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OPTIMAL MARKETING CHANNEL AND STRATEGY IN SOCIAL COMMERCE

XU CHEN!, YINGLIANG WU!%*® AND RUJIE ZHONG?

Abstract. This paper aims to explore the optimal marketing channel of e-commerce enterprises with
various consumer base size and product added-value in social commerce. By characterizing the con-
sumer utility, we construct decision-making models of e-commerce enterprises under the traditional

e-commerce platform (TECP) and two kinds of social commerce marketing channels involving “e-

commerce platform + social” (ECPS) and “social media + business” (SMB). Then, we obtain the
optimal strategy of e-commerce enterprises for each channel by using the Karush-Kuhn-Tucker (KKT)
conditions, and verify the effectiveness of the corollaries by numerical simulation. Results find that social
commerce marketing channels (ECPS and SMB) are not necessarily better than TECP. For e-commerce
enterprises with low consumer base size and low product added-value, the TECP channel offers the
largest profit. Besides, SMB is the preferred marketing channel for most e-commerce enterprises.
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1. INTRODUCTION

In the new round of digital transformation, social commerce (SC) is one of the most popular frontier issues in
business change and digital commerce, which is regarded to drive future business and economic prosperity [3,10].
In 2018, the scale of China’s social commerce industry reached 626.85 billion yuan, with a yearly growth of
255.8%. The proportion of social commerce in China’s overall online shopping market in 2018 increased to
7.8%, from only 0.1% in 2015 [12]. Social commerce refers to the business activities based on social network
service platforms or tools. It is a new e-commerce model reflecting the social value derived from network
socialization [35]. The main marketing channels in social commerce are the “e-commerce platform + social”
(ECPS) channel and the “social media + business” (SMB) channel. For example, “Pinduoduo”!, the largest
platform of ECPS channel, integrates social attributes on the basis of the e-commerce platform [42]. Its revenue
has increased by 67% to 12.193 billion yuan in the second quarter of 2020 [26]. In this channel, consumers need
to share the bargaining links with their friends to get preferential prices; Besides, “WeChat business” is one of
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the representatives of the SMB channel, which combines e-commerce transactions on the basis of social media
(WeChat). Its transaction scale of China’s WeChat market has exceeded 2 trillion yuan, and the number of
practitioners has reached 60 million in 2019 [13]. In this channel, consumers can buy products through WeChat
friends’ recommendations [20].

The rise of social commerce marketing has contributed to a tripartite win—win situation among consumers,
platforms or social media, and e-commerce enterprises. For consumers, they can get higher bargaining power
through their social attributes to reduce the purchase cost; For platforms or social media, they can win the fixed
fee or flow benefits as the intermediary role; For e-commerce enterprises, in addition to traditional e-commerce
platforms (e.g., Taobao? and Jingdong®, two top 3 largest e-commerce platforms in China with sales of 3202
billion yuan and 2600 billion yuan respectively in 2020 [8]), new marketing options are added to obtain higher
profits and scale.

Previous scholars have fully studied the multi-channel selection strategy of e-commerce enterprises in the
traditional e-commerce context [39]. But few studies focus on the context of social commerce. Among them, most
research involves the ECPS channel and only considers once forwarding of the consumer [4,40,41]. However,
the ECPS channel is the initial model of social commerce marketing, while the SMB channel derived from
broader social media requires more focus [16]. In addition, consumers in social commerce only forwarding
once seem to deviate from real life. Typically, one consumer can forward to a few friends, who can continue
forwarding if interested. To fill these gaps, we assume that one consumer who received the bargaining link
can continue forwarding. We develop three decision-making models and analyze the optimal strategies of e-
commerce enterprises in different marketing channels: (1) traditional e-commerce platform (TECP); (2) e-
commerce platform with social attributes (ECPS); (3) social media with business functions (SMB). In addition,
we interpret the advantages and disadvantages of marketing channel selection from the perspective of marketing
coverage, which fixes the singleness problem of maximum-profit decision-making. We aim to solve the following
research questions:

(1) Which marketing channel should e-commerce enterprises with limited cost choose to obtain the maximum
profit?

(2) Must the social commerce marketing channels (ECPS and SMB) be better than the traditional e-commerce
platform (TECP)?

(3) What are the factors in social commerce marketing that significantly affect the profitability of e-commerce
enterprises?

The rest of this paper is organized as follows: Section 2 summarizes the relevant literature of enterprise
decision-making in social commerce and social commerce marketing channels. Section 3 models the decision-
making of e-commerce enterprises in three marketing channels. Section 4 makes a multi-dimensional comparative
analysis of the e-commerce enterprises’ decision-making. Section 5 analyzes the reliability of the corollaries by
numerical simulation. Theoretical contributions and practical implications are presented in Section 6.

2. LITERATURE REVIEW

The literature of this study mainly consists of two parts: enterprise decision-making in social commerce and
social commerce marketing channels.

2.1. Enterprise decision-making in social commerce

Previous studies have paid much attention to consumer decision-making in social commerce, such as con-
sumer decision-making styles [6], consumer avoidance [19, 32], decision factors of choosing the market [22]. A
small number of scholars focus on the research of enterprises decision-making in social commerce, involving
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the profitability and sustainable development of enterprises. In the multi-channel competition, the choice dif-
ference of social media platforms affects the enterprises’ profitability through consumers’ perceived quality of
products [34]. Information sharing in social commerce improves consumer trust in the platform enterprises to
significantly reduce consumers’ perceived privacy risk, conducive to the sustainable development of platform
enterprises in emerging markets [2].

Besides, the research topics of enterprises decision-making in social commerce mainly concentrate on price
strategy, service strategy, competition strategy, marketing strategy and closure strategy. Specifically, in terms
of price strategy, Jiang et al. [14] discuss the impact of social network structure, sales strategy differences and
price adjustment frequency on the e-commerce enterprises’ profit, to reveal the price dispersion under different
sales strategies. In terms of marketing strategy, Zhu et al. [43] construct a hierarchical graph to predict the
user interest in social commerce to optimize the social marketing decision-making of e-commerce enterprises;
Sabaityte et al. [29] construct a decision-tree model to identify the preferences of different types of e-consumers
for e-marketing communication modes, to adjust the marketing strategy of e-commerce enterprises. In terms
of competition strategy, Chen et al. [7] construct the evaluation model of the social commerce ecosystem and
niches to evaluate the competitiveness and sustainability of four types of social commerce enterprises. In terms
of closure strategy, Trivella et al. [33] improve the shutdown decision of enterprises by introducing the social
preference to reduce the possibility of regrettable social consequences.

2.2. Social commerce marketing channels

Different social commerce structures (community and forum, rating and comment, recommendation) and rela-
tionship factors significantly impact consumers’ willingness to participate in social commerce [31,38]. Therefore,
based on the typical social commerce platforms formed by the differentiated structures and the strength of social
ties, this study identifies and summarizes two different social commerce marketing channels, i.e., “e-commerce
platform + social” (ECPS) and “social media + business” (SMB).

2.2.1. ECPS marketing channel

ECPS channel relies on e-commerce platform and integrates social attributes, which is the basic mode of
social commerce marketing. The most typical and widely studied model is social group buying (SGB).

In the case of publishing retail prices and considering consumers’ heterogeneous preferences, whether e-
commerce enterprises provide SGB options and which option combination is the best are the primary research
issues to be considered [23]. Secondly, the optimal decisions of SGB have also been widely studied, such as the
optimal price and order quantity [5,42]. For example, Wu and Zhu [36] discuss the optimal decision of enterprises
considering the joint strategy of service quality and price under the SGB; Deng et al. [9] propose an analytical
model for the optimal price and maximum transaction size of sellers with limited capacity on the SGB platform.
They believe that even if the transportation capacity is tight, the deep discount is also beneficial; Zhu et al. [44]
propose an SGB pricing method with continuous price, which encourages consumers to reflect their preferences
truthfully through compensatory payment to reduce consumers’ false reports as much as possible.

Different from the fixed price-quantity table and static pricing [24], Ong et al. [25] focus on the dynamic
changes of SGB enterprises’ profitability with the time-continuous model. In addition to considering enterprise
profitability, some scholars also investigate sustainable development factors such as supervision and fairness.
For example, Jiang et al. [15] explore the impact of enterprises’ honesty strategy on building a healthy SGB
environment under government supervision; He et al. [11] discuss the optimal SGB strategy for different enter-
prises with fairness concerns in the supply chain. Besides, because social cost inhibits consumers’ recommending
motivation on social networks [4], it negatively impacts the ECPS marketing channel [37]. Therefore, based on
the previous SGB models, we focus on the social cost and design a forwarding-bargaining model with multiple
iterations to study the ECPS channel.
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TABLE 1. Comparison of some related research and this study.

Offline SC channels

Related research Method channel TECP —HCPS SMB
Zhang et al. [42] M v v

Zhang and Xu [40] M v v

Zhang and Xu [41] M v

Wu et al. [37] M v v

Cao and Li [4] M v

Kim N. and Kim W. [16] E v
This study M v v v

Notes. (1) “E” and “M” represent the empirical analysis and the mathematical model, respectively. (2) “v"” means
“covered”.

2.2.2. SMB marketing channel

Social media has broadened the social width of consumers, and the relationship network in the online com-
munity has been fully studied [30]. With the help of consumers’ high stickiness to social media, business models
that embed business attributes into social media (e.g., WeChat Mini Program, clickbait promotion, etc.) give
full play to the role of guanxi and have a positive impact on consumers’ purchase intention and loyalty [21,27].
Social media carries users’ social desire and business desire, and users will be affected by the suggestions and
shopping lists of social friends during picking products [17]. On the other hand, the tie strength reflected by the
different friend types is positively correlated with the trust, which further affects the purchase decision in the
network [20]. Specifically, it has a significant impact on consumers’ purchase intention after being recommended,
and the impact from friends with stronger ties is more positive [28].

The diversified development of social media has spawned the new business models of social commerce, such
as Facebook commerce [1,18] and WeChat business [21,27]. In SMB marketing, social influence generated by
social referral significantly promotes social commerce sales, but this influence is different among various social
media [16]. Instead of focusing on Facebook commerce with relatively weak ties as the previous research, this
paper selects the particular agent model of WeChat business with strong ties to study the impact of SMB
marketing on e-commerce enterprise profitability.

Throughout the research on the influence of marketing channels on enterprise profitability in social commerce
(as shown in Tab. 1), most of them involve one single marketing channel and focus on ECPS. The research
on enterprise decision-making in the SMB channel is fewer and mainly uses empirical analysis rather than
mathematical models. This paper provides a comprehensive comparison of three marketing channels consisting
of TECP, ECPS and SMB.

3. MARKETING DECISION MODELS OF E-COMMERCE ENTERPRISES

In this section, we first describe the research problem and introduce the notations used in the following
models, then discuss the decision-making of e-commerce enterprises in the three marketing channels (TECP,
ECPS and SMB) one by one and analyze their optimal strategies.

3.1. Problem description and notations

When an e-commerce enterprise enters a new market, it needs to choose one marketing channel. We present
three marketing channels, namely, traditional e-commerce platform (TECP), “e-commerce platform + social”
(ECPS) and “social media + business” (SMB), as shown in Figure 1. Specifically, the e-commerce enterprise can
promote products relying on the search function of the platform, iterative forwarding behavior of consumers and
recommendation of agents, respectively. Therefore, in different models, the decision variables of the enterprise
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FIGURE 1. Structures of marketing channels. (a) TECP. (b) ECPS. (c) SMB.

are various due to the channel characteristics and marketing scenarios. The consumers will purchase if they
can get a non-negative surplus, and each consumer can only buy the product once at most. The e-commerce
enterprise will choose a certain marketing channel where it can get the maximum profit. Related notations and
assumptions used in the models are shown in Table 2.

3.2. Decision-making model in TECP channel

We first introduce the strategy of e-commerce enterprises when they choose to enter the traditional e-
commerce platform (e.g., Taobao and Jingdong). Consumers’ expected utility of products is

T =60g—p (3.1)

where 6 is the consumer perception to unit product quality and p is the product price. Consumers’ perception
of product quality is different, and we assume that 6 obeys the uniform distribution of [0, 1] in this paper.
When m; > 0, consumers will choose to purchase, so we can get the consumer purchase proportion dy = %. To
ensure the existence of the proportion, the condition 0 < d; < 1 should be met. Assume that all consumers on
the platform can receive product information when the enterprise selecting TECP channel, then C7; = Nj. Let
¢ be the product cost, and s; represents the fixed fee that traditional e-commerce platform charges enterprises
for each sold product, then the profit of the e-commerce enterprise can be computed.

R —N1<qqp)(p—c—51). (3.2)

The profit optimization problem can be solved by computing the partial derivative of equation (3.2) with respect
to p and letting it be 0.

2
. qgtct+st ., Ni(g—c—s1)
= 7R = . 3.3
b 9 1 4q (3.3)
Proposition 3.1. When e-commerce enterprises choose TECP channel to sell products, the optimal price is
2
p* = LSS the mazimum profit is R} = W.

Corollary 3.2. In TECP channel, the optimal price p* rises with the increase of q, ¢ and s1 and the mazximum
profit R} is not related to the consumer base size n.

With the increase of product quality ¢, the bargaining power of e-commerce enterprises improves, and the
product price p rises accordingly; With the rise of the product cost ¢ and fixed fee s1, e-commerce enterprises
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TABLE 2. Notations and definitions.

Notations Descriptions

Basics p Product price
c Product cost
q Product quality
0 Consumer perception to unit product quality, obeying the uniform distribution of [0, 1]
n Consumer base size of e-commerce enterprises
N Total number of potential consumers
TECP s; The fixed fee that traditional e-commerce platform charges enterprises for each sold product
dy Consumer purchase proportion in the TECP channel
D1 Number of consumers on the TECP
4 Number of consumers covered on the TECP, to whom the products information is dissemi-
nated
Ny Total number of potential consumers on the TECP, N; < N
Ry Enterprise profit on the TECP
ECPS maq Forwarding number set by the e-commerce enterprise
to Forwarding cost of each forwarding consumer, obeying the uniform distribution of [0, 275]
Ts Average forwarding cost in society
S2 The fixed fee that social commerce platform charges enterprises for each sold product
da Consumer forwarding-purchasing proportion in the ECPS channel
Do Number of consumers in the ECPS channel
Co Number of consumers covered in the ECPS channel
Ry Enterprise profit in the ECPS channel
SMB as Trust index of potential consumers to agent consumers
ms Number of social contacts of each agent consumer
t3 Agent cost of each agent consumer, obeying the uniform distribution of [0, 273]
T3 Average agent cost in society
U3 Flow benefits brought by each purchase through agent consumers’ recommendation
S3 The fixed fee that enterprises need to pay agent consumers for each sold product
ds Consumer purchase proportion in the SMB channel
ds Consumer agent proportion, the proportion of agent consumers in consumer base size in the
SMB channel
Ds Number of consumers in the SMB channel
Cs Number of consumers covered in the SMB channel
R3 Enterprise profit in the SMB channel

will raise the product price p to ensure the profit space. Besides, when e-commerce enterprises choose to settle
in the TECP, they will depend on the platform’s search function rather than the consumer base size n for
promotion. Therefore, the decision-making of e-commerce enterprises is not related to n. For those e-commerce
enterprises with low n, the TECP channel could be a good choice.

3.3. Decision-making model in ECPS channel

This sub-section describes the strategy of e-commerce enterprises when they settle in social commerce plat-
forms (e.g., Pinduoduo). In this case, only after consumers forward product links and make mq friends “click to
bargain” can they buy the product. The cost for consumers to forward and make one friend “click to bargain”
is to, describing its social difficulty. Therefore, consumers’ expected utility of products is

T = 0q —p— mgtg. (34)
With w5 > 0, we can obtain the consumer forwarding—purchasing proportion ds = %. To ensure the
existence of the proportion, the condition 0 < dy < 1 should be met.
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We refer to those willing to forward links to ms friends and purchase the product as forwarding consumers. In
the social commerce platform, the links can be forwarded round by round, and the link receivers of the current
round will become potential forwarding consumers for the next round. Let n and N be the consumers base
size of the enterprise and the total number of potential consumers. After L round forwarding, the number of
consumers who receive the links will be

L+1
Cy(L) = n+ ndams + n(d2m2)2 44 n(dgmg)L = n% (3.5)
1-— d2m2

Let so be the fixed fee that the social commerce platform charges e-commerce enterprises for each sold
product. When domg > 1 and L — oo, n(L) = N, the decision-making of e-commerce enterprises is expressed
as the equation (3.6).

p,ma (3.6)

p*,mb = argmax Nda(p — ¢ — s2)
s.t. doamo > 1, 0< doy < 1, mgo > 0.

When dyms < 1 and L — oo, n(L) = min(dm,N), the decision-making of e-commerce enterprises is

expressed as the equation (3.7).

p*,mj = argmax (min(N7 ﬁ)dg(p —c— 52)>
p,M2 212 (37)
s.t. domo <1, 0<dy <1, mg >0.
By applying the KKT conditions, the following proposition can be obtained.
Proposition 3.3.
2
When (g — ¢ — s3)° < dqty, mi =0, p* = w7 R; = n((]ZqSQ) (3.8)
2q(N —n) g+c+sy  2qta(N —n)
Wh —c—59)2 > Aqts, m3 = * = -
€n (q c 52) Z aqla, My N(q_c_s2)7p D) N(q—C—Sg)’
Nla—c— s)2
R = (‘140(152) — (N = n)ts. (3.9)

We use condition A to denote (¢ — ¢ — 52)2 > 4qts for the following corollaries.

Corollary 3.4. In ECPS channel, if and only if condition A holds, e-commerce enterprises will enter the
forwarding mode (i.e., m5 > 0). Otherwise, even if e-commerce enterprises choose ECPS channel, the optimal
forwarding number is zero.

We define ¢ — ¢ as the product added-value, that is, products’ extra value through produced and processed.
When the product added-value is lower, e-commerce enterprises’ profit space is narrow, and thus the pricing
range is limited. In this case, if e-commerce enterprises increase the forwarding number mso to cover more
consumers, but can not reduce the price to ensure consumers’ purchase intention, then the growth of the
number of consumers covered cannot offset the loss of the forwarding-purchasing proportion, and therefore
they will not choose the forwarding mode. In contrast, when the product added-value is higher, e-commerce
enterprises’ profit space is wide, and the pricing range is large. In this case, e-commerce enterprises can increase
the forwarding number ms and reduce the price to ensure the continuity of the forwarding process and bring
more profits.

Corollary 3.5. For the e-commerce enterprises that cannot meet condition A, the decision logic is similar to
that of the TECP channel. In this case, the optimal price p* rises with the increase of q, ¢ and s2, and the
maximum profit R is not related to N (Eq. (3.8)); The e-commerce enterprises meeting the condition A will
choose to reduce the price significantly and set ma to just cover all potential consumers (Eq. (3.9)).
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It is worth noting that the first items of the optimal price p* and the maximum profit R} in equation (3.9)
are similar to those in the TECP channel (Eq. (3.3)); The second items are the sum of the unit forwarding costs
that e-commerce enterprises need to pay to enter the forwarding mode. Therefore, it can be clearly seen where
the ECPS channel is different from the TECP channel.

3.4. Decision-making model in SMB channel

This sub-section discusses the strategy of e-commerce enterprises when they draw support from social media
(e.g., WeChat) to sell products. We refer to each consumer who is willing to recommend and sell products on
social media as an agent consumer. The trust index of potential consumers to agent consumers is ag. Consumers’
expected utility of products is

m3 = azq+ (1 — as3)fq — p. (3.10)

With w3 > 0, we can obtain the consumer purchase proportion ds = ﬁ. To ensure the existence of the
proportion, the condition 0 < d3 < 1 should be met.

Assume agent consumers can obtain flow benefits ug if the consumers are attracted to their recommendations
and buy products through social media. These flow benefits denote that extra benefits from potential future
transactions. The fixed fee that e-commerce enterprises need to pay agent consumers for each sold product is
s3. Therefore, the expected utility of each agent consumer can be calculated.

ﬂ'g = m3(U3 + 83) ﬁ — 13 (311)

where mg denotes the number of social contacts of each agent consumer. The agent cost of each agent consumer

is t3, obeying the uniform distribution of [0,2T3], where T3 is the average agent cost in society. When x5 > 0
(Z'e ta < ma(uz+s3)(g—p)
T =T 1-as)g

proportion of initial consumers in SMB channel is df =

), agent consumers choose to recommend and sell products on social media, the agent

m3(uz+s3)(g—p)

S—as)gTs Since the agent proportion does not

ms(uz+s3)(g—p)
2(17&3)(}’1—'3

d5 > 0 should be held. In this case, the number of consumers covered in SMB channel Cj is theoretically
ndsms. However, limited to the total number of potential consumers N, C3 = min(ndjms, N).
Therefore, the profit of e-commerce enterprises is

exceed 1, then dj = min( ,1). Besides, to ensure the existence of agent consumers, condition

— min(nd B
R3(p, s3) = min(ndyms, N) (l—ag)q(p c—83). (3.12)

The decision-making of e-commerce enterprises is expressed as the following constraint problem.

* 8% = argmax | min(ndsms, N) L2 —c—s )
{p I ( (ndgms. N) 1=a (P 2 (3.13)
st.d3 >0, 0<ds <1.
By applying the KKT conditions, the following propositions and corollaries can be obtained.
Proposition 3.6.
p* = W% (3.14)

Corollary 3.7. In SMB channel, the optimal price strateqy remains unchanged, and its optimal price p* is
always lower than that in the TECP channel. p* rises as the increase of q and c, and falls as the increase of us.

In SMB channel, the decrease of price can bring double effects: increasing the agent proportion and pur-
chase proportion, while the decrease of fixed fee can only increase the agent proportion. Therefore, e-commerce
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enterprises prioritize ensuring that the price stops at the equilibrium point of agent proportion, purchase pro-
portion and unit profit (Eq. (3.14)). In this case, as the product quality g increases, the bargaining power of
e-commerce enterprises enhances, and the optimal price p* rises; With the rise of product cost ¢, the profit space
of e-commerce enterprises narrows, and p* rises; As the flow benefit ug increases, the agent willingness of agent
consumers is enhanced. In this case, the increase of agent proportion rises due to the decrease of price, so the
equilibrium point of p* should be lower.

Proposition 3.8. The optimal fived fee s% only stops at the bottleneck of agent proportion dj, the bottleneck of
number of consumers covered Cs and the equilibrium point between C'3 and unit profit.

It can be noticed that the decrease of fixed fee s3 can cause increases in agent proportion dj and the number
of consumers covered C3. However, there is a situation when the fixed fee continues to decline, but dj or Cj
no longer rise, referred to as “encountering bottleneck”. In SMB channel, there are two bottlenecks of df (i.e.,

% =1) and Cj5 (i.e., C3 = N). When the decrease of s3 encounters the bottlenecks of dy or C3, C5 reaches the
upper bound. In this case, reducing s3 will only increase the unit profit, then s3 will stay at the bottleneck.
Besides, if there is no bottleneck in the rising process, s3 will reach the equilibrium point between C'5 and unit
profit and stay.

Proposition 3.9.

4(1 — T —c—3 4(1 — TsN
When —( a3)qTs —ug < min(q ¢ u37 ( 5 as)qTs — U3>,
ms(q — ¢+ u3) 4 nm3(q —c+ us3)
41 — a3)qT;s nms (q—c—l—U3)2
st= o T HAIS L RE = —onT: 3.15
Tl —ctu) O BT Toagg U2 ’ (3.15)
4(1 — TsN —c—3us 4(1 — a3)qT:
When (204# g < min(q c 3u37 (1 —a3)qTs —u;:,),
nm3(q¢ — ¢+ us) 4 ms(q — ¢+ u3)
4(1 — a3)qTsN N - 2 2TyN?
o = (2 a3)qTs oy, RE = (q c+u3) _ 2N (3.16)
nm3(q¢ — ¢+ us) (1—as3)q 2 nms
—c— 4(1 — Ts N 4(1 — T:
When £— 218 Sus §m1n( (2 as)als — ug, (1 = as)gTy - 3>,
nm3(q — ¢+ us) ms(q — ¢+ ug)
4
., q—c—3us _, nm3(q—c+u3)
sy = ——, Ry = —= T (3.17)
4 128(1—&3) q T3

Corollary 3.10. For e-commerce enterprises with high product added-value q — ¢, the fized fee s3 stays at the
bottleneck of agent proportion dy (Eq. (3.15)); For e-commerce enterprises with a large consumer base size n,
s3 stays at the bottleneck of the number of consumers covered Cs (Eq. (3.16)). For e-commerce enterprises with
low q — ¢ and n, s3 stays at the equilibrium point between Cs and unit profit (Eq. (3.17)).

Corollary 3.11. In SMB channel, the optimal fized fee s3 falls with the increase of the flow benefit us. When
the product added-value q — c is small, s5 falls with the decrease of ¢ — c.

When the flow benefit us is large enough or the product added-value g — ¢ is small, the optimal fixed fee s is
even negative. In this case, consumers’ purchasing can bring greater flow gain for agent consumers. Therefore,
agent consumers are even willing to accept negative fixed fee to obtain agent qualification. On the other hand,
when g — ¢ is small, e-commerce enterprises can expand their price space by using the utility of agent consumers.
When u3 or ¢ — ¢ increases, the agent consumers’ willingness increases, then the enterprise will reduce the fixed
fee s3.

The optimal decision of e-commerce enterprises in the three marketing channels is summarized in Table 3.
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4. DISCUSSION

Since these three marketing channels involve equilibrium in too many situations, we cannot directly compare
them to obtain the optimal model. Therefore, we make a comparative analysis from the two perspectives of
product added-value ¢ — ¢ and upper limit of number of consumers covered C.

4.1. How g — c affects marketing decisions

Through observing equations (3.3), (3.8), (3.9), (3.15)—(3.17), we find that product added-value ¢ — ¢ is
common in high power terms, which significantly affects the maximum profit of e-commerce enterprises. When
the g — ¢ is large enough, the other low power terms of ¢ — ¢ can be ignored temporarily. The sum of the low
power terms of ¢ — ¢ can be represented by . Therefore, the maximum profits of e-commerce enterprises in the
three marketing channels are as follows.

2
1) In the TECP channel, the maximum profits of e-commerce enterprises R} = 21d=c=s1)" — Mo ¢ “re
4q 4q
(2) In the ECPS channel, e-commerce enterprises tend to choose forwarding mode as the increase of ¢ — ¢. In
2
this case, the maximum profits of e-commerce enterprises Rj = W — (N —n)ty = %(q —o)’ +e

(3) In the SMB channel, the maximum profits of e-commerce enterprises will be limited by the agent proportion
d or the number of consumers covered Cj5 as the increase of ¢ — ¢. In this case, the maximum profits of

. _ 2 _ 2

e-commerce enterprises R} = (1—123)(1 (1=gfue) — 2:73%2 = 4(1_Na3)q(q —c)’+eor Ry = (1717233,” (=5)" -
2 .. * . N 2

onTy = %(q —¢)” 4. Similarly, R} = mln(4(17a3)q, 4(17177;33),1) (g—c) +e.

By comparing the maximum profits after simplifying negligible items in the three marketing channels, we
can draw the following corollaries.

Corollary 4.1. For e-commerce enterprises with high product added-value q — ¢, the mazimum profit of the
TECP must be lower than that of the ECPS since N > Ny. When N > min( N_  nmg ), ECPS is the optimal

1—0(3 ? 1—0&3

choice; Otherwise, SMB is the optimal choice.

Corollary 4.2. For e-commerce enterprises with extremely low product added-value ¢ — ¢, SMB is the optimal
choice.

When the product added-value g —c is very low (even ¢—c < s), only in the SMB channel can the e-commerce
enterprises have profit space. Because there is the possibility that the agent cost of the agent consumer is 0,
namely, if the e-commerce enterprise sets s3 very low or even negative, there are still agent consumers willing
to join in.

In addition, when the product added-value ¢ — ¢ is medium, the maximum profit of e-commerce enterprises
in various marketing channels will be related to too many parameters. Then, it will not be able to compare the
profit of these marketing channels with their simplified formulas.

4.2. Upper limit of C in three marketing channels

(1) In the TECP channel, the upper limit of the number of consumers covered C; is the total number of
potential consumers Ny, and N; < N;

(2) There are forwarding iterations in the promotion of the ECPS channel. After L rounds, the number of

1—(dyms) b1 . . .
consumers covered Cy = n%. The reasonable settings of price p and forwarding number msy can

make Cy reach an arbitrarily large value;

(3) In the SMB channel, when the agent proportion dj = 1, the number of consumers covered C will reach the
upper limit (i.e., C3 = nms). When the total number of potential consumers N is extremely large than the
consumer base size n, it will hard to cover all potential consumers, even if all consumers are willing to act
as agents (dj = 1).
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TABLE 4. Basic setting for parameters.

Channel Parameter

TECP Ny = 50000

S1 = 5
ECPS N = 100000
So = 5
to =3
SMB N = 100000
a3 = 0.5
m3 = 300
t3 = 500
us = 3

By comparing the information dissemination effects in three marketing channels, we can draw the following
corollary.

Corollary 4.3. From the perspective of marketing coverage, when the consumer base size n of e-commerce
enterprises is small, and the total number of potential consumers N is extremely large, only the ECPS channel
can cover all potential consumers, while TECP and SMB channels cannot.

5. NUMERICAL SIMULATION ANALYSIS

In this section, we use python programming to explore the optimal decision and profit of the e-commerce
enterprise when choosing different marketing channels in social commerce. First, we verify the correctness of the
above propositions and corollaries through two-dimensional numerical simulation. Next, we explore the trend
changes of the optimal model under the joint influence of multiple variables through the three-dimensional
numerical simulation.

5.1. Two-dimensional numerical simulation

By changing the parameter range for numerical simulation, the impacts of product quality ¢, product cost
¢ and the consumer base size n on enterprise decision-making are analyzed intuitively. The basic setting for
parameters of each marketing channel is shown in Table 4.

(1) Set ¢ =28, ¢=20,n € [0, 300], as shown in Figure 2.

From Figure 2, the maximum profit of the e-commerce enterprise is independent of n in the TECP channel
(Cor. 3.2). In the ECPS channel, when ¢ — ¢ is small, enterprises will not choose the forwarding mode (Cor. 3.4),
and its maximum profit has nothing to do with n. In the SMB channel, the maximum profit increases with the
rise of n (Cor. 3.10).

In general, when ¢ — ¢ is small and n is lower than 38, e-commerce enterprises choosing the TECP channel
can get the maximum profit; when g — ¢ is small and n is greater than 38, the SMB channel is the best choice.

(2) Set ¢ =200, ¢=20,n € [0, 300], as shown in Figure 3.

Figure 3 supplements the situation when g — ¢ is large. In this case, when n < 146, the ECPS channel offers
the largest profit; When n > 146, the SMB channel surpasses others (Cor. 4.1).

(3) Set n =20, ¢=20,q € [20, 100], as shown in Figures 4 and 5.
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FIGURE 3. The impact of n on the R (high-quality products).

From Figure 4, when n and ¢ are both small, the TECP channel surpasses others, and it can directly help the
enterprises obtain a large number of consumers. When ¢ increases to 64, the ECPS channel is the best choice for
e-commerce enterprises with high ¢ — ¢. Due to the small n, the SMB channel is limited by the agent proportion
ds. Even those e-commerce enterprises with high ¢ — ¢ cannot cover a large number of consumers (Cor. 4.3).

As shown in Figure 5, when ¢ < 25, the enterprises choosing the SMB channel have the maximum number of
consumers covered C'. That is because only the SMB channel has a positive profit, while other channels would
not carry out selling; When 25 < ¢ < 49, C' in the TECP channel is the largest; When ¢ = 49, the ECPS
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channel transfers from non-forwarding mode to forwarding mode, and C' rises sharply to the total number of
potential consumers N. In this case, the ECPS channel surpasses others.

5.2. Three-dimensional numerical simulation

The marketing channel selections of the above e-commerce enterprises under different values of ¢, ¢ and n
(n € [10,1200], ¢ € [0,1000] and g € [0,1000]) are integrated into a three-dimensional graph (Fig. 6), where the
blue, orange and green dots represent that e-commerce enterprises can obtain the maximum profit when they
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FI1GURE 6. Three-dimensional graph of channel selection.

choose the channels of TECP, ECPS and SMB, respectively. From Figure 6, We find that the three-dimensional
graph is divided into three parts according to the product added-value ¢ — c.

(1) When g—c is extremely small, no matter the value of n is, it is the green dot. Namely, e-commerce enterprises
can obtain maximum profit from the SMB channel. Since the agent consumers can accept negative fixed
fee in this case, the e-commerce enterprises can have profit space only in this channel.

(2) When ¢ — ¢ is small, most dots are blue. Namely, the TECP channel surpasses others. In this case, e-
commerce enterprises can quickly obtain a large number of consumers by choosing the TECP channel. On
the other hand, it is difficult for the enterprises to promote in channels of ECPS and SMB. On this basis,
if n is also small, ECPS and SMB channels will have lower C' than TECP. As n increases to medium, the
dots change from blue to green. The reason is that C' in the SMB channel gradually exceeds that in the
TECP channel.

(3) When ¢ — ¢ is large and n is small, all dots are orange, meaning that the ECPS channel surpasses others.
With forwarding mode conditions satisfied, the ECPS channel can bring full consumer coverage, while the
TECP channel cannot. With the increase of n, each channel has reached the maximum number of consumers
covered. The maximum of C' in the TECP channel is lower. Compared with the ECPS channel, the SMB
channel can bring more profit for e-commerce enterprises, which may be led by the trust index.

Therefore, the marketing channel selection strategy of e-commerce enterprises is obtained based on the
consumer base size n and product added-value g — ¢, as shown in Figure 7.

From Figure 7, the TECP channel offers the maximum profit for e-commerce enterprises with low or medium
n and low ¢ — ¢; The ECPS channel surpasses others for e-commerce enterprises with low n and high ¢ — ¢; The
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FiGure 7. Marketing channel selection strategy of e-commerce enterprises.

SMB channel is the preferred choice for most e-commerce enterprises, such as those with high n, extremely low
q — ¢, medium n and high ¢ — c.

6. CONCLUSIONS AND IMPLICATIONS

6.1. Conclusions

Under the background of the digital economy, “Pinduoduo”, “WeChat business” and other social commerce
platforms are popular. In addition to the traditional e-commerce platform (TECP), e-commerce enterprises have
new choices of marketing channels as “e-commerce platform + social” (ECPS) and “social media + business”
(SMB). This paper constructs the decision-making models, compares and analyzes the optimal decisions and
profits of e-commerce enterprises in different marketing channels. Research results show that:

(1) Consumer base size and product added-value significantly affect the marketing channel selection of e-
commerce enterprises.

(2) Social commerce marketing channels (ECPS and SMB) are not necessarily better than TECP. When e-
commerce enterprises have low consumer base size and low product added-value, choosing TECP can bring
maximum profits for enterprises.

(3) SMB is the preferred marketing channel for most e-commerce enterprises, such as enterprises with high
consumer base size, extremely low product added-value, medium consumer base size and high product
added-value.

(4) E-commerce enterprises with low consumer base size and high product added-value choose ECPS as the
best channel, which can cover the upper limit of potential consumers as soon as possible.

6.2. Theoretical contributions and practical implications

The main theoretical contributions of this paper are as follows.

Firstly, this paper uses the utility function to depict consumers’ choosing behavior in social commerce and
establishes the decision-making models of e-commerce enterprises in three marketing channels, which expand-
ing the quantitative analysis models and methods of multi-channel selection research under social commerce
marketing.
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Secondly, product added-value is introduced into the decision-making models of e-commerce enterprises par-
ticipating in social commerce, and its influence on the marketing channel selection of e-commerce enterprises is
analyzed.

Thirdly, based on selecting the decision elements of maximum profit, this paper analyzes the upper limit of
consumers covered in three marketing channels, which provides a new perspective for the study of enterprise’s
marketing channels selection.

According to the above conclusions, the practical implications are as follows.

Firstly, e-commerce enterprises should choose appropriate marketing channels according to their consumer
base size and product added-value to improve their maximum profit and competitiveness. For example, for the e-
commerce enterprises with low consumer base size and low product added-value, it cannot meet the development
needs when keeping on the TECP channel. With the increase of the consumer base size, they should gradually
transfer to the SMB channel. For the e-commerce enterprises with low consumer base size and high product
added-value, the optimal marketing channel will change from ECPS to SMB with the increase of the consumer
base size.

Secondly, when developing marketing strategies, e-commerce enterprises can not only focus on profitability
but also consider non-profit factors such as promotion speed and marketing coverage. For example, the ECPS
channel can be promoted to the maximum number of potential consumers as soon as possible, which is the first
choice for e-commerce enterprises striving to occupy the market quickly.

Thirdly, the long-term development strategy of e-commerce enterprises should be divided into three stages. In
the early stage, when the consumer base size is small, e-commerce enterprises should choose the TECP channel
for the primary purpose of survival; In the medium stage, e-commerce enterprises should choose the ECPS
channel for growth to occupy the market quickly; In the later stage, e-commerce enterprises should choose the
SMB channel, and consolidate the market by covering a large number of consumers.

6.3. Limitations and future research

Although this paper has some innovations in the same type of research, there are still some limitations.
For example, it is assumed that the forwarding cost ¢; of the ECPS channel is fixed for the convenience of
calculation, and the value of the forwarding number ms is continuous. In fact, ¢t may rise with the increase
of my, and the value of ms is discrete. Besides, this paper focuses on describing the decision-making models
of e-commerce enterprises in three marketing channels while does not involve the game between the platform
and e-commerce enterprises under platform guidance. Further research will involve more interactions between
platforms and enterprises, and analyze their behavior under dynamic game theory.
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