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Abstract. In Indonesian tobacco, excise tax policy never decrease every year. As a result, the number of tobacco industries sharply 

declines, however the prevalence of tobacco smoking steadily increase since 1995. Therefore, this research aims to estimate the increase of 

tobacco excise tax and its impact on cigarette consumption, government revenue, and the possibility of cigarette sold illegally. There are 

two analytical model, Logit and Tobit. Logit model is used to estimate the impact of cigarette price towards the probability of household 

member to smoke or not, and Tobit model is used to estimate the impact of price change towards the amount of cigarette consumption. 

Tobit model is employed since it include non-smoker household, covering 40% of total household. The estimation is based on SUSENAS 

published on March 2017. The result suggests increasing cigarette prices does not lessen people desire to be smokers; indicating that most 

Indonesian consider cigarette as basic needs. Consequently, the increase of tobacco excise tax leads to the growth of government revenue 

and number of illegally sold cigarette. Therefore, it conclude that large-scale industries benefit the most, when this result is linked to the 

decrease of tobacco industries data. Meanwhile, Indonesian people may get the benefit, if the government revenue is appropriately 

allocated to stimulate economic and development. 
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1. Introduction 

 

Since the issuance of the Law on Excise in 1995 and its renewal in 2007, Indonesia decrees cigarette as a limited 

and supervised goods. Basically, Indonesia applies two simultaneous regulation on excise control policy, by: (i) 

market interventions; for instance, creating excise tariff structure based on production capacity; or (ii) non-market 

interventions; for example, establishing a smoke-free area. Both policies aim to reduce cigarette consumption, to 

increase government revenue, and to control illegal cigarette in the market (Levy, Yuan, & Mays, 2018; Rosser, 

2015; Mackay, Ritthiphakdee, & Reddy 2013; Chaloupka, Yurekli, & Fong 2012; Chaloupka, Straif, & Leon, 

2011; Barber & Ahsan, 2009; Ranson et al., 2002; Wakafield & Chaloupka, 2000; Hu, Sung, & Keeler 1995). 

Therefore, the policy is considered effective if it is successful in reducing cigarette consumption, optimizing 
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government revenue, and preventing the possibility of illegal cigarette (Bhatnagar et al., 2019; Smith, Thompson, 

& Lee 2019; Hiscock et al., 2018; Ho et al., 2018; Van Hedger et al., 2018; Levy, Chaloupka,  & Gitchell 2004; 

Lantz et al., 2000). However, empirical evidence shows an anomaly, in which the yearly increase of cigarette 

excise tariff is not followed by significant reduction of cigarette consumption. This is as shown in Figure 1 (on the 

left) that shows the increasing cigarette excise tariff since 2011. Meanwhile, Figure 1 (on the right) shows that 

Indonesian cigarette production and consumption are above 300 billion sticks per year. This data hints that the 

cigarette excise policy is not effective in reducing cigarette consumption.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1. The Evolution of Cigarette Consumption, Government Revenue, and Cigarette Industries Production Scale 

Source:  Data Processed from Ministry of Finance in Indonesia (2019) 

 

However, empirical evidence shows an anomaly, in which the yearly increase of cigarette excise tariff is not 

followed by significant reduction of cigarette consumption. This is as shown in Figure 1A that shows the 

increasing cigarette excise tariff since 2011. Meanwhile, Figure 1B shows that Indonesian cigarette production 

and consumption are above 300 billion sticks per year. This data hints that the cigarette excise policy is not 

effective in reducing cigarette consumption. Therefore, it is interesting to find out who get the most benefit from 

cigarette excise policy. Therefore, this study aims to estimate the impact of increasing excise tariff towards (i) 

cigarette consumption; (ii) government revenue, and (iii) illegal cigarette circulation. 

 

2. Materials and Methods 
 

There are two concepts in consumer behaviour theory, relevant with person’s decision to smoke. First, consumer 

is assumed to make a decision based on rational choice; thus, price and income become the main factors that 

affect them in purchasing something (Albers & Nancy, 1999; Acton, 2000; Ham & Hope, 2003; Jamison & 

Myers, 2008; Joshi & Rahman, 2015). Based on that concept, the increase of cigarette price will reduce the 

cigarette consumption by reducing the purchasing power (De Beyer & Yurekli, 2000; Sunley, Yurekli, & 

Chaloupka 2000; Adioetomo & Djutaharta 2005). Therefore, if the cigarette price is increased and the income is 

assumed to remain constant, people tend to reduce cigarette consumption, possibly stop smoking altogether.   

 

Second, on the other hand, consumer is considering non-price factors like taste, social, and cultural reason (Ang, 

Cheng, & Tambyah, 2001; Eisend & Schuchert, 2006; Furnham & Valgeirsson, 2007). This opinion states that the 

increasing price of cigarette will not reduce its consumption, maybe even increase. This phenomenon is caused by 
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two reasons: (i) cigarette is considered as a basic needs so that an increase of its price will not reduce people 

intensity to smoke (Rahman et al., 2015), and (ii) cigarette is considered as a luxury goods that support consumer 

lifestyle. Therefore, price can not force smoker to reduce their intensity to smoke (Cheung and Prendergast, 

2006).  

 

Based on the two mentioned framework, the analysis model employed in this research consist of two equation.  

 

Firstly, Binary Analysis Model used to estimate the probability of a person’s smoking decision. The binary model 

specification is as follows: 

 

…………………………………...........….........…. (1) 

 

Here, Ci=1 is a smoker and Ci=0 for non-smoking person, thus this equation can be said as the probability of a 

person’s tendency to be smoker. While X is vector matrix for factors affecting person tendency to be a smoker. 

Here, there are two main factors, which are cigarette pricing and household income.  

 

Secondly, when the probability of a person’s tendency to be smoker influence consumption of cigarette, thus the 

equation of cigarette consumption should be estimated by treatment-effect model. Therefore, the treatment-effect 

model specification is as follows: 

 

………………………………………………………………………..........................……(2) 

 

Where Y is the amount of cigarette consumption. This equation is a simultaneous estimation, due to the error term 

(E) in equation (2) is highly influenced by the error term (ε) in equation (1) (Greene, 2003; Abadie & Imbens, 

2006). 

 

The estimating models use secondary data from SUSENAS (National Social and Economic Survey) released by 

Central Bureau of Statistics in Indonesia (BPS RI) in march 2017. SUSENAS data consists of 297.726 household, 

where 40% of it is a non-smoker household, which means that none of the household members are smoker. 

Furthermore, the results from both models are used to estimate the impact of cigarette excise tariff on cigarette 

consumption, government revenue, and illegal cigarette circulation.  

    

3. Results  

 

3.1 Controlling Tobacco Products through Excise 

In the beginning, excise tax is separated in several ordinance and not made into a law, such as kerosene excise, 

distilled spirits excise, liquor excise, sugar excise, and tobacco excise. Implementation of those ordinance are 

discriminator, as evidenced by uneven imposition of import excise. On the other hand the regulation objects is 

limited, even though the national development require a substantial income source. Hence, the excise tax is 

expanded in order to explore the potential excise tax object and to increase government income from excise tax. 

As the result, Law No. 11/1995 on Excise is issued in Indonesia. The law is expected to simplify the law 

enforcement on excise tax. Afterwards, in 2007 Law No. 37/2007 on Amendment of Law No.11/1995 is issued in 

Indonesia due to three main reason. 

 

First, there are many aspects that have not been accommodated in the application of Law No. 11/1995 on Excise 

in Indonesia. In order to optimize excise tax as one of government income source, an amendment corresponding 

to social and economic development is needed. Second, a firm excise boundary is needed as a law basis on excise 

object expansion. Third, the Law No.37/2007 will act as an improvement of excise levy administration system 
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and enhancement of law enforcement efforts in accordance with good governance improvement. In the Law 

No.39/2007, Excise is defined as a government levy on a specific type of goods which: (i) consumption needs to 

be controlled; (ii) circulation needs to be supervised; (iii) usage may cause negative impact on living 

environment; and (iv) usage need to be imposed by tax fairness and balance. In Indonesia, excise tax is under 

responsibilities of Directorat General of Customs and Excise, Ministry of Finance. Excise is a form of indirect tax 

that serves as government income source, other than taxes and State Owned Enterprises (BUMN) profits.  

 

The dutiable goods set by the government are including: (i) etyhl alcohol or ethanol; (ii) beverage containing etyhl 

alcohol or ethanol; and (iii) tobacco products. On tobacco products, there are two levy system; that are ad valorem 

and specific system. Ad valorem excise is imposed based on percentage from total sales value, while specific 

system excise is imposed per stick of cigarette. There are three aspects in excise that give excise an exclusive 

nature. First, excise is selectively imposed. Excise is only imposed to several goods, especially on tobacco 

products and alcohol. Moreover, the tariff level is also separately determined for each goods. In fact, each of 

tobacco product may has a different excise tariff level depends on the product type and specification.  

 

Second, there are unique justifications in excise levy, which are: (i) controlling the consumption of a certain type 

of goods (Schafferer et al., 2018; Shang et al., 2019; Bridge et al., 2020); (ii) internalizing negative externality 

(Alvarez, 2019; di Bella et al, 2019; Quiggin & Wang, 2019; Nwadialor & Agbo, 2020; (iii) increasing the 

efficiency of resources (Akhmetshin et al., 2019;  Becker et al, 2019; Sugiyama & Koonsed, 2019); (iv) creating 

jobs (Friske & Cockrell, 2019, Kitchen et al., 2019; Nguyen et al, 2020); and (v) increasing government income; 

among others (Ross et al., 2017; Alsukait et al., 2019; Luong & Vu, 2020). Those reasons make excise tax 

different with any other tax, since normally government income is used as the main justification in every tax levy.  

 

Third, excise implicitly indicates a physical control on some goods and enforce obedience on the law. Based on 

that, excise function is as the regulator, that oversee, control, and limit the usage and circulation of a goods. 

However, it can not be denied that excise has an important role as government income source (Laković et al., 

2019; Kovaleva et al., 2020), since government income from excise in Indonesia is known to increase from year 

to year.The tobacco excise system in Indonesia has changed several times. Before 2005, Indonesia employs ad 

valorem excise system, then between 2006 and 2009, Indonesia shift to specific excise imposed per stick of 

cigarette, since its thought to be simpler compared to the ad valorem system. In fact, using specific excise is not 

simpler than the specific excise used in Indonesia since the tariff is based on retail selling price layers.  
 

The following Table 1 shows the evolution of Indonesia excise tariff in 2010, 2017, and 2018. Since 2010, 

cigarette product is classified into three main categories: (i) SKM (Sigaret Kretek Mesin/Machine-Rolled Kretek 

Cigarette); (ii) SPM (Sigaret Putih Mesin/Machine-Rolled White Cigarette); (iii) SKT (Sigaret Kretek 

Tangan/Hand-Rolled Kretek Cigarette). Those three categories are further classified into seven classes with each 

excise tariff; thus in 2010 there are 18 layers of excise tariff. Government plans to reduce this layers into 12 in 

2017, and further into 10 layers in 2018. Figure 2 also signifies that Indonesian government control cigarette 

consumption by imposing excise tariff and simplifying tobacco product excise tariff. Excise tariff structure is the 

number of excise tariff for SKM, SPM, and SKT, based on tobacco type, producer class, and Retail Selling Price 

(RSP). 
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Table 1. Development of Cigarette Excise Tariff in Indonesia 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Source: Ministry of Finance in Indonesia (2019) 

 

Simplification of excise tariff is regulated on Article No. 17, Ministry of Finance Republic Indonesia Regulation 

No. 146/PMK.010/2017 on Tobacco Product Excise Tariff. The regulation aims to: (i) optimize the income of 

tobacco excise; (ii) enforce the obedience of tobacco product producer and importer; and (iii) simplify the 

administration system of excise. These three aims are expected to facilitate government in overseeing cigarette 

circulation and to make a cost efficient system, such as: suppresing excise tape cost, facilitating easier market 

operations, reducing fraud in excise payment, as well as increasing administration effectiveness in cigarette excise 

tax. 

 

3.2. Producer Responses on Cigarette Excise Policy 

Prior to the estimation, author observes the producer behaviour in responding the cigarette excise policy reflected 

on ceiling Retail Selling Price (RSP). Observation result indicates two strategies of Market Transaction Price 

(MTP) applied by tobacco industries, which are: (i) establishing MTP above RSP, which generally used by large 

company; and (ii) establishing MTP under RSP, which generally used by medium and small company. 

 
Essentially, the sales price strategy is used by large cigarette company to increase its profit through increasing 

sales turnover. Figure 2A illustrate the strategy of establishing MTP higher than the RSP appointed by the 

government, where the RSP, set in Rp937,- per stick, creating cigarette demand as much as ‘A’ stick. It turns out 

that large scale companies are responding it by assigning MTP as much as Rp1.120,- per stick. Certainly, the 

producer expect an increase in cigarette sales volume by ‘B’. For large scale producer, this strategy can be 

interpreted as an instrument to limit new competitor. On the other hand by establishing MTP below SRP, small 

and medium producers also aim to increase their profits by increasing sales value, rather than increasing sales 

volume. Figure 2B illustrate the strategy of establishing MTP below the government stipulated RSP. This strategy 
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actually reduce the volume of cigarette sales. However, its sales value is increased, reflected in the rectangular 

area illustrating the the multiplication results between the cigarette price and the sales volume. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Figure 2. Cigarette Industries Responses on Excise Policy 

Source: Illustration of Primary Data Analysis Result (2019) 

 

 

3.3. Consumer Responses on Cigarette Excise Policy 
Consumer responses to cigarette excise policy can be found from two analysis: (i) consumer smoking 

participation; and (ii) consumer smoking intensity.An individual decision to smoke is determined by their income 

and cigarette price. In accordance to the obtained result in Table 2, an increase in income tends to encourage an 

individual to smoke, while increase in cigarette price tends to discourage an individual to smoke.This results is 

quite reasonable since individual income reflects purchasing power. An individual purchasing power is increasing 

if his/her income is rising higher than than the rise of cigarette price or the cigarette price is constant. The increase 

in purchasing power can be illustrated from Figure 3 that shows the probability to smoke shifted from point D. 

While the decrease in purchasing power can be indicated from the shifting smoking probability from point D to 

point C, under the condition that cigarette price is constant. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 3. The Correlation between Price and Smoking Probability 

Source: calculated by the authors 
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Meanwhile, the cigarette price per stick reflects the individual Willingness to Pay (WTP). WTP is said to be 

increased if the price that must be paid is smaller than the Ability to Pay (ATP), and vice versa. This increasing 

WTP can be illustrated from the shifting smoking probability, from point A to point D due to price effect. On the 

other hand, decreasing WTP is reflected from individual smoking probability that shifted from point D to point A. 

 

Moreover, the estimation of cigarette consumption is explained in Table 2, and ilustrated in Figure 4. The existing 

condition of cigarette consumption is also determined by consumer income and cigarette price (see Figure 5). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 4. Correlation between Cigarette Consumption and Price 

Source: calculated by the authors 

 

Overall, it is known that every increase in cigarette price tends to decrease cigarette consumption. However, the 

percentage of cigarette price increase is higher than the percentage of cigarette consumption decrease, indicating 

that cigarette consumption curve is inelastic. In accordance to Figure 4, if the cigarette price has reached point A, 

the decrease in cigarette consumption become smaller, even remains the same (consumption curve become 

vertical after point A). Moreover, there is a tendency that higher cigarette class will have higher elasticity; or 

realtively, cigarette consumption become more responsive towards cigarette price.  

 

Equation 1 in Table 2 indicates the role of factors affecting people’s decision to be a smoker. In the equation, 

every increase of household income causes an increase in one’s tendency to be a smoker. Conversely, increase in 

the price of cigarettes reduces a person's interest in becoming a smoker.  

 

Meanwhile, equation 2 indicates the amount of cigarette consumption, where the potential consumption of 

cigarettes is estimated to be around 14.25 billion cigarettes per week or 684.23 billion cigarettes in 2017. 

Cigarette excise tax policy in 2017 makes the average cigarette RSP of IDR1002 per stick, with a consumption 

level of 316 billion sticks. Thus it can be interpreted that the cigarette excise tax policy can reduce about 53% of 

the total potential cigarette consumption. 
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Table 2. Result of Estimation 

 

Equation 2 (Amount of Weekly Cigarette Consumption) Coefficient Std. Error P > z 

Dummy of smoking decision = 1; 0 for the other 14.2549 1.9078 0.000 

Cigarette price per stick  -0.0181 0.0025 0.000 

Dummy of cigarette price for Class I = 1; 0 for others -0.1429 0.0026 0.000 

Dummy of cigarette price for Class II = 1; 0 for others -0.1672 0.0030 0.000 

Dummy of cigarette price for Class III = 1; 0 for others -0.3023 0.0049 0.000 

Weekly Income Per Capita 8.9909 0.1981 0.000 

Dummy of low income = 1; 0 for the others 0.00007 0.0000 0.000 

Dummy of medium income = 1; 0 for the others 0.00002 0.0000 0.000 

Constant  171.6626 1.3794 0.000 

Equation 1 (The Probability of Smoking) Coefficient Std. Error P > z 

Average cigarette price per stick - 0.8268 0.0825 0.000 

Cigarette price per stick  - 0.6919 0.0816 0.000 

Dummy of cigarette price for Class I = 1; 0 for others - 0.6482 0.0817 0.000 

Dummy of cigarette price for Class II = 1; 0 for others - 0.8307 0.0818 0.000 

Dummy of cigarette price for Class III = 1; 0 for others    0.4373 0.0090 0.000 

Weekly Income Per Capita    0.0220 0.0019 0.000 

Dummy of low income = 1; 0 for the others    0.0454 0.0011 0.000 

Dummy of medium income = 1; 0 for the others   4.3319 0.1719 0.000 

Source: calculated by the authors 

 

The estimation results in Table 2 above can be illustrated in four curves. Figure on panel 5A illustrates the 

cigarette demand curve. Figure on panel 5B illustrates the relationship between one's decision to smoke and the 

intensity of cigarette consumption. While figure on panel 5C is the probability curve of person's interest to 

become a smoker, and finally, figure on panel 5D is a reflection curve of cigarette prices which serves as an 

explanation of the relationship between the probability curve and the intensity of cigarette consumption. There are 

three interesting findings based on the illustration in Figure 3, which are: 

 

1. The policy of increasing cigarette excise tariffs is actually less effective in reducing cigarette 

consumption. Figure on panel 5C shows that the highest existing RSP is Rp1.002 per stick, with a 

probability level of 0.58, meaning that at the existing average RSP the probability of households to 

become smokers is 58%. Thus, any increase in cigarette excise will reduce the interest of household 

members to smoke. However, Figure 5A indicates that the demand curve for cigarettes with RSP above 

Rp1.000 per stick is close to a perfect inelastic. That is, any increase in cigarette prices will not 

significantly reduce cigarette demand. 

2. The policy of increasing cigarette excise tariff is very effective in increasing governemt revenues. Figure 

on panel 5A shows that the gross income of tobacco industry before excise is estimated at Rp316 trillion, 

which is obtained from the multiplication of Rp1.002 with 316 billion sticks. Whereas 47% of the tobacco 

industry's gross income is government revenue. Moreover, the demand curve for cigarettes above Rp1000 

per stick is inelastic, so that any increase in cigarette excise tax rates does not significantly affect the 

reduction in cigarette consumption, but it has a significant impact on increasing government revenues. 

3. The policy of increasing cigarette excise tariff is not effective in suppressing the circulation of illegal 

cigarettes. Based on SUSENAS data, there are households that purchase cigarettes below Rp100 per stick 

and while the lowest price paid by consumers is Rp36 per stick. Meanwhile, the lowest RSP stipulated by 

the government was Rp165 per stick. Thus, the price of cigarettes under Rp165 paid by consumers can be 

assumed as illegal cigarettes. If so, then the distribution of illegal cigarettes is estimated at 33.8% of the 

demand for potential cigarettes (OC line in figure on panel 5A), or about 231 billion cigarettes. Thus, 

increasing excise tariffs has the potential to increase the circulation of illegal cigarettes. 
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Figure 5. Impact of Cigarette Excise Tariff Policy on Cigarette Consumption, Government Revenue, and Illegal Cigarette Circulation 

Source: Illustration based on Logit and Tobit Estimation (2019) 

 

3.3. Who Does Reap the Benefits? 

Law No. 39/2007 on Excise mandates that the excise tax policy does not only contain a mandate to limit the 

distribution of cigarettes. The policy also contains the principle of equality for all parties participating in the 

cigarette industry (fairness in balance). Therefore, the government is obliged to ensure that the regulations made 

do not cause distortions which result in an unfair business competition climate. Furthermore, the determination of 

the excise tax rate is regulated in a ministerial regulation by considering optimizing state revenues and paying 

attention to industrial conditions and aspirations of industry players. Since 2009, the excise tariff structure was 19 

layers and then simplified into 10 layers in 2018, and even planned to be 5 layers left in 2021. Based on the 

treatment-effect model estimation results, simulation of the cigarette excise structure simplification at unchanged 

tariff rates was not significant affecting the amount of cigarette demand and government revenue. In fact, this 

policy actually has a significant effect on the magnitude of the illegal cigarette circulation. With a fixed excise 

tariffs as in 2018, the planned excise structure simplification in 2019 will result in the increase in illegal cigarettes 

to 0.06%, or around 4 billion cigarettes. Thus, the tax structure simplification policy has an impact on increasing 

the circulation of illegal cigarettes. 

 

Furthermore, simulations are carried out under the scenario of delaying the excise structure simplification policy 

and dividing it into three strata quota, namely:  

1. Producer of more than 3 billion sticks cigarette with excise tariffs of 57% of MTP,  

2. Producer between 1-3 billion sticks cigarette excise tariff of 50% of MTP; 

3. Producer of below 1 billion sticks cigarette with excise tariffs of 35%.  

 

As it turns out, the simulation results with this scenario show that the amount of illegal cigarette distribution has 

decreased by 0.9% or approximately 6 billion cigarettes. Furthermore, cigarette consumption decreased very little, 
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which was less than one million cigarettes, while state revenues experienced an increase of around 20% from 

2017. 

 

The policy that refers to this latest scenario has considerations that refer to the fate of the small and medium 

cigarette industry, especially associated with the role of the industry in absorbing labour. Small and medium-scale 

tobacco products industry have a large role in creating jobs (Conceição et al., 2018; Nguyen et al., 2020) which 

means accelerating the inclusive economic growth in Indonesia. Moreover, allowing small industries to be 

excluded from competition means eliminating opportunities for people who have limited capital to become 

entrepreneurs (Cooney et al., 2019; Sun et al., 2019), unless the government is able to provide other businesses 

that are better. The policy of simplifying the excise structure further strengthens the dominations of large 

industries. In the study of Gilmore, Branston, & Sweanor (2010), in 2009, the five largest cigarette companies in 

Indonesia controlled 76.10 percent of total sales. While in 2017 refers to market research conducted by Nielsen, 

the same five cigarette companies increased their share of sales to 88.77 percent. Still referring to Nielsen's data, 

in 2017, the five largest companies were actually able to sell well above the average production limit of 38.55 

billion. On the other hand, the number of cigarette factories in 2012 amounted to 1320 units and continued to 

decline drastically to 754 units in 2016. Considering that cigarette entrepreneurs, especially small-scale 

businesses, currently have mobilized all their capacity to develop tobacco businesses, the government needs to be 

responsive and solutive in making policies that are able to solve the problem of the small and medium cigarette 

industry (including aspects of the factors of production). 

 

Conclusion 

Simplification of excise has hitherto not made a significant contribution to the creation of a "fair" industrial 

competition climate.  Based on these facts, there are indications that small industries are increasingly pressed 

while large companies are increasingly enjoying abundant profits. That is, the policy of simplifying the structure 

of cigarette tax rates in Indonesia has not shown a more "fair" business climate improvement. If so, the 

formulation of excise policies must be addressed carefully. In order to create "fair" business competition, the 

government must continue to accommodate the interests of small industries for two reasons. First, the small and 

medium scale cigarette industries plays a large role in the absorption of labor, compared to large scale industries. 

Second, we must understand that small scale cigarette entrepreneurs do not have much better choices to switch to 

other businesses. The simple reason is that they have already turning all the capacity and skills in the cigarette 

industry. So that it is unfair for the small scale cigarette industry if they has to fight with the top five cigarette 

industries. 
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