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Abstract

Background: Some studies have shown that Return on Total Assets is a strategy to increase market share. Other studies have
also shown that social media like WeChat can increase market share. However, no studies have considered Instagram
engagement in increasing market share.

Objective: This study aims to identify variable linkage that increases market share through a dynamic system approach in small
and medium-sized enterprises (SMEs).

Methods: Using a System Dynamics approach, this study presents a model simulation with a proposed increase in market share
by considering Instagram features. This approach creates a Causal Loop Diagram converted into a simulated Stock Flow
Diagram. The value generated from the simulation is validated with the mean comparison and % error variance formulas.
Results: Instagram engagement increases market share from 0.009 to 0.018. Such engagement can be increased by posting
regularly and doing more activities, such as increasing post frequency, holding contests, and maximizing all features.
Conclusion: This study has successfully modeled information technology, i.e., a promotion module on social media. However,
this work has not yet demonstrated how the features can gain more market share, so future research is needed.
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1. INTRODUCTION

Small and medium-sized enterprises (SMEs) development is accompanied by digital transformation, such as sales
through e-commerce platforms, marketplaces, social media, and other digital channels [1], [2]. SMEs with advanced
e-commerce channels benefit from digital platforms [2]. A company’s success, including SMEs, in an industrial sector
can be assessed by its market share [3] or the percentage of total sales in the industry [4]. In the financial sector, the
impact of market share is studied widely to formulate a sales strategy [5]. Market research informs a company about
market developments, trends, customers, or competitors in the same business field [6].

Previous research has succeeded in measuring the market share ratio [7], and it can be increased through WeChat
[8]. Although Instagram has become a vital platform for customer outreach [9] [10], with more than 12 billion global
users [11], past research has not evaluated its impact. This study aims to investigate Instagram features’ role in
increasing market share and develop a model to simulate the relationship between the variables.

This study uses a dynamic system approach to model the variable. The development begins with determining
relevant variables that influence market share expansion. These variables are then compiled into a Causal Loop
Diagram (CLD). The CLD displays an initial overview of the modeled process flow, which becomes the basis for
creating System Flow Diagrams (SFD). The SFD contains formulation variables that can be simulated. The value
generated from the simulation is validated with the mean comparison formula and % error variance. The valid model
becomes the basis for creating scenarios to increase the SME market share.
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II. METHODS

One of the benefits of system modeling is that it does not change the system itself. One way to do this is by using
the dynamic system method, which emulates the real system and converts it into a computer-simulated model [12].
This study uses a research methodology based on [13], which consists of five steps and has been widely used as the
basis for methodology development in system dynamics. These steps are as follows:

A. Problem Statement

The problem is defined in this stage, as well as the variables that are most relevant to the system. Other supporting
variables are developed based on literature studies, interviews, data analysis, and observation of real systems. Market
share and customer satisfaction often assess marketing performance [14]. Market share is calculated from sales in a
certain period divided by industry sales in the same period [4], as shown in Equation (1). The number 100 in Equation
(1) gives a result with a percentage.

Company I ncome

Market Share = 100 (1)

Tot all ndustrjiRevenue

Market share is often used to describe the position and success of a company [3]. The impact of market share is not
always reflected in the profitability or performance of the company, but many companies see it as an important
organizational goal [3]. In past research [15], market share is considered as part of the function of investment media
and it controls brand prices. In another study, the authors found that customer satisfaction can predict a company’s
future market share against its closest competitors [14]. Banking companies also make market share an important
element for profitability, growth, and viability [16]. Thus, in this case, the shoe laundry SME is appropriate to consider
market share strategic planning.

The impact of market share on financial firm performance is one of the most studied relationships in marketing
strategy research [5]. Research has also shown that consumer engagement can have a positive or negative influence
on the company [17] because consumers are not just buyers but also a marketer for the company [18]. Therefore, many
companies have launched engagement initiatives to develop brand-customer solid relationships [19].

All types of contextual factors can be modeled through a system dynamics model. System dynamics is a language
for simulating complex systems based on a generic understanding of the system. System dynamics provides a
vocabulary for describing and analyzing systems and is suitable for describing various variables [20]. The system
dynamics model is a complex system whose behaviors change over time. There are two approaches to building a
system dynamics model: top-down and bottom-up. The system built in this study uses a top-down approach [21]. The
system dynamic modeling is visual-based and takes a holistic perspective of all the relevant elements and risks [22].
Several tools can build the model, such as Stock, Flow, Converter, and Connector [21].

The model is built by knowing the relationship between variables to time, described in the Stock and Flow diagram,
and the mathematical conditions. The development is based on the work by [23], namely: 1) problem identification,
2) concept model construction, 3) formal model development, 4) model analysis and validation, and 5) policy analysis
and design. Previous research using system dynamics modeling shows that service quality affects customer
satisfaction and customer loyalty [24].

The current study takes shoe laundry SME as a case study. The SME attempts to market their products through
Instagram, targeting young people aged 18-35 years in Surabaya City area and Sidoarjo Regency. There are internal
and external factors influencing market share, as shown in Table 1. These include market size and the company's sales
volume and competitors [26], [27]. Inconsistent posting and lack of engagement can also show that the marketing
reach is small [28].

B. Dynamic Hypothesis

In Causal Loop Diagram, all variables found are assembled and their causal relationships analyzed. Each variable
is also categorized into existing sub-systems. In the market share sub-model, the significant variables are competitors,
average sales competitors, customers, potential customers, new customers, and engagement from social media to
prospective customers. Past research [26] has shown that market share is the percentage of regular customers to the
total existing market. Customers may come (new customers) and leave (churn customers). New customer will engage
on social media if they are encouraged. Potential customers will also be generated if the market grows by the way the
company converts customers from competitors, as shown in Fig. 1.
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TABLE 1
STRUCTURE VALIDATION AND THE SOURCES
Sub Model Internal Factors External Factors
Market share Market Size [26] Churn Rate [26]
Churn Customer [26] Competitor avg. sale [27]
Total Customer [26] Competitor [27]
Market Share [26]
Operasional and Sales New Customer [26] Water Cost [29]
Order [29] Water Usage [29]
Operational Cost [29] Number of employee [29]
Profit [29] Electricity Cost [29]
Service Cost [29] Employee Salary Expenses [29]
Service Price [29] Labour cost [29]
Investment [27] Electricity Usage [29]
Instagram Engagement Impression [28] Likes [30]
Engagement [28] Followers [31]
Comments [30] Number of post [30]

Save [30]

In the order sub-model, there are operational costs, profits, and orders variables. In terms of orders, total customers
affect the number of existing orders, which affects the income earned, influenced by the SME’s service prices. The
profit is taken from the total service price with the target to achieve a minimum break-even point. On the fixed
cost/operational cost side the variables are electricity costs, electricity usage, water costs, and water usage. Meanwhile,
the fixed costs are employee salaries .

Churn Rate
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Fig. 1 CLD of the existing condition

According to [30] and [31], engagement includes comments, likes, saves, total posts, and the number of followers.
The existence of comments, likes, and saves greatly affects engagement because to appear in the explore section on
Instagram, the engagement must reach a certain benchmark, which is determined by the Instagram algorithm. A post
to appear on the Instagram explore page can reach more people, hence, the conversion rate [13].
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C. Formulation Simulation Model

CLD model is converted into a computer simulation model based on existing conditions [25]. The simulation model
is a stock-flow diagram. Each existing variable and its formulation are inputted into the stock-flow diagram to be
simulated to obtain a real model according to the real system conditions [12]. The results of this model are presented
in the discussion section.

D. Testing and Validation

The data for model validation consists of the shoe laundry’s customers, sales, market share. The validation process
is important so the model fits the real conditions and includes both formal and informal aspects [23]. According to
[32], system validation consists of the average value or mean comparison, which can be seen in Equation (2), and the
value of amplitude variation or error variance, which can be seen in Equation (3). For average comparison, the model
is considered valid if the results of E1 are below 5%, and the value of E2 does not exceed 30% [32]. If both are met,
then the model is valid. The formula is as follows:

_ [5-4]

E1= = ©)

A

where S is the average value of the simulation results and 4 is the average value of the data, E2 with S, = standard
deviation of the simulation model and S, = standard deviation of real data with the following formula:

E2 = [Sss—sa] 3)

E. Scenarios

The scenario stage changes the system into a new one, hypothesized to produce the desired outcomes [25], namely
increasing market share. This step is not limited to changing the parameter values but also changing the structure of
the model [13]. The scenario concerns primarily on engagement [28] on Instagram social media [28], [30].

Comments
F ollowers’\ Saves Number of
— = Impressions titors
Number of post ; competiiors
Likes Avg Order of Each
Competitor Total Sales

Engagement

Potential
Customer

otal Sale;
Potential I-Tastgee ?Aliis )
Customer Rate
Average Sales per Total Sales m
Customer Service (35)
<Time>

Total
Customer

<Time>

Promotion Reference Churn
Effectiveness Rate Probability

Fig. 2 SFD of customer, order, engagement, and market share

III. RESULT

The discussion part of this research is divided into three parts, namely SFD, model validation, and scenarios. In the
SFD section, the results of the conversion from CLD to SFD are explained, along with each of its sub-systems. In the
model validation section, data validation was carried out between real data and simulated data, and adjustments were
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made to the error rate below 5% for E1 and 30% for E2 [25], [32]. In the scenario section, changes are made to the
model structure in accordance with the new strategy that focuses on engagement on social media.

A. Stock Flow Diagram

Stock Flow Diagram (SFD) is a flow chart that can be simulated on a computer to implement a quantitative CLD,
written in a certain language format [12]. The SFD development in this study is divided into four parts: customer SFD,
operational SFD, order and market share SFD, and profit SFD. Customer SFD simulates the number of customers.
What affects the total customer is the number of new customers, the number of churn customers [26], and the number
of potential new customers. Order and market share SFD display the existing conditions of the SME’s social media
with stagnant low engagement. The detail is shown in Fig. 2.

Operational SFD describes the simulation of the amount of expenditure made by the company, each expenditure
variable that has the greatest influence is integrated into one variable. The total operational costs are often made by
companies based on direct interviews with SME owners and based on the concept of expense accounting [29], as
shown in Fig. 3.

<Total Sales
Fasdee (45)>

<Total Sales Normal

Service (35)> <Total Operasional Cost>

Price 35
Cost of Service

Fig. 3 SFD of Operational and Profit

B. Model Validation

In this step, to ensure that the framework follows the real conditions, structural validation is carried out on the CLD
model built in the dynamic hypothesis section. In this section, all variables are grouped into endogenous and
exogenous variables according to their position and sub-systems. Furthermore, each variable is compared with the
literature to map the variables and their literature sources and compare the validity. This follows the steps set in [13]
to ensure that the resulting CLD represents the real system.

The part that needs to be validated in the simulation is the customers. The simulation data used real data from the
first to the twelfth month, from July 2020 to June 2021. The results of customer data validation are shown in TABLE
2. The results of the validation of income and expenses of the stock-flow diagram model are shown in TABLE 2. The
result of the simulation model is valid because the variables deviation (E2) and averaging (E1) are below 30% and 5%
respectively.

C. Scenario Development

The structural scenario was developed by adding engagement variables. The variables related to engagement are
the number of comments, number of likes, number of posts, followers level, Instagram reach, Instagram reach, contest,
relevant hashtags, and feature usage, as shown in Fig. . To increase the value of the main variable, the strategies are
holding a quiz event, using hashtags that are relevant to the product, and maximizing Instagram features. The scenario
period is the 14" to 60" period (month time unit) as shown in Equation (4). Promotion effectiveness is part of customer
growth, showing how Instagram affects the number of potential customers converted to customers as shown in Fig. 4.

Number of Customer = (Potential Customer * Promotion Effectiveness) + (4)
RANDOM NORMAL(5,17,15.2308,4.55552,0))

The formulation is to display the results of the engagement scenario. The formulation is placed on the ‘new
customer’ variable. From the ‘time’ variable above, it appears that the scenario is carried out right after the 12" period.
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TABLE 2
CUSTOMER. COST, EXPENSE, AND REVENUE VALIDATION
Custonfer Revenue Validation Revenue Validation Operational Cost
Validation
Real Simulation Real Simulation
. . Real Simulation . Simulation ~ Real Op. Expense Expense
Real  Simulation Service . Op.
Month Revenue Revenue Service Expense per per
Data Data Cost Expense . .
(Rp) (Rp) (Rp) Cost (Rp) (Rp) (Rp) Service Service
(Rp) (Rp)
2020-07 20 15 205,000 205,000 98,520 98,520 1,799,617 1,799,563 98,520 98,520
2020-08 19 18 340,000 340,000 157,632 157,632 1,799,384 1,799,448 157,632 157,632
2020-09 20 20 600,000 620,000 275,856 275,856 1,799,084 1,797,920 275,856 275,856
2020-10 18 21 535,000 570,000 256,152 275,856 1,799,697 1,799,782 256,152 275,856
2020-11 21 20 685,000 675,000 334,968 334,968 1,799,693 1,799,382 334,968 334,968
2020-12 20 17 935,000 900,000 453,192 433,488 1,799,463 1,799,494 453,192 433,488
2021-01 18 19 260,000 595,000 118,224 295,560 1,798,269 1,798,238 118,224 295,560
2021-02 19 18 600,000 835,000 315,264 413,784 1,798,975 1,799,161 315,264 413,784
2021-03 20 21 1,420,000 1,420,000 709,344 709,344 1,799,916 1,797,767 709,344 709,344
2021-04 16 22 1,940,000 1,905,000 906,384 886,680 1,799,707 1,799,906 906,384 886,680
2021-05 18 20 1,310,000 915,000 630,528 453,192 998,334 1,001,398 630,528 453,192
2021-06 20 23 600,000 690,000 275,856 354,672 998,200 998,127 386,915 394,080
El 3.03% 1.70% 1.85% 0.0004281% 1.85%
E2 25.00% 11.51% 11.74% 0.4214061% 11.74%

P < o | Number of ..\
T - Comments
Comments

Increase \

- .
Saves™

———#=Impressions
v

Potential
Customer

Potential
Customer Rate

Follo.wers
Level

Potential Followerl
.

\ Contest

\ Follower

~
Probability Relevant Hashtag

\
Feature Usage

Fig. 4 Scenario Development

IV. DISCUSSION

System dynamics has successfully constructed a simulation model of brand extension’s effect on the parent brand-
customer equity value [33]. The results show that adopting an extension with a low perceived fit, in the long run, has
no negative impact on the enterprise. It will also lead to an increase in enterprise customer equity [33]. However, the
research has not involved market share variables. Similar research has successfully modeled a causal loop diagram of
an SME’s market share and profit gain [34]. The modeling involves variables related to social media, such as
Instagram, Facebook, and WhatsApp. However, the modeling does not involve variables related to Instagram
engagement. This study focuses more on the role of Instagram features.
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Fig. 6 Interpretation of Company Total Sales

The scenario in Fig. 5 shows the engagement trends, the number of new customers, the company’s total sales, and
the profit value. The scenario shows the trend in blue and gray for the base model results and orange and yellow for
the scenario model results. The scenario results show a significant engagement increase from below 0.01 to around
0.07. In other words, the market share has also increased. It appears that in the 46" period, the market share has
exceeded 0.04. The market share value increased from an average of 0.009 to 0.018. The increasing market share also
shows in the company total sales from 2305 to 2317 units. This can be seen in Fig. 6. This result shows a different
result from [8], which uses the social media approach to promote WeChat social media. In this research, engagement
increased is with the potential customers and reoccurring customers.

V. CONCLUSIONS

This study successfully modeled the use of Instagram for the SMEs. The research question from this work is about
the relationship between variables that increase market share in Instagram. A system dynamics simulation model has
successfully displayed the strategy formulation to increase market share. To increase the market share, the model must
also increase engagement value. The scenario model shows how engagement increased after including Instagram
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features in the simulation model. The increasing trend is also found in the new customers, total company sales, and
profit values. Instagram features considered in the simulation model are the number of comments, saves, impressions,
likes, followers, and posts.

This result could help SMEs use Instagram to increase their market share. Engagement can be increased by
increasing the number of posts, holding contests (quiz, give away, tagging friends, and so on), or maximizing the use
of Instagram features (reels, stories, posts, IG TV, filters, and Instagram shop). However, this work has not yet
demonstrated how these features will impact market share gains. Therefore, further work can model how each feature
affects market share in terms of the weight of its influence.
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