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Abstract—Tobacco industry in Indonesia has been
contributing to Indonesia Economy and is currently
contributing to the government revenue in the range of 8% —
9%. During the past 5 years the government has increased
excise higher than inflation, and in 2019 the increase is the
highest in the history of the tobacco industry. Due to the
excessive increase, the excise department has predicted the
decline in industry volume of 15% in 2021 (this study was done,
before the decline released by the government). The purpose
(objective) of the thesis is to study a scenario on how to balance:
government revenue, industry volume and employment. System
dynamics is used as methodology to analyze a complex policy
situation. The methodology translates correlation among all the
aspects that influenced the policy (Government Revenue,
Employment, and Industry Volume) and being used in this
thesis. The study has found that for handmade cigarettes (SKT),
the government has implemented over-protective policy that
expected to give positive impacts the segment. The Machine-
made segments (SKM and SKM) are impacted by the over-
protective policy. The industry sustainability will be impacted by
over protection policy for SKT, considering impact to the other
segments. SKT is only 20% of the market share.

Keywords—excise, SKT (hand-made clove cigarette), SKM
(machine-made kretek cigarette), SPM (machine-made white
cigarette), system dynamics.

I. INTRODUCTION

A. Background

Cigarettes is one of the prevalent products being
consumed by the Indonesian population. It is divided into
three main product types or segments: machine-made white
cigarettes (SPM), machine-made clove cigarettes (SKM)
and hand-made clove cigarettes (SKT). The main difference
between the three segments is the way the cigarettes are
produced. In 2004, 81% of manufacturing employment
were women, focusing on the SKT segment being the most
labor-intensive manufacturing process among all cigarette
segments [1]. Today, women still make up the larger
percentage of the manufacturer employment. The most
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recent statistics regarding consumption is as follows [2]:
39.9% smoking prevalence, with male’s rate at 76.3% and
women at the rate of 3.6%. As of October 2019, more than
50% of smokers consume above 5 cigarettes per day, where
10% of smokers consume more than 20 cigarettes per day
[3]. Therefore, there is a demand for cigarettes that the
industry needs to supply for.

Cigarettes, therefore, are very lucrative from one
perspective, where there is a market demand for the industry
to provide, and from the other, where there is a demand for
employment to fulfil the production that will be needed to
provide for the number of cigarettes demanded by the
consumers. However, this industry is subjected to heavy
excise, as there is an opportunity for the government to gain
from how lucrative the industry is, for both good and bad.

Excise is defined by the Indonesian Law (UU No.39
2007), which states that a good/product that is subjected to
excise has the following characteristics: consumption has to
be controlled; its distribution has to be regulated; its
consumption has a negative effect on life. Indonesia has
adopted a specific system since 2009. In the system, there
are three main principles that define the specific excise of a
cigarette stick:

1. Product segment or type of cigarette. SKT, SPM, and
SKM have all been determined by the government a
value that defines the segment, each according to type
of production (machine-made and/or handmade) and
raw material used (clove and/or no clove)

2. Production process of cigarettes. There are further

segments of excise within the segments of types of

cigarettes, categorized by tiers that relate to a

production level of a company for a specific segment.

A tier categorizes the capacity of a company to

produce a particular segment.

Price of cigarettes within the tier. The government

defines minimum price of cigarettes for each tier. The

current specific system applies two different types:
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excise rate and price per stick. Price per stick refers to
the minimum price a type of cigarette is required to be
sold at, whereas rate is the amount that has to be paid
to the government sale of one stick.

The Indonesian tobacco industry has been consistently
one of the most important contributors to the State Budget
(APBN). Ernst & Young [4] found that the industry alone
contributed an approximate value of Rp. 159 Trillion in
2018, which was done by an Excise tax of several product
categories produced by the industry. During the period of
2012-2017, the cigarette sector alone
consistently contributed an average of 10.4% of the state
budget, or about Rp. 732 Trillion in those five years. In the
2017 fiscal year alone, the industry’s tax contribution is Rp.
200 Trillion, which is equivalent to 61.4% of the industry
size. This shows that the tobacco industry is one of the most
valuable industries of the country, and most of its output is
being put into the government.

However, Ernst & Young [4] also found that there was
a disproportionate trend between the government’s interest,
and the industry itself. For 5 years (2013 - 2017), average
increase of excise is higher than inflation. In 2014, there was
no increase of excise due to the introduction of direct
upfront VAT of 9.1% to the collection system (for the
industry). While the government received a great amount of
tax revenue, and also imposes relatively high tariff, the sales
volume of the industry has a negative growth during 2015-
2017 period. Government intervention might have had a bad
impact on industry’s production. Evident in 2017, where the
worst sales volume trend coincided with revenue to
significantly decrease; the policy enacted then may not have
worked best.

B. Obijective

The inefficiency of government policy with regards to
industry, particularly industry volume and employment, is
due to be analyzed for government and industry to all
benefit from their relationship. The government’s major
goal is to generate revenue by increasing the excise rate as
well as price of cigarettes. However, there is evidence that
the industry could be harmed by this, because there is a
recent trend of increasing revenue with decreasing volume
of production and employment.

The objective of the thesis is to study the excise policy
and its effects study on how to balance excise revenue,
employment and tobacco industry, particularly employment
and industry volume of the SKT segment. The desired result
is a scenario that represents the interest of all key
stakeholders, particularly the government's interest in
revenue and industry’s interest in labour security, where
labour is maximized in security and productivity.

This study will focus on SKT segment, since
employment is the important part of the production process,
and it represents the health of the industry.
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A. Theoretical Perspective

Excise tax, by economics definition, is a tax charged on
each unit of product that is sold [5]. Recall that the
Indonesian Law of 2007 (UU No.37 2007) states that the
function of excise in Indonesia is to balance a product’s
cost, benefit and externalities, so that the product can be
properly regulated and be beneficial for the government.

LITERATURE REVIEW

Simple microeconomics theory of excise tax would
show two possible outcomes of a tax policy on producers or
consumers: either the producers will be less willing to
provide cigarettes to the market because the tax forces
producers to sell at a higher price to compensate for the
excise obligation needed to be paid; or the consumers will
be less willing to purchase cigarettes from the market
because consumers have to pay a higher price to pay the
government. In theory, therefore, excise tax can discourage
market activity when looked at simply and with strong
assumptions [5].

A few econometrics and statistics methods have been
used previously in examining is problem: Suprihanti et al.
[6] studied the effects of excise policy on domestic
agroindustry of tobacco and cloves using two-staged least
squares regression; the ministry of industry roadmap made
for 2019-2024 period use forecast regression with an
autoregressive model to predict the industry’s state with its
past and current state [7]; and a few authors have used what
is called the fixed effects regression, among them the [8],
[9], and [10]. While econometrics and statistics are
methodology to solve economic problems, other methods
are also valid, particularly system dynamics where there is
the opportunity to be ahead of conventional methods
previously mentioned from the perspective of correlation of
variables and the account of many influences [11].

System dynamics is a method to examine a complex
system’s behavior over time. A complex system includes
many elements/variables that interact with each other.
Using conceptual diagrams and a branch of mathematics to
model the system, information could be extracted from it to
understand how these relationships cause certain outcomes
over time [12]. Other methods of analysis may be rigorous
to explain a portion of the whole scheme, but it is also short-
sighted. In the case of thinking from the perspective of
system dynamics, all aspects of the system of interest can be
constructed and simulated, and depending on the scope of
analysis hence a more complete finding can be attained [13].

System dynamics is built from two diagrams as
foundations, the causal loop diagram, and the stock flow
diagram. In the context of tobacco/cigarette industry, a
causal loop diagram depicts relationships within facets of
the industry processes and how sectors of the industry are
related to one another. The stock flow diagram usually
follows the causal loop diagram by quantifying these
industry processes and other causal relationships.
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B. Past Literature

Adiatama et al. [15] is the most relevant among these
past pieces of literature, which is a study of the effects of
2010 PMK on the state of the industry, ranging from
profitability to more specific elements such as health of
consumers, and raw material stock. Employment is also
limited in terms of coverage. Therefore, this thesis is
contributing to the development of this methodology in this
industry. Table 1 also shows that it is also encouraged for
others to continue using system dynamic to study
Indonesian excise policy that has many influencing factors
and their dynamic interrelation. Other literature with
system dynamics method include [11] and [16], which
analyze cigarette-related policy analysis outside of
Indonesia.

While literature that were found preceded this study had
implemented this method, this study provides an updated
emphasis on the potential of this method for policy analysis
in the cigarettes industry, and also contribute to the analysis
by incorporating the effects of excise increase that spans 10
years from 2010-2019.

I1l. METHODOLOGY

Albin [17] outlines an interpretation of the modelling
process into four steps as follows:

1. Conceptualization: define the purpose of the model and
basic mechanisms

2. Formulation: convert feedback diagrams to equations

3. Testing: simulate the model and test the model’s
assumptions and behavior

4. Implementation: test model’s response to policy
scenarios

Fig. 1 visually shows a modified diagram of system
dynamic process [18], that has the same foundation as the
description by Albin. In the process, the formulation of
causal loop diagram and stock flow diagram is situated on
the 2" and 3" step of the Albin explanation, and the 2, 3
and 4" step of the diagram [18]. Simulation will not go past
testing until the model passes the test, by showing success
in replicating the actual data. This is one of the many options
of validity measurement for the model to be a predictor for
hypothetical scenarios in the 4™ step, Implementation [13].

Methodology

i |
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boundary

Scoping (Thesis Title)

2 ‘ Creation of Causal Loop
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Development of Stock Flow |
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5  Policy Evaluation and
Formulation

Policy Evaluation |

Fig. 1. The process of constructing the system dynamics model [18]

Data is collected from several sources: Historical excise
policy data from 2010-2019 is collected from the Ministry
of Finance, specifically the laws that are publicly available;
Industry volume and Excise revenue data is collected from
the Ministry of Finance (Directorate Customs and Excise);
Employment data is collected from the Ministry of Industry
and population data is collected from various sources,
including World Bank documents.

In this thesis, data is used in various ways. There are
descriptive statistics throughout the thesis, where it serves
as a narrative drive for the thesis. Fig. 1, for example, drives
the narration to urge the creation of this thesis by showing
there is a dynamic relationship among key points of the
industry and excise policy, and a disproportionate trend
between change in excise revenue and change in industry
volume. Finally, data is used in the system dynamics
process, where actual data of variables of interest is
compared with the simulation results of the model. This
validation test is a method to improve the model to become
a valid simulator of the system in question.

IV. RESULTS AND ANALYSIS

A. Model Validation

The analysis is broken down into two different kinds of
models: the simple and complex model. These separate
models were found in order, following the formulation and
testing steps seen on Fig. 1 as part of validating the model
by matching the values of excise revenue, industry volume,
and employment with actual data from 2010-2019. This
validation strategy should confirm the model’s capability in
representing the behavior of this system that involves the
industry government, which validates the results of the
values when scenarios are introduced for prediction [13].

+ /—FR Policy

Market Pncc‘\ . +
+
Excise Rate Q‘J

+ Government
Excise Revenue

Consumers Industry Volume

@

3 \‘Tu[al Revenue +
+
Cigarette Stock + RI - Profit
. Total Cost
R2 /
)

Production

Employment

Fig. 2. Causal loop diagram of the system dynamics model

Fig. 2 shows the causal loop diagram. The specific
causal relationships and intuitive foundation are explained
by breaking down and categorizing the variables according
to industry process as follows:
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e Production

Production process of the industry creates Cigarette
Stock that is ready to be sold in the market. Consumers are
prepared to purchase and consume cigarettes, and their
demand influences the size of Production because
companies’ production are driven by the demand of
cigarettes, among other indicators. Consumer’s purchase
causes the accumulation of Industry Volume, which is the
total sales of cigarette sticks. Industry Volume multiplied
by Market Price equals to Total Industry Revenue. Total
Industry Revenue goes to Profit, and some of the revenue
goes to pay for the Total Cost of the whole production
process. Total Cost, by definition, is how much does the
production process cost to process products. If costs are
high, Production is inefficient, therefore the amount is short
of how many sticks can potentially be produced.

e Sales

Industry Volume accumulates by the demand of the
Consumers, which translates into purchase of cigarettes.
Government Excise Revenue is driven by the Excise Policy
that the government designs for the industry. The current
excise policy is the specific excise, which is a rate
(currency unit, not a percentage) that consumers pay at
purchase, and the company pays in advance to the
government to be able to sell (company purchase stamps
that will be put on the cigarette pack, called ‘banderol’. The
current excise policy also makes compulsory a minimum
price that these products are to be sold, therefore Market
Price is also caused by the Excise Policy the government
puts in place. Government Excise Revenue is the excise
rate for SKT multiplied by Industry Volume.

There are five identifiable feedback loops that were
naturally formed from these determined causal
relationships (R is a positive loop, and B is a hegative loop),
explained below with the restrictions of the simple model:

1. R1, explains the fact that producers will continue to
profit every fiscal year, if there are no changes in
consumer preferences, or any other external factors
that interfere with consumption or production.

R2, is a reference to the fact that production driven by
demand is a positive chain of relationships that drive
the system to potentially accumulate profits.

R3, is a reference to the government’s efforts in
promoting increase in revenue. Government revenue
is driven by the rate it gives to the industry and
product sales. Moreover, historically, the government
has been in general increasing excise for the past ten
years.

B1, is a negative link between Market Price and
Consumers. In theory, ceteris paribus, if price
increases, then consumers will be discouraged to
purchase. This loop is also a reference to the law that
defines excise tax in Indonesia. That is, excise is
implemented to regulate cigarettes consumption.
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5. B2, is the effect of costs and profits on producers,

which is self-explanatory in the nature of costs.

The simple model that came out of these intuitive
explanation as well as the causal loop diagram resulted in a
wayward simulation, shown on Fig. 4. Although the simple
model is rooted in logical foundations, it is too simple for
several reasons. The simple model’s process follow a linear
process: the production of cigarettes is driven by the
demand of the consumers, who are constantly interested in
consuming cigarettes. Production is processed by a
constant effort done by workers in manufacturing sites
(factories) without any interfering factors that reduce the
rate in which cigarettes are made in a day for the whole
fiscal year. Sales is always constant by, again, the
consumers always interested in consuming cigarettes at the
same rate of cigarettes per day, without any interfering
factors that reduce the rate in which cigarettes are
consumed in a day by these people. The fraction of smokers
does not change, which is attributable to the balance of
people quitting and starting, as well as the lack of
discouragement from consuming less. Sales, then,
accumulates to industry volume, which is sales in a
particular year, and the excise revenue accumulates every
year with these dynamics explained, as well as a constant
excise rate every year, estimated according to the 2019 rate
by the Ministry of Finance. However, the ‘effects’ from all
these ‘causes’ in the cause-effect relationship do not
circulate back to the ‘causes’, meaning every year
employment, industry volume and excise revenue are
affected by the same strict situation explained earlier. The
model is also focused only on the linear cause-effect that
goes to excise revenue.

Fig. 3. Stock flow diagram of the complex model, an improvement from
the simple model

This linear process is improved upon through the

formulation of the complex model. Its stock flow diagram
is shown on Fig. 4. The complex model returns the effects
of accumulation of excise revenue to volume and
employment. Specific changes and added factors to the
model are as follow:
Change in employment to SKT rollers. This is an
assumption that is based on the belief that producers
rely on the demand of consumers to produce a certain
number of cigarettes in a year.
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Affordability factor. This refers to the price effect on
consumers (demand): if prices increase, consumers
would buy less. In the complex model, this
affordability is a percentage factor that affects the
total SKT consumers in a year, supported by the
relative income price (RIP) percentage as the
representative value for affordability and price effect
[19]. This is a reference to the return factor of excise
increase on consumers.
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The industry has been impacted by the increase and
volume industry has been the parameter to the impact
so far.

e Conditional change factor. This conditional change
factor is the returning factor of excise increase given
based on [20]. This is an assumption regarding change
in industry volume if there is 1% increase in excise
rate.

B. Policy Analysis
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Fig. 4. Simulated results of simple and complex model, compared to actual . .
values from 2010-2019: (a) Employment, (b) Industry volume and (c) Fig. 4 shows the Improvement of the model when these

Excise revenue additions are introduced. With all the adjustments

discussed earlier, the model has become closer in proximity

e Dynamic Population factor. The population factor is  to actual values from 2010-2019. Therefore, policy analysis
assumed to be changed according to the growth rate  can be performed with this complex model.

of population from 2010-2019. Fig. 5 shows the simulation of policy analysis.

e Excise rate. The government has been increasing Scenarios of 0%, 10%, 25%. 50% and 100% excise
excise every year and sadly the increase has been, in increases are introduced.

average, higher than inflation plus economic growth.
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Regarding employment, is shown to have a decreasing
trend. It has always been the government intention to
protect employment, but the trend has shown otherwise. It
is politically correct for every policy announcement, that
the government mention their policy consideration is to
protect employment. The actual data has the same trend
with the complex model simulation trend results for various
scenarios (0%, 10%, 25%, 50%, 100%) that shows
decreasing trend. Volume industry shows the same trend
that has a decreasing trend, which logically acceptable:
industry volume would require employment. With the
scenario of 0% excise increase, the government would still
have decreasing trend on employment but in a slower pace.
One of conceptual interpretation, regarding tax incidence
would be that the burden of the excise is more inclined to
the producers, because by simulation and actual data,
employment has been decreasing and could decrease even
further in the future with further increase in excise.

The industry volume trend is decreasing, similar to
employment. The model has accommodated the
relationship between industry volume and employment.
The relationship between employment and industry volume
shall be proportional. The decreasing trend is most
probably caused consistently by excise rate increase. For
the scenario of 0% excise increase, the volume industry is
in decline trend but slower pace compares to the other
scenario. The Indonesian Tobacco Farmers Association
highlighted historical decline trend based on excise
increase policy [20]. It is apparent that the excise increase
policy impacts the industry volume.

The revenue trend is in line with government
expectation from the industry, to contribute more to the
government revenue. The government revenue has shown
the increasing trend due to the influencing factors
supporting the increase, such as perpetual purchase done by
the SKT smokers over time. Affordability factors in as an
influencer to decrease this purchase, as theoretically
understood. However, the increase in excise factor
overpowers this affordability factor. Thus, further increase
in excise will increase excise revenue.

There is a significant gap between 0% increase and 10%
increase for both employment and industry volume. An
explanation of the gap is the compounding increase of
excise rate increase effect. This is also a result of the way
the boundaries of the thesis is, which affect the equations
and the output of these equations. There should be another
study that further develop these boundaries that will
enhance the model and explain the gap more clearly.

V. CONCLUSION

This thesis is a study on the impacts of excise policy on
the Indonesian cigarettes industry, specifically SKT
segment, particularly its effects on employment, industry
volume and excise revenue. Given the assumptions and
boundaries of the model already discussed, it is found that
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the 0% policy is the best policy compared to other policy
scenarios. According to this thesis’ model, any policy
scenario will have negative implications, particularly for
industry volume and employment.

This thesis should serve as a convincing proof to apply
system dynamics to policy analysis for cigarette industry
excise. This is an alternative for a more complete analysis
that should help produce better policies.
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