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Abstract

The global trend of diets high in sugar sweetened beverages (SSB) is associated with a high
risk of obesity and non-communicable diseases (NCDs). To reduce SSB consumption on a
population level, SSB taxes have become a popular policy solution. In Indonesia, although
the prevalence of obesity has doubled in the past decade (11.7% in 2010 t0 21.8% in 2018),
SSB taxes have not yet been implemented. Utilizing the 2021 Indonesian household socio-
economic survey (SUSENAS), this study estimated price elasticities and projected the plau-
sible effects of implementing an SSB tax on consumers’ demand for SSBs and the
associated government revenue using the Quadratic Aimost Ideal Demand System
(QUAIDS) model. Five SSB groups were studied: 1) manufactured liquid milk; 2) sweetened
condense milk; 3) instant coffee; 4) tea drinks and fizzy drinks with CO»; 5) fruit juices,
“health” drinks, and energy drinks. The overall results showed that the non-milk SSB groups
were price elastic. Probing deeper into the substitutions for SSB across categories, we
found both substitutionary and complementary effects. Our analysis revealed that increas-
ing SSB prices by 20% would reduce the demand for SSBs on average by 17.5% (14.3%-
18.6% for each SSB group) and generate additional state revenue up to IDR 3,628.3 billion
per year (approximately US$ 238.5 million or 0.2% of total tax revenue in 2022). Considering
the health and economic impacts of high consumption of SSBs, this study provides empirical
evidence that imposing taxes on SSBs could be an effective measure to reduce public con-
sumption and to generate tax revenue for financing health programs that address obesity
and NCDs in Indonesia.

Introduction

The epidemic of obesity has been of global concern as its prevalence has nearly tripled in the
last four decades [1]. In Indonesia, 21.8% of the total population is obese, double the previous
decade [2, 3].

Consumption of sugar sweetened beverages (SSB) has been associated with obesity and a
higher risk of non-communicable diseases (NCDs) [4, 5] including diabetes, cardiovascular
diseases, and cancers, as well as premature mortality [6-8]. Data from Indonesia’s National
Economic Survey reveals that consumption of SSBs in Indonesia has increased 15 times in the
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last two decades [9]. A survey conducted in 2016 also reported that 62% children, 72% adoles-
cents, and 61% adults in Indonesia consumed SSBs at least once a week [10].

A systematic review conducted by the World Health Organization (WHO) showed that tax-
ing sugary drinks is effective in reducing the consumption of SSBs [11]. As of today, more
than 50 countries globally, including low and middle-income countries (LMICs) have imple-
mented this policy [12]. In Indonesia, the discussion of SSB taxes was initiated in 2016 by the
Ministry of Finance, but as of February 2023, the policy remains unimplemented [13].

The potential impacts of the increase in price (through SSB taxation) on consumption have
been evaluated through estimations of elasticity. The estimates conducted in Mexico [14, 15],
Colombia [16], and Thailand [17] suggest that SSBs are elastic, and therefore, raising the price of
SSBs reduces consumer demand for SSBs, and leads to reduced consumption. Based on our review
of the literature, price elasticity estimate analyses for SSBs have not yet been conducted in Indone-
sia. This study seeks to understand the price elasticity of SSBs in Indonesia and devise elasticity esti-
mates to understand the impact of increasing SSB prices on consumer demand. This study also
estimates the potential increase of annual government revenue generated from SSB excise tax.

Methods
Elasticities estimation

We used the Indonesia National Household Socioeconomic Survey (SUSENAS) 2021 data,
which recorded a total consumption of 188 different types of food and beverage expenditures
of 340,032 households across 34 provinces over the course of one week in the year [18]. We
included five categories of beverages in our study: (1) manufactured liquid milk; (2) sweetened
condense milk; (3) instant coffee (sachets); (4) tea drinks and fizzy drinks with CO,; and (5)
fruit juices, “health” drinks, and energy drinks. We assumed these beverages are categorized as
SSBs since they typically contain sugar, either added or naturally occurring [19]. While sweet-
ened condensed milk is usually not considered SSB since it is typically used for other purposes
(usually being added to or mixed with other foods and beverages), we added it to our study
since Indonesia’s government also proposed sweetened condensed milk in its SSB tax proposal
[20]. We also included bottled mineral water as a potential substitute for SSBs since a large
portion of Indonesians rely on it for hydration due to a lack of access to safe drinking water
[21]. Bottled mineral water is also very accessible and can be a healthier alternative for hydra-
tion at any time since it contains zero sugar.

To estimate the price and cross price elasticity of SSBs, we used the Quadratic Almost Ideal
Demand System (QUAIDS) [22] as follows:

w, =0, + Z;y,jznpj + Biin (;;) + b(ﬁ;) (ln Lé )]>2Vi el (1)

Where i and j are the types of drink, w; is the budget share allocated to buy drink i, p; is the
price of drink j, X is the total household expenditure for the drink, I is the set of all beverage
groups, b(P) is the price aggregator given by:

b(p) = [T/ @)

jel

and a(P) is the price index calculated by:

1
Ina(p) = oy, + Zjekajlnpj + 5216121-(17’1;'[”}711”1’; (3)
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We controlled for demographic characteristics by adding demographic variables in the
intercept of Eq (1), including household size and head of household characteristics (age, gen-
der, marital status, occupation, and education level).

Since SUSENAS data do not present the price of any beverage products, we calculated the
price by regressing a unit value with household income and a regional dummy as performed
by Jensen & Manrique [23]. The unit value is obtained by dividing the consumption value
(IDR) by the quantity consumed. For household income, we used the total household expendi-
ture as a proxy.

By solving the Eq (1), the price elasticity is therefore expressed as:

b (o ) ) o] -

Furthermore, as SUSENAS only captures the household consumption of SSBs over one
week, we inferred the elasticity using a censoring approach introduced by Hein & Wessells
[24] which mimics Heckman’s two step approach [25] to accurately estimate variation in pur-
chases of SSBs throughout the year.

SSB demand projection

The demand projection was done by estimating the demand changes based on the computed
price elasticities of the four SSB categories. Any SSB demand is likely affected by changes of
the price, own-price elasticity, and/or cross-price elasticity. The price increase impact on SSB
demand is therefore calculated as:

ASSB; = %A pricexown price elasticity + %A pricexcross price elasticity (5)

We estimated the demand projection based on the 20% price increase, the rate shown to
effectively reduce SSB consumption based on systematic reviews [26, 27]. In addition, 20% tax
rate is also set as a general SSB tax recommendation by the WHO and is commonly used in
other SSB price elasticity studies conducted in other countries [11, 15-17].

Government revenue projection

In projecting the government revenue, we integrated the SUSENAS data with the forecasted
sales data from Global Data [28] for the following categories of SSBs: 1) manufactured liquid
milk, 2) sweetened condense milk, 3) tea drinks, 4) fizzy drinks with CO,, 5) fruit juices, 6)
“health” drinks, and 7) energy drinks. Since SUSENAS data merged several beverages into one
group instead of individually (e.g., fruit juice, “health” drinks, and energy drinks), we assumed
that the price elasticity of individual beverages are similar to that of the category. In addition,
instant coffee was excluded from this analysis because the forecasted sales data were not
available.

We used two different tax designs (ad valorem and specific volumetric tax) in projecting
the tax revenue: 1) 20% ad valorem [26, 27], and 2) three scenarios of specific volumetric tax
proposed by the Indonesian Ministry of Finance (MoF) in 2021 [20] (see Table 1).

The tax revenue of the 20% ad valorem tax (Eq 6) is calculated as the forecasted volume of
sales multiplied by the ad valorem tax rate (20%) using an average price per liter across all SSB
categories and assuming complete pass through of the tax to the consumer.

Taz revenue, = Forecasted Sales*ad valorem tax ratexaverage price of SSB (6)
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Table 1. Tax Scenarios proposed by the MoF in 2021 for SSBs and concentrated SSBs.

Sugar content Lump sum tax (IDR per liter)

Scenario I Scenario II Scenario 111
<5 gr/240 ml 0 0 0
5-20 gr/240 ml 1,500/L 2,000/L 4,200/L
>20 gr/240 ml 2,500/L 2,771/L 4,200/L

Source: Indonesian Ministry of Finance’s socialization on Undang-Undang Harmonisasi Peraturan Perpajakan
(Klaster Cukai) & Rencana Kebijakan Ekstensifikasi Cukai, dated 17 December 2021

https://doi.org/10.1371/journal.pone.0293913.t001

The volumetric tax revenue is calculated as:

Tax revenue, = Forecasted Sales*lump sum tax rate (7)

Results
Descriptive statistics

Table 2 provides the descriptive statistics of the household consumption of SSB and mineral
water based on the SUSENAS data. Among the 340,032 households surveyed, the most com-
monly consumed SSB was instant coffee (29.4%) and the least consumed SSB was manufac-
tured liquid milk (5.7%). Mineral water, the only unsweetened beverage in this study, was
consumed by 20.5% of the households that spent, on average, IDR 44,129 (US$ 2.9) per house-
hold per month on that beverage. While manufactured milk was the least consumed beverage,
it was the one households spent the most money on (on average IDR 84,285 or US$ 5.5 per
month). In contrast, households spent the least (on average IDR 35,999 or US$ 2.4) on tea
drinks and fizzy drinks with CO,. In terms of the household’s average serving per month,
instant coffee was the most consumed (29 servings) and sweetened condense milk was the
least (5 servings). Table 2 also shows that the most expensive beverage was sweetened condense
milk, and the cheapest beverage was instant coffee.

Elasticities of SSB

Own-price elasticity. Own-price elasticity shows the sensitivity of price changes on
expenditures, in which the absolute value of one implies that expenditure and price changes
vary in the same proportions. Elastic demand (n>1) means the decreasing expenditure of a

Table 2. Descriptive statistics on household consumption of SSB and mineral water.

Beverages Proportion of Households | Average Household Monthly Average Household Monthly Average Price Per
Consuming (%) Expenditure (IDR) Consumption (Serving) Serving (IDR)

Manufactured liquid milk (+ 250 5.7 84,285 19 4,436

ml)

Sweetened condensed milk (397 gr) | 22.2 51,119 5 10,224

Instant coffee (20 gr) 29.4 40,577 29 1,399

Tea drinks, fizzy drinks with CO, 19.6 35,999 12 2,999

(£ 250 ml)

Fruit juices, “health” drinks, energy | 17.9 42,370 13 3,259

drinks (£ 200 ml)

Bottled mineral water (+ 200 ml) 20.5 44,129 9 4,903

Source: SUSENAS 2021

https://doi.org/10.1371/journal.pone.0293913.t002
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product is bigger than the price increase. In other words, the demand of the product is sensi-
tive to price changes. In contrast, inelastic demand (n<1) means the decreasing expenditure of
a product is less than the price increase, indicating the demand of the product is less sensitive
to price changes. The elasticity also infers whether or not the product is perceived to be essen-
tial by the consumer. Inelastic products are necessary goods and non-substitutable, while elas-
tic products are easily substituted with other goods which are cheaper or fulfill a similar need.

Table 3. Panel (a) shows the own-price elasticity of each SSB category. Overall, the demand
for manufactured liquid milk and sweetened condensed milk are price inelastic (-0.69 and
-0.33), meaning that when the price increases, the decrease in expenditure of manufactured
liquid milk and sweetened condensed milk will be smaller than the increased price. In other
words, people will consume them but not at the same quantity as they would if they were ata
lower price. In contrast, the demand for other categories of SSBs are price elastic (-1.38 for
instant coffee, -1.18 for tea drinks and fizzy drinks with CO,, and -1.11 for fruit juices, “health”
drinks, and energy drinks), because these products are not necessities and are easily substitut-
able when and if their prices increase.

Furthermore, based on the availability of information in SUSENAS, we analyzed elasticities
across different household characteristics. More elastic demand was observed for manufac-
tured liquid milk and sweetened condensed milk among lower income households and instant
coffee among higher-income households. In other words, lower income households put lower
value on manufactured liquid milk and condensed milk; and higher value on instant coffee
when their prices increase. Meanwhile, the elasticity of tea drinks, fizzy drinks with CO,, fruit
juices, “health” drinks, and energy drinks are similar across different households’ income lev-
els. This means lower and higher income households put the same value on these beverages.

In terms of urban and rural households, more elastic demand was observed for sweetened
condensed milk, as well as tea and fizzy drinks with CO, among urban households, and for
manufactured liquid milk and instant coffee among rural households. Meanwhile, the elasticity
of fruit juices, “health” drinks, and energy drinks is similar across urban and rural households.

Elasticities also vary by the age and education level of the head of household. In this regard,
older heads of households (50+ years) have more elastic demand for manufactured liquid
milk, sweetened condensed milk, tea drinks, and fizzy drinks with CO, compared to those
with younger heads of households (<50 years). In contrast, younger heads of households have
a slightly more elastic demand for instant coffee. In terms of the level of education, the demand
for instant coffee, tea drinks, and fizzy drinks with CO, is more elastic among more educated
heads of household (12+ years of schooling) than those with lower education (<12 years of
schooling). Conversely, the demand for manufactured liquid milk is more inelastic among
higher educated heads of household as opposed to those with lower-educated heads of
household.

Cross-price elasticity. Cross-price elasticity indicates the sensitivity of expenditure on a
product to changes in the price of another product. When the elasticity values are positive
(n>0), the price increase of another product would raise the expenditure for that product,
indicative of substitutability of both products. On the other hand, when elasticity values are
negative (n<0), the price increase of another product would reduce expenditure for that prod-
uct, indicating that the two products are complementary.

Table 3. Panel (b) presents the cross-price elasticity which measures the change in expendi-
ture of a particular SSB category in relation to the price change of another SSB category.

The results indicated that manufactured milk and sweetened condensed milk are substitut-
able with instant coffee; tea drink and fizzy drinks with COZ2; fruit juices,”health”drinks, and
energy drinks; and mineral water. Similarly, mineral water is also substitutable with manufac-
tured milk; sweetened condensed milk; instant coffee; tea drink and fizzy drinks with CO2;
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and fruit juices,”health”drinks and energy drinks. In contrast, instant coffee; tea drinks, fizzy
drinks with CO2; fruit juices,”health”drinks and energy drinks are complementary to each
other as well as to manufactured milk, condensed milk, and mineral water.

While coffee and tea are generally viewed as substitutes for each other, we found that the
category of SSB that includes tea is complementary to instant coffee. The reason for this is that
the expenditure of our data is at the household level, i.e., one member of the household might
consume tea while the other members might consume coffee. According to our data, 56.4% of
households that consumed instant coffee also consumed tea at the same time.

Although sweetened condensed milk is usually consumed by being mixed with other bever-
ages such as coffee, tea, soda, etc. (therefore the relationship should be complementary), we
found that the condensed milk is a substitute for other drinks in our analysis. This contradic-
tory result could be driven by the fact that the majority of households that consumed other
types of beverages did not consume sweetened condensed milk in our data. For example,
74.2% of the households that consumed instant coffee and 71.6% of the households that con-
sumed tea and fizzy drinks did not consume sweetened condensed milk.

Demand change projections for SSBs

Table 4 presents the projected demand for SSBs when their prices are increased by 20%. Over-
all, the results showed that a 20% increase in price would reduce the demand on average, by
17.5%, ranging from 14.3-18.6% reduction for each SSB category analyzed. The largest
decrease in demand is projected to occur in the category of fruit juices, “health” drinks, and
energy drinks, while the smallest one is for manufactured liquid milk. Based on the levels of
household income, the projection indicates that when the SSB price rises, the demand of lower
income households would decrease more than that of higher-income households. Further-
more, the demand of rural households, households with older heads of household, and lower
educated heads of household would decrease more than their counterparts.

Government revenue projection

The projected additional government revenue from implementing a 20% SSB tax with full pass
through in Indonesia are summarized in Table 5. The 20% ad valorem tax could generate IDR
3,407.2 billion per year (approximately US$ 223.9 million or 0.2% of total tax revenue in 2022).
Meanwhile, based on three scenarios proposed by the MoF, scenario III could generate even
more revenue, IDR 3,628.3 billion (approximately US$ 238.5 million) per year.

Table 4. Estimated percent changes in SSB categories’ demand when prices are increased by 20%.

Beverages Income levels Regions Age of head of | Years of
household schooling of
head of
household
All 25% 50% 75% | Urban Rural <=50>50 |<12 |>12
Manufactured liquid milk -14.32 | -15.78 | -15.40 | -15.04 | -12.72 | -15.24 | -13.86 | -15.04 | -14.42 | -4.36
Sweetened condensed milk -17.88 | -18.10 | -18.04 | -17.96 | -17.82 | -17.92 | -17.84 | -17.94 | -17.86 | -17.72
Instant coffee -18.30 | -18.50 | -18.46 | -18.38 | -18.30 | -18.36 | -18.30 | -18.36 | -18.34 | -18.12
Tea drinks, fizzy drinks with -18.30 | -18.42 | -18.40 | -18.36 | -18.20 | -18.40 | -18.32 | -18.32 | -18.28 | -18.06
Co,
Fruit juice, “health” drinks, -18.64 | -18.72 | -18.72 | -18.70 | -18.56 | -18.74 | -18.64 | -18.66 | -18.64 | -18.58
energy drinks
Average changes in demand -17.50 | -17.90 | -17.80 | -17.69 | -17.12 | -17.73 | -17.39 | -17.66 | -17.51 | -15.37

Source: Authors’ calculation

https://doi.org/10.1371/journal.pone.0293913.t1004
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Table 5. Projection of government revenue.

SSB category Sugar
content (gr
per 240ml)

Manufactured 20.16
liquid milk

Sweetened 12.7
condensed milk

Tea drinks 20.16
Fizzy drinks with | 20.16
CO,

Fruit juices 26.4

“Health” drinks | 26.4

Energy drinks 26.4

Sales after tax (million liters) Additional fiscal revenue (IDR billion)

Average price | Projected sales | 20% Ad | Volumetric tax as per MoF 20% Ad Volumetric tax as per MoF

per liter (million liters) |valorem | Proposal valorem tax | Proposal

(IDR) tax Scenario I |Scenario II | Scenario Scenario |Scenario |Scenario

(%) (%) III (%) I II 111

19,048 166.87 143.84 151.8 150.1 142.7 547.97 379.39 415.97 570.75
(-13.80) (-9.06) (-10.04) (-14.49)

28,273 135.13 126.1 132.7 131.9 128.7 713.02 199.10 263.86 514.96
(-6.68) (-1.77) (-2.36) (-4.73)

1,896 478.1 365.75 377 366.1 316.4 1,016.48 942.58 1014.40 |1265.58
(-23.50) | (-21.14) | (-2343) | (-33.82)

13,896 225.3 172.35 177.7 172.5 149.1 479.01 444.18 478.03 596.39
(-23.50) | (-21.14) | (-2343) | (-33.82)

18,760 48.91 38.06 41.68 40.9 37.34 142.79 104.20 113.32 149.35
(-22.20) | (-14.79) | (-16.40) | (-23.67)

18,760 72.96 56.76 62.17 61 55.69 212.97 155.41 169.02 222.76
(-22.20) | (-14.79) | (-16.40) | (-23.67)

18,760 101.05 78.62 86.1 84.48 77.13 294.97 215.26 234.10 308.54

Total estimated revenue (IDR billion)

Source: Authors’ calculation

https://doi.org/10.1371/journal.pone.0293913.t1005

(-22.20) (-14.79) (-16.40) (-23.67)
3407.21 2440.12 | 2688.71 3628.33

Discussion

This is the first known study in Indonesia to use nationally-representative data to compare
price elasticity across different beverage categories determining the demand for SSBs, and the
potential of price increases (through an SSB excise tax) on consumer demand and government
revenue generation.

In this study we have demonstrated that the demand for SSBs (instant coffee, tea drinks,
fizzy drinks with CO,, fruit juices, “health” drinks, and energy drinks) across different house-
hold characteristics are price elastic. Meanwhile, the demand for manufactured liquid milk
and sweetened condensed milk are inelastic, which indicates their limited availability of substi-
tutes (note: sweetened condensed milk is often used for or mixed with a few specific types of
foods or beverages in Indonesia and is rarely substituted with other sweeteners such as liquid
sugar, syrups, etc.). By estimating changes in demand using the computed elasticities, we simu-
lated whether the overall public consumption of SSBs can be expected to decline. The results
showed that a 20% price increase for SSBs could reduce demand by 17.5% on average and, in
turn, reduce the SSB consumption on a population level.

Our analysis of cross-price elasticity of SSB categories found that increasing the price of
SSBs while keeping the price of mineral water the same could also promote healthier behav-
iors, such as substituting SSBs with mineral water. Therefore, we recommend taxing all SSBs
to ensure that there is no substitution between SSB categories.

The potential government revenue generated from the MoF proposed SSB tax of approxi-
mately IDR 3,628.3 billion per year (around US$ 238.5 million or 0.2% of total tax revenue in
2022) would be a significant gain for the Indonesian economy. This figure falls between the
estimated range of IDR2,700-6,250 billion per year as estimated by MoF [29]. However, a sys-
tematic review has shown that there would be expected variations when the tax policy is
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implemented, including the sensitization around the policy, which products are impacted by
the tax, whether the industry reformulates their products, and among other considerations
[30].

Our results are consistent with previous studies on SSB price elasticity conducted in other
countries including Mexico [14, 15], Colombia [16], and Thailand [17], where SSBs were
found to be price elastic, and therefore, increasing SSB price would significantly reduce con-
sumption, although the SSB categories in this study were not comparable due to limited data
availability. The potential increase in government revenue generated from SSB tax is also
reported in a previous study conducted in Colombia [16].

This study is not without limitations. The SUSENAS data merge several SSBs into two cate-
gories (tea drinks, fizzy drinks with CO,; and fruit juices, “health” drinks, energy drinks), so it
was difficult to determine which drinks within a category were more elastic than the others in
the category. The two other categories, manufactured liquid milk and instant coffee, were
available as single product categories, and we would recommend moving forward that SUSE-
NAS provides data on individual product categories instead of collapsing different beverages
in a multiple beverage category. Another limitation is the exclusion of macroeconomics vari-
ables, such as inflation, on the impact of a potential SSB tax. High inflation, especially when an
SSB tax is implemented as a lump sum tax (as proposed by MoH), could render the tax insig-
nificant relative to the total increased price.

Conclusion

Given our results, we recommend the government implement the scenario III proposed by
MOoF and design a tax scheme that technically guarantees the transfer of the tax to at least 20%
increase of SSBs final price. We also recommend the scheme be carried out to all SSB products
(manufactured liquid milk; instant coffee; tea drinks and fizzy drinks with CO2; and fruit
juices, “health” drinks, and energy drinks) in the future market.

Our study contributes to the wider literature on the evidence-based priority setting for
improving Indonesian public health. Specifically, it is expected to pave the way for further
study on SSB taxation in Indonesia, particularly the potential implications for public
health and macroeconomics. Future research should look at the potential long-term impli-
cations of SSB tax on health outcomes, and on the impact of inflation of different tax
designs.

Author Contributions

Conceptualization: Agus Widarjono, Rifai Afin, Gita Kusnadi, Muhammad Zulfiqar Firdaus,
Olivia Herlinda.

Formal analysis: Agus Widarjono.
Methodology: Agus Widarjono, Rifai Afin.
Project administration: Gita Kusnadi.
Supervision: Agus Widarjono.

Writing - original draft: Agus Widarjono, Rifai Afin, Gita Kusnadi, Muhammad Zulfiqar Fir-
daus, Olivia Herlinda.

Writing - review & editing: Agus Widarjono, Rifai Afin, Gita Kusnadi, Muhammad Zulfiqar
Firdaus, Olivia Herlinda.

PLOS ONE | https://doi.org/10.1371/journal.pone.0293913 December 29, 2023 9/11


https://doi.org/10.1371/journal.pone.0293913

PLOS ONE

Demand change and fiscal revenue after sugar sweetened beverages tax

References

1.

10.

11.

12

13.

14.

15.

16.

17.

18.

19.

20.

21.

WHO. Obesity and overweight [online]. 2021. https://www.who.int/news-room/fact-sheets/detail/
obesity-and-overweight (accessed 24 January 2023).

Kementerian Kesehatan Republik Indonesia. Laporan hasil riset kesehatan dasar 2007 [online]. 2008.
https://labmandat.litbang.kemkes.go.id/images/download/laporan/RKD/2007/lap_rkd07.pdf (accessed
16 January 2023).

Kementerian Kesehatan Republik Indonesia. Laporan hasil riset kesehatan dasar 2018 [online]. 2019.
https://kesmas.kemkes.go.id/assets/upload/dir_519d41d8cd98f00/files/Hasil-riskesdas-2018_1274.
pdf (accessed 16 January 2023).

Malik VS, Schulze MB, Hu FB. Intake of sugar-sweetened beverages and weight gain: a systematic
review. Am J Clin Nutr. 2006: 84(2):274—88. https://doi.org/10.1093/ajcn/84.1.274 PMID: 16895873

Vartanian LR, Schwartz M B, Brownell K D. Effects of soft drink consumption on nutrition and health: a
systematic review and meta-analysis. American Journal of Public Health. 2007: 97(4):667—675. https://
doi.org/10.2105/AJPH.2005.083782 PMID: 17329656

Ferretti F, Mariani M. Sugar-sweetened beverage affordability and the prevalence of overweight and
obesity in a cross section of countries. Globalization and Health. 2019: 15:30. https://doi.org/10.1186/
§12992-019-0474-x PMID: 30999931

Malik VS, Hu FB. The role of sugar-sweetened beverages in the global epidemics of obesity and chronic
diseases. Nature Reviews Endocrinology. 2022: 18(4):205-218. https://doi.org/10.1038/s41574-021-
00627-6 PMID: 35064240

Singh GM, Micha R, Khatibzadeh S, et al. Estimated global, regional, and national disease burdens
related to sugar-sweetened beverage consumption in 2010. Circulation. 2015: 132(8):639-666. https://
doi.org/10.1161/CIRCULATIONAHA.114.010636 PMID: 26124185

Ardiansyah BG. Analisis fisibilitas pengenaan cukai atas minuman berpemanis (sugar sweetened bev-
erages). Kajian Ekonomi Keuangan. 2017: 1(3):229-241. https://doi.org/10.31685/kek.v1i3.291

Lakshmi PW, Morin C, Gandy J, et al. Fluid intake of children, adolescents and adults in Indonesia:
results of the 2016 Liqg.In” national cross-sectional survey. European Journal of Nutrition. 2018: 57
(3):89-100. https://doi.org/10.1007/s00394-018-1740-z PMID: 29923119

World Health Organization. Fiscal policies for diet and prevention of non-communicable diseases: tech-
nical meeting report, 5-6 May 2015 [online]. 2016. https://apps.who.int/iris’/handle/10665/250131
(accessed 12 January 2023).

World Bank. Taxes on sugar sweetened beverages: international evidence and experiences [online].
2020. https://openknowledge.worldbank.org/handle/10986/35186 (accessed 12 January 2023).

Ariyanti F. Kemenkeu incar cukai minuman berpemanis pada 2016 [online]. 2015. https://www.liputan6.
com/bisnis/read/2360227/kemenkeu-incar-cukai-minuman-berpemanis-pada-2016 (accessed on 15
December 2022).

Colchero MA, Salgado JC, Unar-Munguia M, et al. Price elasticity of the demand for sugar sweetened
beverages and soft drinks in Mexico. Economics & Human Biology. 2015: 19:129-137. https://doi.org/
10.1016/j.ehb.2015.08.007 PMID: 26386463

Nava NJ, Dong D. The impact of taxing sugar-sweetened beverages in Mexico: a censored demand
system approach. Journal of Agricultural and Applied Economics Association. 2022: 1(1):18-32.
https://doi.org/10.1002/jaa2.6

Caro JC, Ng SW, Bonilla R, et at. Sugary drinks taxation, projected consumption and fiscal revenues in
Colombia: Evidence from a QUAIDS model. PLOS One. 2017: 12(12):e0189026. https://doi.org/10.
1371/journal.pone.0189026 PMID: 29261699

Phonsuk P, Vongmongkol V, Suphanchaimat R, et al. Impacts of a sugar sweetened beverage tax on
body mass index and obesity in Thailand: a modeling study. PLOS One. 2021: 16(4). https://doi.org/10.
1371/journal.pone.0250841 PMID: 33914822

Badan Pusat Statistik. Survei Sosial Ekonomi Nasional 2021 Modul Konsumsi Rumah Tangga [data-
set]. March 2021.

Harvard School of Public Health. Sugary drinks [online]. 2023. https://www.hsph.harvard.edu/
nutritionsource/healthy-drinks/sugary-drinks/ (accessed on 15 February 2023).

Undang-Undang Harmonisasi Peraturan Perpajakan (Klaster Cukai) & Rencana Kebijakan Ekstensifi-
kasi Cukai on Ministry of Finance Socialization 17th December (2021).

Puspita Tities, Dharmayanti Ika, Dwi Hapsari Tjandrarini Zahra Zahra, Anwar Athena, Irianto Joko,

et al. Packaged drinking water in Indonesia: The determinants of household in the selection and man-
agement process. Journal of Water, Sanitation and Hygiene for Development. 1 July 2023; 13 (7):
508-519. https://doi.org/10.2166/washdev.2023.050.

PLOS ONE | https://doi.org/10.1371/journal.pone.0293913 December 29, 2023 10/11


https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
https://labmandat.litbang.kemkes.go.id/images/download/laporan/RKD/2007/lap_rkd07.pdf
https://kesmas.kemkes.go.id/assets/upload/dir_519d41d8cd98f00/files/Hasil-riskesdas-2018_1274.pdf
https://kesmas.kemkes.go.id/assets/upload/dir_519d41d8cd98f00/files/Hasil-riskesdas-2018_1274.pdf
https://doi.org/10.1093/ajcn/84.1.274
http://www.ncbi.nlm.nih.gov/pubmed/16895873
https://doi.org/10.2105/AJPH.2005.083782
https://doi.org/10.2105/AJPH.2005.083782
http://www.ncbi.nlm.nih.gov/pubmed/17329656
https://doi.org/10.1186/s12992-019-0474-x
https://doi.org/10.1186/s12992-019-0474-x
http://www.ncbi.nlm.nih.gov/pubmed/30999931
https://doi.org/10.1038/s41574-021-00627-6
https://doi.org/10.1038/s41574-021-00627-6
http://www.ncbi.nlm.nih.gov/pubmed/35064240
https://doi.org/10.1161/CIRCULATIONAHA.114.010636
https://doi.org/10.1161/CIRCULATIONAHA.114.010636
http://www.ncbi.nlm.nih.gov/pubmed/26124185
https://doi.org/10.31685/kek.v1i3.291
https://doi.org/10.1007/s00394-018-1740-z
http://www.ncbi.nlm.nih.gov/pubmed/29923119
https://apps.who.int/iris/handle/10665/250131
https://openknowledge.worldbank.org/handle/10986/35186
https://www.liputan6.com/bisnis/read/2360227/kemenkeu-incar-cukai-minuman-berpemanis-pada-2016
https://www.liputan6.com/bisnis/read/2360227/kemenkeu-incar-cukai-minuman-berpemanis-pada-2016
https://doi.org/10.1016/j.ehb.2015.08.007
https://doi.org/10.1016/j.ehb.2015.08.007
http://www.ncbi.nlm.nih.gov/pubmed/26386463
https://doi.org/10.1002/jaa2.6
https://doi.org/10.1371/journal.pone.0189026
https://doi.org/10.1371/journal.pone.0189026
http://www.ncbi.nlm.nih.gov/pubmed/29261699
https://doi.org/10.1371/journal.pone.0250841
https://doi.org/10.1371/journal.pone.0250841
http://www.ncbi.nlm.nih.gov/pubmed/33914822
https://www.hsph.harvard.edu/nutritionsource/healthy-drinks/sugary-drinks/
https://www.hsph.harvard.edu/nutritionsource/healthy-drinks/sugary-drinks/
https://doi.org/10.2166/washdev.2023.050
https://doi.org/10.1371/journal.pone.0293913

PLOS ONE

Demand change and fiscal revenue after sugar sweetened beverages tax

22,

23.

24,

25.

26.

27.

28.
29.

30.

Banks J, Blundell R, Lewbel A. Quadratic engel curve and consumer demand. The Review of Econom-
ics and Statistics. 1997: 79(4):527-539. https://doi.org/10.1162/003465397557015

Jensen HH, Manrique J. Demand for food commodities by income groups in Indonesia. Applied Eco-
nomics. 1998: 30(4):491-501. https://doi.org/10.1080/000368498325750

Heien D, Wessells CR. Demand systems estimation with microdata: a censored regression approach.
Journal of Business & Economic Statistics. 1990: 8(3):365. https://doi.org/10.2307/1391973

Heckman JJ. Sample selection bias as a specification error. Econometrica. 1979: 47(1):153—161.
https://doi.org/10.2307/1912352

Itria A, Borges S, Rinaldi A, et al. Taxing sugar-sweetened beverages as a policy to reduce overweight
and obesity in countries of different income classifications: A systematic review. Public Health Nutrition.
2021: 24(16):5550-5560. https://doi.org/10.1017/S1368980021002901 PMID: 34218837

Powell LM, Chriqui JF, Khan T, et al. Assessing the potential effectiveness of food and beverage taxes
and subsidies for improving public health: a systematic review of prices, demand, and body weight out-
comes. Obesity Reviews. 2013: 14(2):110-128. https://doi.org/10.1111/obr.12002 PMID: 23174017

GlobalData. Quarterly Beverage Forecast Report Indonesia Q4 2021[dataset]. May, 2021.

Ha Cha. Pungut cukai minuman manis, negara bisa cuan Rp 1.5 T [online]. 2022. https://www.
cnbcindonesia.com/news/20220926110231-4-374918/pungut-cukai-minuman-manis-negara-bisa-
cuan-rp-15-t (accessed on 25 October 2022).

Andreyeva T, Marple K, Marinello S, et al. Outcomes following taxation of sugar-sweetened beverages:
a systematic review and meta-analysis. JAMA Network Open. 2022: 5(6):2215276. https://doi.org/10.
1001/jamanetworkopen.2022.15276 PMID: 35648398

PLOS ONE | https://doi.org/10.1371/journal.pone.0293913 December 29, 2023 11/11


https://doi.org/10.1162/003465397557015
https://doi.org/10.1080/000368498325750
https://doi.org/10.2307/1391973
https://doi.org/10.2307/1912352
https://doi.org/10.1017/S1368980021002901
http://www.ncbi.nlm.nih.gov/pubmed/34218837
https://doi.org/10.1111/obr.12002
http://www.ncbi.nlm.nih.gov/pubmed/23174017
https://www.cnbcindonesia.com/news/20220926110231-4-374918/pungut-cukai-minuman-manis-negara-bisa-cuan-rp-15-t
https://www.cnbcindonesia.com/news/20220926110231-4-374918/pungut-cukai-minuman-manis-negara-bisa-cuan-rp-15-t
https://www.cnbcindonesia.com/news/20220926110231-4-374918/pungut-cukai-minuman-manis-negara-bisa-cuan-rp-15-t
https://doi.org/10.1001/jamanetworkopen.2022.15276
https://doi.org/10.1001/jamanetworkopen.2022.15276
http://www.ncbi.nlm.nih.gov/pubmed/35648398
https://doi.org/10.1371/journal.pone.0293913

