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Abstract 

 

The prevalence of obesity has increased significantly worldwide, including in low- and 

middle-income countries. In Ecuador, a middle-income country, the government has 

implemented two policies to improve the quality of its population’s diet: (1) a traffic-light 

(TL) nutritional labeling requirement for processed foods and (2) a special tax scheme for 

drinks with a high sugar content (HSC). This study examines the effects of these two 

policies on carbonated soft drink (CSD) formulation and its associated impacts on sugar 

consumption. Sugar content in soft drinks was obtained from the National Agency for 

Health Regulation, Control, and Surveillance (ARCSA) and directly from soft drink labels 

sold in the country. CSD monthly purchase data from January 2013 to December 2019 

were obtained from the Kantar World Panel—Ecuador. The introduction of the TL led to 

mixed efforts in the sugar content reformulation of CSD. In contrast, the implementation 

of the HSC tax scheme was followed by extensive efforts to reformulate CSD as all brands 

studied decreased their sugar content. We also found evidence that the HSC tax scheme 

was more effective at reducing CSD consumption than the TL labels. Overall, sugar 

consumption linked to CSD decreased after the implementation of these two policies. Still, 

most of this decrease appears to be related to reformulation activities after the HSC tax 

scheme was implemented.  
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I. Introduction 

 

Low physical activity, combined with a diet high in calories, generally leads to obesity 

problems associated with other chronic diseases, including diabetes and cardiovascular 

complications (World Health Organization, 2016; Sandoval et al., 2019). Therefore, 

improving the quality of the food intake in the general population is a key policy objective 

for governments.  

 

Carbonated soft drinks (CSD) contribute to a diet high in calories and sugar. This 

characteristic of CSD and other processed foods has resulted in the implementation of 

various policies worldwide to reduce CSD consumption. One approach is labeling CSD 

and all processed food products to help consumers assess dietary information about 

these products. Another option is implementing excise taxes per liter on the price of each 

CSD.  

 

How labeling policies affect the consumption of CSD via changes in consumers’ 

preferences is still under investigation, as research findings are inconclusive regarding 

the policies’ effectiveness (Kunz et al., 2020). Similarly, there is a lack of consensus 

surrounding the effect of taxes via price changes on the consumption of CSD (Nava and 

Dong, 2022).  

 

A less explored consequence of the abovementioned policies relates to producers’ 

strategic responses to food reformulations. These reformulations involve altering the 

processing or composition of a food or beverage product to improve its nutritional profile 

or reduce its content of ingredients or nutrients of concern (World Health Organization, 

2022). In the case of CSD, food reformulation relates to reducing their sugar contents, 

thus helping consumers shift to healthier consumption patterns. 

 

This study examines the effects of labeling and the tax policies on CSD reformulation and 

their associated impacts on sugar consumption in Ecuador, a middle-income country with 

significant obesity problems (Freire et al., 2014). The Ecuadorian government has 
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implemented two policies affecting the soft drink industry during the past decade: (1) a 

nutritional labeling requirement and (2) a special tax scheme for drinks with high sugar 

content. The labeling policy requires using a traffic-light (TL) nutritional labeling system 

on the packages of all processed food products. The tax scheme on drinks with a high 

sugar content (HSC) requires the payment of an ad-valorem tax for soft drinks and an 

additional charge if they exceed 25 grams of sugar per liter of beverage (USDA Foreign 

Agricultural Service, 2018).  

 

We focused our analysis on the top seven brands of CSD sold in the country, as they 

account for more than 85% of the total local CSD market. Our specific objectives are 

fourfold: (i) to study how the labeling and tax policies influenced reformulation activities 

related to sugar use in CSD, (ii) to estimate the aggregated changes in sugar consumption 

attributable to changes in CSD formulation and changes in CSD consumption, (iii) to 

analyze the changes in the quantity of CSD consumed for three income groups: high- and 

middle-high socioeconomic status group, middle-class socioeconomic status group, and 

low- and very-low socioeconomic status group, and (iv) to present an analysis of the 

consumption and prices of the top seven brands of CSD sold in the country and their 

relation to the labeling and tax policies.  

 

To achieve our objectives, we used monthly aggregated purchase data (total 

expenditures, quantities, and average prices) of carbonated soft drinks from January 

2013 to December 2019 as obtained from the Kantar World Panel—Ecuador. Sugar 

contents in soft drinks were obtained from the National Agency for Health Regulation, 

Control, and Surveillance (ARCSA) and directly from soft drink labels sold in the country.  

 

We found that the introduction of the TL system initially caused mixed results in the sugar 

content reformulation of soft drinks; however, the HSC tax scheme appears to have been 

more effective for this purpose. After the HSC tax scheme’s introduction, brands 

decreased the sugar content in their drinks and, in some cases, they eliminated it (see 

Table 1). The data also show that, overall consumption of soft drinks has decreased 

during the past decade across all socioeconomic status groups (see Figure 2). After the 
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introduction of the TL policy, consumption tended to follow the same long-term downward 

trend or remained stable across most brands. In contrast, after the HSC tax scheme’s 

approval, there was a significant reduction in the consumption for all brands, except for 

one apparent “winner”—Big Cola—for which consumption remained stable (see Figure 

3).   

 

In general, the associated effects of these policies are positive from a social planner’s 

point of view, as overall sugar consumption linked to soft drinks has decreased. This has 

been driven by a decrease in sugar content and consumption levels for most CSD brands. 

These findings have several implications for policies aiming to improve the general 

population’s diets. As inadequate diets are linked with high levels of obesity and 

overweight, our results suggest that tax policies are more effective than labeling policies 

to reduce CSD sugar consumption.  

 

II. Background 

 

The prevalence of obesity has increased significantly for decades in low- and middle-

income countries (LMIC) and high-income countries (Hajri, 2021). For example, in 

Ecuador, from 2012 to 2018, obesity rates increased from 30.0% to 35.4%, 26.0% to 

29.6%, and 63.0% to 64.7% among school-aged children, teenagers, and adults, 

respectively (The Global Nutrition Report, 2021; 2018 Health and Nutrition National 

Surveys).  

 

Traditional Ecuadorian diets typically include an intake of refined carbohydrates and 

saturated fats above international recommendations, with large sectors of the population 

reporting a high consumption of sugary beverages or carbonated soft drinks (Sandoval 

et al., 2019). The USDA Foreign Agricultural Service estimated the total domestic table 

sugar consumption in Ecuador in 2013–2014 at 599,000 metric tons (MT), corresponding 

to an approximate per capita consumption of 38 kg per person per year (USDA Foreign 

Agricultural Service, 2015). However, the World Health Organization (WHO) strongly 

recommends that the intake of free sugars be less than 10% of total energy intake or 
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about 50g per day or 18.5Kg per year (World Health Organization, 2015). Thus, Ecuador’s 

per capita table sugar consumption in 2013–2014 was more than double the WHO’s 

recommended amount of free sugars. In addition, since free sugars include fructose and 

table sugar added to foods and drinks and sugar that is naturally present in some foods 

(e.g., honey and fruit juices), the amount of free sugar consumption in the country was 

higher than that the estimated table sugar consumption (World Health Organization, 

2015). 

 

Two main policies have affected the domestic consumption of sugar in Ecuador in the 

past few years. The first policy, implemented on November 29, 2014, mandated the use 

of a TL nutritional label for all processed food products and beverages sold in the country. 

The label highlights a TL panel for the product content of sugar, fat, and salt, and classifies 

processed food as having a low (green), medium (yellow), or high (red) content of those 

ingredients. The use of this label seeks to reduce the consumption of foods high in sugar, 

fat, and sodium that are related to cases of obesity, overweight, and hypertension 

(Peñaherrera et al., 2018).  

 

Figure 1 illustrates the use of this label and shows in panel A all theoretical combinations 

of sugar, fat, and salt, while panels B and C illustrate actual labels of soft drinks in 

Ecuador. Panel B displays a drink with high (alto) sugar (azucar), low (bajo) salt (sal), and 

no fat (grasa), while panel C displays a drink with low salt, no sugar, and no fat.  
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Figure 1: Traffic light nutritional labels in Ecuador 
 

Source: Sarasty et al. (2020) and authors’ elaboration.  

 

The second policy, approved on April 26, 2016, relates to the Organic Law to Balance 

Public Finances that established a tax scheme for drinks with a high sugar content (HSC). 

The tax scheme consists of (i) a 10% ad valorem tax for soft drinks and energy drinks 

with a sugar content of less than or equal to 25 grams per liter of beverage, and (ii) an 

additional charge of US$0.18 per every 100 grams of sugar for non-alcoholic drinks and 

soft drinks with a sugar content greater than 25 grams per liter of beverage, except for 

energy drinks.  

 

Previous studies that have analyzed the associated effects of the use of TL labeling in 

Ecuador include Freire et al. (2017), Sandoval et al. (2019), and Sarasty et al. (2020). 

These studies have found evidence that TL label use does not influence consumers’ 

purchasing decisions. In addition, Peñaherrera et al. (2018) found mixed results regarding 

reformulation activities. Out of the top seven brands of soft drinks, four reduced their sugar 

content, while three increased their sugar content. To the best of our knowledge, no 

previous studies have investigated the effect of the HSC tax scheme on reformulation 

activities and consumer purchasing decisions of soft drinks in Ecuador. We aim to fill this 

gap in the literature by presenting an analysis of reformulation activities of food 

manufacturers and consumers’ purchasing decisions during three periods: (i) before the 
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introduction of the TL label system, (ii) after TL but before the introduction of the HSC tax 

scheme, and (iii) after the introduction of the HSC tax scheme.  

 

Our work complements Peñaherrera et al. (2018), who did not cover the reformulation 

effects associated with the HSC tax scheme. Moreover, due to the unique nature of the 

timing in implementing the TL and HSC tax policies in Ecuador, our data covering a more 

extended period allow us to compare the effectiveness of these policies. Results of this 

study can be helpful for other countries worldwide that are seeking to improve the diet 

quality in their populations and are considering the implementation of nutritional labeling 

and tax policies.  

 

III. Data and Methods  

 

Data for this study were obtained from three sources. Data on soft drink purchases were 

obtained from the international market research company Kantar World Panel. Data on 

drinks' nutritional content were obtained from the National Agency for Health Regulation, 

Control, and Surveillance (ARCSA). Finally, the research team collected some of the 

nutritional content data directly from soft drink labels sold in the country. 

Kantar World Panel’s database includes monthly volume and price data from January 

2013 to December 2019. The company collects data from a panel of 1,646 Ecuadorian 

households and aims to represent the majority of the country’s population of shoppers in 

terms of geographical distribution and socioeconomic level (Acosta, 2016). Kantar World 

Panel’s personnel visit panel households weekly and record their purchases (product 

brands and volumes) using the bar code scan method. The person in charge of household 

purchases is also asked to keep receipts or diaries for price data.  

Using the collected data, Kantar estimates monthly aggregated data for the total 

consumption of soft drinks for three socioeconomic status groups: high and middle-high 

(7%), middle (27%), and low and very-low groups (66%). The classification is based on 

households’ capacity to satisfy their basic needs. The high and middle-high groups 

include households that can meet their basic needs and afford some luxuries. The middle-
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class group comprises households that can completely meet all their basic needs. The 

low and very-low socioeconomic status group includes households that have difficulty 

satisfying or cannot satisfy their basic needs (Acosta, 2016; Sandoval et al., 2019). 

The deadline for all companies adopting TL was November 2014, and data from January 

2013 to November 2014 were considered the period before the label’s introduction. The 

HSC tax policy came into effect on April 2016, thus, the period after November 2014 and 

before April 2016 was considered the period post-TL implementation and pre-HSC tax. 

Finally, the period after 2016 was analyzed as the post-HSC tax and TL period. 

Kantar’s World Panel contains purchase information of about nine drink companies and 

23 different brands: Coca Cola Company (Coca Cola, Coca Cola Zero, Coca Cola Light, 

Coca Cola Lift, Fanta, Fioravanti, Sprint, Sprint Zero, Inca Kola, and Inca Kola Zero); 

Pepsi Company (Pepsi, 7up, Kola Gallito, and Mas); Ajecuador Company (Big Cola, Oro, 

Tropical, and Manzana); The Tesalia Sprints (Quintuples); Orangine S.A. (Orangine); 

Resgasa (Fox Kola); Pacific Bottling Company (Barrilitos O-Key); Fruit Del Ecuador 

(Fruit); and other manufacturers (others). 

ARCSA provided a database on soft drinks’ sugar content before and after the 

introduction of the TL labels, but before the implementation of the HSC tax policy. This 

nutritional content data were collected by ARCSA from drink companies’ applications to 

obtain health authorization to commercialize the products in the country (Columns 2 and 

3 of Table 2). A license is needed for products processed in Ecuador or imported from 

other countries.  

Finally, the researchers collected product formulation data from the drinks’ nutrient 

declaration labels after the HSC policy went into effect. Researchers took photographs of 

each drink’s product brand, nutrition declaration, and TL label. The formulation data were 

subsequently entered into Excel. 

The analyses in this study only focuses on the top seven brands of CSD as data on the 

formulation for other brands were not available for all the periods, especially before the 

HSC tax (see Table A1 in the appendix). One brand (Fox Cola) was not found in the 
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market for direct data collection and was excluded from the analyses. The analyses also 

excluded soft drinks with zero (Coca Cola Zero, Sprite Zero, and Barrillitos O-key) or very 

low levels of sugar (Coca Cola Light had 0.2 grams/100 ml of sugar before the TL label 

policy). The market share for all these drinks was below 1% throughout the study period.   

Data analysis included calculating summary statistics of CSD consumption and nutritional 

content. Graphical trend analyses were used for consumption and price data. T-tests for 

differences in CSD consumption across the three analysis periods. Finally, simulation 

analyses were used to assess the relative importance of changes in CSD nutritional 

content (reformulation) versus CSD consumption changes on the overall change in sugar 

consumption linked to CDS.      

IV. Main Results  

 

In this section, we present the results from our data analyses. First, in Table, 1 we report 

the changes in sugar content of soft drinks associated with the introduction of the two 

policies we investigated: a nutritional labeling requirement and a special tax for drinks 

with high sugar content. Second, in Table 2 and Figures 2 and 3, we present the 

associated changes induced by these policies on prices and consumption levels by 

socioeconomic groups and brands of CSD.   

 

IV.A. Food Reformulations in Soft Drinks 
 

We documented the content of sugar (grams/liter) of the top seven brands of soft drinks 

in Ecuador in terms of consumption—Coca-Cola, Fanta, Fioravanti, Sprite, Pepsi, Big 

Cola, and Tropical (see Table 1). As documented in Peñaherrera et al. (2018), after the 

implementation of the TL labeling, only four of the top seven brands of soft drinks reduced 

their sugar content (Fioravanti, Sprite, Pepsi, and Tropical), while three increased their 

sugar content (Coca Cola, Fanta, and Big Cola). On average, the sugar content among 

the top seven brands of soft drinks was reduced from 106.90 (grams/liter) to 99.31 

(grams/liter). Accounting for only the top seven brands of CSD, we estimate a 

corresponding reduction in the domestic consumption of sugar from CSD of about 332 
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MT that could be attributed to the introduction of the TL label system (see Table A2 in the 

appendix). This sugar consumption reduction is driven by manufacturers’ reformulation 

activities and a decrease in CSD’s general consumption. Before the implementation of 

TL, total consumption of CSD was around 26.75 million liters. After the implementation of 

the TL label, consumption of CSD was reduced to 25.64 million liters (see Table 2).  

 

More interestingly, after the HSC tax scheme, all the top seven brands significantly 

decreased the sugar content in the drinks. Two brands (Sprite and Tropical) completely 

eliminated the sugar content (see Table 1). On average, the sugar content among the top 

seven brands of soft drinks was reduced from 99.31 (grams/liter) to 40.01 (grams/liter). 

We estimate a further reduction in the domestic consumption of sugar from CSD of about 

1,155 MT that could be attributed to the introduction of the HSC tax scheme (see Table 

A2 in the appendix). Again, this reduction in sugar consumption was driven by 

manufacturers’ reformulation activities, which, in this case, were significantly more 

extensive than those observed after the implementation of the TL system. This reduction 

is also driven by a further decrease in the general consumption of CSD. Before the 

introduction of the HSC tax scheme, the total consumption of CSD was around 25.64 

million liters, while after the implementation of the HSC tax scheme, consumption of CSD 

was reduced to 20.23 million liters (see Table 2).  

 

 

 

 

 

 

 

 

 

 

 

 



11 
 

Table 1: Changes in Sugar Content in Soft Drinks 

Brand 

Sugar content (grams/liter) 
Before TL After TL but before HSC tax scheme After HSC tax scheme 

Before November 29, 2014 Between November 29, 2014 After April 26, 2016 
 

and April 26, 2016 
 

Coca Cola 104.80 106.80 75.00 

Fanta 124.50 138.10 50.00 

Fioravanti 106.00 75.00 50.00 

Sprite 100.00 75.00 0.00 

Pepsi  119.00 107.00 80.10 

Big Cola 94.00 102.30 25.00 

Tropical 100.00 91.00 0.00 

Average 106.90 99.31 40.01 
Notes: TL refers to the traffic-light nutritional labeling system. HSC refers to the tax scheme on 

drinks with a high-sugar content.  
Sources: Agencia Nacional de Regulación, Control y Vigilancia Sanitaria (ARCSA), and the 

authors.  

 

IV.B. Changes in Consumption and Prices of Soft Drinks 
 

In Figure 2, we illustrate the evolution of CSD consumption from 2013 to 2019. We 

highlight the introduction of the TL label and HSC tax policies with vertical dotted lines. 

Total national CSD consumption, as well as consumption in each of the socioeconomic 

status groups, shows a decreasing trend over time. However, t-tests show that mean 

differences across periods are only significant after the introduction of the HSC tax 

scheme (see Table 2). This suggests that the introduction of the TL label was not 

associated with a change on the consumption of CSD at the aggregate level and that the 

HSC tax scheme appears more effective in reducing consumption of CSD.  

 

In relative terms, the reduction of CSD consumption after the introduction of the HSC tax 

scheme was highest among the low and very-low socioeconomic group. Reductions were 

of 13%, 19%, and 23% across the high and middle-high, middle, and low and very-low 
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socioeconomic groups, respectively. Budget constraints and price effects are likely to be 

the plausible mechanisms behind the impact of the HSC tax being the highest in the low 

and very-low socioeconomic group. Given more than half of the CSD consumption is 

driven by the low and very-low socioeconomic status group, this highlights the importance 

of targeting these groups when developing policies to reduce sugar intake associated 

with CSD consumption. 

 
Figure 2: Soft Drink Consumption by Socio-economic Group. 

Note: The first dotted line corresponds to the introduction of the TL label, and the second corresponds to 

the high sugar content tax.    
Source: Authors’ elaboration with data from Kantar World Panel (2020).  
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Table 2: Mean Consumption of Soft Drinks by Socioeconomic Status Group and 

Brand (Million Liters) 

  

Before TL After TL but before HSC tax scheme After HSC tax scheme 

P-Value 1 P-Value 2 
Before November 29, 

2014 
Between November 29, 2014 After April 26, 2016 

  and April 26, 2016    

Panel A: Socioeconomic status group 
High and Middle-

High 1.65 1.61 1.40 0.478 0.000 

Middle 7.75 7.40 6.00 0.107 0.000 

Low and Very-Low 17.35 16.62 12.83 0.101 0.000 

All 26.75 25.64 20.23 0.097 0.000 

Panel B: Brands 
Coca Cola 15.51 13.38 11.70 0.000 0.000 

Fanta 0.86 0.85 0.43 0.804 0.000 

Fioravanti 1.74 1.79 0.94 0.548 0.000 

Sprite 2.21 1.83 0.98 0.000 0.000 

Pepsi  1.09 1.08 0.76 0.923 0.000 

Big Cola 1.81 1.77 1.71 0.520 0.587 

Tropical 0.99 0.98 0.73 0.836 0.001 

Notes: TL refers to the traffic-light nutritional labeling system. HSC refers to the tax scheme on 
drinks with a high sugar content. P-Value 1 refers to the test of equality of outcomes between the 

period “Before TL” and the period “After TL but before HSC tax scheme.” P-Value 2 refers to the test 

of equality of outcomes between the period “After TL but before HSC tax scheme” and the period 

“After HSC tax scheme.” 
 

 Source: Authors’ elaboration with data from Kantar World Panel (2020). 
 

The evolution of prices and the consumption of the top seven CSD brands in Ecuador 

during 2013–2019 are presented in Figure 3. Again, we highlight the introduction of the 

TL label and HSC tax policies with vertical dotted lines. A visual assessment shows no 

significant changes in prices after the introduction of the TL labels; however, there is a 

clear price surge in all brands after the introduction of the HSC tax scheme. This is related 

to the nature of the ad-valorem tax that all CSD are now required to pay. Interestingly, 

none of the CSD brands analyzed in this paper pay the additional charge of US$0.18 per 

each 100 grams of sugar per liter of beverage. This is due to all of them reformulating 

their sugar content and having less than the limit (100 grams/liter) in their content after 
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introducing the HSC tax scheme (see Table 1). Reports have documented that food and 

beverage manufacturers have increasingly replaced sugar with low-calorie substitutes 

and other sweeteners (stevia, aspartame, saccharin) as CSD ingredients (USDA Foreign 

Agricultural Service, 2018).   

 

As expected, the visual assessment also shows no significant changes in consumption 

for most CSD brands after introducing the TL labels; however, Coca-Cola and Sprite did 

experience statistically significant drops associated with this policy (see Table 2). The TL 

labels are associated with a decrease of 14% and 17% in the consumption of Coca-Cola 

and Sprite levels, respectively. Before the introduction of the TL labels, Coca-Cola and 

Sprite were the top two brands in terms of market share of CSD, with 57.98% and 8.27%, 

respectively, followed by Big Cola with a share of 6.78% (see Table A3 in the appendix).  

 

Significant consumption reductions for most brands occurred after the HSC tax scheme 

(see Table 2). Estimated reductions in consumption levels associated with the HSC tax 

varied from 13% for Coca-Cola to 49% for Fanta. Interestingly, Big Cola did not 

experience a significant change in consumption levels after the HSC tax introduction and 

ended up climbing to second place in terms of market share with 8.47%, ahead of Sprite 

with 4.84% of market share (see Table A3 in the appendix).  
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Figure 3: Soft Drinks: Mean Prices and Consumption by Brand.  
Note: The first dotted line corresponds to the introduction of the TL label, and the second corresponds to the high sugar content tax.    
Source: Authors’ elaboration with data from Kantar World Panel (2020). 
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V. Discussion 

 

The need to reduce or eliminate the costs to society imposed by unhealthy dietary 

patterns is driving initiatives around the globe to help food systems deliver healthier diets 

for the general population. To this end, lowering the levels of saturated fats, sugars, and 

salt/sodium in food is a popular target among policymakers. However, achieving this 

target requires the implementation of a coherent portfolios of policies, investments, and 

legislation that prioritize health (World Health Organization, 2022).  

 

A growing number of countries are applying taxation and/or nutrition labeling policies to 

help to drive reformulation efforts that reduce sugar intake from food and beverage 

consumption. Examples include Australia and the United Kingdom, where labeling 

policies did not have significant effects on sugar consumption (Peñaherrera et al., 2018). 

Nonetheless, recent evidence suggests that the introduction of a soft drink industry tax in 

the United Kingdom incentivized food manufacturers to reformulate their products. This, 

in turn, reduced both the total sugar contents in the drinks subject to the tax and the total 

amount of sugar purchased per household across all socioeconomic groups 

(Scarborough et al., 2020).  

 

In this paper, we documented the effects of the above policies mentioned in the context 

of Ecuador. Both policies were implemented in the past decade, with the nutrition labeling 

policy being implemented in 2014 and the tax policy in 2016. In line with the previous 

findings in the literature, we also found that the introduction of the labeling policy initially 

caused mixed results in the sugar content reformulation of soft drinks, and aggregated 

consumption levels of soft drinks did not change significantly.  

 

We also estimated a small reduction in the domestic consumption of sugar from CSD that 

could be associated to the labeling policy. Furthermore, and similar to the experience of 

the United Kingdom, the introduction of the tax policy appears to have motivated food 

manufacturers to reformulate their products and decrease the sugar content in their soft 
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drinks. Subsequently, the aggregated consumption levels of soft drinks decreased 

significantly across all socioeconomic groups. We estimated further and larger reductions 

in the domestic consumption of sugar from CSD that could be attributed to the introduction 

of the HSC tax scheme on soft drinks.  

 

This decrease in the total amount of sugar consumed from CSD is consistent with the 

reported reduction in total sugar consumption in Ecuador by the USDA Foreign 

Agricultural Service (various reports) from 2013 to 2019 (see Table A4 in the appendix). 

According to these reports, total sugar consumption in Ecuador decreased about 0.6% 

during that period. Moreover, as the country’s population has been increasing by 1.7% 

per year, the per capita average annual reduction in sugar consumption is higher (about 

2.3%). It is also interesting to note that the USDA Foreign Agricultural Service’s data also 

show an acceleration in the reduction of sugar consumption starting in 2016 when the 

HSC tax was imposed.   

 

Given that the decrease in the total amount of sugar consumed from CSD is not only 

driven by reformulation activities but also by a decrease in CSD consumption, we 

estimated two counterfactual scenarios:  (i) the first scenario explores what the reduction 

in sugar consumed from CSD would have been if reformulation activities had not 

happened, while considering the observed decrease in CSD consumption, and (ii) the 

second scenario explores what would have been the reduction in sugar consumed from 

CSD if the reformulation activities happened but there was not a decrease in CSD 

consumption.  

 

In the first scenario, we estimated a reduction in the domestic consumption of sugar from 

CSD of about 736 MT, while in the second case, the reduction would have been 1,112 

MT (see Table A5 in the appendix). This simple exercise highlights that reformulation 

activities can be more important and effective in decreasing domestic consumption of 

sugar from CSD than other activities that focused on cutting CSD consumption.  
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Overall, the evidence presented here suggests that taxes on CSD, tied to certain levels 

of sugar content, can nudge food companies to reformulate their products as they look to 

escape the taxes. Changes in CSD formulation can result in a significant reduction in 

sugar consumption by the population. The evidence also suggests that CSD taxes are 

more effective than nutritional labels at reducing sugar consumption.   

 

  



19 
 

Bibliography 

 

Acosta S. Officer at Kantar World Panel. Personal communication. August 4, 2016. 

Freire W. B., Ramirez-Luzuriaga M.J., Belmont P., Mendieta M. J., Silva-Jaramillo M. 

K., Romero N. (2014). Tomo I: Encuesta Nacional de Salud y Nutricion de la 

poblacion ecuatoriana de cero a 59 años. ENSANUT-ECU 2012. Ministerio de Salud 

Publica/Instituto Nacional de Estadisticas y Censo. 

Freire, W. B., Waters, W. F., Rivas-Mariño, G., Nguyen, T., & Rivas, P. (2017). A 

qualitative study of consumer perceptions and use of traffic light food labelling in 

Ecuador. Public health nutrition, 20(5), 805-813. 

Hajri, T., Angamarca-Armijos, V., & Caceres, L. (2021). Prevalence of stunting and 

obesity in Ecuador: a systematic review. Public Health Nutrition, 24(8), 2259-2272. 

Kunz, S., Haasova, S., Rieß, J., & Florack, A. (2020). Beyond healthiness: The impact 

of traffic light labels on taste expectations and purchase intentions. Foods, 9(2), 134. 

Nava, N. J., & Dong, D. (2022). The impact of taxing sugar-sweetened beverages in 

México: A censored QUAI demand system approach. Journal of the Agricultural and 

Applied Economics Association. 

Peñaherrera, V., Carpio, C., Sandoval, L., Sánchez, M., Cabrera, T., Guerrero, P., & 

Borja, I. (2019). Efecto del etiquetado de semáforo en el contenido nutricional y el 

consumo de bebidas gaseosas en Ecuador. Revista Panamericana de Salud 

Pública, 42, e177. 

Sandoval, L. A., Carpio, C. E., & Sanchez-Plata, M. (2019). The effect of ‘Traffic-

Light’nutritional labelling in carbonated soft drink purchases in Ecuador. PloS one, 

14(10), e0222866. 

Sarasty, O., Cabrera, T., & Carpio, C. E. (2020). Effect of the traffic-light system for 

nutrition labeling in processed food products in the Ecuadorian population. AgEcon 

Search. 

Scarborough P, Adhikari V, Harrington RA, Elhussein A, Briggs A, Rayner M, et al. 

(2020). Impact of the announcement and implementation of the UK Soft Drinks 

Industry Levy on sugar content, price, product size and number of available soft 



20 
 

drinks in the UK, 2015-19: A controlled interrupted time series analysis. PLoS Med 

17(2): e1003025. https://doi.org/10.1371/ journal.pmed.1003025 

The Global Nutrition Report. (2021). Ecuador: The burden of malnutrition at a glance. 

Available at: https://globalnutritionreport.org/resources/nutrition-profiles/latin-

america-and-caribbean/south-america/ecuador/      

USDA Foreign Agricultural Service. 2015. Ecuador: Sugar Annual. Available at 

https://www.fas.usda.gov/data/ecuador-sugar-annual   

USDA Foreign Agricultural Service. 2017. Ecuador: Sugar Annual. Available at 

https://www.fas.usda.gov/data/ecuador-sugar-annual-1   

USDA Foreign Agricultural Service. 2018. Ecuador: Sugar Annual. Available at 

https://www.fas.usda.gov/data/ecuador-sugar-annual-2   

USDA Foreign Agricultural Service. 2019. Ecuador: Sugar Annual. Available at 

https://www.fas.usda.gov/data/ecuador-sugar-annual-3 

USDA Foreign Agricultural Service. 2020. Ecuador: Sugar Annual. Available at 

https://www.fas.usda.gov/data/ecuador-sugar-annual-4 

USDA Foreign Agricultural Service. 2021. Ecuador: Sugar Annual. Available at 

https://www.fas.usda.gov/data/ecuador-sugar-annual-5 

USDA Foreign Agricultural Service. 2022. Ecuador: Sugar Annual. Available at 

https://www.fas.usda.gov/data/ecuador-sugar-annual-6  

World Health Organization. (2015). Guideline: Sugars intake for adults and children. 

Geneva. Available at: https://www.who.int/publications/i/item/9789241549028  

World Health Organization. (2016). Report of the commission on ending childhood 

obesity. World Health Organization. https://apps.who.int/iris/handle/10665/204176  

World Health Organization. (2022). Reformulation of food and beverage products for 

healthier diets: policy brief. 

 

 

 

 

 

 



21 
 

 

Appendix 

 

Table A1. Sugar Contents of Soft Drinks in Kantar's Dataset  
 

Brand 

Grams/Liters 

Before TL 
Before 

Nov/29/2014 

After TL but before the 

HSC tax scheme 

Between Nov/29/2014 and 
April/26/2016 

After HSC tax 
scheme 

After April/26/2016 
 

 1. Coca-Cola Regular 104.8 106.8 104.2  

 2. Fanta 124.5 138.1 75.0  

 3. Fioravanti Fresa/Manzana  105.3 75.0 37.5 
 

 4. Sprite Regular 100.6 88.5 0.0  

 5. Inca Cola  77.4 0.0 0.0  

 6. Pepsi Regular 113.5 107.0 108.3  

 7. 7Up NA 108.0 0.0  

 8. Mas Manzana NA NA 66.7  

 9. Kola Gallito 74.3 76.0 0.0  

10. Big Cola 94.0 102.3 83.3  

11. Tropical 100.0 91.4 20.8  

12. Manzana NA 91.7 20.8  

13. Quintuples NA 70.8 70.8  

14. Orangine NA 83.0 83.0  

15. Fox Cola 122.0.0 103.2 NA  

16. Coca-Cola Zero 0.0 0.0 0.0  

17. Coca-Cola Light 2.0 0.0 0.0  

18. Sprite Zero 0.0 0.0 0.0  

19. Barrilitos O-Key 0.0 0.0 0.0  

20. Oro  NA NA NA  

21. Ecuador Fruit  NA NA NA  

22. Coca Cola Life  NA NA NA  

23. Other  NA NA  NA  

Notes: Average of Fioravanti Fresa and Manzana   

NA means “Not available.” TL refers to the traffic-light nutritional labeling system. HSC means high sugar 
content.  
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Table A2. Total Consumption of Sugar from Carbonated Soft Drinks (CSD) (Metric 

Tons, MT) 

Brand 
Sugar content 

(grams/liter) 

Total consumption of CSD (millions of 

liters) 

Total consumption of Sugar from CSD 

(MT) 

Panel A: Before TL (Before November/29/2014) 

Coca Cola 104.80 15.51 1625.13 

Fanta 124.50 0.86 107.48 

Fioravanti 106.00 1.74 184.57 

Sprite 100.00 2.21 221.24 

Pepsi  119.00 1.09 129.63 

Big Cola 94.00 1.81 170.36 

Tropical 100.00 0.99 99.49 

    Total 2537.89 

Panel B: After TL but before HSC tax scheme (Between November/29/2014 and April/26/2016) 

Coca Cola 106.80 13.38 1429.51 

Fanta 138.10 0.85 118.01 

Fioravanti 75.00 1.79 134.36 

Sprite 75.00 1.83 137.01 

Pepsi  107.00 1.08 115.77 

Big Cola 102.30 1.77 180.77 

Tropical 91.00 0.98 89.63 

    Total 2205.07 

Panel C: After HSC tax scheme (After April/26/2016) 

Coca Cola 75.00 11.70 877.78 

Fanta 50.00 0.43 21.59 

Fioravanti 50.00 0.94 46.82 

Sprite 0.00 0.98 0.00 

Pepsi  80.10 0.76 61.03 

Big Cola 25.00 1.71 42.84 

Tropical 0.00 0.73 0.00 

    Total 1050.06 

 
Notes: Reduction in the domestic consumption of sugar from CSD after the introduction of the traffic light 

(TL) but before the high sugar content (HSC) tax scheme = 2,537.89 – 2,205.07 = 332.82 MT. Reduction 

in the domestic consumption of sugar from CSD after HSC tax scheme = 2,205.07 – 1,050.06 = 1,155.01 

MT.  
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Table A3. Share of the Carbonated Soft Drink (CSD) Market by Brand (%) 

Brand 

Share of the CSD market (%) 

Before TL After TL but before HSC tax scheme 
After HSC tax 

scheme 

Before November/29/2014 Between November/29/2014 After April/26/2016 

  and April/26/2016   

Coca Cola 57.98% 52.21% 57.84% 

Fanta 3.23% 3.33% 2.13% 

Fioravanti 6.51% 6.99% 4.63% 

Sprite 8.27% 7.13% 4.84% 

Pepsi  4.07% 4.22% 3.77% 

Big Cola 6.78% 6.89% 8.47% 

Tropical 3.72% 3.84% 3.61% 

Notes: TL refers to the traffic-light nutritional labeling system. HSC refers to the tax scheme on drinks with high 

sugar content. 
 

 

 

 

Table A4. Annual and Per-Capita Consumption of Sugar in Ecuador 2013-2022 

Year 
Total consumption 

(1,000 MT) 
Population 
estimate 

Per capita consumption 
(Kg) 

2013/2014 599 15,707,473 38.13 
2014/2015 599 15,951,832 37.55 

2015/2016 619 16,212,022 38.18 
2016/2107 594 16,491,116 36.02 

2017/2018 593 16,785,356 35.33 
2018/2019 587 17,084,359 34.36 

2019/2020 580 17,373,657 33.38 
2020/2021 560 17,643,060 31.74 
2021/2022 530 17,888,474 29.63 

2022/2023 562 18,001,000 31.22 

Notes: Population estimates are from the World Bank and the United Nations.  

Total sugar consumption is from the USDA Foreign Agricultural Services Sugar Annual Ecuador 
reports 2014-2022. The 2022/2023 total consumption corresponds to a predicted value.  
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Table A5. Counterfactual Scenarios of the Total Consumption of Sugar From 

Carbonated Soft Drinks (CSD)  Metric Tonnes, MT  

Brand 

Sugar content 

(grams/liter) 

Total consumption of 

CSD (millions of 

liters) 

Total consumption 

of Sugar from CSD 

(MT) 

Counterfactual Scenario 1: Reformulation activities did not occur, while a 

decrease in CSD consumption did occur. 

Coca-Cola 104.80 11.70 1226.54 

Fanta 124.50 0.43 53.75 

Fioravanti 106.00 0.94 99.27 

Sprite 100.00 0.98 97.88 

Pepsi  119.00 0.76 90.67 

Big Cola 94.00 1.71 161.08 

Tropical 100.00 0.73 73.02 

    Total 1802.21 

Counterfactual Scenario 2: Reformulation activities did occur, while a decrease 

in CSD consumption did not occur. 

Coca-Cola 75.00 15.51 1163.02 

Fanta 50.00 0.86 43.16 

Fioravanti 50.00 1.74 87.06 

Sprite 0.00 2.21 0.00 

Pepsi  80.10 1.09 87.25 

Big Cola 25.00 1.81 45.31 

Tropical 0.00 0.99 0.00 

    Total 1425.80 

Notes: Reduction in the domestic consumption of sugar from CSD in counterfactual scenario 1 = 2,537.89 

– 1,802.21 = 735.68 MT. Reduction in the domestic consumption of sugar from CSD in counterfactual 

scenario 2 = 2,537.89 – 1,425.80 = 1,112.09 MT 

 


