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Abstract

Digital economy's era has been stimulating the high competition of e-commerce companies and the rapid
growth among them. The prosperousness of open-source data can be an opportunity to provide
strategies for a busi ays to understand m i companies use social
media to support rce is included in the
sector which also ore, it is necessary to
understand how t ements are made by
calculating SCRM is research measured
and compared the sis among the three e-
commerce: Shope ill give us insight on
what is important to understandthe ma ounded the type of content characteristics
among e-commerce in social media marketin ign and level of activity to engage their customer
by comparing their productivity to post their content on Facebook Page. The market size represented
by the community conversation of each SCRM network in e-commerce.
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1. Introduction

Currently, countries in Asia have experienced to face high growth of Internet users. In 2017 recorded as
much as 46.7% of internet users in the world come from countries in Asia. While the remaining 57.8% comes
from countries around the world. Indonesia ranked in top three as the country with the most active internet
users in Asia. Indonesia nominated Asia’s Top Internet Countries as of June 30, 2017, with China and India
still at the top [26].l The increasing use of internet also has an impact on the increasing number of online
transactions in Indonesia. As reported by, Idea (Indonesia E-commerce Association), The number of online
transactions in Indonesia in 2016 reached 5,6 Billion dollars from 9% of the total population of Indonesia.

Shopee, Tokopedia, and Bukalapak a -commerce visited site. Their business model
is Customer to Customer, as known as rest is Shopee as the youngest e-commerce
platform rather than Tokopedia and Buka ady gained five times more search interest in
2017 to 2016 [28]. Shopee has the stimul s and promotions. Shopee became the top 5
e-commerce list with the most number of t number of fans on Facebook Page. Shopee
has consistent growth [13].

The effort to stay competitive among

es is measured by their content characteristics
strategy to engage their customer on Face use Facebook page as primary social media.
According to Jakpat [9] In Indonesia, Face ost Popular Social Site. Among Social Media
platforms, Facebook is the most widely used [3] and it is considered the most popular social networking website
[17]. Tt has incorporated this tool in their marketing strategies. Facebook has engagement value in its dataset.
There are three kinds of interactions between users and post in Facebook; they are comments, shares, and
reactions which is including likes. Based on how Facebook works, the more users make comment, sharing, and
reactions a post will increase the probability that the post will disseminate across a Facebook user’s timeline,
thus it generates more conversations.

Social media engagement and awareness have enhanced the marketing efforts. The engagement of
customers or the audience on online social media has opened a point of interest and concern for e-commerce.
Not only as the platform to receive the content but also participate actively in content creation, development,
and dissemination in Social Media [30].

The existence of social media, companies can use it as technical support to enhance interaction and virtual
relationships with customers [8]. Ernest & Young (2012) also, suggested that companies should expand their
activity online especially in social media interactions not only to promote their products but also to enhance
interaction with their customers.[10] The huge growth of customer base enables marketers to explore social
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media networking sites as a new medium to promote their products and services, therefore can reduce in clutter
of traditional medium advertising of reaching the mass customers as part of their online content marketing
campaign in social customer relationship management effort.

Several studies use social network analysis models to analyze the user-generated content from social

media for social customer relationship management efforts. [1] [2] proved there is a relationship between SNA
models to measure user-generated reviews social media for the SCRM network efforts. Using social network
analysis to make recommendations since social network analysis can be used to investigate the relationships
of customers. It can extract the valuable information for the decision maker to improve the better strategy.
Jiang et al. (2011) [14] prompted that managers can use discussion content contained in firm-specific social
media to understand the concerns of stakeholders to make informed decisions. Their results demonstrate the
manner in which social media can be used to better understand stakeholder reactions to the major events in a
firm.
The data analyzed using Social Network Analysis method. To analysis SCRM network properties using
NetworkX and Gephi to visualize pattern of the customer behavior. The content of Indonesia’s e-commerce in
social media will influence the SCRM networks. The active SCRM network will have a positive impact on the
company. Therefore, it is necessary to know how the characteristics and activities of SCRM networks are
formed by measuri re made by calculating
SCRM network pro he network property is
selected because it a descriptive statistics
analysis will use to t. The objective of the
research are; first teristics based on the
ecommerce Facebo as the highest level of
activity to engage t " Third to identify which
e-commerce Facebook page has the most robu ng their respective social network properties.

2. Theoretical Overview

a. E-commerce

E-commerce defined as the use of internet and web for business transactions. Formally, it enables digital
commercial transactions between organizations and individuals[16]. Laudon & Traver (2012:58) argued that there
are five types of ecommerce. Based onithe basis of market relations,.escommerce is divided into Business-to-
Consumer (B2C), an online business that sells to individual consumers/or individuals. Business-to-Business (B2B),
is an online business that sells to other businesses Consumer-to-Consumer (C2C), providing a way for consumers
to trade with other consumers. In this research focus on Customer to Customer. Comparing among three popular
e-commerce in Indonesia which are Shopee, Tokopedia, and Bukalapak. Most e-commerce businesses have
actualized the opportunities in utilizing analytics and data to improve productivity, acquire a competitive edge and
improving the decision-making process [12].

b. Social Networks and Social Customer Relationship Management

Social networking at a high level is described as the convergence of technologies that make it possible for
individuals to easily communicate, share information, and form new communities online. Social networks began
as the province of individuals; businesses aréynow trying to capitdlize on this trend as they search for specific
strategies and tactics to derive value from it. ct, Gartner rch shows a large increase in investment in
social networking by businesses. Its defined sophy & a business strategy, supported by a
system and a technology, designed to engag laborative interaction that provides mutually
beneficial value in a trusted & transparent bu siness focus on environments & experiences
that engage customer [19].

c. Customer Engagement

Customer engagement is a way to gain satisfaction with brands and communities,
empowerment, trust and commitment to other munity. Interactivity between customers and a
business is at the essential of the engagement construct [22]. Behavioral customer engagement refers to actions
toward a firm that are not restricted to only purchasing [5], but also include participation, fervor and interaction
with the focal e-commerce [15].

d. Social Media Engagement

The concept of customer engagement in market research is comparatively new and it has been dealt with
widely diverging, therefore an understanding of the nature of engagement is both current and notable [11]. In
addition, social media engagement related to counting the public shares, likes, and comments for an online
business' social media efforts. Engagement has historically been a common metric for evaluating the performance
of social media.

e. Social Media Marketing
Social media marketing has been defined as “a social and managerial process by which individuals and groups
obtain what they need and want through a set of Internet-based. Social media enable customers to connect and
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interact with other customers and non-customers in their social networks and influence them [24].

f.  Facebook and Engagement Value Analysis

The popularity of social media has led to many brands using platforms such as Facebook for marketing
communications, typically whereby brands post content (text, images, and/or videos) on their social media pages
for their consumer “fans”. Despite the widespread use of social media marketing, relatively little is known about
how various characteristics of branded social media content affect different types of consumer engagement (e.g.,
liking, commenting, sharing) with brands on social media [27] According to Jakpat [9] In Indonesia, Facebook
Remains the Most Popular Social Site. Among Social Media platforms, Facebook is the most widely used [3] [17]
It has incorporated tool in their marketing strategies. Based on how Facebook works, the more users make
comment, sharing, and reactions a post will increase the probability that the pot will disseminate across a Facebook
user’s timeline, thus it generates more conversations. It defines post engagement value based on total number of
comments, shares, and reactions that a post has.

g. BigData
Chen et al. (2014) [7] said that big data is used to describe the unprecedented quantity of data and it includes
masses of unstructured ta that involv: i to conduct the analysis.

Based on the definition
Velocity [21]. Volume
exabytes, zettabytes, a
different formats. The fi
and unstructured data, s
the data collection, data
to exploit the potential value of these data [7].

Volume, Variety, and
large that could reach
urces and presented in
Iso semi-structural data
erates very prompt and
in a tolerable time so as

h. Social Computing

Social Computing is the computational version of the process of extracting ideas from human society to
develop computational systems. The mechanism of a person building their social network as a set of relationships
with other individuals, each built as a result of experience in interaction with this individual, can be mimicked in
e-commerce applications'and used to establish the trust relationship of cooperation [30]:

i.  Data Mining

Data mining is also called knowledge discovery in databases (KDD). It is commonly defined as the process
of discovering useful patterns or knowledge from data sources, e.g., databases, texts, images, the Web, etc. The
patterns must be valid, potentially useful, and understandable. Its defined in several steps: pre-processing, data
mining, and post-processing [18].

j- Social Network Analysis

The study of social networks is formally defined as a set of nodes, which consist of network members [31].
Those nodes are connected by different types,of relations, which are formally defined as links. A social network
is basically comprised of a set of nodes cohnected by one or plore links, which represent distinct types of
relationships. Social network analysis (SNA) ttention in recent years [1] [2] [6]. Different
from variable analysis and topological anal he concepts and attributes of objects, SNA
addresses the structure and relationships of o

k. Descriptive Statistics Analysis

In general statistics is concerned with t
analysed and interpreted for the purpose of d
statistics that quantitatively describe or's collection of information, while descriptive
statistics in the mass noun sense is the process ing those statistics. The aims to summarize a
sample, rather than use the data to learn about the population that the sample of data is thought to represent [32].

y which information is collected, organised,
making. Descriptive statistics are summary

3. Research Methodology

The research method used is quantitative data, since the data required to analyze the content characteristics of
three e-commerce is taken from Facebook pages of Shopee, Tokopedia, and Bukalapak. Based on the purpose of
the study, the purpose of this study is exploratory. The research explores the role of content in driving consumer
engagement in social media in a large-scale field setting. The research measured and compared the SCRM network
property and the characteristics strategy will be examined in accordance with the time of the data gathered within
one year from September 1st, 2016 to September 30th, 2016. Therefore, the method used in this study is social
network analysis (SNA) and descriptive statistical analysis. Tsvetovat (2011) [29] mentions that simply SNA can
be called a study of the relationships between humans described in graph form. SNA describes social relationships
in network theory consisting of nodes and ties (or also called edges, links or connections) where nodes are
actors/individuals in a network and ties are relations between actors [20] and descriptive statistical analysis to
measure the engagement value.
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The SCRM Networks have several attributes that can be calculated and analyzed called property networks.
This network property can be used to define a network model by using the SNA method. The network properties
to be used are as follows:

Table 3.1 Indicator of SCRM Network Properties

Network Function
Property
Size Shows the number of nodes present in the network. If there are many nodes in the network,

the network can be said to be quite active. It means many actors are interacting.

Density Shows how closely the relationships between nodes in a network. Increasingly high
density value, then the network has a strong relationship. the e-commerce can embrace its
customers well through social media

Modularity The higher the modularity value the network contains the groups in it. These values can
be used to detect communities.

Diameter The maximum distance in a network. when the third of e-commerce is compared, the better

Average to another node. The
Degree ssemination is getting
Average social media, average
Path Length odes

Connected The smaller the Connected alue the better because the network is not split.
Component

The population in this research uses Facebook Page among three popular e-commerce in Indonesia which
are Shopee, Tokopedia, and Bukalapak The research crawled data in accordance with the time of the data gathered
within one year from S to September 30™, 2017 using , and SPSS.

a. Data Collectio
Data collection is
collection of the post, t
Tokopedia, and Bukala;

ook API. The data is a
ges which are Shopee,

Netvizz applications
ement value, in three

b. Preprocessing
The dataset and unnece
attribute to make it easi

g to remove irrelevant

c¢. Network Mode
The data that has been
visualization of its netwo
direction of the relationshi
(node origin). Based on the

application to create a
hat does not consider the
ded node) and out-degree

d. Network Property and
The calculation of the netwo
NetworkX tools. Based on the calcu
network. The calculation of descriptive ana

using the Gephi and Phyton and
operty for each e-commerce SCRM

e. Evaluation of SCRM Network Properties and Descriptive Statistical Analysis
The comparative results of SCRM network property values will be analyzed to find out which e-commerce have
the highest engagement in social media in terms of SCRM network activity. The research has to compare the
SCRM network properties to identify which e-commerce is most robust with the most activity in SCRM network
and identify the five highest content characteristics in each e-commerce. Descriptive statistics analysis will be
show the activity among e-commerce in produce their content statistics in a year and the intensity of engagement
value based on three e-commerce result.

4. Results and Analysis

After doing the process of data filtering, then the process of network modeling on the network of the three
ecommerce. The figures below are the visualization of the social network of Shopee, Tokopedia, and Bukalapak.
This network modeling processed using Gephi software by applying Open Ord layout. From the network modeling
results obtained by actors or nodes that are interconnected with other nodes. Those figures show each participating
node on their Facebook pages. Through visualization process, then calculated on each metric in network property
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by using software Gephi and NetworkX and figured out the content characteristics by descriptive statistics analysis.
From the calculations obtained results from the property network on the network Shopee, Tokopedia, and
Bukalapak. The network model that is formed from the network to the three e-commerce are as follows:

Figure 1.2 The Network Visualization of Shopee, Tokopedia, and Bukalapak

Bukalapak

Table 4.1 A Compariso
No METRIC
1 Size of 1

Shopee
Tokopedia
Bukalapak
Bukalapak
2) Tokopedia
3) Bukalapak
Shopee

Tokopedia
Bukalapak
Shopee
Tokopedia
Bukalapak
Tokopedia
Bukalapak
Shopee
Shopee
Tokopedia
Bukalapak

2 Number of Node 722,869 157,395 | 1,209,083

3 Number of Edge 2,196,934 | 1,598,928 (1,426,602

4 Averag

2,76

5  [Density 3,03x10°°

6 Average 11,46

Diameter
8 Modularity

Tokopedia

2) Bukalapak
3) Shopee
10 | Connected Compon 1) Shopee

2) Tokopedia
3) Bukalapak

The table above shows the calculation results of SCRM service properties for three e-commerce. Based
on the number of page likes, Shopee network is the highest, followed by Tokopedia and then Bukalapak.
Otherwise, For the first property that is the size of the network, the most is the Bukalapak E-commerce with a
value of 1,209,083 nodes in the network. Followed by Tokopedia with 1,157,395 nodes and Shopee with 722,869
nodes. Although smaller in size number of likes, Bukalapak network generated more conversations. The average
degree indicates the average degree of the number of links that connect the nodes in the network [4]. The more
links connecting the node means the better because it means the dissemination of information will be faster. The
network that has the highest average degree score is Shopee with value 6,08 then followed by E-commerce
Tokopedia with value 2,763 and Shopee with value 2,360. The higher value of average degree is better because it
means that the actor or nodes “know” more actors within the network. Hence, the actors or nodes in Shopee network
is more connected than the two-other e-commerce. It means more posts or more user comments are
replied/shared/liked by other members, thus it creates more new connection. While density which means network
density, where the denser network will result in greater density value. The greater the density value of a network
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the better because it means the actors in the network more connected. Of the three e-commerce, which has the
greatest density value is Tokopedia 3,03x107, then followed by Bukalapak and Shopee with 2,48x10°and 1.03x10°
6

The average path length indicates the average distance between all pairs of nodes in the network (Barabasi,
2012). The smaller the average path length value the better, because it means the distance needed to convey
information is not too far away. For the network with the lowest average path length is Shopee with value 7.17
then followed by E-commerce Tokopedia with value 11.46 and Bukalapak with a value of 36.81. Then, network
diameter is indicating the furthest distance between two nodes [4]. The smaller the diameter value means the
smaller the distance between the two nodes, the better because it means to convey information closer and easier.
For networks with a third diameter e-commerce has the same value of 6. Modularity measures the strength of
groups within the network. The higher the value of modularity means the more solid and strong groups in the
network [4] of the three SCRM networks e-commerce above, which has the highest modularity value is Tokopedia
e-commerce network with a modularity value of 0.680 followed by Bukalapak and Shopee with a value of 0.606
and 0.536. Previous research states that high modularity value indicates a good community structure. Connected
component is simply described as a maximal set of nodes. The component is separate “pieces” of the graph such
that there is no connection between the pieces. From the three networks, above, Shopee and Tokopedia has the
smaller value of connec f ocbby Bukalapak. Siae ed component is better;
it means that the netwo i

Table 4.2 Content Char

Description Bukalapik

Post Type of User

Post Type of page 0,13% 0.07%

Post Type of Video 11% 31%

Post Type of Photo 88% 38% 67%

Post Type of Link 1% 54% 2%

The Five Highest | 82,859 ;62,248 ; 55,846 | 506,099 ; 454,418 ; 445,610 ;335,578 ; 111,
;49,316 ; 47,352 446,534 ;92,281 ;56,980 | 473;110,148 ; 102,004

Engagement Value

Post Type of Five 1) Video

Highest Engage 2) Video
Value 3) Video
4) Video

5) Link

Based on Tabl
interaction of their audi
of them have the better
even though smaller tha
page create to attract mor
0,08%, then Bukalapak
conversation.

In post type of vide
content of the video to approa
post type of photo, Shopee at the
instance puzzle to increase the parti
In post type of link, Tokopedia became
which is directly connected to their officia
Bukalapak 2%, then Shopee 1%.

The five highest engagement shows the five contents created among e-commerce which has the top
engagement value. According to the table shows that Tokopedia has the great value as much 506,099 followed by
Bukalapak 445,610 then Shopee 82,859. In post type of five highest engagement value, it shows the top five
contents type in each e-commerce. Shopee has the photo as their dominant content created. Tokopedia has 4 videos
and a link. Then, Bukalapak has four videos and a photos.

three e-commerce cha
okopedia and Bukalap
ience in their social

of user represents the
¢ 99,93% it means both
hopee has a good value
nt which is e-commerce
o followed by Tokopedia
r content to enhance the

pak is more active to create
% then Tokopedia 0,08%. In
oto and integrated the game for
alapak 67%, then Tokopedia 38%.
1ve to create the post with a single link
in the promotion strategy. It followed by

Table 4.3 A Comparison of Descriptive Statistics Analysis Summary

Shopee Tokopedia Bukalapak
Page EV Page EV Page EV
post post post

Maximum 8 95401 9 506713 7 445856
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Minimum 0 0 0 0 0 0

Mean 2.44 6525.33 | 1.97 5736.08 | 2.11 4641.94
Std. 1.59 11523.39 | 1.56 41319.96 | 1.44 32067.17
Deviation

N 964 782 834

According to the result table 4.15 a comparison between three e-commerce; Shopee, Tokopedia, and
Bukalapak on their Facebook pages using descriptive statistics model. The aim will show the activity among
ecommerce in produce their content statistics in a year and the intensity of engagement value based on three
ecommerce result. In page, post-Tokopedia has the highest value in the maximal value per day, 9 contents with the
highest engagement value 506.731. They did a collaboration with some influencer and integrated it with the quiz
that requires the audience to mentions and shares they thoughtful in the comment column. The highest engagement
value came from 2 cont 017. First is linking, it has i i ir special opportunity to
funding for the seller i dia cre titled “Pulang di Hari
Fitri atau Dedikasi pa pation?”. Most of their
videos series have inspi video’s characteristics
made the audience curi lar opinion to share it.
Second, followed by S ents in a day.

In the minimum p the time. They lost an
extra valuable point to spread their awareness social customer relationship. In a day when
the e-commerce did not post their content, it means t ne of opportunity to improve their engagement value
on their Facebook pages. In the average over the period S€ptember 1st, 2016 to September 30th, 2017. Shopee has
the highest average closes to 3 contents per day. The number of page post that their created has the significant
effect to the number of their engagement value in their evaluation. It has 6.525,33 engagement value. Second,
followed by Bukalapak with 3 contents and 4641.94 engagement value. Then, Tokopedia with 1.97 almost 2
contents and 5736.08 engagement.value. In the standard deviation unit, the smallet.value represents the better data
distribution. Bukalapak has the smallest value with 1.44 in page post and 32067.17 engagement value. Second is
Tokopedia with 1.56 in page post and 41319.96 engagement value. The third followed by Shopee with 1.59 in
page post and 11523.39 in engagement value. Standard Deviation represents how small or far the gap number of
value in the data processed in each e-commerce. N is a symbol which represents the quantity of the page post
created over a year. As we can see, Shopee has the highest number of 964 contents have done created to improve
their SCRM. Followed by Bukalapak with 834, then Tokopedia with 782 contents created.

5. Conclusion and Suggestion

Interaction with customers and the presence of companies in social media then becomes an important and
measurable thing. One way to measure corporate interaction with customers is to calculate the network properties
on the network topology that is formed froml conversations in sogial media, in this case Facebook Pages. The
creative content strategy 'can influence the su; on the calculation result of SCRM network
properties Shopee one of the best SCRM Net: ctively e-commerce to produce their content.
Shopee network size that has the biggest m commerce network turn out to have similar
network properties (robustness) and engagem aller in size, Tokopedia has the highest value
engagement of post page. It is shown that som: enerate higher engagement value, this pattern
can become guidance in order to grow market ia has the highest value of engagement Value
with 506,099 in video, followed by Bukal video, then Shopee 82,859 in photo. The
characteristics of Shopee, photos become the in Shopee strategy. In Tokopedia link as their
dominant content post therefore has three vi the third highest engagement value and two
links. In Bukalapak, video as their dominant.

Due to limitations on our computer power, we cannot do the more analytical process, thus this research
can be developed further by using a more powerful computer using several approaches such as; 1). Extend the
period of research to increase the number of sample. Therefore, a better data distribution can be obtained. 2).
Approach by including more SNA metrics such as centrality, global and local clustering, components, structural
holes 3). Using the same data to build model (learning) based on data mining algorithm in prediction technique.

For e-commerce that has not excelled in the value of network size properties can be increased by being
more active in posting interesting content types and adding accounts in social media for certain categories; 1) Post
daily — Keep the brand at the top of people's newsfeeds with humorous, engaging and entertaining content. 2)
Use images or videos — Images greatly increase interaction rates for all social media platforms. 3) Be personal —
Avoid sounding like a press release; show the audience that there are real people behind the brand. 4) Monitor —
There are several free social media marketing apps which track shares, likes, and keywords associated with your
brand. 5) Listen — Engagement is a two-way street. Hear what people are saying about your brand and respond
to critiques in a constructive and positive way. 6) Contests — Contests and giveaways are a great method to
increase interest in the brand. therefore, the audience likes to get the gift. 7) Cover all the social media bases —
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Produce content for the top social media sites and cross-pollinate your content among them. For instance, link the
more dynamic, image-oriented Instagram posts to Facebook.
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