by Zhao et
al. [63] as the problem of two competing manufacturers and a common retailer jointly providing products and
logistics services to final consumers in traditional supply chains. Ali et al. [3] found that price and service level
investment decisions are significantly affected by disturbances in retail market demand. The second is research
based on the coexistence of self-built online direct sales channels and traditional distribution channels [33,46,53],
considered by Dan et al. [9] as the situation where a single channel provides services in a dual-channel supply
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chain. Wang et al. [45] studied pricing and service decisions for complementary products in a dual-channel
supply chain consisting of two manufacturers and a retailer. Qin et al. [34] explored the interaction between
various logistics service strategies and their impact on the choice of sales models. The third is research on
logistics services provided by supply chains based on the participation of e-commerce platforms [6,27,32,43].
For instance, Zhang and Ma [59] explored the impact of logistics service level on consumer purchasing behavior.
Agrawal [2] and Mehrsai et al. [30] studied collaborative logistics services for partner-facing and consumer-facing
supply chains, respectively. Shen et al. [37] researched the selection strategies of four different service channels
in the online supply chain dominated by e-commerce platforms. He et al. [18] analyzed the strategic impact of
various factors on the manufacturer and the retailer for logistics outsourcing.

2.2. Reselling vs. agency selling

The literature on the sales model of agency selling and reselling can be divided into four categories according
to the composition of the supply chain: In the first category, research by several scholars focused on one-to-one
supply chains [4,13,15,16,35,36]. Among them, Yi et al. [55] showed that manufacturers are ditching the resale
model and opting for a agency sale model to ease consumer concerns about fairness. Tan and Carrillo [38]
analyzed that manufacturers selling vertically differentiated products choose the agency sales model over the
wholesale model. Huang et al. [19] found that the platform under the resale mode is more willing to choose
a high pricing strategy for national brands, while the manufacturer under the agency sales is the opposite. In
the second, Tian et al. [40] found that in a many-to-one supply chain, the competition intensity of upstream
suppliers and order fulfillment costs play a decisive role in retailer model selection. In the third category, some
scholars have analyzed the one-to-many supply chain with downstream competition. Zhu and Yao [65] analyzed
the influence of the wholesale price and substitutability of complementary products on the sales model selection
strategy in the duopoly market. Abhishek et al. [1] and Tan et al. [39] confirmed that choosing agency sales can
help reduce product prices and increase the profitability of each member of the supply chain. Finally, in the
fourth, in research on many-to-many supply chains, Lu [28] explored the benefits of competing manufacturers
and retailers under the framework of bilateral duopoly. Johnson [23] mainly analyzed the influence of the agency
model on product prices when multiple retail platforms and multiple manufacturers competed.

According to [27,34, 37], logistics undertakers usually develop different distribution methods based on vari-
ations in the quantities or categories of products, or differences in transportation distances, and so on. Thus,
most of the related literature considered both third-party and platform logistics levels as decision variables,
we include the same setting in our research. Few of them, provided the manufacturer with multiple choices
of logistics methods (i.e., third-party or platform logistics) under the reselling and agency selling models. In
contrast, we focus more on the marginal utility of consumers with a double marginal effect, as considering the
negative impact on the environment that may result from an elevated logistics level, whereby the consumer’s
utility is modeled instead, and win-win and win-win-win outcomes among the manufacturer, the platform and
consumers are discussed.

2.3. Carbon emission

Studies related to the impact of carbon emission differences between related channels on multi-channel supply
chains compare the current differences in carbon emissions from online and traditional channels only [14,21,50,51,
54,57,62]. For example, Edwards et al. [10] provided insights into the carbon footprint of online and traditional
channels from a “last mile” perspective. Wu et al. [49] considered the low carbon strategy of online stores
and their suppliers based on online to offline (020) integration when consumers have low carbon awareness.
Yuan et al. [58], considering the risk aversion of advertised products in a low carbon supply chain, examined
the strategies chosen by retailers. Weideli and Cheikhrouhou [47] compared consumers’ purchasing habits and
carbon footprint in the shopping process, and concluded that online shopping is a greener option. Zhang and
Hou [60] studied the strategic choices of retailers’ brand sales models from the perspective of environmentally
sustainable development. These studies show that existing research focuses on the differences in carbon emission
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TABLE 1. Comparison between the current study and the related literature.

Literature Pricing  Logistics services  Selling Model Selection Carbon Emission
Shen et al. [37] v v

Qin et al. [34] v v v

Li et al. [27] v v v

Xu et al. [51] v v v
Yu et al. [57] v v v
Yang et al. [54] v v v
Zhang et al. [62] v v v
Belhadj et al. [4] Vv v

Wu et al. [49] v v
Cinar [8] v v v
This study v v v v

levels between different sales channels or models. However, they rarely study the impact of different logistics
service levels on carbon emissions resulting from e-commerce platforms and their supply chains.

In summary, many scholars considered consumers who are sensitive to the logistics service level or carbon
emission respectively. However, logistics activities, as one of the major sources of carbon emissions (from [5,25],
and increasing the logistics level may have an impact on the environment, and little literature has investigated
this phenomenon by modeling. We not only consider that the logistics level and carbon emission of products affect
the consumer’s demand for purchase concurrently, but also introduce the negative impacts of increasing logistics
level for the environment in our model, considering two selling modes, reselling and agency selling, respectively,
so as to be able to suggest selling modes and logistic method selection strategies for a new manufacturer who
has moved into an e-commerce platform.

Table 1 describes the comparison between the current work and the most relevant studies.

3. MODEL

To investigate the manufacturer’s strategy for choosing the selling mode and logistics method, we develop the
Stankelberg model and consider an online supply chain consisting of a manufacturer (he) and a platform (she),
as depicted in Figure 1. Specifically, under reselling model, the manufacturer sells products to the platform at
the wholesale price w, and is limited to using the platform logistics because of the transfer of ownership of the
products®. However, under the agency selling model, the manufacturer pays a proportion of the commission
fee 1 to the platform and sells the product directly to consumers. Hereafter, we assume that the proportional
fee n is exogenous and is not relatively large, where, 0 < n < % This assumption has often been adopted by
existing literature related to e-commerce or information sharing [40,52]. In practice, this fee is generally fixed
and normally determined by an industry standard at less than 20%, whereas the prices and information-sharing
strategies of the intermediary might be updated frequently. For example, most products on JD.com are charged
no more than 20% (except for products with special services such as door-to-door services, which are not
considered in this study), and this amount has been stable for more than six years®. He has the choice of either
third-party logistics (which bears the full logistics cost from [27] or platform logistics (which shares the logistics

An practice, the manufacturer may adopt reselling and third-party logistics [34]. This study focuses on conventional products
sold by manufacturers and does not consider such special products. These conventional products in JD’s self-operated stores undergo
quality inspection and are stored in JD’s warehouse, and finally delivered to consumers using JD Logistics.

5https ://rule.jd.com/rule/ruleDetail .action?ruleld=638209647311982592&type=0 (accessed date Mar 09, 2023).
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FIGURE 1. Three model configuration structures.

cost for the platform in proportion to A°. Because of the limited financing capacity of the manufacturer, where
0 < A < 1. So, the manufacturer chooses one of the following three models: (i) reselling, (ii) agency selling and
third-party logistics, and (iii) agency selling and platform logistics. We employ superscripts “rp”, “at”, and “ap”
to denote the optimal solutions for the three model configurations (i.e., reselling, agency selling and third-party
logistics, and agency selling and platform logistics), respectively.

Following [40] and [52], we assume that the logistics cost at the logistics level s is given by 13s?, where 3
is the efficiency coefficient of logistics level improvement and a larger 3 represents lower efficiency. According
to [27], we believe that the improvement efficiencies of platform logistics and third-party logistics are the same.
In practice, under the premise of imperfect logistics technology and operation management, improving the
logistics level often requires dispatching more resources and expanding the scope of logistics, which will have
more negative impacts on the environment [17,41]. For example, if some express companies want to achieve
next day delivery, they often do not use space efficiently when loading trucks, and there will be space left in the
carriage of delivery trucks. Here, we describe the negative impact of improving logistics on the environment as
an increase in carbon emissions. We assume that the unit carbon emission of products is A, where A = Ag+ as
indicates that the unit carbon emission consists of the basic unit carbon emission Ay from business operation
and the additional carbon emission as from the improvement of logistics level. The product price and the
unit carbon emission negatively affect the consumer utility, while the logistics level is positive. Specifically, the
expression of consumer utility function is as follows:

U=uv—kA—p+ls. (1)

Where, v is the valuation of the product, which varies across customers. k is customers’ sensitivity to carbon
emissions. and [ is customers’ sensitivity to logistics level. We assume that the service valuation v is uniformly
distributed over range [0,1], and a rational customer with valuation v will buy the product if and only if

6As the current standard of logistics service charges of major e-commerce platforms are not standardized. For example, Amazon
charges the logistics service fees of the stationed manufacturers according to the weight and volume of the products, etc., JD also
considers the total turnover of the products on this basis, while Tmall charges the logistics service fees according to the quantity
of the products’ orders. Therefore, charging logistics fees is fundamentally a way for manufacturers to share logistics costs for
platforms.
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TABLE 2. Notation.

Parameters Meanings

n Commission rate charged by the platform, 0 < 7 < %

A\ Proportion of logistics costs that the manufacturer shares when using platform logis-
tics, 0 < A < 1.

A Total carbon emission per unit, consisting of the basic unit carbon emission and that
resulting from improved logistics, i.e. A = Ag + as.

Ao Basic unit of carbon emission.

« Proportion of the increase in carbon emission per unit due to the logistics level.

Consumer valuation of a products obeys a uniform distribution in the range 0 to 1.

b

E Sensitivity coefficient of consumers to carbon emission.
l Sensitivity coefficient of consumers to logistics level.
I6] Efficiency of improving the logistics level.

Functions

U Consumers’ utility of products.

T, T Profits of the manufacturer, platform, respectively.
cSs Consumer surplus of the products.

Decision variables

s Logistics level.

w Wholesale price.

p Selling price.

U(v) > 0. This implies that the demand is d = 1 — kA — p + ls and the corresponding consumer surplus is

1
1
CS = (v—kA —p+1s)dv=—d* (2)
kA+p—ls 2

The notations we are going to adopt throughout the paper are listed in Table 2. Our time sequence is
as follows: Under reselling mode, the manufacturer first sets the wholesale price w. Thereafter, the platform
determines the logistics level s and the retail price p, the logistics cost is borne by the platform. Under agency
selling and third-party logistics, the manufacturer determines the logistics level s and the retail price p, where
the logistics cost is borne by the manufacturer. Finally, under the agency selling model and platform logistics,
the platform determines the logistics level s, and the manufacturer sets the retail price p, the logistics cost is
shared between the manufacturer and platform.

4. EQUILIBRIUM ANALYSIS

In this section, we characterize the optimal solutions for the three model configurations. We normalize the
manufacturer’s production cost to zero. To ensure that the objective functions for the three models are concave
and ensure positive profits, we assume the following:

1-v2B
«

<k<m1n{— },

(l—ka \/8l—ka251— 2 + (1 — ka)int

1

A< — |4
<4+

B*(1—n)?
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4.1. Reselling

In this case, since the platform bears the logistics cost, the profit functions of the manufacturer and e-
commerce platform are as follows:

Tm =w (1l — kA —p+1s),

”p:(P—w)(l—kA—p-Hs)_%ﬁs?. (3)

We solve this model in a backward induction. Given the wholesale price and logistics level, the platform first
determines the product price. Substituting the best response of the price into the manufacturer’s profit function,
we find the optimal wholesale price and logistics level. This leads to the following lemma.

Lemma 4.1. When the manufacturer adopts the reselling model and platform logistics, the optimal solutions

. . — - —(l—ka)?|(1—kA .
are as follows: w™ = %(1 —klg),s™? = %, pP = [35 QEQﬁf(él)i],ii)z] 0). Moreover, the optimal profits
of the manufacturer and the e-commerce platform and the corresponding consumer surplus are, respectively,
. _ B(1—kAp)? p __ BA—kAg)? _ B*(1-kAp)?
given by m¥ = qa5=a—kay? o = si—(=ke?]’ 4 OS5 = g5 ke

From Lemma 4.1, it is easy to understand that when the manufacturer chooses the reselling model and
platform logistics, with the increase in the basic emissions from the product (i.e., Ag increases) or customers’
sensitivity to carbon emission (i.e., k increases), the manufacturer should lower the wholesale price. This induces
the platform to reduce the logistics level and product price, which ultimately leads to lower profits for both the
manufacturer and platform, as well as consumer surplus. Nevertheless, if customers’ sensitivity to logistics level,
l, increases, the manufacturer can keep the wholesale price unchanged but the platform can improve the logistics
level and the product price such that the three members’ profits increase. Finally, as the logistics-improving
efficiency, 0, increases, the logistics level and product price could be increased, leading to higher profits for the
three members.

4.2. Agency selling model

When the manufacturer adopts the agency selling model, he sells through the platform by paying a pro-
portional fee n but sets the retail price. The manufacturer can use either third-party or platform logistics. We
consider these two scenarios in the following.

4.2.1. Using third-party logistics

In this case, the logistics cost is borne by the manufacturer. The profit functions of the manufacturer and
the e-commerce platform are as follows:

T = (L= m)p (1 — KA — p+15) — 2 5%
mp=np (1 —kA—p+ls).

(4)

In this model, the manufacturer simultaneously decides the logistics level and the product price p. The optimal
logistics level and product selling price and the corresponding optimal profits of both the manufacturer and
platform are as follows.

Lemma 4.2. When the manufacturer adopts the agency selling model and third-party logistics, the optimal

solutions are as follows: s* = (lggfz?_jﬁﬁi)kg;g"),pat = %- Consequently, the optimal profits of

the manufacturer and the e-commerce platform and the corresponding consumer surplus are, respectively, given
t — _B=kAo)*(1—n) t— _ B(1-kAo)’n t— __ BP(1-kAp)?

by T = Aes—omu—ka® ™ = Ea-(-ma—ker? 94 OS5 = g ke
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Similar to Lemma 4.1, from Lemma 4.2, we can also confirm that when Ag or k increases, the manufacturer
should reduce the logistics level and the product price to attract more customers, which results in lower profits of
both the manufacturer and platform, as well as consumer surplus. However, if customers’ sensitivity to logistics
level [ or the logistics-improving efficiency, 0 increases, both the manufacturer and platform can increase the
logistics level and product price, respectively, such that the three members’ profits increase. Finally, when the
commission rate (7)) increases, the manufacturer has an incentive to lower the logistics level, which induces the
platform to reduce the product price. Although the manufacturer earns less profit, the platform can still obtain
more profit in this case because the commission rate increases, which is not good for consumers.

4.2.2. Using the platform logistics

In this case, the platform determines the logistics level, and the manufacturer bears the fraction A of the logis-
tics cost. Therefore, the profit functions of the manufacturer and the e-commerce platform can be, respectively,
given by

=(1-np(l—kA—p+lis)— %)\ﬁ82,
()
mp=np(1—kA—p+ls)— %(1 —\)Bs>.

We solve this model in a backward induction. Given the logistics level, the manufacturer first determines
the product price. Substituting the best response of the price into the platform’s profit function, we find the
logistics level set by the platform. This leads to the following lemma.

Lemma 4.3. When the manufacturer adopts the agency selling model and platform logistics, the optimal solu-
(I—ka)(1—kAo)n B(—kNo)(1-))

tions are as follows: s*P = m,p“p = BN -(—Fa)T " Therefore, the optimal profits of the

manufacturer and the e-commerce platform and the corresponding consumer surplus are, respectively, given
_ B(1—kA0)?[28(1—n)(1-X)—(I1—ka)’n* )]  B(1—kAg)2n(1—N\)  B2(1—kAg)2(1-N)?

by mp = 22B(1—N)—(I—Fka)2n)> T = A5 N 2 —ka)yzys @nd CS = 2[25(1—)\)—0(l—ka)2n]2'

We are interested in the impact of the fraction A of the logistics cost. In fact, according to Lemma 4.3,
one can show that with the increase in A, that is, the manufacturer bears a large part of the logistics cost,
increases the logistics level to attract more customers, and compensates for the increased logistics cost as much
as possible. Nevertheless, this enables the manufacturer to increase the price such that his profit decreases while
the platform’s profit increases. However, the price increase will negatively impact consumers. Moreover, the
improvement of logistics level positively impacts consumer surplus.

5. SALES MODEL AND LOGISTICS SELECTIONS AND THE IMPACTS

This section studies the manufacturer’s sales model and logistics selections. We also study the impact of his
selection on the platform’s profit and consumer surplus.

5.1. Manufacturer’s sales model and logistics selections

The following theorem characterizes the manufacturer’s sales model and logistics selections.

Theorem 5.1. There exist two thresholds X' and A" such that the following statements hold:

(i) if B < % and A < N\ or g < % and X\ > A\, the manufacturer is willing to choose the

reselling model and platform logistics (i.e., 7P > max{m%, 1P} );

(i) if B > w and A < X\ or B > % and X > N\, the manufacturer prefers to adopt the

agency selling model and third-party logistics (i.e., T > max{m/P w4} );
(iii) if X' < X < A", the manufacturer should employ the agency selling model and platform’s logistics (i.e.,
7 > max{m’P, wo}).
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FIGURE 2. The effect of § and A on the manufacturer’s profit. Notes. The following tested
parameter values are used: I = 0.5, « = 0.8, £ = 0.08, n = 0.13.

Theorem 5.1 indicates that the manufacturer’s sales model and logistics selection strongly depends on the
logistics-improving efficiency and the fraction of the logistics cost that the manufacturer bears. Specifically,
when the fraction of logistics cost is sufficiently small or large (i.e., A < Al or A > \"), the manufacturer should
choose the reselling model (agency selling model and third-party logistics) if the logistics-improving efficiency is
high (low), that is, 8 < (l_kgzz(;_") (8> (l_kgi)zg_”)). See Region I (II) in Figure 2 for a graphical illustration.
Nevertheless, when the fraction of the logistics cost is intermediate, the agency selling model and platform
logistics is a better choice for the manufacturer (see Region III in Fig. 2). This result stands in sharp contrast to
that of [34]. They show that the manufacturer should adopt the reselling model and platform logistics (agency
selling model and third-party logistics) if the logistics-improving efficiency is relatively high (low). We explain
this result as follows.

First, if logistics is more efficient, the manufacturer is likely to opt for the reselling model. Because higher
logistical efficiency tends to imply a higher logistics level (from Lem. 4.3), and more overall market demands,
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the manufacturer should choose the reselling model to increase the wholesale price and gain more revenue under
the double marginality.

Second, we note that the manufacturer is expected to choose the strategy of agency selling and platform
logistics when the proportion of shared logistics costs is in the middle of the range. The reason is that if the
manufacturer’s share of logistics costs is low, the platform needs to spend more on logistics costs, but as the
decision maker, in which she is prone to reduce the logistics level in order to cut costs. This eventually leads
to lower overall demand in the supply chain, which is detrimental to the manufacturer. On the contrary, if the
manufacturer shares too much of the logistics costs, it will bring him a serious burden. It is a better choice to
choose the reselling model to let the platform bear the logistics costs completely, or to choose the agency selling
and third-party logistics to get the decision-making power of the logistics level.

Third, we notice that if consumers are more concerned about carbon emission levels (i.e., k increases), the
manufacturer’s profits under the three modes will decrease accordingly, because consumers have a strong aware-
ness of environmental protection, the logistics undertaker will have to reduce the logistics level appropriately,
which in turn will have a negative impact on product demand. And the manufacturer is less (more) likely to
adopt the reselling model (agency selling model and platform logistics). The intuition is that the wholesale price
under the reselling model will decrease if consumers are too sensitive to carbon emission levels. This induces the
manufacturer to choose the agency selling model. Besides, since consumers’ high awareness of environmental
protection will greatly increase logistics costs, it is better for the manufacturer to share the logistics cost with
the platform and thus employ the platform logistics.

5.2. Impact of the selections on the platform’s profit

The following theorem examines the impact of the manufacturer’s selections on the platform’s profit.
Theorem 5.2. There exist two thresholds ' and " such that the following statements hold:

(i) the selection of the reselling model by the manufacturer increases the platform’s profit if 3 < B! and A < \!
or B< B and X > M\ (i.e., mP > max{x3, 7iP});
(ii) the selection of the agency selling model and third-party logistics by the manufacturer increases the
2 2
platform’s profit if % < B < BMand N < N oor B > % and X\ > A (i.e.,
b > max{mP, moP});
(iii) the selection of the agency selling model and platform’s logistics by the manufacturer increases the plat-
2
form’s profit if B > %4571_") and ' <X <A (i.e., 3P > max{mP, wi'}).

Theorem 5.2 reveals that each sales model and logistics selected by the manufacturer could benefit the
platform, which leads to a “win-win” outcome. More specifically, when the proportion of logistics cost borne
by the manufacturer is small or large enough (i.e., A < Al or A > A", the selection of the reselling model
and platform logistics (the agency selling model and third-party logistics) increases the platform’s profit if
the efficiency of raising the logistics level is high (not too low), that is, 3 < 3 (w < B < B or
G > %) However, when the proportion of logistics cost borne by the manufacturer is intermediate
(i.e., Al < X\ < A"), only the selection of the agency selling and platform’s logistics can benefit the platform if
the efficiency of raising the logistics level is low (8 > % and Al < X\ < \). See Figure 3 for a graphical
illustration.

Our interpretation of the result is as follows. First, recall that in the agency selling and platform logistics
model, the manufacturer bearing too much or too little logistics costs is detrimental (see Thm. 5.1). On such
a basis, if the logistics is very efficient and the manufacturer chooses the resale model, the platform not only
benefits from more market demand due to the high logistics level, but also increases its profit by raising the
product price due to the stronger double marginality in the reselling structure. Conversely, if logistics efficiency
is low and the manufacturer chooses agency selling and third-party logistics, even if the platform loses pricing
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F1GURE 3. The effects of 5 and A on the e-commerce platform’s profit. Notes. “W-W” represents
that a “win-win” outcome can be reached; that is, both the manufacturer and platform become
better-off. The following tested parameter values are used: [ = 0.5, « = 0.8, £ = 0.08, n = 0.13.

power over the product, it can still cut costs by not bearing logistics costs at all, and ultimately gain revenue
under this sales model. Coming to the agency selling and platform logistics model, unlike the manufacturer’s
sole profitability, the platform is profitable simultaneously with the manufacturer only if the logistics level
is low. Because the price of the product in this model is determined directly by the manufacturer, excessive
logistics efficiency prompts him to set a higher price, which negatively affects the market demand and reduces
the profitability of the platform.

We find that when consumers pay more attention to the level of carbon emissions (i.e., k increases), it is easy
to see that the profits of the platform will also decline accordingly, because the stronger the consumers’ awareness
of environmental protection, the lower the logistics level will be, which is unfavorable to both upstream and
downstream of the supply chain. And because of the decline in wholesale price and the increase in logistics cost
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under the reselling model, the manufacturer will be prompted (obstructed) to choose agent selling and platform
logistics (reselling) model.

5.3. Impact of the selections on consumer surplus

We next analyze the impact of the manufacturer’s selections on consumer surplus, as characterized in the
following theorem.

Theorem 5.3. There exists a threshold \° such that the following statements hold:
28— (I—ka)?

(i) the selection of the reselling model by the manufacturer increases consumer surplus if n > S (e bl
2
B < min{ K020 31— ka)2}, and A < AL (i.e., CS'™ > max{C'S*, CS*});
(ii) the selection of the agency selling model and third-party logistics by the manufacturer increases consumer

. 28— (l—ka)? 1 /: at T apy ).
surplus if 1 < J5——gayz and A <A* (i.e., CS* > max{CS"P,CS?});

(iii) the selection of the agency selling model and platform’s logistics by the manufacturer increases consumer

surplus if max { 11__27]", 2ﬁ;ﬂ(zgg)_(lk;’§3)2} <A< M fie., OS> max{CS™,CS¥}).

Similar to Theorem 5.2, each sales model and logistics selected by the manufacturer could benefit consumers,
which also leads to a “win-win” outcome. Nevertheless, Theorem 5.3 finds that the “win-win” outcome depends
on not only the logistics-improving efficiency and the fraction of the logistics cost that the manufacturer bears
but also the proportional fee. In fact, choosing the reselling model and platform logistics benefits consumers only
if both the proportional fee and the logistics-improving efficiency are large but the proportion of the logistics
cost shared by the manufacturer is small (see Thm. 5.3 (i)). Because the platform claims a higher commission
fee, which divides more of the manufacturer’s revenue, and to avoid the manufacturer raising the price of the
product to the detriment of consumers, we recommend that he choose the reselling model. This will transfer
the decision-making power to the platform, but the platform also raises the logistics level in this scenario where
logistics is more efficient.

According to Theorem 5.3(ii), under agency selling and third-party logistics, if the proportional fee is small,
the manufacturer will not set the price of the product very high under the agency selling model. Instead, the
decision making will appropriately increase the level of logistics to satisfy the consumers. If the manufacturer in
the agency selling and platform logistics model for the platform to share logistics costs in the middle threshold,
both to ensure that the manufacturer does not set excessively high product price, but also to ensure that the
logistics service is not at a low level (from Thm. 5.3(iii)).

Similarly, when consumers’ awareness of environmental protection is enhanced, the logistics level will decline,
which will also have a negative impact on consumer surplus. And in the face of a win-win choice among the three
parties, consumers’ higher awareness of environmental protection will also prompt (block) the manufacturer to
choose agent selling and platform logistics (reselling) model.

Combining Theorems 5.1-5.3, it is not difficult to see how each sales model and logistics selected by the
manufacturer could benefit both the platform and consumers, leading to a “win-win-win” outcome. As depicted
in Figure 4, (i) if the proportional fee is sufficiently small, only the agency selling and platform/third-party
logistics could reach a “win-win-win” outcome because the reselling model is always unfavorable for the man-
ufacturer (see Fig. 4(a)); (ii) if the proportional fee is intermediate, the three sales and logistics model could
reach a “win-win-win” outcome (see Fig. 4(b)); and (iii) if the proportional fee is large, only the reselling/agency
selling and platform logistics could reach a “win-win-win” outcome because the logistics level will be reduced
under the agency selling and third-party logistics in the presence of the high proportional fee (see Fig. 4(c)).

6. CONCLUSION AND FUTURE RESEARCH

In the market environment of e-commerce, manufacturers increasingly choose to sell products through e-
commerce platformsmanufacturers settled on the platform is one of the most popular business models , some
of which use the resale model while others use the agency sales model. As we all know, logistics service is
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among the most expensive businesses in the e-commerce industry. It plays a key role in improving consumer
satisfaction, increasing the income of supply chain members, and so on. However, blindly improving the level
of logistics will increase the level of carbon emissions in the supply chain and reduce the purchasing desire of
environmentally conscious consumers. In practice, the decision-making of sales patterns and logistics methods
interact, and carbon emissions have an impact on logistics methods, usually resulting in the three most common
sales patterns: reselling, agency selling and third-party logistics, and agency selling and platform logistics. On
this basis, we developed a method to explore how manufacturers should decide on logistics and sales models
when they are affected by carbon emission levels while on the platform. We found several significant conclusions.

First, when only considering the manufacturer’s profit, if the manufacturer’s share of logistics costs is larger
or smaller, and the efficiency of logistics level improvement is high (low), the manufacturer should choose the
reselling (agency selling and third-party logistics) model. If the manufacturer shares the logistics cost in the
middle threshold, he should choose agency sales and platform logistics. Second, when we further compare the
equilibrium solutions of platform profits, we find that if the manufacturer’s share of the logistics cost is very
large or small, and the logistics-improving efficiency is very high (slightly lower), the manufacturer should
choose the resale (agent sales and third-party logistics) model. If the improvement efficiency is slightly lower,
the manufacturer will share logistics costs, no more and no less, he should choose agency sales and platform’s
logistics. Third, when we consider the consumer surplus, if the efficiency and commission ratios for improving
the logistics level are slightly higher, and the manufacturer shares the logistics cost with a lower cost, he should
choose the resale model. If the commission ratio is slightly smaller and the shared cost is also low, he should
choose agency sales and third-party logistics. If the sharing ratio is intermediate, the manufacturer should
choose agency sales and platform logistics. In addition, the platform with social responsibility will not set the
manufacturer to share the logistics cost in a higher proportion range. Finally, we combine the above conclusions
to explore how manufacturers can make decisions that can benefit all three parties in the supply chain. We find
that if the logistics-improving efficiency is high, and the manufacturer needs to pay a higher commission, but the
logistics cost is less, he should choose the resale model. If the logistics-improving efficiency and the commission
ratio are slightly low, the logistics cost that the manufacturer needs to share is low, and for the manufacturer,
agency sales and third-party logistics is the best. If the manufacturer’s cost sharing is intermediate and the level
of logistics is slightly lower, he should choose agency sales and platform logistics. It is worth noting that when
consumers are more (less) sensitive to carbon emission levels, the manufacturer is more inclined to choose the
agency sales and platform logistics (resale) model.

As e-commerce becomes increasingly popular in the commercial market, many manufacturers choose to open
online channels to improve the distribution of their products. As a result, manufacturers often need a more
rational and scientific approach to the selection of sales models on e-commerce platforms. We believe our model
addresses important questions, and our findings provide valuable management implications for manufacturers
looking to join e-commerce. The most significant contribution of our study is its contribution to analyzing and
studying various sales models in reselling, considering almost all types of stores that manufacturers can choose
to enter e-commerce platforms. We put forward suggestions for manufacturers’ specific sales model selection
strategies to deal with different market conditions, so that a win-win outcome for all channel members can be
achieved.

The research in this study can be expanded from the following aspects. First, this study only considers
consumers who are sensitive to the levels of logistics and have environmental protection concepts. It is possible
to further divide the types of consumers and consider the heterogeneity in consumers’ sensitivity to logistics
levels and environmental protection. Additionally, this study focuses on the sales of a single category of products,
and the selection strategies of the manufacturer for only three different sales models. Future research can explore
the choice of the unit carbon emission levels and logistics levels of the manufacturer’s sales models strategies,
based on the market of two or more complementary and competitive products.
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APPENDIX A.

Proof of Lemmas 4.1, 4.2, and 4.3: The solution is obtained by backward induction. First, find the first-order
and second-order derivatives of the product price with respect to the platform profit, respectively:

787% =1-2p+ls+w—k(as+ Ap)
dp
327Tp
= -2 .
p? <0

When the first-order derivative is 0 and the second-order derivative is less than 0 , m, (p) is a convex function

about p. If 867;" = 0, the optimal solution p"? is

1
p”’:5(1+ls”’+wfakskao):O.

Introducing p™ into the expression of platform profit, and solving the first and second derivatives of s with
respect to the e-commerce platform’s profit:

% :%[ZQS—k:a(l—w)—253+k2a(a5+A)—l(w+2k‘as—|—kA0—1)]
0?m, 1 g

2
Here, if the second derivative 88% is less than 0, and 887; £ = (), then we get the optimal solution for s"?

(1 — ka)(1 —w — kA)

rp _ .

26 — (I — ka)?

Finally, introducing s into the expression of the manufacturer’s profit, and using the same method, we find

the optimal solution for w"™

W' = %(1 — kD).

TP

ootz < 0, needs to let B—3(1—ka)? >

8%

Introducing w™ into s"7, p"?, m;P and P respectivel. Lemma 4.1 requires

2_rp

0, then it also satisfies 88;;’2" = 25—(?&«1)2 <0.

We adopt the same method of calculating the optimal solution, and require that 6;:?, 3;;2’” are less than 0,

need to let 8;22’" = —f—[3(—ka)*(1-n)] <0 and a;;g" = —[B(1 = X) — 5(I — ka)?n] < 0 respectively; At
this time, the second-order derivatives are respectively less than 0 and each parameter satisfies the range of the
model symbol description table. It is also necessary to satisfy the optimal solutions in Lemmas 4.1, 4.2, and 4.3,
which are all greater than 0. After simplification, the basic range of each parameter is obtained:

1—4/2 l
Tm §k<mln{a,xo},

U, =k [8=ka)2B(1— m)n? + (I — ka)*n?
At B —n) \/ p2(1—n)?

The subsequent calculation and discussion of these parameters are based on the basic value range of each
parameter, and will not be repeated when the threshold value of each parameter is involved in the discussion.
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Proof of Theorems 5.1, 5.2, 5.3 and Figure 4: We describe )\ as a piecewise function, when 3 < %:
= B(2—n)n(1—2n ~n* (2kla +12)
Hla-n*{8-0-kay - 28— —ka?|n} ~ AO=W

\/ (1~ k)® [28 — (1~ ka)?] 52 [ (4 — 80) + (1 — ka)? 2]
{8~ (1~ ka)* - [20 - (1 - ka)*| n}
BlA+5@2—mn —k?a?(l—mn?}
B(1—n)’ 7
! BE2—nnl-2y P (2kla+ 1)
Hla=-n*{- -k - 26— =ka)?|n} A=)

\/(l ~ ka)? [25 - kaﬂ * 2 [5 (4—8n) + (I — ka)® nz]
B{8 = (1= ka)?* = 26— (1 — ka)*| n}

6[4+5(2n)n}k2a2(1n)n2}_
B(1—mn)?

+

l—ka)?(1—
when [ > (=ka)"(1—n) 2(1)_2(7]) ).

1 [ V18— 0 ke I~ 60) — (ke ]

4 B(1—n)?

48— 68(2 —n)n + (I — ka)* (1 — n)rp? }
B(1—n)? ’

o1 [0 k0PI — 6n) — (1= ke (1 — ]

4 B(1—n)?

45 — 662 — n)n + (I — ka)* (1 — )p? } _
B(1—n)?

Among them, 0 < A} < A" is always established.

g (L=ka)A-3n) (= ka)in?
2-8n (1—dn)?’

(I — ka)?(1 — 3n) (I — ka)*n3
2 — 81 (1—4n?

g =

Among them, 3! < 8" is always established.
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L V28— ka0 P88 — 6n) — (1 ka)*( ]
1 B(1—n)?
48— 68(2 = m)n + (1 — ka)*(1 — n)n?
B(1—n)°

28— (I—ka)?

Among them, " < =(0—ka)? is constantly established.

Acknowledgements

The authors thank the editors and the anonymous referees for their helpful comments. All the authors contributed equally and
should be considered co-first authors. Xiaogang Lin is the corresponding authors.

Funding

This work was partially supported by the National Natural Science Foundation of China (Grant No. 72272038), Natural Science
Foundation of Guangdong Province (Grant No. 2023A1515010699), the Guangzhou Science and Technology Programme (Grant
No. 2024A04J2557), and the Guangdong Basic and Applied Basic Research Foundation (Grant No. 2023A1515010857).

Conflict of Interest

The author(s) declared no potential conflicts of interest with respect to the research, authorship, and/or publication of this article.

(1]
2]
(3]
(4]
(5]
[6]
(7]

(8]
(9]

(10]
(11]
(12]

(13]
(14]

(15]
[16]
(17]
(18]
(19]

20]

REFERENCES

V. Abhishek, K. Jerath and Z.J. Zhang, Agency selling or reselling? channel structures in electronic retailing. Manag. Sci. 62
(2016) 2259-2280.

D.K. Agrawal, Demand chain management: factors enhancing market responsiveness capabilities. J. Mark. Channels 19 (2012)
101-119.

S.M. Ali, M.H. Rahman, T.J. Tumpa, A.A.M. Rifat and S.K. Paul, Examining price and service competition among retailers
in a supply chain under potential demand disruption. J. Retail. Consum. Serv. 40 (2018) 40-47.

N. Belhadj, D. Laussel and J. Resende, Marketplace or reselling? a signalling model. Inf. Econ. Policy 50 (2020) 100834.

J. Birchall, Walmart to set emissions goals for suppliers. Fin. Times 2 (2010) 2010.

K. Cao, Y. Xu, Q. Wu, J. Wang and C. Liu, Optimal channel and logistics service selection strategies in the e-commerce
context. Electron. Commer. Res. Appl. 48 (2021) 101070.

M.C. Chen, C.L. Hsu and L.H. Lee, Investigating pharmaceutical logistics service quality with refined kano’s model. J. Retail.
Consum. Serv. 57 (2020) 102231.

S. Cinar, Sustainable reverse logistic network design for end-of-life use-case study. RAIRO:RO 55 (2021) S503-S521.

B. Dan, G. Xu and C. Liu, Pricing policies in a dual-channel supply chain with retail services. Int. J. Prod. Econ. 139 (2012)
312-320.

J.B. Edwards, A.C. McKinnon and S.L. Cullinane, Comparative analysis of the carbon footprints of conventional and online
retailing: A “last mile” perspective. Int. J. Phys. Distrib. Logist. Manag. 40 (2010) 103-123.

N. Fabbe-Costes, M. Jahre and C. Roussat, Supply chain integration: the role of logistics service providers. Int. J. Product.
Perform. Manag. 58 (2009) 71-91.

J. Garcia-Arca, J.C. Prado-Prado and A.T.G.P. Garrido, On-shelf availability and logistics rationalization a participative
methodology for supply chain improvement. J. Retail. Consum. Serv. 52 (2020) 101889.

X. Geng, Y. Tan and L. Wei, How add-on pricing interacts with distribution contracts. Prod. Oper. Manag. 27 (2018) 605-623.

S.K. Ghosh, M.R. Seikh and M. Chakrabortty, Analyzing a stochastic dual-channel supply chain under consumers’ low carbon
preferences and cap-and-trade regulation. Comput. Ind. Eng. 149 (2020) 106765.

A. Hagiu and J. Wright, Marketplace or reseller? Manag. Sci. 61 (2015) 184-203.

L. Hao and M. Fan, An analysis of pricing models in the electronic book market. MIS Q. 38 (2014) 1017-1032.

T.R. Hawkins and S.M. Dente, Greenhouse gas emissions driven by the transportation of goods associated with french con-
sumption. Environ. Sci. Technol. 44 (2010) 8656-8664.

P He, Y. He, X.Tang, S. Ma and H. Xu, Channel encroachment and logistics integration strategies in an e-commerce platform
service supply chain. Int. J. Prod. Econ. 244 (2022) 108368.

L. Huang, Z. Huang and B. Liu, Interacting with strategic waiting for store brand: online selling format selection. J. Retail.
Consum. Serv. 67 (2022) 102987.

N.K. Jain, H. Gajjar and B.J. Shah, Electronic logistics service quality and repurchase intention in e-tailing: Catalytic role of
shopping satisfaction, payment options, gender and returning experience. J. Retail. Consum. Serv. 59 (2021) 102360.



(21]
(22]

(23]
(24]

25]
[26]
(27]
28]
(29]
(30]
31]
(32]
(33]
(34]

(35]
(36]

(37]
(38]
39]
[40]
[41]
42]
[43]
[44]
(45]
[46]
[47]
(48]
[49]
(50]
[51]
[52]
(53]

[54]

SALES MODEL AND LOGISTICS SELECTIONS FOR A MANUFACTURER CONSIDERING CARBON EMISSION 2141

J. Ji, Z. Zhang and L. Yang, Carbon emission reduction decisions in the retail-/dual-channel supply chain with consumers’
preference. J. Clean. Prod. 141 (2017) 852-867.

L. Jiang, Y. Wang and X. Yan, Decision and coordination in a competing retail channel involving a third-party logistics
provider. Comput. Ind. Eng. 76 (2014) 109-121.

J.P. Johnson, The agency and wholesale models in electronic content markets. Int. J. Ind. Organ. 69 (2020) 102581.

M Koptak, M. Dzubdkova, V. Vasiliené-Vasiliauskiené and A.V. Vasiliauskas, Work standards in selected third party logistics
operations: Mtm-logistics case study. Procedia Eng. 187 (2017) 160-166.

T Letnik, M. Marksel, G. Luppino, A. Bardi and S. Bozi¢nik, Review of policies and measures for sustainable and energy
efficient urban transport. Energy 163 (2018) 245-257.

X. Li, Y. Li, X. Cai and J. Shan, Service channel choice for supply chain: who is better off by undertaking the service? Prod.
Oper. Manag. 25 (2016) 516-534.

D Li, Y. Liu, C. Fan, J. Hu and X. Chen, Logistics service strategies under different selling modes. Comput. Ind. Eng. 162
(2021) 107684.

L. Lu, A comparison of the wholesale model and the agency model in differentiated markets. Rev. Ind. Organ. 51 (2017)
151-172.

S. Mandal, S. Bhattacharya, V.R. Korasiga and R. Sarathy, The dominant influence of logistics capabilities on integration:
Empirical evidence from supply chain resilience. Int. J. Disaster Resil. Built Environ. 8 (2017) 357-374.

A Mehrsai, K.D. Thoben, B. Scholz-Reiter, Bridging lean to agile production logistics using autonomous carriers in pull flow.
Int. J. Prod. Res. 52 (2014) 4711-4730.

N.M. Modak and P. Kelle, Managing a dual-channel supply chain under price and delivery-time dependent stochastic demand.
Eur. J. Oper. Res. 272 (2019) 147-161.

B. Niu, Q. Li, Z. Mu, L. Chen and P. Ji, Platform logistics or self-logistics? restaurants’ cooperation with online food-delivery
platform considering profitability and sustainability. Int. J. Prod. Econ. 234 (2021) 108064.

G.F. Prassida and P.Y. Hsu, The harmonious role of channel integration and logistics service in omnichannel retailing: The
case of ikea. J. Retail. Consum. Serv. 68 (2022) 103030.

X. Qin, Z. Liu and L. Tian, The optimal combination between selling mode and logistics service strategy in an e-commerce
market. Bur. J. Oper. Res. 289 (2021) 639-651.

J.K. Ryan, D. Sun and X. Zhao, Competition and coordination in online marketplaces. Prod. Oper. Manag. 21 (2012) 997-1014.
Y. Shen, S.P. Willems and Y. Dai, Channel selection and contracting in the presence of a retail platform. Prod. Oper. Manag.
28 (2019) 1173-1185.

J. Shen, J. Qian and X. Shao, Service channel choice for supply chain under online marketplace. Int. Trans. Oper. Res. 29
(2022) 2401-2422.

Y. Tan and J.E. Carrillo, Strategic analysis of the agency model for digital goods. Prod. Oper. Manag. 26 (2017) 724-741.
Y. Tan, J.E. Carrillo and H.K. Cheng, The agency model for digital goods. Decis. Sci. 47 (2016) 628—660.

L Tian, A.J. Vakharia, Y. Tan and Y. Xu, Marketplace, reseller, or hybrid: Strategic analysis of an emerging e-commerce
model. Prod. Oper. Manag. 27 (2018) 1595-1610.

W. To, Greenhouse gases emissions from the logistics sector: the case of hong kong, china. J. Clean. Prod. 103 (2015) 658—664.
N. Unilever, Report Shows a Third of Consumers Prefer Sustainable Brands (2017).

T. Van Woensel, Omni-channel logistics, edited by R. Vickerman. In: International Encyclopedia of Transportation. Oxford,
Elsevier (2021) 184-189.

W. Wang, G. Li and T. Cheng, Channel selection in a supply chain with a multi-channel retailer: The role of channel operating
costs. Int. J. Prod. Econ. 173 (2016) 54-65.

L. Wang, H. Song and Y. Wang, Pricing and service decisions of complementary products in a dual-channel supply chain.
Comput. Ind. Eng. 105 (2017) 223-233.

L. Wang, J. Chen and Y. Lu, Manufacturer’s channel and logistics strategy in a supply chain. Int. J. Prod. Econ. 246 (2022)
108415.

D. Weideli and N. Cheikhrouhou, Environmental Analysis of Us Online Shopping. Ecole Polytechnique Fédérale de Lausanne—
EPFL, Lausanne, Switzerland (2013).

Q. Wu, Y. Mu and Y. Feng, Coordinating contracts for fresh product outsourcing logistics channels with power structures.
Int. J. Prod. Econ. 160 (2015) 94-105.

Y. Wu, R. Lu, J. Yang and F. Xu, Low-carbon decision-making model of online shopping supply chain considering the 020
model. J. Retail. Consum. Serv. 59 (2021) 102388.

L. Xu, C. Wang, Z.Miao and J. Chen, Governmental subsidy policies and supply chain decisions with carbon emission limit
and consumer’s environmental awareness. RAIRO:RO 53 (2019) 1675-1689.

X. Xu, P. He and S. Zhang, Channel addition from marketplace or reselling under regional carbon cap-and-trade regulation.
Int. J. Prod. Econ. 236 (2021) 108130.

R. Yan and Z. Pei, The strategic value of cooperative advertising in the dual-channel competition. Int. J. Electron. Commer.
19 (2015) 118-143.

B. Yan, Z. Chen, X. Wang and Z Jin, Influence of logistic service level on multichannel decision of a two-echelon supply chain.
Int. J. Prod. Res. 58 (2020) 3304-3329.

L. Yang, J. Ji, M. Wang and Z. Wang, The manufacturer’s joint decisions of channel selections and carbon emission reductions
under the cap-and-trade regulation. J. Clean. Prod. 193 (2018) 506-523.



2142 X. LIU ET AL.

[55]
[56]
[57)
/58]
[59]
[60]
f61]
[62]
163
[64]

(65]

Z.Yi, Y. Wang, Y. Liu and Y.J. Chen, The impact of consumer fairness seeking on distribution channel selection: Direct selling
vs. agent selling. Prod. Oper. Manag. 27 (2018) 1148-1167.

Y. Yu, X. Wang, R.Y. Zhong and G.Q. Huang, E-commerce logistics in supply chain management: Implementations and future
perspective in furniture industry. Ind. Manag. Data Syst. (2017).

W. Yu, H. Shang and R. Han, The impact of carbon emissions tax on vertical centralized supply chain channel structure.
Comput. Ind. Eng. 141 (2020) 106303.

X. Yuan, G. Bi, H Li and B Zhang, Stackelberg equilibrium strategies and coordination of a low-carbon supply chain with a
risk-averse retailer. Int. Trans. Oper. Res. (2022).

C. Zhang and H.M. Ma, Introduction of the marketplace channel under logistics service sharing in an e-commerce platform.
Comput. Ind. Eng. 163 (2022) 107724.

X. Zhang and W. Hou, The impacts of e-tailer’s private label on the sales mode selection: From the perspectives of economic
and environmental sustainability. Fur. J. Oper. Res. 296 (2022) 601-614.

P. Zhang, Y. He and C.V. Shi, Retailer’s channel structure choice: Online channel, offline channel, or dual channels? Int. J.
Prod. Econ. 191 (2017) 37-50.

L.H. Zhang, J. Yao and L. Xu, Emission reduction and market encroachment: whether the manufacturer opens a direct channel
or not? J. Clean. Prod. 269 (2020) 121932.

J. Zhao, W. Liu and J. Wei, Competition under manufacturer service and price in fuzzy environments. Knowl.-Based Syst. 50
(2013) 121-133.

J. Zhou, R. Zhao and W. Wang, Pricing decision of a manufacturer in a dual-channel supply chain with asymmetric information.
Eur. J. Oper. Res. 278 (2019) 809-820.

C. Zhu and Z. Yao, Comparison between the agency and wholesale model under the e-book duopoly market. Electron. Commer.
Res. 18 (2018) 313-337.

Please help to maintain this journal in open access!

This journal is currently published in open access under the Subscribe to Open model
(S20). We are thankful to our subscribers and supporters for making it possible to
publish this journal in open access in the current year, free of charge for authors and
readers.

Check with your library that it subscribes to the journal, or consider making a personal donation to
the S20 programme by contacting subscribers@edpsciences.org.

More information, including a |list of supporters and financial transparency reports,
is available at https://edpsciences.org/en/subscribe-to-open-s2o.


mailto:subscribers@edpsciences.org
https://edpsciences.org/en/subscribe-to-open-s2o

	Introduction
	Literature review
	Logistics services
	Reselling vs. agency selling
	Carbon emission

	Model
	Equilibrium analysis
	Reselling
	Agency selling model
	Using third-party logistics
	Using the platform logistics


	Sales model and logistics selections and the impacts
	Manufacturer's sales model and logistics selections
	Impact of the selections on the platform's profit
	Impact of the selections on consumer surplus

	Conclusion and future research
	
	Funding
	Conflict of Interest
	References

