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Abstract: The traditional approach to nutritional labeling, often criticized for its complexity
and lack of engagement, has limited effectiveness in promoting informed consumer choices.
This paper explores the integration of augmented reality (AR) and artificial intelligence (Al)
in developing smart nutrition labels that enhance consumer awareness and decision-making.
AR transforms static labels into interactive, immersive experiences, providing real-time,
easily understandable nutritional information through visual cues and personalized insights.
Al further enhances this by tailoring nutritional data to individual dietary preferences and
health goals, offering predictive analytics and learning from user interactions to refine its
recommendations. The implementation of smart nutrition labels holds significant potential for
improving public health by encouraging healthier eating habits, increasing demand for
nutritious products, and promoting transparency in the food industry. Challenges such as
ensuring equitable access to technology, addressing privacy concerns, and establishing
industry-wide standards must be addressed. As AR and Al technologies continue to advance,
smart nutrition labels could revolutionize consumer behavior, contributing to better health
outcomes and a more informed society. This research highlights the transformative potential
of these technologies in reshaping the landscape of nutritional information.
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I. Introduction

The rise of health consciousness among consumers has created a growing demand for more
accessible and transparent nutritional information. Traditional nutrition labels, while
standardized, often fail to meet these demands effectively [1]. They are typically limited by
their static format, small print, and complex terminology, which can make it challenging for
the average consumer to fully understand the nutritional value and health implications of the
foods they consume. As a result, many people struggle to make informed dietary choices,
which can contribute to the prevalence of diet-related health issues such as obesity, diabetes,
and heart disease [2]. In response to these challenges, there is an increasing interest in
leveraging advanced technologies to enhance the way nutritional information is presented and
consumed. One of the most promising solutions to this problem is the development of smart
nutrition labels, which utilize augmented reality (AR) and artificial intelligence (Al) to create

569

Sy | ! FANS

mifonal b vl :|I
it |u|.'|.||||I ‘a. | 41i,||



mailto:bharotiam@gmail.com
mailto:mail2navneetgupta@gmail.com
mailto:mah_ajan@yahoo.com

IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES
ISSN PRINT 2319 1775 Online 2320 7876
Research Paper © 2012 IJFANS. All Rights Reserved [V[c{oe- GRS NEcTT e RIS IRV T R M R Bp X v |

a more interactive, personalized, and engaging experience for consumers [3]. Augmented
reality, a technology that overlays digital information onto the physical world, offers a
dynamic way to present nutritional data. By using a smartphone or AR-enabled device,
consumers can interact with food products in real time, receiving detailed information about
ingredients, allergens, and nutritional content in a visually appealing and -easily
understandable format. For instance, AR can be used to highlight specific ingredients, display
warnings about potential allergens, or provide visual cues that indicate the healthiness of a
product [4]. This interactive approach not only simplifies complex nutritional information but
also makes it more engaging, which can encourage consumers to pay closer attention to what
they are eating. Artificial intelligence further enhances the capabilities of smart nutrition
labels by adding a layer of personalization. Al algorithms can analyze a user's dietary
preferences, health goals, and past behaviors to tailor the nutritional information displayed by
the smart label. For example, if a user is following a low-sodium diet, the Al system can
prioritize displaying sodium content prominently on the label or suggest lower-sodium
alternatives [5]. This personalized approach ensures that the information provided is relevant
and useful to each individual, making it easier for consumers to make healthier choices that
align with their specific needs and preferences.

Smart Nutrition Label System
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Figure 1. Interacts within the Smart Nutrition Label System

Al can learn from user interactions over time, refining its recommendations and becoming
increasingly accurate in predicting the types of information that will be most helpful to the
user [6]. The integration of AR and Al in smart nutrition labels has the potential to address
several key public health challenges. By making nutritional information more accessible,
engaging, and personalized, these technologies can help consumers make better-informed
dietary choices, which in turn can lead to improved health outcomes. As consumers become
more aware of the nutritional content of their food, they may begin to demand healthier
options, prompting food manufacturers to improve the quality of their products [7]. This shift
could have a significant impact on public health by reducing the prevalence of diet-related
diseases and promoting healthier eating habits on a broader scale (As shown in above Figure
1). To their potential health benefits, smart nutrition labels also offer opportunities for greater
transparency in the food industry. Consumers are increasingly interested in knowing not only
what is in their food but also where it comes from and how it is produced. By providing
detailed information about the sourcing, production methods, and sustainability of food
products, smart nutrition labels can help build trust between consumers and food brands [8].
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This transparency can also encourage companies to adopt more ethical and sustainable
practices, further benefiting both public health and the environment. smart nutrition labels
represent a significant advancement in the way nutritional information is Communicated to
consumers. By harnessing the power of augmented reality and artificial intelligence, these
labels can provide a more engaging, personalized, and informative experience that empowers
consumers to make healthier choices. As these technologies continue to evolve, they hold the
potential to transform consumer behavior, improve public health outcomes, and promote
greater transparency in the food industry [9].

II.  Literature Survey

The exploration of engagement through emerging technologies such as augmented reality
(AR), virtual reality (VR), and game-based learning reveals significant advancements in user
experiences. AR applications enhance customer engagement in digital shopping by creating
interactive and immersive environments that improve decision-making [10]. VR technology,
on the other hand, elevates spectator experiences in sports by offering dynamic and
immersive viewing, boosting both engagement and satisfaction. In gaming, flow and
immersion are critical for user experiences, with recent studies highlighting the importance of
these concepts in interactive digital environments [11]. The integration of game-based
learning in education shows promise in enhancing student engagement by incorporating
interactive elements. Nature-based tourism also benefits from immersive experiences,
suggesting that natural settings can foster deep engagement. The application of artificial
intelligence (Al) in various fields, from biomedical image segmentation to procedural content
generation in VR games, showcases its potential to enhance interactivity and realism [12].
Overall, these technologies significantly transform user engagement and experience across
diverse domains.
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Table 1. Summarizes the Literature Review of Various Authors

In this Table 1, provides a structured overview of key research studies within a specific field
or topic area. It typically includes columns for the author(s) and year of publication, the area
of focus, methodology employed, key findings, challenges identified, pros and cons of the
study, and potential applications of the findings. Each row in the table represents a distinct
research study, with the corresponding information organized under the relevant columns.
The author(s) and year of publication column provides citation details for each study,
allowing readers to locate the original source material. The area column specifies the primary
focus or topic area addressed by the study, providing context for the research findings.

III.  Augmented Reality: Enhancing Interaction with Nutritional Information

Augmented reality (AR) has emerged as a transformative technology with the potential to
significantly enhance how consumers interact with nutritional information. Traditional
nutrition labels, confined to small, static print on product packaging, often struggle to
effectively communicate essential dietary details. This limitation is particularly evident when
consumers need to quickly assess the health implications of a product or when they are
unfamiliar with certain ingredients. AR addresses these challenges by overlaying digital
information onto the physical world, creating an interactive and immersive experience that
brings nutritional data to life in a way that is both accessible and engaging. One of the key
advantages of AR in the context of nutrition is its ability to simplify complex information.
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When a consumer uses an AR-enabled device, such as a smartphone or AR glasses, to scan a
product, the technology can instantly display detailed nutritional information in a visually
compelling format. For example, instead of sifting through a long list of ingredients, a
consumer could see color-coded indicators that quickly convey the healthiness of a product.
Green might indicate a healthy choice, while red could signal high levels of sugar, fat, or
sodium. This visual representation makes it easier for consumers to understand the nutritional
value of a product at a glance, reducing the cognitive load associated with interpreting
traditional labels. AR can personalize the nutritional information based on the consumer's
dietary needs and preferences. For instance, an individual who is lactose intolerant could use
an AR application that highlights dairy ingredients in red, immediately alerting them to
potential issues. Similarly, someone following a low-carb diet could see carbohydrate content
emphasized, allowing them to make quick, informed decisions about whether a product fits
within their dietary guidelines. This level of personalization ensures that the information
provided is relevant and actionable, making it more likely that consumers will engage with
the nutritional data and use it to guide their purchasing choices. To simplifying and
personalizing nutritional information, AR also enhances consumer engagement by
transforming the act of reading a label into an interactive experience. Traditional labels are
often overlooked or ignored, especially when consumers are in a hurry. AR can make the
process of checking nutritional information more engaging and even enjoyable. For example,
AR applications could include interactive elements such as quizzes or games that educate
consumers about healthy eating habits while they shop. This gamification of nutritional
information could incentivize consumers to pay more attention to the content of their food,
fostering a deeper understanding of nutrition and encouraging healthier choices. AR can
provide contextual information that extends beyond the basic nutritional facts. Consumers are
increasingly interested in the broader implications of their food choices, including the
environmental and ethical impact of the products they buy. AR can be used to display
information about the sourcing and sustainability of ingredients, the carbon footprint of a
product, or the ethical practices of the manufacturer. This transparency not only helps
consumers make more informed decisions but also builds trust in the brands that are willing
to provide this level of detail. Augmented reality offers a powerful tool for enhancing
interaction with nutritional information. By making nutritional data more accessible,
personalized, and engaging, AR has the potential to revolutionize how consumers perceive
and use food labels. As AR technology continues to advance, it is likely to play an
increasingly important role in promoting healthier eating habits and greater transparency in
the food industry, ultimately contributing to better public health outcomes.

IV.  Artificial Intelligence: Personalizing Nutritional Information

Artificial intelligence (Al) is revolutionizing various aspects of daily life, and its integration
into smart nutrition labels represents a significant leap forward in how consumers access and
interpret nutritional information. Traditional labels provide the same standardized data to all
consumers, regardless of their individual health needs, dietary preferences, or lifestyle goals.
This one-size-fits-all approach often fails to resonate with consumers, leading to
disengagement and missed opportunities for healthier choices. Al addresses this gap by
offering a level of personalization that can transform the way people interact with food labels,
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tailoring nutritional information to meet the unique needs of each individual. At the core of
AT’s role in smart nutrition labels is its ability to analyze vast amounts of data to deliver
customized insights. When a consumer scans a product using an Al-driven application, the
system can access their dietary preferences, health goals, and past purchase history to present
relevant information in real time. For instance, if a consumer has indicated that they are on a
low-sodium diet, the Al can highlight the sodium content of the product prominently, helping
them quickly determine if it aligns with their dietary restrictions. This targeted approach
saves time and reduces the cognitive burden on consumers, making it easier for them to make
informed decisions that are aligned with their health objectives. Beyond simply highlighting
specific nutrients or ingredients, Al can also provide more holistic recommendations. For
example, if a consumer frequently buys products high in sugar, the Al could suggest healthier
alternatives or offer tips on reducing sugar intake. This proactive guidance not only helps
consumers improve their dietary habits but also fosters long-term behavior change by
educating them on the health implications of their choices. Al systems can learn from user
interactions over time, refining their recommendations to become increasingly accurate and
relevant. This adaptive learning capability ensures that the nutritional advice provided
remains up-to-date and aligned with the user’s evolving health goals. Another significant
advantage of Al in smart nutrition labels is its ability to integrate with other health-related
technologies. For instance, Al-driven apps can sync with wearable devices, such as fitness
trackers or smartwatches, to provide even more personalized insights. If a consumer’s
wearable device detects that they have had a particularly active day, the Al could suggest
foods that would help replenish lost nutrients or offer a calorie-rich option if their energy
expenditure has been high. This real-time integration of data from multiple sources allows Al
to provide a level of personalization that goes far beyond what traditional nutrition labels can
offer. Al also opens the door to predictive analytics in nutrition. By analyzing patterns in a
consumer’s food choices and correlating them with health outcomes, Al can anticipate
potential future issues and provide preemptive guidance. For example, if the Al detects a
trend of high-fat food purchases combined with other risk factors, it could alert the consumer
to the potential for elevated cholesterol levels and suggest dietary adjustments to mitigate this
risk. This predictive capability empowers consumers to take proactive steps in managing their
health, potentially preventing diet-related illnesses before they arise. Al-driven smart
nutrition labels can enhance transparency and build consumer trust. As consumers become
more informed about the ingredients and nutritional content of their food, they are also likely
to become more concerned about the quality and sourcing of these ingredients. Al can help
address these concerns by providing detailed information about the origin of ingredients, the
ethical standards of suppliers, and the environmental impact of the product. This level of
transparency not only aids consumers in making more ethical and sustainable choices but also
encourages food manufacturers to adopt practices that align with consumer values. Artificial
intelligence plays a crucial role in the evolution of smart nutrition labels by offering
personalized, actionable insights that cater to individual dietary needs and health goals.
Through real-time data analysis, adaptive learning, and predictive capabilities, Al enhances
the relevance and effectiveness of nutritional information, making it easier for consumers to
make healthier, more informed choices. As Al technology continues to advance, its
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integration into smart nutrition labels is likely to drive significant improvements in public
health outcomes and contribute to a more transparent and consumer-focused food industry.

Al Description Benefits Examples Potential
Feature Challenges
Data Analyzes user dietary | Provides tailored | Highlighting Data privacy
Analysis preferences and | recommendations sodium for low- | and security
health goals sodium diets
Adaptive Refines Increases accuracy | Evolving Need for
Learning recommendations and relevance of | dietary tips | continuous
based on user | suggestions based on | data updates
interactions behavior
Predictive | Anticipates  future | Enables  proactive | Alerts for | Potential over-
Analytics | dietary needs and | health management | potential reliance on
health outcomes nutrient predictions
deficiencies
Integration | Syncs with devices to | Provides  context- | Adjusting food | Requires
with offer real-time | sensitive suggestions device
Wearables | insights recommendations based on | compatibility
activity levels

Table 2. Artificial Intelligence: Personalizing Nutritional Information

In this table 2, provides an overview of how artificial intelligence (AI) personalizes
nutritional information to meet individual dietary needs and health goals. It describes Al's
capabilities in analyzing user data, adapting recommendations, and predicting future dietary
needs based on past behavior. The table also explores the benefits of integrating Al with
wearable devices for real-time insights and discusses potential challenges, such as data
privacy and the need for continuous updates. This summary emphasizes Al's role in
delivering tailored, actionable nutritional advice and its impact on consumer health
management.

V. System Implementation Stages

The development and implementation of smart nutrition labels integrating augmented reality
(AR) and artificial intelligence (Al) require a systematic and multidisciplinary approach. This
section outlines the methodology used to design, develop, and evaluate the effectiveness of
smart nutrition labels in enhancing consumer awareness and decision-making. The
methodology is divided into several key stages: user research, technology selection, label
design, system development, and evaluation.

Step 1]. User Research
576

= A JEFANS

ol Povwrmal of
anal Scisncos




[JFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES
ISSN PRINT 2319 1775 Online 2320 7876

Research Paper © 2012 IJFANS. All Rights Reserved [V[c{oe- GRS NEcTT e RIS IRV T R M R Bp X v |

The first stage of the methodology involved conducting comprehensive user research
to understand the needs, preferences, and challenges faced by consumers when
interacting with traditional nutrition labels. This research included surveys, focus
groups, and in-depth interviews with a diverse group of participants, including
individuals with specific dietary needs, health-conscious consumers, and those with
limited nutritional knowledge.

The goal was to identify common pain points, such as difficulty understanding
nutritional information, lack of engagement with labels, and the need for personalized
guidance. The insights gained from this research informed the design of the smart
nutrition labels, ensuring that they addressed real-world consumer needs.

Step 2]. Technology Selection

The next stage involved selecting the appropriate technologies to create the smart
nutrition labels. Augmented reality and artificial intelligence were chosen due to their
complementary strengths in enhancing interactivity and personalization, respectively.
For AR, existing platforms such as ARKit (for iOS) and ARCore (for Android) were
evaluated for their ability to deliver immersive and user-friendly experiences. These
platforms were selected based on their widespread compatibility with consumer
devices and their capability to handle complex 3D visualizations.

For Al, machine learning frameworks like TensorFlow and PyTorch were considered
for developing algorithms capable of analyzing user data and providing personalized
nutritional recommendations. The selection process focused on ensuring that the
chosen technologies could seamlessly integrate with each other and offer a robust,
scalable solution.

Step 3]. Label Design

With the technologies selected, the next step was to design the smart nutrition labels.
This involved creating both the digital interface seen through AR and the underlying
Al algorithms. The label design process was iterative, starting with wireframes and
mockups that were tested with users to gather feedback.

The AR interface was designed to be intuitive, with easy-to-read visual cues and
interactive elements that could be accessed by scanning a product with a smartphone.
The design included features like color-coded nutritional indicators, ingredient
highlights, and contextual tips tailored to individual dietary needs.

The Al component was designed to analyze user data, such as dietary preferences and
health goals, to dynamically adjust the information displayed on the label.

Step 4]. System Development

The development phase involved building the AR and Al components and integrating
them into a cohesive system. The AR component was developed using the selected
AR platforms, ensuring that the digital labels were responsive and could be easily
accessed by users.

The Al algorithms were trained using a large dataset of nutritional information and

user data, allowing the system to provide accurate and relevant recommendations.
577

ol Povwrmal of
anal Scisncos

=0 _ JEEFANSS



IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES
ISSN PRINT 2319 1775 Online 2320 7876
Research Paper © 2012 IJFANS. All Rights Reserved [V[c{oe- GRS NEcTT e RIS IRV T R M R Bp X v |

e The integration process involved ensuring that the AR interface could dynamically
display information generated by the Al algorithms in real-time. Rigorous testing was
conducted to ensure that the system was reliable, user-friendly, and capable of
delivering a seamless experience across different devices and environments.

Step 5]. Evaluation

e The final stage of the methodology was the evaluation of the smart nutrition labels in
a real-world setting. A pilot study was conducted with a group of participants who
were asked to use the smart labels while shopping. The study measured various
outcomes, including user engagement, satisfaction, and the impact of the labels on
purchasing decisions. Participants were surveyed before and after using the smart
labels to assess changes in their understanding of nutritional information and their
confidence in making healthy choices.

e Objective data on product choices and interactions with the labels were collected to
evaluate the effectiveness of the system. The results of the pilot study were analyzed
to identify areas for improvement and to validate the hypothesis that smart nutrition
labels can enhance consumer awareness and promote healthier eating habits.

The methodology for developing smart nutrition labels involved a comprehensive process of
user research, technology selection, label design, system development, and evaluation. By
focusing on the real needs of consumers and leveraging the strengths of AR and Al, this
approach aimed to create a solution that could significantly improve how nutritional
information is communicated and used in everyday life.

V1. Results and Discussion

The implementation and testing of smart nutrition labels utilizing augmented reality (AR) and
artificial intelligence (AI) provided insightful results regarding their effectiveness in
enhancing consumer awareness and decision-making. The evaluation phase, conducted
through a pilot study, yielded quantitative and qualitative data that were analyzed to assess
the impact of these innovative labels on consumer behavior and perceptions. One of the most
significant findings from the study was the marked increase in consumer engagement with
nutritional information. Traditional labels often go unnoticed or are quickly skimmed, but the
introduction of AR significantly changed this behavior. Participants reported that the
interactive nature of the AR labels made the experience of checking nutritional information
more engaging and enjoyable. The visual elements, such as color-coded indicators and
ingredient highlights, were particularly effective in helping users quickly grasp the nutritional
profile of products. This increased engagement is crucial, as it suggests that consumers are
more likely to make informed decisions when they find the process engaging and easy to
understand. In terms of understanding, the personalized information provided by the Al
component greatly enhanced the clarity of nutritional data. Participants with specific dietary
needs, such as low-sodium or gluten-free diets, found the tailored recommendations and
alerts to be highly beneficial. This personalization not only made it easier for consumers to
identify suitable products but also increased their confidence in making health-conscious
choices. The Al-driven suggestions and warnings were particularly appreciated by users with
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less nutritional knowledge, indicating that smart nutrition labels can be a valuable tool in
educating consumers about healthier eating habits.

Aspect Traditional Smart Nutrition Labels | Percentage
Labels (AR + Al) Change

Consumer Engagement 45% 85% +40%

Understanding of | 50% 90% +40%

Nutritional Info

Healthy Product Selection | 30% 70% +40%

Time Spent Reviewing | 15 seconds 40 seconds +167%

Labels

Consumer Satisfaction 55% 88% +33%

Table 3. Comparison of Consumer Behavior and Understanding with Traditional vs.
Smart Nutrition Labels

In this table 3, illustrates the impact of smart nutrition labels compared to traditional labels
across several metrics. Engagement with nutritional information increased significantly, from
45% to 85%, reflecting a 40% improvement in user interaction due to the interactive nature of
AR. Understanding of nutritional details also saw a 40% rise, with 90% of users feeling more
confident about their food choices with smart labels. The selection of healthier products
nearly doubled, highlighting the effectiveness of Al in guiding better dietary decisions. Users
spent more time reviewing labels with smart technology, averaging 40 seconds compared to
just 15 seconds with traditional labels, indicating greater investment in understanding
nutritional content. Consumer satisfaction improved by 33%, demonstrating a positive
reception to the enhanced labeling experience. Overall, these results underscore the
substantial benefits of integrating AR and Al into nutrition labels, enhancing both user
engagement and health outcomes.
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Figure 2. Graphical Analysis of Comparison of Consumer Behavior and Understanding
with Traditional vs. Smart Nutrition Labels

The pilot study also examined the influence of smart nutrition labels on actual purchasing
decisions. The data revealed that a significant proportion of participants altered their buying
behavior as a result of the information provided by the smart labels. For instance, many users
opted for products with healthier profiles when the AR interface highlighted the potential
negative impacts of their usual choices. This shift in behavior underscores the potential of
smart nutrition labels to promote healthier eating by making nutritional information more
accessible and understandable. The Al component's ability to suggest healthier alternatives
was particularly effective. Participants who were presented with healthier options that still
aligned with their taste preferences or dietary needs were more likely to switch from their
initial choices (As shown in above Figure 2). This demonstrates the potential of Al to drive
positive dietary changes by offering personalized guidance that aligns with individual
preferences and goals. The ability to influence purchasing decisions in this way could have
significant public health implications if adopted on a larger scale, contributing to a reduction
in diet-related diseases.

Discussion

Despite the promising results, the study also highlighted several challenges and limitations
that need to be addressed for broader adoption of smart nutrition labels. One key issue was
the accessibility of AR and AI technologies. While most participants had access to
smartphones capable of supporting AR applications, there were still concerns about the
digital divide, particularly for older adults or individuals from lower socioeconomic
backgrounds who may not have access to the necessary technology. Ensuring equitable
access to smart nutrition labels is critical to avoiding further disparities in health outcomes.
Another challenge was the need for consistent and accurate data to feed the Al algorithms.
The effectiveness of Al-driven recommendations depends heavily on the quality and
completeness of the data it processes. In some cases, the Al struggled with limited or
inaccurate product data, which could lead to incorrect recommendations. This highlights the
importance of establishing standardized data practices and ensuring that food manufacturers
provide accurate and comprehensive nutritional information. Privacy concerns were raised by
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some participants, particularly regarding the use of personal health data to tailor Al
recommendations. While many users appreciated the personalized nature of the information,
there was a clear need for transparency about how data is collected, stored, and used.
Addressing these privacy concerns is essential for building trust and ensuring that consumers
are comfortable using these technologies. The results of this pilot study suggest that smart
nutrition labels have the potential to make a significant impact on public health by enhancing
consumer awareness and encouraging healthier eating habits. The combination of AR and Al
offers a powerful tool for transforming the way nutritional information is communicated,
making it more accessible, personalized, and engaging. If widely adopted, smart nutrition
labels could lead to a more informed consumer base, driving demand for healthier products
and potentially influencing food industry practices. The data collected through the use of Al
in smart labels could provide valuable insights into consumer behavior and dietary trends.
This information could be used by public health organizations and policymakers to develop
targeted interventions and campaigns aimed at improving nutrition and reducing the
prevalence of diet-related diseases. The potential for smart nutrition labels to contribute to
broader public health goals should not be underestimated. The integration of augmented
reality and artificial intelligence into smart nutrition labels shows great promise in improving
consumer engagement, understanding, and decision-making regarding nutritional
information.

VII. Conclusion

Incorporating augmented reality and artificial intelligence into nutrition labels represents a
significant advancement in how nutritional information is presented and consumed.
Augmented reality enhances user interaction by transforming static labels into dynamic,
engaging experiences that simplify complex data and provide personalized insights.
Meanwhile, artificial intelligence offers tailored recommendations based on individual
dietary needs and health goals, improving the relevance and accuracy of the information
provided. Together, these technologies can address the limitations of traditional labels,
promote healthier eating habits, and foster greater transparency in the food industry.
Challenges such as technology access, privacy concerns, and the need for standardization
must be addressed to fully realize their potential. As AR and Al continue to evolve, they hold
the promise of transforming consumer behavior, enhancing public health, and driving more
informed food choices in the future.
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