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results. Although nutrition labels are intended to provide transparent information about product contents,
the findings indicate that Chilean consumers do not always pay attention to them. The analysis
reveals an increase in expenditures across many product categories, with the exception of soft drinks,
suggesting insufficient effectiveness of the labelling system. Further analysis using cluster methods
demonstrates that consumption habits among social groups remain unchanged before and after labels
introduction, and access to a variety of nutritious foods is still limited in certain clusters. OECD statistics
confirm unhealthy food consumption by high obesity rates in Chile, emphasising the need for a more
comprehensive approach that considers not only food labels but also environmental, educational, and
socio-economic factors. Policy recommendations include banning unhealthy food advertising on public
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Abstract  
This paper investigates the role of front-of-package nutrition labels in improving food 

security and combating obesity in Chile, focusing on the impact of the comprehensive food 

labels introduced by Law 20.606. The objective of the study is to assess whether these 

regulations contribute to increased consumer awareness, healthier food choices, and improved 

population health. By employing a mixed-method approach that includes a literature review, 

econometric modelling, consumer surveys, difference-in-differences strategy, and cluster 

analysis techniques, the research obtains significant results. Although nutrition labels are 

intended to provide transparent information about product contents, the findings indicate that 

Chilean consumers do not always pay attention to them. The analysis reveals an increase in 

expenditures across many product categories, with the exception of soft drinks, suggesting 

insufficient effectiveness of the labelling system. Further analysis using cluster methods 

demonstrates that consumption habits among social groups remain unchanged before and after 

labels introduction, and access to a variety of nutritious foods is still limited in certain clusters. 

OECD statistics confirm unhealthy food consumption by high obesity rates in Chile, 

emphasising the need for a more comprehensive approach that considers not only food labels but 

also environmental, educational, and socio-economic factors. Policy recommendations include 

banning unhealthy food advertising on public transport, introducing free drinking water sources, 

and developing mobile food markets in remote areas, all of which require collaboration between 

government agencies and local communities. 

 

 

Keywords: food security, food environment, food labels, obesity, Chile, Law 20.606, 

econometric modelling, cluster analysis, socio-economic factors, unhealthy food advertising, 

consumers behaviour.  
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Introduction  
In the face of escalating rates of obesity and related health concerns, understanding the 

dynamics of dietary habits and consumption patterns has become imperative (Ameye et Swinnen, 

2019). One avenue of exploration lies in the examination of food labelling's role in shaping 

consumer behavior and addressing obesity risk (Aggarwal et al., 2014). Against this backdrop, this 

thesis delves into an in-depth analysis of consumption trends over two distinct periods, 

accompanied by a comprehensive cluster analysis aimed at uncovering nuanced patterns in 

consumption behavior. Focusing on the case of Chile, this study seeks to illuminate the interplay 

between food labeling, dietary preferences, and obesity prevalence, since escalation of obesity 

rates globally underscores the urgency of exploring interventions to promote healthier dietary 

habits (Anastasiou et al., 2019). Within this context, food labeling has emerged as a potential 

mechanism for empowering consumers with essential information regarding the nutritional 

content and health implications of food products (Perumal et al., 2022). However, empirical 

evidence on the effectiveness of food labeling initiatives, particularly in the context of combating 

obesity, remains inconclusive.  

In this research we link obesity to labelling by the following causal chain: 1. labelling -> 

2. quality of food -> 3. quality of the whole diet -> 4. obesity. Let us delve into each step of this 

chain and the intermediary concepts involved. (1) Food labels provide consumers with information 

about the nutritional content of food products. This includes details such as calorie count, fat 

content, sugar content, and other nutrient values by claims mentioned on the food product (e.g. 

“low-fat”, “high in fiber”, etc.) (Martini & Menozzi, 2021). (2) The information provided on labels 

influences consumers' perceptions of the quality of food products. Labels indicating healthier 

options may lead consumers to perceive these products as better choices for their diet. Misleading 

or unclear labeling can lead to misconceptions about the healthiness of certain foods (Grunert, 

2005). (3) The cumulative effect of individual food choices, influenced by labeling, determines 

the overall quality of a person's diet (Gao et al., 2013). If individuals consistently choose products 

based on healthier labels, their diet as a whole may improve in terms of nutritional content. (4) 

Over time, the quality of the diet impacts health outcomes, including the risk of obesity 

(Storcksdieck Genannt Bonsmann & Wills, 2012). Diets high in calories, saturated fats, and sugars, 

which may be chosen due to misleading or inadequate food labeling, can contribute to weight gain 

and obesity (Ochulor et al., 2022). 

Our research on the effectiveness of food labelling laws in Chile is highly relevant due to 

several pressing socio-economic issues. Time-poverty, where individuals lack the time to make 

informed and healthy food choices, particularly affects low-income groups (Gough et al., 2019). 
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Effective labelling can help mitigate this by providing quick and accessible nutritional information 

(Kalenkoski & Hamrick, 2012). Additionally, gender disparities in domestic responsibilities, with 

women often shouldering the burden of meal planning and preparation, influence the practical 

impact of food labelling (Alotaibi et al., 2023). Addressing these disparities ensures that labelling 

policies benefit all consumers equally. With increasing number of various diseases, rising obesity 

rates, shortening life span and persistent food insecurity, understanding how food labelling can 

serve as a public health intervention is critical for developing better policy-making and public 

health strategies (Storcksdieck Genannt Bonsmann & Wills, 2012). 

However, the research also navigates several contradictions that complicate the 

effectiveness of food labelling. While some studies suggest significant improvements in consumer 

choices and health outcomes due to food labelling (Shangguan et al., 2019; Zafar et al., 2022; 

Perumal et al., 2022), others report minimal or no impact (Sobaih et al., 2022; Swetha, 2018). This 

research aims to clarify these conflicting findings within the Chilean context. Additionally, 

increased consumer awareness does not always translate into healthier eating habits, especially 

among low-income groups facing economic constraints (FAO, 2011; Gough et al., 2019). 

Furthermore, resistance from the food industry to stringent labelling regulations can undermine 

their effectiveness (Ministerio de Salud de Chile, 2017; Kanter et al., 2017; Reyes et al., 2017). 

This paper examines consumer perception, nutritional content, health policy, and industry 

practices. All together they form contradictions and intermediary which allow to provide a nuanced 

understanding necessary for crafting comprehensive and effective public health policies. 

To study everything described above a mixed-methods approach was employed, 

incorporating both qualitative and quantitative data. It consists of a comprehensive review of 

existing literature on food labelling, consumer behavior, obesity, and food security helped establish 

a theoretical framework and identify key variables for analysis. Then, econometric modelling with 

“Difference-in-Differences Strategy” method to determine correlations and causations between 

labelling regulations and health outcomes via comparing changes in consumer behavior and health 

outcomes before and after the implementation of the regulations, between food groups exposed to 

the policy and those that were not (Bablani et al., 2020). Additionally, we employed cluster 

analysis with ANOVA means check to provide insights into the differential impacts of food 

labelling laws across various segments of the population (low- and high-income families), their 

dietary composition (MacKinnon & Webb, 2020). All that research became possible due to 

National Institute of Statistics data with Family Budget Survey surveys conducted before and after 

the implementation of Law 20.606 (Instituto Nacional de Estadísticas, 2024). Originally presented 

in Spanish the data was translated into English, as well as part of the literature studies for this 

research (Ministerio de Salud, 2012; Diadio oficial de la Republica de Chile, 2015; Junta Nacional 



 7 

de Auxilio Escolar y Becas, 2016; Departamento de Nutrición y Alimentos, 2016; Ministerio de 

Salud, 2016). This translation retains the cultural and contextual specificity essential for 

understanding the Chilean food environment and its regulatory framework, ensuring that the 

insights are relevant and applicable to similar contexts worldwide. While the findings are expected 

to provide valuable insights into consumption trends and patterns, certain limitations, such as data 

interpretation and the issue of generalization, may impact the robustness of the analysis (Abadie 

et Cattaneo, 2018; Singh et Xie, 2010). Nevertheless, this research holds significant implications 

for public health policy, food industry stakeholders, and consumers alike. It equips researcher and 

readers with Chilean food environment insights and contains policy recommendations for the 

studied field. These findings are expected to inform evidence-based interventions aimed at 

promoting healthier dietary choices and combating obesity prevalence in Chile and beyond. 

 The paper is structured as follows: Chapter 1 provides a comprehensive review of the 

literature on food labeling, obesity, and consumption behavior. Chapter 2 gives description of the 

data utilized for the research. Chapter 3 outlines the methodology employed in conducting 

comparative analyses and cluster analysis. Chapters 4 presents the empirical findings followed by 

a discussion of the results and their implications as well as policy recommendations. Chapter 5 

offers conclusions and avenues for future research. 

 

Research objective, research question and hypotheses  

The objective of this research is to evaluate the effectiveness of Chile's food labelling laws, 

particularly Law 20.606, in increasing consumer awareness, influencing food consumption 

patterns, and reducing obesity rates, thereby improving food security. The study aims to assess 

whether these regulations lead to more informed food choices and healthier eating habits, and to 

develop policy recommendations that integrate food labelling with broader public health strategies 

to address obesity and food security challenges in Chile. 

Research question of this study is “What is the role of labeling in addressing obesity?”. To 

answer this question, we conduct a comparative analysis of consumption patterns over two distinct 

periods (2016-2017 and 2021-2022) within Chile. These two periods are chosen because June 27th, 

2016, Chile's implemented a comprehensive food labelling “Law 20.606”, aimed at curbing the 

rising rates of obesity and diet-related diseases, serves as a focal point for this study. The law 

mandates front-of-package warning labels, marketing restrictions, and school-based nutritional 

standards, with the objective of providing clear, accessible information about the nutritional 

content of food products (Scarpelli et al., 2020). These measures applied to empower consumers 

to make informed food choices that align with health recommendations.  
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This research is guided by the following hypotheses: 

1) Improved food labelling practices contribute to increased consumer awareness of 

nutritional content, leading to decrease in the consumption of high-calorie, low-nutrient 

foods. 

2) Via more informed food choice and healthier food consumption, there is a reduction in 

obesity prevalence in Chile.   
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Literature Review  

1. Food security in Latin America 

To begin this discussion, food security needs explanation. World Food Summit (1996) defined 

food security as follows: “Food security exists when all people, at all times, have physical and 

economic access to sufficient, safe and nutritious food to meet their dietary needs and food 

preferences for an active and healthy life”. It could be summarised in four key dimensions: 

“availability, access, utilization, and stability” (Matthew, 2017). The first one refers to the physical 

presence of food within a given region or country. It considers factors such as agricultural 

productivity, food production, distribution networks, and trade. Availability encompasses the 

guarantee of a consistent and dependable food supply to fulfil the dietary requirements of the 

population (Giskes et al., 2007). Access to food includes two explanations.  Firstly, economic 

access, which pertains to individuals' capacity to purchase food. This individuals’ ability is 

influenced by factors such as income, employment prospects, food costs, and access to financial 

means (Bouis et al., 2011). Secondly, physical access which is an ability to physically reach food 

sources, such as grocery stores, markets, or agricultural areas. It includes factors such as proximity 

to food retailers, transportation options, and the availability of safe and convenient pathways to 

access food. Barriers to access can include transportation limitations, geographic isolation, and 

inadequate infrastructure (Winkler et al., 2006). Utilization pertains to how effectively individuals 

and households can make use of the food they have access to in order to meet their nutritional 

requirements. This includes aspects like varying their diet, cooking and preparing food properly, 

ensuring food safety, and maintaining sanitation practices. Promoting proper food utilization 

requires education and awareness about nutrition, cooking skills, hygiene practices, and the 

importance of balanced diets (Brazil Ministry of Health, 2014). Stability refers to the ability of 

food systems to withstand and recover from shocks or stressors without compromising food 

availability, access, or utilization. These shocks can include natural disasters, economic crises, 

conflicts, and climate change-related events (Timmer, 2010).  

 In this research we would like to go deeper in food security issue in Latin American 

countries. Rooted in poverty, food insecurity reflects the inability of individuals or households to 

consistently meet their dietary needs and maintain a healthy lifestyle. This relationship is 

underscored by the works of scholars like Drèze and Sen, who argue that poverty and food 

insecurity are intricately linked phenomena (Drèze & Sen, 1991). In this context, measuring food 

insecurity goes beyond assessing income levels; it encompasses factors such as access to markets, 

availability of nutritious food, and socio-economic disparities. While poverty acts as a 
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foundational driver, food insecurity manifests in diverse ways across Latin America due to varying 

levels of inequality, political stability, and agricultural productivity (Drèze & Sen, 1991). Countries 

with high inequality often experience higher rates of food insecurity, exacerbated by limited access 

to resources and opportunities among marginalized communities. We will provide more detailed 

description of the Latin American countries in more details in next paragraph. To make our 

argument about food insecurity stronger, we also mention sustainable development goals (SDG), 

which emphasize the interconnectedness of poverty alleviation, food insecurity, and environmental 

sustainability, highlighting the need for integrated solutions that address root causes while building 

resilience against future shocks (World Food Programme, 2024). Especially SDG 2 “Zero Hunger” 

which aims to end hunger, achieve food security, improve nutrition, and promote sustainable 

agriculture by 2030 (United Nations, 2024). 

Figure 1 examines prevalence of moderate or severe food insecurity in Argentina, Brazil, 

Chile, Ecuador, Paraguay, Suriname, and Uruguay by three-year averages, while making it 

possible to analyse the evolution of this indicator over time by comparing the prevalence in 

different countries in the most recent triennium of the analysis (2020–2022) against a previous 

triennium (2014–2016). It is clearly seen that approximately one third of the population in South 

American countries such as Argentina, Brazil, Ecuador, and Suriname experience moderate or 

severe food insecurity. Paraguay and Argentina exhibited the most significant increases, with the 

prevalence rising by over 17 percentage points in each nation. Conversely, Uruguay and Chile 

have the lowest prevalence, with 15.2 and 18.1 percent, respectively.  

 

 

 
Figure 1. Prevalence of moderate or severe food insecurity in Latin America by country (FAOSTAT, 

2023)  
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General trend of increasing moderate or severe food insecurity from 2014 to 2022 in South 

America is attributed to various factors such as economic instability, social inequality, 

environmental challenges, and political instability (Sousa et al., 2019; Hernández-Vásquez et al., 

2022). Economic downturns, currency devaluation, and inflation have contributed to reduced 

purchasing power and increased food prices for many households, making it difficult to afford an 

adequate and nutritious diet. Social inequality, including unequal access to education, healthcare, 

and employment opportunities, has exacerbated disparities in food access and nutrition outcomes. 

Environmental challenges such as deforestation, soil degradation, and climate change have also 

impacted agricultural productivity and food systems resilience, particularly in rural areas (FAO, 

IFAD, PAHO, UNICEF & WFP, 2023). Going deeply in economic, social, environmental, etc. 

reasons mentioned before Latino American countries have their own trends, which are described 

below with graphics demonstrating these tendencies.  

Argentina (graph 1) has experienced a significant increase in food insecurity from 2015 to 

2021, driven by economic crises, high inflation rates, and currency devaluation. These factors have 

contributed to widespread poverty and food insecurity, particularly among vulnerable populations 

(Le Coq et al., 2022). In 2015, approximately 20% of the population faced moderate or severe 

food insecurity. This percentage increased sharply, reaching around 30% by 2017, indicating a 

rapid deterioration in food security over a short period. After 2017, the prevalence of food 

insecurity stabilized but remained high, peaking slightly above 35%. This sustained high level of 

food insecurity underscores ongoing challenges in ensuring adequate food access for the Argentine 

population. 

 

 
Graph 1. Prevalence of moderate or severe food insecurity in Argentina, between 2015 and 2021 

(FAO, World Bank Group, 2024)   
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Brazil (graph 2) has experienced a troubling increase in food insecurity from 2015 to 2021, 

driven by economic challenges, social inequality, and environmental degradation. The economic 

recession, rising unemployment, and income inequality have severely affected access to food, 

particularly in urban areas. Additionally, deforestation in the Amazon rainforest and land 

degradation have impacted agricultural production, further exacerbating food security issues in 

certain regions (Palmeira et al., 2020). In 2015, the prevalence of moderate or severe food 

insecurity in Brazil was around 18%. This figure rose to about 22% in 2016, followed by a period 

of slight decrease and stabilization. However, starting in 2019, Brazil witnessed a significant surge 

in food insecurity, reaching approximately 34% by 2021. This sharp increase in the latter years 

highlights a growing crisis in food security, necessitating urgent attention and intervention to 

reverse the trend. 

 
Graph 2. Prevalence of moderate or severe food insecurity in Brazil between 2015 and 2021 (FAO, 

World Bank Group, 2024)    

 

Chile (graph 3) has maintained relatively low levels of food insecurity compared to other 

South American countries, yet it has experienced a steady and continuous increase in food 

insecurity from 2015 to 2021. Strong economic growth, social policies targeting poverty reduction, 

and investments in education and healthcare have significantly improved food access and nutrition 

outcomes for many Chileans (Pinhiero et al., 2022). In 2015, around 11% of the population 

experienced moderate or severe food insecurity. This prevalence increased steadily over the years, 

reaching about 13% in 2016 and approximately 16% by 2018. The upward trend persisted, and by 

2021, the prevalence had slightly surpassed 18%. Unlike other countries in the region, Chile's rise 

in food insecurity has been constant and almost without fluctuations. 
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Graph 3. Prevalence of moderate or severe food insecurity in Chile, between 2015 and 2021 (FAO, 

World Bank Group, 2024)    

 

Economic instability, social inequality, political unrest, environmental degradation, and 

dependence on oil exports have contributed to poverty and food insecurity in certain regions of 

Ecuador (graph 4). The prevalence of moderate or severe food insecurity in Ecuador from 2015 to 

2021 can be noticed, showing a clear and steady upward trend. In 2015, the prevalence was 

approximately 20%, and each subsequent year shows an increase, culminating in a prevalence of 

about 37% in 2021. This significant rise indicates that food insecurity has become an increasingly 

severe issue in Ecuador over these seven years (Paraje, 2016; ECLAC, 2022). 

 

 
Graph 4. Prevalence of moderate or severe food insecurity in Ecuador, between 2015 and 2021 

(FAO, World Bank Group, 2024)    
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Uruguay has maintained relatively low levels of food insecurity compared to other South 

American countries, with around 15.3% moderate or severe food insecurity noted by the end of 

2021 (graph 5). Strong social welfare programs, investments in education and healthcare, and a 

diversified economy have helped mitigate poverty and improve food access and nutrition 

outcomes for many Uruguayans (Le Coq et al., 2022). In more details, tt can be noticed that unlike 

Ecuador, Uruguay experienced a relatively stable level of food insecurity from 2015 to 2018, 

maintaining around 13%. However, starting in 2018, there is a noticeable upward trend, with a 

sharp increase beginning around 2019. By 2021, the prevalence of food insecurity had risen to 

approximately 15.5%. This pattern indicates that while food insecurity in Uruguay remained stable 

initially, it has significantly worsened in the latter part of the observed period. 

 
Graph 5. Prevalence of moderate or severe food insecurity in Uruguay, between 2015 and 2021 

(FAO, World Bank Group, 2024)   

 

 To conclude, among Latin American countries, Chile is an ideal focus for studying obesity 

and the impact of food labelling due to several compelling reasons. Firstly, as it could be seen from 

the graphs, Chile has experienced a significant rise in food insecurity, increasing from 

approximately 11% in 2015 to over 18% in 2021. What is more important this increase is 

consistent, what indicates shifts in dietary patterns and food accessibility, closely linked to obesity, 

making Chile a unique case to explore these dynamics (Pinheiro et al., 2022). Secondly, Chile has 

implemented some of the world's most stringent food labelling laws, including front-of-package 

warnings on foods high in sugar, sodium, saturated fats, and calories (Néron & Mateluna, 2022). 

We will talk about it in more details later. These pioneering measures provide an excellent 

opportunity to study their effectiveness in influencing consumer behaviour and reducing obesity 

rates. Lastly, Chile's diverse socio-economic landscape allows for a comprehensive examination 

of how labelling impacts different population segments (Miquel, 2021). We will check it with 
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clusters analysis. The country's robust data collection and transparency in public health 

information further enhance the depth of research.  

 

2. Food environment and its impact on consumers behaviour in Chile  

The food environment encompasses various factors that influence food and beverage choices, 

as well as nutritional status. These include food composition, labelling, promotion, pricing, 

provision in schools and other institutions, and trade policies. It is characterized by collective 

physical, economic, political, and sociocultural factors, opportunities, and conditions (Swinburn 

et al., 2014). Herforth and Ahmed, 2015 characterizes food environment as affordability, 

availability, desirability, and convenience of various food products. In this paper we focus on the 

food environment in markets.  

In markets where there is a variety of food products, both fresh and processed, people are more 

inclined to choose healthy options like fruits, vegetables, whole grains, and lean proteins if they 

are easily accessible and affordable (Thompson et al., 2023). On the other hand, in settings where 

unhealthy food choices are prevalent and healthy alternatives are scarce or costly, people are more 

likely to depend on processed and less nutritious foods. This reliance can lead to an unbalanced 

diet and a higher likelihood of developing diet-related illnesses such as obesity, diabetes, and heart 

disease (Herforth & Ahmed, 2014).  

Let us shed the light on prices for dining out experiences in Chile. Meal at inexpensive 

restaurant would cost around 8,000.00 CL$ (approximately 8€). This represents an affordable 

dining option, likely offering simple, locally inspired dishes at a budget-friendly price point, 

catering to individuals seeking economical meals without compromising quality (Global Data 

Report, 2023). The problem is that at the same time McMeal at McDonald's (or equivalent combo 

meal) costs around 7,250.00 CL$ (approximately 7,2€). The price of a McDonald's combo meal is 

relatively competitive compared to dining at an inexpensive restaurant, making it an attractive 

option for those seeking convenience and familiar fast-food fare at an affordable price (Mcdonald's 

Menu, 2024).  

Characteristic of the Chilean food environment is not limited to the cheapness and availability 

of ready-made junk food in fast food restaurants. Processed and packaged foods can be easily and 

in large quantities found in various types of stores across Chile, including supermarkets, 

convenience stores, specialty food shops, and even some traditional markets. Large chain 

supermarkets like Jumbo, Lider, and Tottus offer extensive selections of processed and packaged 

foods (Herrera, 2023).  
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Taking about healthy food, the problem is not lack of it in shops. For example, food shops, 

such as gourmet markets or health food stores (La Reina Gourmet Market, Boulevard Lavaud, 

Verde y Natural, Terra Mater), offer a selection of premium and niche packaged foods catering to 

specific dietary preferences or gourmet tastes. The problem with healthy food is its expensiveness. 

For instance, artisanal chocolates or imported organic snacks may have price tags ranging from 

3,000 (~3€) to 5,000 CLP (~5€) per item. As of 2024, Chile's GDP is approximately 333.76 billion 

U.S. dollars (Statista, 2024). The minimum living wage in Chile during the same period is around 

521 U.S. dollars per month (Statista, 2024). Considering these numbers, the prices of premium 

healthy products in specialty stores may exceed what many consumers can afford within their daily 

budgets. This could pose a barrier to accessing such products for the most vulnerable segments of 

the population, given their limited incomes relative to the cost of living. 

Moreover, there are products is markets which reflect traditional diet in Chile (Gormaz et al., 

2022). It includes a variety of staple foods, among them are grains, legumes, indigenous foods. 

Grains have wide selection such as arroz [rice] and quinoa. Rice is commonly available and is 

often used as a side dish or as an ingredient in various traditional recipes like arroz con apio [rice 

with potato]. Quinoa, known for its nutritional value, is also readily available and can be found in 

both traditional and organic sections of the market. Chilean markets also offer a diverse range of 

legumes, including porotos [beans] and lentejas [lentils]. These legumes are commonly sold in 

dried or canned forms and are popular ingredients for making hearty soups, stews, and salads. Papa 

[potatoes] and choclo [corn], as indigenous foods, are staples in Chilean markets, reflecting their 

importance in traditional Chilean cuisine. Potatoes are available in various varieties and sizes, 

from standard white potatoes to native purple potatoes. Corn, often sold fresh or frozen, is used in 

dishes like pastel de choclo [corn pie] or as a side dish (Kanter et al., 2019). You can find these 

indigenous foods in the produce section of the market. The problem is the time needed to cook 

healthy dishes from these products. As practice shows families do not have time to do. People are 

“time-poor”. We will talk in more details about this notion in “Obesity in Chile” part of this paper.   

 

3. Law 20.606 in Chile  

Law objectives  

As part of Chile's comprehensive approach to combating obesity and overweight issues in the 

country, the food labelling system was introduced under the landmark legislation known as Chile's 

food labelling and advertising law, formally titled “Ley 20.606, sobre la composición de los 

alimentos y su publicidad” [Law 20.606, on the nutritional composition of foods and their 

advertising] (Ministerio de Salud, 2016). It a part of Chile’s multipronged obesity prevention 
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program, which includes front-of-package warning labels with nutrient profiling model (we will 

talk about it in more details in the next section), marketing restrictions, school-based restrictions, 

and future taxation. The law came into effect on June 6, 2012, and its regulations were fully 

implemented on June 27, 2016 (Ministerio de Salud, 2012). This law had two primary objectives: 

to inform consumers about critical levels of certain nutrients in foods and beverages and to restrict 

minors’ contact with labelled products at school and in advertising and marketing. A third goal is 

to promote industry reformulation and the development of healthier products (Ramírez et al., 

2016). Changing relative prices of labelled foods and beverages was not a direct target and would 

have involved taxing labelled products and/or subsidizing healthier ones. All in all, it is a 

comprehensive approach aimed at addressing the rising rates of obesity and diet-related diseases 

within the country.  

 

Decree 13-15 

Here we will focus more on Decree 13-15 of this law. Decree 13 aims to provide consumers 

with information to promote informed food purchasing decisions, encouraging the selection of 

healthier food options (Ministerio de Salud, 2015). This information is designed to equip 

consumers with enhanced tools for better family meal planning and the care of children. 

Simultaneously, it seeks to create a safe and healthy school environment by prohibiting the sale of 

"High in" foods within educational establishments (preschool, primary, and secondary). The law 

encompasses the following measures: 

1. Imposing limits on calories, saturated fats, sugars, and sodium in foods;  

2. Prohibiting advertising targeted at children under 14 years old;  

3. Banning the sale of foods in schools;  

4. Implementing front-of-package warning labeling on foods;  

5. Protecting children (Ministerio de Salud, 2015). 

 

School measures  

Important area of this law is to create a healthier environment for students and reducing 

their exposure to potentially unhealthy food options (Junta Nacional de Auxilio Escolar y Becas, 

2016). Schools are prohibited from selling or offering for sale foods that do not meet certain 

nutritional standards. These standards typically restrict the availability of foods that are high in 

calories, saturated fats, sugars, and sodium, as well as foods that lack essential nutrients. By 

implementing these restrictions, the law aims to create a healthier environment within schools. By 

reducing the availability of foods that are considered unhealthy or nutritionally poor, students are 
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less likely to be exposed to these options during school hours. Instead, schools are encouraged to 

provide healthier alternatives, such as fruits, vegetables, whole grains, and lean proteins (Junta 

Nacional de Auxilio Escolar y Becas, 2016). This initiative not only promotes better nutrition 

among students but also helps to instill healthy eating habits from a young age. Moreover, by 

limiting access to unhealthy food options within the school environment, students are more likely 

to make healthier choices both at school and outside of school hours.  

 

Advertisement   

Particular attention is paid to advertising. According to Law 20.606 rules, advertisements 

for foods which composition is over the allowed limit (in calories, saturated fats, sugars, and 

sodium), are restricted on television and in cinemas. Specifically, these ads are only permitted to 

audience between 22:00 and 06:00, with the condition that they are not directed at children under 

14 years old (Ministerio de Salud, 2015). Exceptions to these restrictions are granted for certain 

events, including sports, cultural, artistic, or charitable gatherings. However, strict criteria must be 

met to qualify for exemption (Ministerio de Salud, 2017). Firstly, the event must not be solely 

organized or funded by the company advertising the product or its affiliates. Additionally, the 

advertisement cannot target minors nor depict or encourage the consumption of the product. 

Instead, it is limited to displaying the brand or name of the product (Corvalán et al., 2018). These 

regulations aim to strike a balance between commercial interests and public health concerns, 

ensuring that consumers, particularly vulnerable groups like children, are not unduly influenced 

by advertising for foods that may contribute to poor dietary habits and related health issues 

(Buijzen et al., 2008). By imposing restrictions on the timing and content of advertisements, the 

law seeks to promote healthier dietary choices and protect the well-being of the population. 

 

Packaging  

 Another advertisement area touched packages, specifically removal of imagery featuring 

cartoon characters and animals (Stoltze et al., 2018). These included iconic figures from animated 

television shows, movies, and popular culture, as well as recognizable animal illustrations that 

were frequently used to market products to younger audiences. Packaging for snacks, candies, 

breakfast cereals, and other processed foods often features figures such as superheroes, princesses, 

animated animals, and other imaginative beings. These products tend to be rich in calories, sugars, 

and unhealthy fats (Stoltze et al., 2018). The judgment encompassed brand mascots like Tony the 

Tiger or Ronald McDonald, as they could be utilized as marketing tactics directed at kids. 

Additionally, food products subject to regulations are not allowed to use alternative methods 
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targeting children, such as offering free gifts or toys or encouraging them to participate in contests 

(Bollard et al., 2016). This particularly affected children's fast-food items like Happy Meals, which 

often include free gifts or toys, as well as regulated food items that are themselves presented as 

gifts, such as Kinder Surprise eggs (Corvalán et al., 2018). Figure 2 presents Tony the Tiger cereal 

package before and after law introduction. Both cereal boxes use bright and appealing colors to 

attract children's attention and make the product more visually appealing. However, the absence 

of the tiger on the second box could emphasize a more moderate and tranquil character of the 

product, without the emphasis on strength and energy. This measure was implemented to disrupt 

the powerful influence of marketing on children's food preferences and consumption habits, with 

intention to mitigate the appeal of unhealthy food products that were often associated with these 

characters and images. By eliminating friendly, cheerful, kind and sometimes well-known, the goal 

was to reduce children's overall consumption of foods that contribute to obesity and other diet-

related health issues (Arrúa et al., 2017). 

 

 
Figure 2. Cereal package before and after law 20.606 introduction (Aguilar et al., 2016)  

 

Law implementation 

 The implementation of the law and measures described above involves two main 

components: Oversight and Surveillance, and Promotion and Participation. Measures of the former 

mentioned include various strategies such as Directrices V y F, integrated workshops, coordination 

with SEREMIs (Regional Ministerial Secretariats), distribution of oversight and surveillance kits, 

establishment of agreements, intersectoral meetings, and engagement with the food industry 

(Ministerio de Salud de Chile, 2017). The latter mentioned, promotion and participation initiatives 
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encompass a range of activities aimed at engaging the community and promoting healthier 

lifestyles. These include citizen dialogues, health forums, training sessions for managers, 

educational materials, national and local campaigns, guidelines for school canteens, intersectoral 

collaboration, and capacity-building efforts (Ministerio de Salud de Chile, 2017). By combining 

oversight and surveillance measures with promotion and participation initiatives, the 

implementation of the law aims to ensure compliance with regulations while actively involving 

stakeholders in efforts to promote healthier food environments and behaviors. This comprehensive 

approach seeks to address the complex challenges associated with improving public health and 

nutrition. 

 All these regulations and measures within Law 20.606 allowed Chile to lead the way as a 

global pioneer with its new regulations, positioning itself at the forefront of efforts to improve 

public health through nutrition (Kanter et al., 2017). These regulations are grounded in scientific 

evidence and recommendations from relevant international bodies, such as the World Health 

Organization. By implementing measures such as prominent warning labels on the front of food 

packages to offer transparent information to consumers and enacting regulations to protect children 

and adolescents from targeted advertising and the sale of unhealthy food in educational settings, 

Chile showcases its dedication to encouraging healthier eating habits and shielding at-risk groups. 

Through these forward-thinking policies, Chile establishes a model for other nations to address 

the increasing issues of obesity and inadequate nutrition on a worldwide level (Reyes et al., 2017). 

 

4. Understanding food labelling   

General description of front-of-package labelling  

This study takes internationally accepted definition of a food label, which is “any tag, brand, 

mark, pictorial or other descriptive matter, written, printed, stencilled, marked, embossed or 

impressed on, or attached to, a container of food or food product” (FAO, 2024). Labels serve as a 

means of communication between food producers and consumers, helping individuals make 

informed decisions about their food choices. The guidelines of the Codex Alimentarius 

recommend the following varieties of nutrition labelling: Nutrient Declaration, Nutrient Reference 

Values, Quantitative declaration on ingredients (QUID), Nutrition Claims and Health Claims 

(Codex Alimentarius, 2024).  

Since that study is about labels in Chile, we will work with front-of-package labelling (FOPL), 

which is used for products there. FOPL is related to both "Nutrition Claims" and "Nutrient 

Declaration" as it provides summarized information about the nutritional content of the food 

product directly on the front of the packaging (Food Standards Agency, 2020). This practice 
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simplifies complex nutritional data into easily understandable visual cues or symbols, facilitating 

quick interpretation by consumers. Customers are presented with essential data at a glance, 

empowering them to make informed choices aligned with their dietary preferences and health 

goals (Oswald et al., 2022). 

FOPL systems often employ various visual elements, including color-coded schemes and 

symbols or icons highlighting specific features such as "low-fat," "high-fiber," or "heart-healthy," 

to convey nutritional attributes effectively (Lupton et al., 2010). Examples of FOPL systems, such 

as the traffic light system, health star rating, and nutri-score, showcase the diverse approaches 

employed worldwide. The traffic light system is widely used in the United Kingdom and some 

European countries (Statutory Instruments, 2014; Kelly et Jewell, 2019). It utilizes color-coded 

labels and reminds a traffic light. Colors — green, orange to red — indicate the levels of key 

nutrients (such as fat, saturated fat, sugar, and salt) present in a food product. Green indicates low 

levels (same with green light at the rode, it is safe to consume product), orange signifies moderate 

levels (possible to eat, but not desired), and red signifies high levels (better not to consume large 

amounts of the product) (Song et al., 2021). The health star rating system is primarily used in 

Australia and New Zealand. It assigns a star rating to packaged food products, ranging from 0.5 

stars to 5 stars, based on their overall nutritional profile. Healthier products receive more stars, 

while less healthy options receive fewer stars. The system takes into account positive nutrients 

(such as fiber, protein, carbohydrates, vitamins, minerals, etc.) and negative nutrients (such as 

saturated fat, added sugar, sodium, refined carbohydrates, artificial additives, etc.) to calculate the 

star rating (Bablani et al., 2020; Signal et al., 2012). French origine, there is also nutri-score 

system, which is used in several other European countries, including Belgium, Germany, 

Luxembourg, the Netherlands, and Spain as well. It assigns a letter grade (ranging from A to E) 

and a corresponding color (from dark green to dark orange) to food products based on their overall 

nutritional quality. Healthier products receive higher letter grades and lighter colors, while less 

healthy options receive lower grades and darker colors (Julia et al., 2018). Each system is tailored 

to the needs and preferences of its respective region, reflecting a global commitment to 

empowering consumers and promoting healthier lifestyles.  

 

FOPL in Latin America 

FOPL is also gaining popularity in Latin America. It has been implemented to combat rising 

obesity rates and promote healthier eating habits by providing consumers with clear information 

about the nutritional content of food products. Different countries have adopted various FOPL 

systems, often including warning labels for high levels of sugar, fat, sodium, and calories. Let us 
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illuminate the landscape of FOPL practices in select Latin American nations, with the exception 

of Chile, as we intend to delve deeper into the specifics of the Chilean case subsequently. 

In 2021, Argentina implemented the Law on Front-of-Package Labeling (Law 27.642), which 

mandates the use of black octagonal warning labels to indicate high levels of sugars, total fat, 

saturated fat, calories, and sodium. These labels are based on the Pan American Health 

Organization (PAHO) Nutrient Profile Model. The purpose of this regulation is to provide 

consumers with clear and concise information about the nutritional content of food products, 

encouraging healthier dietary choices. In addition to labeling requirements, the law restricts 

marketing to children and regulates the sale of unhealthy foods in schools to foster a healthier 

environment for young people (Castronuovo et al., 2022). 

Brazil adopted new front-of-pack labeling regulations in October 2020, approved by the 

Brazilian Health Regulatory Agency (ANVISA). The labeling system uses a simplified black 

magnifying glass symbol to indicate high levels of added sugar, saturated fat, and sodium. These 

thresholds are based on daily recommended values, aiming to help consumers quickly identify 

products with high levels of unhealthy nutrients. The regulations also include restrictions on 

advertising to children and require modifications to the nutritional facts panel, further supporting 

consumers in making healthier choices (Mais et al., 2022). 

Uruguay was one of the early adopters of front-of-pack labeling, implementing its regulations 

in 2018 through Decree 272/018. The system uses black octagonal warning labels to signal 

excessive amounts of sugar, total fat, saturated fat, and sodium, based on the PAHO Nutrient 

Profile Model. This initiative is designed to discourage the consumption of foods high in unhealthy 

nutrients and to promote better dietary habits. Additionally, Uruguay's regulations include specific 

rules about marketing these products to children and their availability in schools, aiming to protect 

young consumers from unhealthy dietary influences (Ares et al., 2021). 

Ecuador introduced front-of-pack labeling in 2014 via Ministerial Agreement 4522. The 

country employs a traffic light system that uses red, yellow, and green colors to indicate high, 

medium, and low levels of sugar, fat, and salt. The criteria for these labels are based on the nutrient 

content per 100 grams or 100 milliliters of the product. This labeling system is intended to help 

consumers easily identify and compare the nutritional quality of food products at a glance, 

promoting healthier food choices across the population (Sarasty et al., 2023). 

In 2020, following Official Mexican Standard NOM-05, Mexico adopted new front-of-pack 

labeling regulations. They are black octagonal warning labels for excessive calories, sugars, 

saturated fat, trans fat, and sodium. The goal of these labels is to provide clear warnings about 

unhealthy food components, thereby reducing the prevalence of diet-related diseases. The 

regulations also impose restrictions on marketing to children and limit the placement of these 
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products in schools, supporting a healthier environment for young consumers (Contreras-Manzano 

et al., 2022). This Mexican system created by government alignes with national public health 

strategies and follows recommendations from PAHO. 

Peru enacted front-of-pack labeling regulations in 2018 through Law No. 30021 and Supreme 

Decree No. 012-2018-SA. The labeling system uses black octagonal warning labels to indicate 

high levels of sugar, saturated fat, and sodium, based on PAHO Nutrient Profile Model thresholds. 

These labels are intended to inform consumers about unhealthy food components, encouraging 

healthier eating patterns. Peru's regulations also include restrictions on advertising these products 

to children and their availability in schools, aiming to foster a healthier environment and better 

dietary practices among young people (Saavedra-Garcia et al., 2022). 

Figure 3 serves as a comprehensive overview of various FOPL systems implemented across 

the globe, facilitating enhanced comprehension, comparison, and identification of both distinctions 

and commonalities, allowing to evaluate food labelling around the globe. 

 

 
Figure 3. FOPL around the world (Shah, 2023)  

 

Octagonal labels system in Chile  

Chile is one of the pioneers in the field of FOPL in Latin America. This system was 

implemented as part of Chile's Law of Food Labelling and Advertising or Law 20.606, which came 

into effect June on 27th, 2016, and is known as the "warning labels" or "octagon labels" system. 

They are required to be prominently featured on the front packaging of the product. Labels features 
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a distinctive octagonal shape with bold black text on a white background, resembling a black stop 

sign. The label prominently displays a warning message in Spanish starting with “Alto en…” 

[High in…], followed by the name of the nutrient surpassing the limit. Four existing labels are, 

"Alto en calorías" [High in calories], "Alto en Azúcares” [High in sugar], "Alto en sodio" [High 

in sodium] or "Alto grasas saturadas" [High in saturated fat] (Taillie et al., 2020). Figure 4 

demonstrates these labels.  

 

Figure 4. Octagonal labels in Chile (Taillie et al., 2020) 

 

The regulation also specifies the size and placement of the warning labels to ensure visibility 

to the public, with variations in size depending on the level of the exceeded nutrient. For example, 

as outlined by the law, a product with a front package exceeding 300 square centimeters and 

surpassing a critical nutrient limit must incorporate a warning label measuring 3.5 by 3.5 

centimeters (Araya et al., 2021). Thus, the sizes of the warning labels can vary from a few 

centimetres to several dozen, depending on legal requirements and packaging/product 

characteristics. The main objective of this system and the range of sizes is to offer unmistakable 

and direct alerts to consumers regarding the existence of specific nutrients surpassing 

recommended levels (Reyes et al., 2019). 

At the time of the system's introduction, limits for energy, sodium, total sugar, and saturated 

fat content in solid and liquid food products were established. In 2016, the thresholds were set at 

the following levels. Restrictions for solid food included no more than 350 kcal per 100 grams of 

product for calorie content, 800 mg per 100 grams for sodium, 22.5 grams per 100 grams for sugar, 

and 6 grams per 100 grams for saturated fats. Restrictions for liquid food were 100 kcal per 100 

milliliters for calorie content, 100 mg per 100 milliliters for sodium, 6 grams per 100 milliliters 

for sugar, and 3 grams per 100 milliliters for saturated fats. All products exceeding these limits 

became subject to labeling requirements. These values gradually increased over three periods from 

the program's inception. Quantities by years (from 2016 to 2019) are presented in Figures 5 and 6. 
 



 25 

 
Figure 5. Limits on energy, sodium, total sugars, and saturated fat content in solid foods (Diadio 

oficial de la Republica de Chile, 2015) 

 
 

 
Figure 6. Limits on energy, sodium, total sugars, and saturated fat content in liquid foods (Diadio 

oficial de la Republica de Chile, 2015) 
 

 

These regulations apply to a wide range of pre-packaged food products. For example, bread 

and cereals include items such as white and whole grain bread, rolls, breakfast cereals, crackers, 

and pasta. Meat products cover processed and packaged options like sausages, bacon, ham, and 

deli meats. In the category of fish and seafood, items such as canned tuna and salmon, as well as 

packaged frozen seafood, are included. Milk, cheese, and eggs encompass flavored milk, 

processed cheese, yogurt, and packaged egg dishes. Oils and fats consist of margarine, butter, lard, 

and various cooking oils (Campbell, 2022). Additionally, sugar, jam, honey, chocolate, and 

confectionery cover packaged sweets, chocolates, jams, honey, syrups, and candy. Food products 

not elsewhere classified (n.e.c.) involve snacks like chips, instant noodles, and ready-to-eat 
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meals. Coffee, tea, and cocoa include sweetened and flavored coffee drinks, instant tea mixes, and 

hot chocolate mixes. Lastly, mineral waters, soft drinks, and fruit and vegetable juices cover sodas, 

flavored mineral waters, bottled fruit juices, and vegetable juice blends (Rebolledo et al., 2023). 

To sum up, the products requiring labels include a variety of food categories such as bread and 

cereals, meat, fish and seafood, milk, cheese and eggs, oils and fats, sugar, jam, honey, chocolate 

and confectionery, other miscellaneous food products, coffee, tea and cocoa, and mineral waters, 

soft drinks, and processed, with sugar added fruit and vegetable juices. Later we will use these 

food items as treatment group for our research. However, certain fresh produce categories, such 

as fruit and vegetables, are not required to display these warning labels. This includes fresh fruits 

like apples, bananas, oranges, and berries, as well as fresh vegetables like spinach, carrots, 

broccoli, and tomatoes (Campbell, 2022). They all will be control group in our investigation. 

To conclude, FOPL serves an educational purpose, enhancing consumer awareness about 

nutrition and encouraging healthier eating habits. By offering comparative information and 

promoting understanding of nutritional values, FOPL contributes to public health initiatives aimed 

at reducing diet-related diseases and fostering overall well-being. Thus, FOPL plays a pivotal role 

in guiding consumers towards healthier food choices. Its cohesive presentation of nutritional 

information facilitates informed decision-making, contributing to improved dietary habits and 

overall public health outcomes. 
 

5. Obesity 

Obesity and BMI worldwide 

Obesity has become a global epidemic, affecting individuals of all ages, genders, and 

socioeconomic backgrounds. The prevalence of obesity has been steadily increasing worldwide 

over the past few decades, with nearly every country experiencing rising rates. Since 1990, global 

rates of obesity in adults have more than doubled, while rates in adolescents have quadrupled. By 

2022, approximately 1 in 8 people worldwide were living with obesity. Among adults aged 18 and 

over, 16% were classified as living with obesity. Additionally, in 2022, 160 million children and 

adolescents aged 5–19 years were living with obesity (WHO, 2024). 

In this research we define obesity as a complex medical condition characterized by the 

excessive accumulation of body fat, to the extent that it may have a negative impact on health. It 

is typically measured using the body mass index (BMI), which is calculated by dividing a person's 

weight in kilograms by the square of their height in meters (kg/m^2) (Khanna et al., 2022).  

Alongside with obesity there is a problem of overweight. They both refer to having excess 

body weight but differ in severity. Overweight generally means having a higher body weight than 
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what is considered healthy for a given height, while obesity is a more serious condition 

characterized by excessive accumulation of body fat. Overweight is typically defined with a BMI 

between 25kg and 29.9kg/m², while obesity is classified as a BMI greater than 30kg/m² (WHO, 

2024). Both conditions can increase the risk of various health problems, but obesity poses a higher 

risk compared to overweight, thus, in this research we focus on obesity rather than on overweight.  

 

Obesity trend among adults in Chile  

In 2023, Chile faced a concerning obesity prevalence rate of 26.4%, which surpassed the 

OECD average of 18.4% (OECD, 2023). This elevated rate suggests that a significant portion of 

the Chilean population is grappling with obesity-related health risks. What's particularly 

worrisome is the trend indicating a steady increase in obesity prevalence over the past years. The 

Global Obesity Observatory reported a sustained and steady increase in obesity among the Chilean 

population. Graph 6 demonstrates percentage of adult men living with obesity in 1988-2017 

period. Graph 7 provides information about adult women with the same problem in the same time 

period.  

 

 
Graph 6. Percentage of adult men living with obesity, 1988-2017, Chile (World Obesity, 2024)  
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Graph 7. Percentage of adult women living with obesity, 1988-2017, Chile (World Obesity, 2024)  

 

What is interesting, the higher prevalence of obesity among women is clearly seen comparing 

the graphs. This phenomenon stems from a combination of biological, sociocultural, and 

environmental factors and recognized not only in Chile but worldwide (Kain et al., 2014; Ball and 

Crawford, 2005; Monteiro et al., 2004; McLaren, 2007; Dinsa et al., 2012). This phenomenon 

stems from a combination of biological, sociocultural, and environmental factors. Biologically, 

women tend to have higher percentages of body fat than men due to hormonal fluctuations, 

especially during puberty, pregnancy, and menopause (Garawi et al., 2014). Reproductive factors, 

such as pregnancy-related weight gain and challenges in postpartum weight loss, further contribute 

to long-term weight retention in women. Social norms and cultural expectations significantly 

influence women's health, as they may experience increased pressure to conform to ideals of 

thinness, resulting in unhealthy dieting practices, limited access to healthy food options and 

potential weight gain (Jang et al., 2021). The majority of the women from low-income families do 

not have time (FAO, 2011). This phenomenon of being "time-poor" among women is significant, 

as it limits their ability to prioritize healthy eating and exercise. They do not have opportunity to 

improve nutrition, because cooking healthy meals at home takes more time than buying junk or 

processed food from supermarkets. Reducing women's time burdens has been recognized as a 

crucial principle for improving nutrition through agriculture and promoting healthier lifestyles 

(FAO, 2013; Herforth and Harris, 2014). By addressing gender disparities in domestic 

responsibilities and promoting equitable distribution of household tasks, it becomes possible to 

create more opportunities for women to engage in healthy behaviours, ultimately contributing to 

the prevention of obesity. 
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Obesity trend among children in Chile  

Among children, for both boys and girls, also a steadily increasing obesity trend is noticed. 

Graph 8 demonstrates percentage of children living with overweight or obesity in 1987-2002. It 

starts with around 14% in 1987 and comes to almost 30% of obese Chilean teenagers in 2002. This 

situation is attributed to various interconnected factors. Firstly, there have been significant dietary 

changes, with increased consumption of processed foods high in sugar, fat, and salt. These foods 

are readily available, affordable, and heavily marketed, especially targeting children (Popkin, 

2006). Secondly, modern sedentary lifestyles, characterized by increased screen time and reduced 

physical activity, contribute to the problem. Lack of outdoor play opportunities and structured 

physical activity further exacerbate this issue (Drewnowski & Popkin, 1997). Additionally, 

socioeconomic disparities limit access to healthy food options and opportunities for physical 

activity, particularly affecting children from lower-income backgrounds (Kanter & Caballero, 

2012). Moreover, aggressive marketing tactics by food and beverage companies target children 

with advertisements for unhealthy products, influencing their food preferences (Kimenju et al., 

2015). Lastly, parental behaviours and attitudes towards food and physical activity also play a 

significant role in shaping children's habits. Busy lifestyles, lack of nutritional knowledge, and 

reliance on convenience foods contribute to unhealthy eating patterns within families (Mulder et 

al., 2009). 
 

 
Graph 8. Percentage of children living with overweight or obesity, 1987-2002, Chile (World 

Obesity, 2024)  
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 The rising prevalence of childhood obesity in Chile is extremely concerning. Primarily, it 

has serious health implications, as it is associated with a range of chronic ailments like type 2 

diabetes, high blood pressure, and heart disease, all of which can have enduring effects on health 

and overall wellness (Logue et al., 2011). Additionally, obesity can lead to psychosocial 

challenges, including stigmatization and low self-esteem, impacting children's social and 

emotional development (Jaison et al., 2024). Moreover, childhood obesity perpetuates inter-

generational transmission, as obese children are more likely to become obese adults, contributing 

to ongoing public health challenges and economic burdens (Jura et al., 2016). Furthermore, 

obesity-related health problems can result in increased absenteeism from school, reduced 

academic performance, and decreased productivity in adulthood, placing strains on educational 

systems and economies (Goettler et al., 2017). 

 

Data  

Data source 

For our research, we utilized the results of the Family Budget Survey (EPF). EPF, a socio-

economic study conducted among households, primarily aims to delineate the structure and 

characteristics of spending on final consumption and the overall disposable income of urban 

households in regional capitals and their agglomerations over a span of one year. (Instituto 

Nacional de Estadísticas, 2024) This survey is conducted every five years in the Chilean 

presidential republic. The EPF, developed and executed by the National Institute of Statistics 

(INE), serves as the official statistical body of the country. We have been granted access to this 

dataset through the Pontificia Universidad Católica de Chile, Faculty of Agronomy and Forest 

Engineering. 

 

Sampling strategy  

The selection of this data is driven by its ability to provide insights into household spending 

behaviors, the allocation of funds across various product categories, and the complementary nature 

of different products within the food basket. Given our research objective to explore the influence 

of food labeling on consumer demand, we have chosen to analyze two datasets: VIII EPF and IX 

EPF. The first dataset encompasses household surveys conducted from July 1, 2016, to June 30, 

2017, coinciding with the introduction of food labeling and advertising laws. At this stage, food 

products were not yet labeled, thus having no impact on consumer choices. It encompasses 15,239 
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surveyed households. The second dataset spans from October 1, 2021, to September 30, 2022, 

marking five years since the implementation of food nutritional labeling laws. It includes 15,134 

households across Chile, encompassing the capitals of each of the country's sixteen regions and 

their agglomerations. Therefore, our aim is to analyze shifts in consumer demand for various food 

products over the five-year period, pre- and post-introduction of food labels. 

 

Methodological approach 

According to the national statistical system (SEN), a household is defined as "one or more 

persons, whether related or not, who live in the same dwelling or its part and benefit from the same 

budget, mainly for food". Participants in both study years were aged 15 and above and belonged 

to the selected households. To participate, informants had to be 18 years or older and capable of 

answering for themselves and other household members when they could not. The survey 

employed three measurement tools: a digital questionnaire administered on a mobile data 

collection device (DMC) for the majority of the survey, a self-completed paper questionnaire by 

household members for daily expenses (DG), and a paper questionnaire administered by an 

interviewer for memory expenses (GR). 

 

Variables included in the study 

Our study incorporates the following variables: 

- FOLIO: This socio-demographic variable serves as a unique identifier for households, 

facilitating the linkage between the people database and the expenditure database. Utilizing 

this identifier, we identified identical families participating in both VIII and IX surveys, 

enabling us to measure differences in expenditures across various product groups. 

- D, G, C: These variables represent different levels of product classification corresponding 

to division (D), group (G), and class (C). Initially, both periods' databases included 12 

divisions, 59 groups, and 126 classes. Given our research focus on food expenditures from 

12 divisions, we retained only Division 1, which pertains exclusively to food expenses. 

Consequently, this led to subsequent reduction into two groups (1 Food, 2 Non-alcoholic 

beverages) and 11 classes (1 “Bread and cereals”, 2 “Meat”, 3 “Fish and seafood”, 4 “Milk, 

cheese and eggs”, 5 “Oils and fats”, 6 “Fruit”, 7 “Vegetables”, 8 “Sugar, jam, honey, 

chocolate and confectionery”, 9 “Food products n.e.c. (not elsewhere classified)”, 10 

“Coffee, tea and cocoa”, 11 “Mineral waters, soft drinks, fruit and vegetable juices”). 
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- GASTO: This variable represents total household expenditures on the product under 

consideration. It provides insights into the financial allocation towards specific product 

categories, allowing for a comprehensive analysis of spending patterns. 

- GLOSA: This variable denotes the theoretical interpretation or name of the product. It 

offers descriptive information about the product being analyzed, aiding in the interpretation 

of expenditure patterns and facilitating comparisons across different product categories. 

 

Originally presented in Spanish, the data was translated and utilized exclusively for this research, 

ensuring complete confidentiality.  

 

Methods  

Method 1. Difference-in-differences strategy  

For the statistical part of this research, we decided to implement difference-in-differences 

(diff-in-diff) strategy, which is a statistical technique used to estimate causal relationships. It is a 

before-after approach exploiting the label implementation in a specific time or territory (Araya et 

al., 2021). In our research we focus on time, since the data which we are working with includes 

two databases of the same location and products but in different years, July 1, 2016 - June 30, 

2017, and October 1, 2021 - September 30, 2022. Apart from the changes between the years we 

also paid attention to changes in outcomes over time between a treatment group (which is affected 

by a specific intervention, in our case label implementation to food class) and a control group (food 

classes which were not affected by the intervention). Treatment group is: 

a. 1 Bread and cereals, 

b. 2 Meat, 

c. 3 Fish and seafood, 

d. 4 Milk, cheese and eggs, 

e. 5 Oils and fats, 

f. 8 Sugar, jam, honey, chocolate and confectionery, 

g. 9 Food products n.e.c., 

h. 10 Coffee, tea and cocoa,  

i. 11 Mineral waters, soft drinks, fruit and vegetable juices.  

Control group includes: 

a. 6 Fruit,  

b. 7 Vegetables.  
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This method was chosen because, firstly, it allows to control for time trends. It accounts for time-

varying factors that affect both the treatment and control groups equally, thereby isolating the 

effect of the intervention. Secondly, by comparing changes over time between groups, it controls 

for unobserved confounding factors that are constant over time, it mitigates bias. Thirdly, the 

method is straightforward to implement and provides clear results. It was chosen due to its high 

interpretability and applicability with two-year data.  

What we have done is directly compared the changes in outcomes from one year to the 

next within each group. Our estimation included 4 steps. Firstly, we worked with pre-Intervention 

period (July 1, 2016 - June 30, 2017), measuring the average sales for both groups before the label 

implementation. Secondly, we switched to post-intervention period (October 1, 2021 - September 

30, 2022), measure the average sales for both groups after the label implementation. Thirdly, we 

calculate changes, determining how sales changed for both groups over the two years. Fourthly, 

we estimated the effect, label's impact on sales, using the difference-in-differences formula.  

 
Formula:  
 
Diff-in-Diff Estimate = (YT, post – YT, pre) – (YC, post – YC, pre) 
 
Where:  

• YT, post is average outcome for the treatment group after the intervention. 

• YT, pre is average outcome for the treatment group before the intervention. 

• YC, post  is average outcome for the control group after the intervention. 

• YC, pre  is average outcome for the control group before the intervention. 

 

We also adjusted our data to inflation rate. Since there is six years difference between the compared 

years (from 2017 to 2022), our data was adjusted to 6 coefficients: 

• Coefficient 2017 = 1.022 

• Coefficient 2018 = 1.0257 

• Coefficient 2019 = 1.03 

• Coefficient 2020 = 1.03 

• Coefficient 2021 = 1.072 

• Coefficient 2022 = 1.128 (inflation.eu, 2024) 
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Findings of diff-in-diff strategy 

Firstly, we have found spendings for each food product for 2017 and 2022. We did it by 

summing up all the families spendings for each product among 11 categories. In table 1 it is first 

column for 2017 and second column for 2022. Secondly, we found a difference in spendings 

between these two years period, adjusting to inflation rates. Third column in the table (dif).  

 
Table 1. Households spendings on food before and after FOPL-law introduction  
 

Here we can notice that growth in consumption presents in a majority of categories (from 

1 to 10), and only in one food category (11) it has decreased. But it is not the idea of diff-in-diff 

strategy. In order to understand if policy implementation (labels introduction) has influence on 

consumption we need to apply formula described above. Since we have already calculated changes 

for all food categories, both treatment and control groups (last column in our table), we have to 

find Diff-in-Diff Estimate itself.  

 To do it we summed up all the changes in treatment group (highlighted in orange in Table 

2) and got 2,242869. We also summed up all the changes in control group (highlighted in green in 

Table 2) and got 0,286878. Then we subtracted the change in the control group from the change 

in the treatment group to isolate the effect of the intervention (2,242869 - 0,286878), and we 

received 1,955991. This is our diff-in-diff estimate which represents the effect of the intervention, 
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adjusted for time trends and other confounding factors that affect both groups similarly. A positive 

estimate suggests that the intervention had a positive effect on the outcome. In our case it signifies 

that label policy increased consumption rates by 1,955991 percentage points more in the 

treatment group (where labels were introduced) that in the control group (foods without labels). 

Thus, we can assume that FOPL system in Chile does not work properly.  

 

 
Table 2. Households spendings on food before and after FOPL-law introduction with the division 

for treatment and control group  
 

Results’ significance check 

To check our assumption, it is important to understand the significance of the change in 

our findings. To select a method to check we need to see how our data is distributed. Using the 

example of the first category (Bread and cereals), we see that our data is not normally distributed 

(Graph 9). For example, 10,000 families spend from 200 to 1,700 CL$ on bread; 4,000 families 

spend from 4,000 to 7,000 CL$ on bread and etc.  
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Graph 9. Histogram of households’ expenditure on bread 

 

To address this issue, we employ the bootstrap method, a powerful statistical technique that 

resamples the original data with replacement to create numerous simulated samples. The bootstrap 

method stands out as an appropriate solution because it does not rely on the assumption of 

normality. Instead, it directly works with the empirical distribution of the data, making it flexible 

and robust for various types of data distributions (Singh et Xie, 2010). By resampling with 

replacement from our original dataset, the bootstrap method generates numerous bootstrap 

samples, each mirroring the size of the original dataset. Since we need to compare the significance 

of changes in outcomes before and after the implementation of new labels on food products, we 

estimate confidence intervals and p-values for the observed changes. Unlike traditional methods 

that might misrepresent the significance due to incorrect distributional assumptions, the bootstrap 

provides empirical estimates based on the actual distribution of my data.  

We apply bootstrap method for all 11 food categories which we have. Since the results for 

them all are almost the same, we are interpreting the first food category “Bread and cereal” at 

length (graphs 10 and 11), notifying that the rest food categories possess approximately similar 

characteristics with slight numbers’ distinction only.  
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Graph 10. Distribution of differences in means for “Bread and cereal” food category 

 

On graph 10 the X-axis (boot_data) represents the differences in means obtained from the 

bootstrap samples. The values on this axis reflect how much the means of the two datasets differ 

in each bootstrap iteration. The Y-axis shows the frequency of these differences. The distribution 

appears to be approximately normal, centered around the mean difference of 1618.678. Vertical 

dashed lines mark the 2.5th and 97.5th percentiles of the bootstrap distribution, indicating a 95% 

confidence interval (CI) for the difference in means, with values of 1465.504 and 1771.338, 

respectively. We understand that the values 1465.504 and 1771.338 represent the 2.5th and 97.5th 

percentiles based on standard statistical practice for constructing a 95% CI, because hen 

constructing a 95% confidence interval, the 2.5th and 97.5th percentiles are typically used because 

they exclude the lower 2.5% and the upper 2.5% of the distribution, leaving 95% in the middle. 

On the graph, vertical dashed lines mark the values that correspond to the interval boundaries. The 

numbers 1465.504 and 1771.338 represent the boundaries of the 95% confidence interval for the 

distribution of differences in means obtained from the bootstrap samples. 1465.504 (2.5th 

percentile) value indicates that 2.5% of the bootstrap sample differences are less than this value. 

It is the lower bound of the 95% confidence interval. 1771.338 (97.5th percentile) value indicates 

that 97.5% of the bootstrap sample differences are less than this value. It is the upper bound of the 

95% confidence interval. Together, these values define the range within which the true difference 

in means between the two datasets is likely to fall 95% of the time. This interval provides a measure 

of the uncertainty around the estimated difference in means. The p-value of 0.0 suggests that there 

is evidence to reject the null hypothesis at the 0.05 significance level. It means that now changes 

in ‘Bread and cereal’ category are statistically significant. 
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Graph 11. Distribution of means for two bootstrapped datasets for “Bread and cereal” food 

category in 2017 (blue) and 2022 (red) 

 

On graph 11 the X-axis represents the mean values of the bootstrap samples, and the Y-axis 

shows the frequency. The blue histogram represents the means of bootstrap dataset 1 (households 

food expenses in 2017), while the red histogram represents the means of bootstrap dataset 2 

(household food expenses in 2022). The blue distribution is centered around mean values 

approximately in the 9500-10250 range, and the red distribution is centered around mean values 

approximately in the 11000-11500 range. The fact that the blue and red distributions are centered 

around different ranges indicates that the means of the two datasets are significantly different. The 

minimal overlap between the two distributions suggests that the observed difference in means is 

unlikely to be due to random chance. This strengthens the statistical significance of the difference 

between the two original datasets. 

To sum up, the bootstrap analysis reveals a significant difference between the two datasets 

related to “Bread and cereal”. The bootstrapped distributions show distinct means, and the 

difference in these means is statistically significant, as indicated by the very low p-value and the 

non-overlapping confidence intervals. Since changes are significant now, we can accept our 

assumption made before and conclude that FOPL system in Chile does not work properly. Other 

factors influence the issue of obesity. Labels alone do not solve it. 
 

Limitations of diff-in-diff strategy 

A significant limitation of this research is the lack of explanatory variables beyond the 

policy shift itself. This constraint can be addressed by incorporating additional explanatory 

variables related to time and gender disparities. First, by finding an explanatory variable for 

"available time" or "feeling overworked" in the database, we could better understand the role of 

time-poverty in food choices (Kalenkoski & Hamrick, 2012). It also would allow us to measure 
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gender disparity in the allocation of household responsibilities and provide insights into how these 

responsibilities impact food choices and health, obesity of different genders (Garawi et al., 2014). 

This might require supplementing the current database with additional data or improving it to 

include information about the worktime of family members in a household. By measuring the 

difference-in-differences while controlling time and gender explanatory variables, future research 

could significantly advance our understanding of the effectiveness of food labelling policies. 

One more limitation is the challenge of generalizing the presence or absence of labels 

across entire categories of food products (Abadie & Cattaneo, 2018). For example, meat can be 

sold both packaged, with labels, and unpackaged, without labels. The same applies to fish and 

cheese. This variability within categories can complicate the analysis. If a category is treated as 

entirely having or not having labels, it might overlook the mixed nature of label presence within 

that category, potentially leading to inaccurate conclusions about the effect of the labeling policy. 

Another limitation is the potential for selection bias arising from the composition of the 

treatment and control groups (Caputo & Just, 2022). The food categories chosen for the treatment 

and control groups might inherently differ in ways not accounted for in the analysis. For instance, 

the treatment group includes items like sugar, jam, honey, chocolate, and confectionery, which 

could have different baseline consumption trends and health perceptions compared to the control 

group items like meat, fish, fruit, and vegetables. These intrinsic differences could confound the 

results, as the observed changes in consumption might reflect these baseline differences rather than 

the impact of the labeling policy alone. 

Moreover, external factors that affect consumption rates might not be evenly distributed 

across the treatment and control groups (Vartanian et al., 2008). Economic conditions, marketing 

campaigns, seasonal variations, and changes in consumer preferences can influence food 

consumption independently of the labeling policy. If such factors disproportionately affect one 

group, they could confound the results. For example, if there was a simultaneous health campaign 

specifically targeting the consumption of vegetables (a control group item), it might reduce the 

apparent impact of the labeling policy on the treatment group. 

There is also the possibility of spillover effects, where the introduction of labels in the 

treatment group indirectly influences the control group (Butts, 2023). For instance, if consumers 

who purchase both labeled and unlabeled items become more health-conscious due to the labels, 

their consumption behavior might change for control group items as well. This spillover effect can 

dilute the estimated impact of the labeling policy, leading to an underestimation or misestimation 

of its true effect. 

All in all, while the diff-in-diff strategy provided useful insights into the impact of the 

labeling policy, these limitations highlight the need for cautious interpretation of the results. 
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Selection bias, the parallel trends assumption, external factors, spillover effects, measurement 

error, and issues with generalizing label presence across food categories are all potential sources 

of bias that can affect the validity of the findings. Future research should aim to address these 

limitations, perhaps by using more granular data, refining the selection of treatment and control 

groups, or employing additional robustness checks to ensure the accuracy of the conclusions. 
 

Method 2. Clusters analysis  

After finding that the application of our diff-in-diff strategy did not yield significant results 

(1,96% increase in the share of consumption expenses not necessarily regarded as healthy ("the 

treatment group of expenses") compared with the share of consumption expenses usually regarded 

as healthy ("the control group of expenses")), we decided to explore alternative analytical methods. 

In particular, we turned to cluster analysis as a means to gain deeper insights into our dataset. We 

chose this method because it allows us to uncover hidden patterns within our data by grouping 

similar observations together into clusters. This approach is valuable when our diff-in-diff analysis 

did not reveal clear trends or significant effects (MacKinnon et Webb, 2020). Also, by identifying 

clusters of observations with similar characteristics, we can gain a better understanding of the 

heterogeneity within our dataset. This helps us move beyond aggregate-level analyses and explore 

nuanced differences among subgroups (Pesaran, 2006). Finally, cluster analysis is exploratory in 

nature, meaning it does not rely on pre-defined hypotheses. This flexibility allows us to discover 

unexpected relationships and patterns that may have been overlooked by traditional analytical 

methods (Dubes et Jain, 1980). 

To implement cluster analysis, we chose the K-means model due to its simplicity and 

effectiveness in partitioning data into distinct clusters (Piech, 2013). We selected this model 

because K-means algorithm is computationally efficient and scales well to large datasets. In our 

case it is one database with 15,239 households, and another with 15,134 households. What makes 

30,373 households in total. Thus, K-Means is suitable for our analysis, which involves a significant 

amount of data spanning multiple years (Farnstrom et al., 2000). Moreover, K-means produces 

clear and interpretable results, making it easier to understand and communicate the findings to 

stakeholders. Each cluster represents a distinct group of observations characterized by similar 

features, facilitating actionable insights (Gjelsvik et Tøndel, 2023). Finally, to determine the 

optimal number of clusters, we employed elbow method technique. This method helped identify 

the point at which additional clusters do not significantly improve the clustering quality, thus 

guiding us in selecting the appropriate number of clusters (Ketchen et al., 1996). In our case it is 

3 clusters. Graph 12 demonstrates it: 
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. 

Graph 12. Optimal number of clusters, elbow method  
 

Findings of clusters analysis 

In 2022, our analysis revealed the presence of three distinct consumption groups, with the 

following distribution: 

 
Table 3. Distribution of households for three clusters in 2022 and 2017 

 

 

 
Table 4. Spendings distribution by food categories within clusters in 2022  

 

 

 
Table 5. Spendings distribution by food categories within clusters in 2017  
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These numbers have the following interpretations. 0 cluster comprises the largest 

proportion of households, representing approximately 55.62% of the population. These households 

exhibit average spending patterns across various food categories, with no specific preferences or 

notable characteristics. 1 cluster accounting for approximately 32.37% of households is 

characterized by a predominant consumption of protein-rich foods, such as meat (highlighted in 

red). These households allocate a significant portion of their expenditures towards protein foods, 

reflecting a preference for meat-based diets. Additionally, their spending levels are notably higher 

compared to other clusters. 2 cluster represents a smaller segment of the population, comprising 

approximately 12.01% of households. These households are characterized by minimal spending 

and a focus on essential food items, particularly bread. With nearly half of their expenditures 

allocated to bread (highlighted in purple), cluster 2 reflects a population segment facing economic 

constraints and prioritizing basic sustenance over discretionary spending. 

For 2017 numbers stayed almost similar to 2022. Cluster 0 in 2017 represents the largest 

proportion of households, with approximately 52.89% of the population. These households exhibit 

average spending patterns across food categories, mirroring the characteristics of cluster 0 in 2022. 

In 2017, cluster 1 also comprises a substantial portion of households, accounting for approximately 

34.87% of the population. Similar to 2022, these households prioritize protein-rich foods, with 

higher spending levels compared to other clusters. Cluster 2 in 2017 mirrors the characteristics of 

its 2022 counterpart, representing approximately 12.24% of households. This cluster exhibits 

minimal spending and a focus on essential food items, particularly bread, indicative of economic 

constraints. 

Nevertheless, there are some positive minor improvements in consumption patterns. Speaking 

about each food category precisely, clusters 0 and 1 showed slight decreases in spendings on bread. 

Fish, milk, and eggs category saw minor fluctuations, with slight increases in cluster 0’s spending 

on dairies, indicating a possible improvement in dietary quality. In terms of fruits and vegetables, 

clusters 1 and 2 showed increased spending on “green foods”, suggesting better access to and 

prioritisation of these products. There are also minor variations in sugar expenditure, with cluster 

0 decreasing slightly. 

Overall, comparing these findings (2022 and 2017 years), it was observed that the distribution 

among the clusters had remained relatively consistent over the five-year period. This suggests that 

consumption patterns and spending habits, demand had not significantly changed during this time 

frame. Since the study sought to investigate the impact of food labeling introduced in 2017, which 

aimed to highlight products with high calories, sugar, sodium and saturated fat content, despite the 

implementation of these labels, the analysis indicated that household spending and consumption 

patterns had not shifted notably over the five-year period. This leads to the conclusion that the 
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introduction of food labels did not effectively influence dietary choices or spending behaviors 

among the population. 
 

Relationship with obesity by cluster: application of ANOVA 

Following the identification of three distinct consumption clusters through cluster analysis, 

our focus shifts to exploring the relationship between food expenses and indicators of obesity 

across these clusters. Utilizing ANOVA (Analysis of Variance), we aim to discern significant 

differences in spending patterns on various food categories among the identified clusters. This 

analysis is crucial for understanding how different spending behaviors may correlate with obesity 

prevalence or BMI within each cluster (Mohamed et al., 2023; Bittner, 2022). One-way ANOVA 

is chosen as the appropriate statistical tool for comparing means across multiple groups, 

specifically the three clusters identified through our previous analysis. This methodological choice 

allows us to test whether there are statistically significant variations in average spending on food 

items such as meat, fruits, vegetables, and others across the clusters. ANOVA’s ability to handle 

comparisons among more than two groups is particularly advantageous in this context, facilitating 

a comprehensive examination of spending disparities among diverse socioeconomic groups 

(Cutler et al., 2011; Danielzik et al., 2004; Dinsa et al., 2012). Our key findings are presented on 

graph 13.  

 
Graph 13. Variety of food consumption per cluster 

 

We can see the proportion of households within each cluster that consume a specific number of 

food categories. The food categories are as follows: 1 Bread and cereals, 2 Meat, 3 Fish and 

seafood, 4 Milk, cheese, and eggs, 5 Oils and fats, 6 Fruit, 7 Vegetables, 8 Sugar, jam, honey, 
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chocolate, and confectionery, 9 Food products n.e.c, 10 Coffee, tea, and cocoa, and 11 Mineral 

waters, soft drinks, fruit and vegetable juices. The x-axis represents the number of food categories 

consumed, while the y-axis shows the proportion of households, ranging from 0 to 1, where 0 is 

0% (none of households) and 1 is 100% (all households).   

This graph helps better understand the obesity problem through consumption preferences by 

highlighting the differences in dietary diversity among various social groups. The steep decline in 

the black line for cluster 2 indicates that a smaller proportion of households consume a wide variety 

of food categories. About 40% of households in cluster 2 consume 7 food categories. Only 1% of 

households in cluster 2 consume all 11 food groups. Limited dietary diversity often leads to 

nutritional imbalances, as individuals may not receive all essential nutrients. As we have already 

discussed in literature review section, people in this cluster may prioritize cheaper and quick-to-

prepare foods due to time constraints or financial limitations, this could also impact their dietary 

choices and level of physical activity, potentially leading to obesity due to easier access to high-

calorie products (Sepúlveda-Peñaloza et al., 2022). 

Clusters 1 and 0 (green and red lines respectively) demonstrate almost similar dietary patterns. 

The gradual decline in these lines indicates higher dietary diversity and suggests more balanced 

diets, incorporating fruits, vegetables, proteins, and other essential food groups. Approximately 

80% of households in these clusters consume 7 food categories. Consuming a broad range of food 

categories typically ensures a better balance of essential nutrients, which supports healthier body 

weight and reduces the risk of obesity (Darmon et Drewnowski, 2008; Mohd Shariff et al., 2015). 

Interestingly, all three clusters allocate equal amounts of expenditure towards bread. This 

suggests that bread is a staple across all socioeconomic groups. While the amount of expenses 

towards bread is the same, the share of income spent on bread is different. For сluster 2, bread 

constitutes more than 50% of their total food budget, indicating a heavy reliance on this food 

category. In contrast, for clusters 1 and 0, bread accounts for less than 20% of their total food 

spending, showing a more balanced distribution of their food budget across various categories. 

Although the graph does not explicitly show bread consumption, the overall variety and the 

information about spending patterns highlight how bread plays a significant role in cluster 2's diet. 

This heavy reliance on bread, with less spending on other food categories, illustrates the cluster's 

lower dietary diversity and its potential contribution to obesity. These findings highlight the 

intricate relationships between socioeconomic factors, spending behaviors, and dietary habits 

within different clusters. Understanding these patterns is crucial for devising targeted strategies to 

promote healthier eating habits and mitigate disparities in dietary intake and health outcomes 

across diverse population segments (Vega-Salas et al., 2021). 
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Limitations of clusters analysis  

The results of cluster analysis are sensitive to the initial conditions or starting points chosen 

for the algorithm. Different starting points can lead to different final clusters, which may not be 

stable or reliable (Karam et al., 2002). To solve this problem, we used the k-means initialization 

method to reduce the influence of initial conditions on the results. 

Moreover, interpreting the clusters generated by the analysis is often subjective and may 

vary depending on the researcher's perspective. It can be challenging to determine the optimal 

number of clusters or to assign meaningful labels to each cluster (Abadie et al, 2023). Thus, we 

applied elbow method which provided us with optimal number of clusters. Interpretation was made 

based on this analysis.  

Cluster analysis may face scalability issues when dealing with large datasets, as the 

computational complexity increases with the number of data points and dimensions. This can make 

it challenging to apply cluster analysis to big data efficiently (Fretheim et al., 2015). In statistical 

terms our data is not considered big.  Our volume of information does not lead to scalability 

problems when using standard data analysis methods.  

Unlike some statistical techniques that have clear criteria for model selection (e.g., AIC or 

BIC in regression), cluster analysis lacks deterministic criteria for selecting the optimal number of 

clusters, making it challenging to assess model fit objectively (Baranwal et Salapak, 2017). 

Although there is no clear optimal way to select the number of clusters, we used an internal 

criterion such as the elbow method to decide on the number of clusters. 
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Results and discussion  

1. Findings  

Two methods were used to analyze labels on food products with high calories, sugar, sodium, 

and saturated fat content. The first method employed the Difference-in-Differences strategy, which 

yielded an estimate of 1.955991. This estimate represents the effect of the intervention, accounting 

for time trends and other factors that may influence both groups similarly. A positive estimate 

indicates that the introduction of labels increased consumption rates of products not necessarily 

regarded as healthy by 1.955991 percentage points more in the treatment group (where labels were 

introduced) compared to the control group (foods without labels, usually regarded as healthy). 

Therefore, it can be inferred that the FOPL system in Chile is not functioning effectively. 

The second method used was cluster analysis. When comparing the findings from 2022 and 

2017, it was observed that the distribution among the clusters remained relatively consistent over 

the five-year period. This suggests that consumption patterns and spending habits did not 

significantly change during this time frame. Since the study aimed to investigate the impact of 

food labeling introduced in 2017, which aimed to highlight products with high calories, sugar, 

sodium, and saturated fat content, the analysis indicated that household spending and consumption 

patterns did not notably shift over the five-year period. This leads to the conclusion that the 

introduction of food labels did not effectively influence spending behaviors among the population. 

To better understand dietary choices across clusters and diet composition, we applied the 

ANOVA method, which highlighted significant differences in consumption and presence of 

products in meals, particularly eye-catching is cluster 2. This cluster has low penetration and 

variety in consumption, indicating limited access to nutritious foods and a higher risk of obesity 

due to nutrient imbalances and overconsumption of less nutritious foods. High bread expenditures 

and economic constraints in this cluster contribute to obesity risk through the intake of energy-

dense carbohydrates and choices of less healthy foods (Mohd Shariff et al., 2015; Darmon and 

Drewnowski, 2008). Also, what is interesting, before ANOVA analysis cluster 1 could be 

characterized by high spendings on “2 Meat” food category (table 4), after we compared for means, 

we noticed that meat is not the main item of the diet (graph 13). Noticeably, this group of 

households spends the biggest part of the income on meat products, but it does not take the major 

share of meals. This finding aligns logically with the studied literature. Meat is one of the most 

expensive products among all food categories, and families which are able to buy meat and at the 

same time have a balanced and various diet, constituted as well as from vegetables, fruits, milk, 

sugar, etc. are the high-income families (Food and Fertilizer Technology Center, 2024).  
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2. Policy recommendations 

Since FOPL did not effectively address the issue of obesity, we propose the following 

recommendations that can have a positive impact on the problem (reduce obesity rates in Chile). 

We suggest focusing on the food environment, cultural factors, and eating patterns. Our 1st 

recommendation is to prohibit the promotion of unhealthy food and drinks, particularly those high 

in fat, sugar, and salt, on public transportation systems such as buses, subways, and trains within 

urban areas. This approach, which has shown success in London by reducing the consumption of 

unhealthy foods, involves restricting the advertising of these products in public transport settings 

(Holland, 2019). This recommendation can be implemented through policy transfer from the ban 

on marketing unhealthy food and beverages across public transport in London, UK (Halliday et 

al., 2019). The stakeholders involved in implementing this recommendation include regional or 

local government bodies, the Ministry of Transportation, public health organizations, the private 

sector, and universities. 

2nd recommendation is to implement free and safe drinking water fountains in and around 

schools and public spaces, while also enhancing the infrastructure of local fresh food markets. It 

can significantly improve access to healthy food and beverages for children and families. This 

initiative should involve collaboration between the regional or local government, the Ministry of 

Housing and Urban Planning, the Ministry of Education, and the private sector. Taking inspiration 

from successful examples such as the Refill revolution in London, UK (Reynolds et al., 2019), and 

the Mejora del Mercado Agrícola de Montevideo in Uruguay (Mercado Agrícola de Montevideo, 

2020), this combined effort aims to promote healthier lifestyles and better access to essential 

resources for communities. 

3rd involves adopting policies from Buenos Aires, Argentina, which is recognized for its efforts 

in promoting healthy eating, and Splash Jam, Lexington, USA, which concentrates on encouraging 

healthy lifestyles through public events. This recommendation targets regional or local 

governments. By drawing inspiration from effective programs in other areas, local governments 

can adjust and apply comparable approaches to encourage healthy eating and physical activity 

within their own communities. These initiatives could be integrated into urban planning, public 

health programs, and community development efforts, ultimately leading to a healthier and more 

vibrant local environment. While the private sector could also play a role in supporting these 

initiatives, the primary responsibility for implementing such policies and programs typically lies 

with the regional or local government and relevant ministries. (Buenos Aires Ciudad, 2023; Splash 

Jam, 2023).  

4th recommendation introduces mobile farmers' markets in distant regions to guarantee 

availability of fresh and nutritious food (Buenos Aires Ciudad, 2023). This can be efficiently 
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executed through subsidy or grant programs, along with partnerships between local or regional 

government bodies, the Ministry of Social Development, the Ministry of Housing and Urban 

Planning, local fresh produce markets, and private enterprises. This collaboration will aid in 

obtaining resources, permits, logistical support, financial aid for modifying vehicles, procuring 

fresh produce, and managing operational expenses. 
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Conclusion  
This paper set out to investigate the role of food labelling in enhancing food security and 

addressing obesity in Chile, focusing on the impact of the comprehensive food labels introduced 

under Law 20.606. The research aimed to assess whether these regulatory measures contribute to 

increased consumer awareness, healthier food choices, and improved health outcomes. The 

findings from the mixed-methods approach, which included literature review, econometric 

modelling with consumer surveys, difference-in-differences strategy and cluster analysis provide 

the following insights. While labels provide transparency about the contents of food products, 

including ingredients, nutritional information, allergens, and any additives or preservatives, 

Chilean consumers do not really pay attention to them. To be more precise, our first hypothesis 

was not fully confirmed. The data revealed that spendings on all food categories (“Bread and 

cereals”, “Meat”, “Fish and seafood”, “Milk, cheese and eggs”, “Oils and fats”, “Fruit”, 

“Vegetables”, “Sugar, jam, honey, chocolate and confectionery”, “Food products n.e.c”, “Coffee, 

tea and cocoa”) except “Mineral waters, soft drinks, fruit and vegetable juices” increased. This 

small deviation from the general trend presented by beverages group can give us little hope for the 

future improvement on consumption behavior. However, in this research we also applied 

“Difference-in-Difference Strategy” method which ended up with the 1,955991coefficient. A 

positive estimate indicates a favorable impact of the intervention on the result, meaning that the 

labelling policy boosted consumption rates by 1,955991 percentage points more in the treatment 

group (where labels were implemented) compared to the control group (foods without labels). In 

other words, we have an increase in the share of consumption expenses not necessarily regarded 

as healthy ("the treatment group of expenses") compared with the share of consumption expenses 

usually regarded as healthy. Thus, we can infer that the FOPL system in Chile is not functioning 

effectively.  

 Furthermore, we were not satisfied with this result and decided to go deeper in consumption 

patterns via clusters analysis. Unfortunately, it revealed that consumption habits remained largely 

the same. Households were segmented into three clusters based on spending patterns, with cluster 

0 being the largest and showing average spending, maintaining a balanced approach to their food 

expenditures. Cluster 1 prioritizes protein-rich foods with higher spending, allocating a larger 

portion of their budget to items like meat, poultry, and dairy products. Finally, cluster 2 focused 

on minimal spending on essential items, particularly bread, indicating a preference for basic staples 

over other food categories. The distribution among these clusters remained consistent between 

2017 and 2022, indicating that the introduction of food labels in 2017 did not significantly impact 

household spending and consumption patterns.  
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To understand better how spendings within clusters interact with each other, what diet 

composition households have, we applied ANOVA method. It highlighted the main problem for 

us. The issue is differences between consumption and availability of goods among different social 

groups, especially in the context of cluster 2. This cluster has low penetration and less variety of 

consumption, which may indicate limited access to nutritious and varied foods. In contrast, clusters 

1 and 0 consume a greater variety of foods, which may reflect their better access to quality food 

and healthy eating information. Thus, cluster 2, which prefers cheaper and less varied foods, may 

be at risk of obesity due to nutrient imbalances and overeating less nutritious foods (Mohd Shariff 

et al., 2015). High bread expenditures in this cluster may contribute to obesity through the 

consumption of energy-dense carbohydrates unaccompanied by appropriate control of total energy 

intake. Economic constraints of household forming this cluster can also lead to choices for fast 

and affordable but less healthy foods, increasing the risk of obesity (Darmon et Drewnowski, 

2008).  

All these findings were proved with OECD 2023 statistics highlighting that Chile faced a 

concerning obesity prevalence rate of 26.4%, which surpassed the OECD average of 18.4% 

(OECD, 2023), as well as BMI increasing over the years. Thus, our second hypothesis also failed 

to be confirmed. To explain this phenomenon, we are of the opinion that the obesity problem is 

less related to food labels, but depends on other factors such as food environment, education, 

awareness, personal preferences, time-poverty (Muzzioli et al., 2022). Moreover, the impact of 

Law 20.606 may be less direct and requires time to fully assess its impact on consumer behaviour. 

It is also worth considering that socioeconomic factors may be interrelated with other variables 

that were not taken into account in the study. This notion is a direction for future research of labels 

phenomenon.  

 Contribution of this paper are findings described above and policy recommendations which 

aim to reduce obesity rates in Chile by focusing on the food environment, cultural factors, and 

eating patterns. They include prohibiting the promotion of unhealthy food and drinks on public 

transportation, implementing free and safe drinking water fountains, applying policy transfer from 

successful initiatives in other regions, and deploying mobile farmers markets in remote areas, 

involving collaboration between government bodies, ministries, private sector, and local 

communities. 
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