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Abstract

Purpose: The aim of the study was to investigate
effect of food storage conditions on shelf-life in
Uganda

Methodology: This study adopted a desk
methodology. A desk study research design is
commonly known as secondary data collection. This
is basically collecting data from existing resources
preferably because of its low cost advantage as
compared to a field research. Our current study looked
into already published studies and reports as the data
was easily accessed through online journals and
libraries.

Findings: The shelf-life of food products is influenced
by factors like temperature, humidity, and microbial
activity, making proper food storage crucial for
combating food spoilage and waste, especially in
regions with high food insecurity. A World Bank
survey highlighted that low access to essential goods
was primarily due to financial constraints and rising
prices, with a significant portion of the population
experiencing food insecurity. Recent developments in
food storage include the use of natural antimicrobials,
nanotechnology applications, advanced pathogen
detection methods, improved storage management
practices, and biotechnological processes for waste
conversion. These advancements aim to extend food
product shelf life, reduce spoilage, enhance food
safety, and contribute to food security in Uganda.

Unique Contribution to Theory, Practice and
Policy: Arrhenius equation theory, water activity
theory & oxidation theory may be used to anchor
future studies on effect of food storage conditions on
shelf-life in Uganda. Create user-friendly, informative
food labels that clearly highlight allergen information
and provide consumer-friendly guidance on reading
labels. Mandate standardized allergen labeling formats
and allocate funding for public awareness campaigns
on allergen safety.
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INTRODUCTION

Food shelf-life is the length of time a food can be kept under stated storage conditions while
maintaining its optimum safety and quality. It depends on many factors such as the ingredients,
manufacturing process, packaging, and storage conditions of the food. Food shelf-life is indicated
by either a best-before date or a use-by date on the food label, depending on whether the food is
highly perishable or not. One example of food shelf-life in developed economies is the use of
modified atmosphere packaging (MAP) to extend the shelf-life of fresh meat products. MAP
involves replacing the air inside the package with a gas mixture that inhibits the growth of spoilage
microorganisms and preserves the color and flavor of the meat. According to a study by Hammond
(2015), MAP can increase the shelf-life of beef from 3 to 21 days, pork from 5 to 28 days, and
lamb from 4 to 35 days, when stored at 4°C. However, MAP also requires more energy inputs than
conventional packaging, which may have environmental implications. Another example of food
shelf-life in developed economies is the use of canning to preserve fruits and vegetables. Canning
involves heating the food to a high temperature and sealing it in an airtight container, which
prevents microbial contamination and enzymatic degradation. Canned foods can have a shelf-life
of several years when stored at room temperature. According to the Food Standards Agency (FSA),
canned foods account for about 15% of the UK fruit and vegetable market, and provide a
convenient and nutritious source of food for consumers.

Food shelf-life plays a crucial role in developed economies such as the USA and Japan by ensuring
food safety, minimizing food waste, and supporting economic sustainability. In the USA, where
food waste is a significant concern, extended shelf-life technologies and practices have gained
prominence. For instance, a study by Hall (2019) reported that the adoption of modified
atmosphere packaging (MAP) in the US fresh produce industry contributed to a reduction in food
waste by extending the shelf-life of fruits and vegetables. This technology involves modifying the
composition of gases within the packaging to slow down ripening and deterioration, thereby
reducing the need for premature disposal of fresh produce.

In Japan, a developed economy known for its efficient supply chain management, advancements
in food shelf-life extension have also been notable. A study by Nakamura (2018) revealed that
Japan has been investing in cold chain logistics and technologies to prolong the shelf-life of
perishable products like seafood. The introduction of high-tech refrigerated storage and
transportation systems has not only reduced food losses but has also contributed to the country's
reputation for delivering high-quality, safe food products. These examples from developed
economies highlight how food shelf-life management through innovative technologies and supply
chain practices can positively impact food waste reduction and overall food security.

Food shelf-life management in Uganda is of paramount importance for ensuring food security,
reducing post-harvest losses, and improving the livelihoods of small-scale farmers. According to
research by Biruma (2017), Uganda faces significant challenges related to food storage and
preservation, particularly for staple crops like maize and beans. These crops are vulnerable to pests
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and fungal infestations during storage, resulting in substantial losses for farmers. In response to
these challenges, Uganda has been actively promoting the use of hermetic storage technologies,
such as Purdue Improved Crop Storage (PICS) bags. A study by Nakaketo (2016) highlighted the
effectiveness of PICS bags in extending the shelf-life of maize in Uganda. These airtight bags
create an oxygen-depleted environment, preventing the growth of pests and fungi, and have been
instrumental in reducing post-harvest losses. The adoption of such technologies contributes to
improved food security and income for farmers in Uganda. These examples demonstrate how food
shelf-life management, through the use of innovative storage technologies like PICS bags, has a
significant impact in developing economies like Uganda. By addressing post-harvest losses,
enhancing food security, and increasing farmers' incomes, these practices play a crucial role in
improving the overall well-being of communities in such regions.

In developing economies like India and Nigeria, food shelf-life management plays a critical role
in addressing food security challenges and reducing post-harvest losses. In India, where agriculture
is a major contributor to the economy, the adoption of modern storage and packaging techniques
has been growing. A study by Jindal (2017) highlighted the importance of controlled atmosphere
storage (CAS) in extending the shelf-life of fruits like mangoes. CAS involves regulating
temperature, humidity, and gas composition to slow down the ripening process and extend the
marketability of fruits, reducing food losses and improving farmers' income.

In Nigeria, another developing economy, food shelf-life management is essential for preserving
staple crops such as yam and cassava. A study by Adelekan (2020) discussed the impact of
improved storage facilities and packaging practices on yam shelf-life. By adopting proper storage
and packaging methods, Nigeria has been able to reduce post-harvest losses and enhance food
security. These examples illustrate the critical role of food shelf-life management in developing
economies, where it not only helps reduce food waste but also supports economic growth and food
accessibility for vulnerable populations.

In Bangladesh, a country with a high population density and a predominantly agrarian economy,
the management of food shelf-life is crucial for ensuring food security and minimizing post-harvest
losses. A study by Hossain (2019) highlighted the importance of improved storage facilities such
as metal silos for rice storage. These silos protect rice grains from pests and environmental factors,
contributing to reduced losses and enhanced food security. The research emphasized the need for
government support and investment in modern storage infrastructure to benefit small-scale farmers
and improve food availability.

In Vietnam, a rapidly developing Southeast Asian nation with a growing agricultural sector,
effective food shelf-life management is essential for preserving the quality of seafood products, a
significant contributor to the country's exports. Research by Nguyen (2018) discussed the use of
advanced freezing and cold chain logistics for seafood storage and transportation. These
technologies not only extend the shelf-life of seafood but also ensure compliance with international
quality standards, expanding market access and export opportunities for Vietnamese seafood. The
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study highlighted the importance of industry collaboration and technology adoption to enhance
food safety and economic sustainability.

In sub-Saharan economies like Ethiopia and Kenya, food shelf-life management is instrumental in
addressing food security challenges and ensuring the availability of nutritious food. In Ethiopia, a
country heavily reliant on agriculture, research by Lemma (2019) demonstrated the use of hermetic
storage bags to extend the shelf-life of grains, particularly maize and wheat. Hermetic storage
creates a sealed environment that prevents oxygen and moisture from entering, effectively
controlling insect infestations and fungal growth. This technology has helped reduce post-harvest
losses and improve food security in the region. In Ethiopia, a country with a strong agricultural
base, food storage challenges are prominent, particularly for grains and legumes. The use of
hermetic storage bags, as demonstrated in a study by Tadesse (2018), has been instrumental in
extending the shelf-life of stored grains such as wheat and teff. Hermetic storage methods prevent
insect infestations and mold growth, ensuring the preservation of grain quality. Ethiopia's efforts
to promote these technologies contribute not only to reduced post-harvest losses but also to
increased food security, especially in rural areas where grains are staple foods.

Similarly, in Kenya, where horticulture is a vital sector, innovations in cold chain logistics have
been essential in extending the shelf-life of fresh produce. A study by Maina (2018) emphasized
the role of efficient cold storage and transportation systems in preserving the quality and safety of
perishable crops like vegetables and fruits. These technologies have not only reduced food losses
but have also expanded market access for small-scale farmers, contributing to their economic well-
being. In sub-Saharan economies, food shelf-life management is pivotal in enhancing food
security, reducing waste, and supporting the livelihoods of local farmers. In Kenya, which is
characterized by a diverse agricultural sector, the management of food shelf-life is crucial for
reducing post-harvest losses and ensuring food security. A study by Mutungi (2016) highlighted
the importance of adopting solar drying technologies for perishable crops like fruits and
vegetables. Solar drying not only extends the shelf-life of these crops but also provides an income-
generating opportunity for small-scale farmers. The research emphasized the need for training and
capacity-building programs to promote the adoption of solar drying technologies, which contribute
to improving the livelihoods of rural communities in Kenya.

In Nigeria, a country with a diverse agricultural landscape, the management of food shelf-life is
essential for addressing post-harvest losses, ensuring food security, and supporting the livelihoods
of smallholder farmers. A study by Ajao (2019) highlighted the role of improved storage facilities,
including silos, in extending the shelf-life of maize and other grains. These storage facilities protect
grains from pests and environmental factors, contributing to reduced losses and increased income
for farmers. The research emphasized the need for government policies and investments in modern
storage infrastructure to enhance food security in Nigeria.

In Ghana, another sub-Saharan African nation, the preservation of staple crops like cassava is
critical to address food security challenges. Research by Arthur (2019) discussed the use of solar
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drying technologies for cassava processing. Solar drying not only extends the shelf-life of cassava
products but also enhances their marketability. The study advocated for the adoption of solar
drying techniques and the promotion of value addition in cassava processing as strategies to reduce
post-harvest losses and improve food security in Ghana.

Conceptually, storage conditions in the context of food science refer to the environmental factors
and parameters under which food products are stored, including temperature, humidity, light
exposure, and packaging materials. These conditions play a critical role in determining the shelf-
life of food items, affecting their safety, quality, and overall consumer acceptability. Online
learning can serve as an effective platform for disseminating knowledge and understanding the
impact of various storage conditions on food shelf-life. Through online courses, webinars, and
interactive modules, individuals involved in the food industry, such as manufacturers, distributors,
and retailers, can acquire the necessary insights and skills to optimize food storage practices. For
instance, maintaining proper temperature control is a crucial storage condition that significantly
influences food shelf-life. Online learning resources can educate food handlers and professionals
on the importance of temperature monitoring and control, helping them understand the impact of
temperature fluctuations on food safety and quality (Smith, 2019). Similarly, humidity levels,
exposure to light, and suitable packaging materials are other critical storage conditions that affect
food shelf-life. Online courses can provide in-depth information on how these factors interact with
different food products, enabling learners to make informed decisions to extend the shelf-life of
foods (Johnson, 2020).

Problem Statement

Food storage conditions are crucial for ensuring the quality and safety of food products, especially
in developing countries like Uganda where post-harvest losses are high. However, there is limited
research on how different storage conditions affect the shelf-life of various food commodities in
Uganda. According to Okello (2019), most studies on food storage in Uganda focus on cereals and
legumes, while neglecting other important food groups such as fruits, vegetables, dairy, and meat
products. Therefore, there is a need to investigate the effect of food storage conditions on the shelf-
life of different food products in Uganda and identify the optimal storage methods for each food
group. This would help to reduce food wastage, improve food security, and enhance food quality
and safety in Uganda. (Okello, Mugisha, & Balikowa (2019).

One of the major challenges facing Uganda is food insecurity, which affects millions of people,
especially the poorest and the rural residents (World Bank, 2022). Food spoilage is one of the
factors that contributes to food insecurity, as it reduces the availability and quality of food
products. Food spoilage is influenced by various factors, such as temperature, moisture,
microorganisms, insects, rodents, and chemical reactions (Gaur Rudra, 2022). Food storage
conditions play a crucial role in preventing or delaying food spoilage and extending the shelf life
of food products. However, there is limited research on the effect of different food storage
conditions on the shelf life of various food products in Uganda. Therefore, this study aims to fill

57


http://www.iprjb.org/

International Journal of Food Sciences
ISSN: 2789-7680 (Online)
Vol.6, Issue 2, No.5. pp. 53 - 66, 2023

INTERNATIONAL PEER REVIEWED
JOURNAL AND BOOK PUBLISHING

WwWw.iprjb.org

this gap by investigating how different storage conditions, such as temperature, humidity,
packaging, and preservation methods, affect the shelf life of selected food products in Uganda.
This study will provide useful information for food producers, processors, distributors, and
consumers on how to optimize food storage conditions to reduce food spoilage and waste, enhance
food safety and quality, and improve food security in Uganda.

Theoretical Framework
Arrhenius Equation Theory

The Arrhenius Equation, proposed by Swedish scientist Svante Arrhenius in the late 19th century,
is a fundamental concept in chemical kinetics and thermodynamics. This theory suggests that the
rate of chemical reactions, including food spoilage reactions, is directly influenced by temperature.
The Arrhenius Equation posits that for every 10°C increase in temperature, the rate of reaction
approximately doubles. In the context of food storage conditions and shelf-life, this theory is
highly relevant because it highlights the critical role of temperature control in extending or
reducing the shelf-life of food products (Smith, 2019). Proper temperature management can slow
down the degradation of food quality, minimize microbial growth, and ultimately enhance food
safety and consumer satisfaction.

Water Activity Theory

Water activity (WA) theory, developed by American scientist H.F. Davis, focuses on the role of
water availability in food preservation and microbial growth. This theory emphasizes that
microorganisms require a certain level of water activity to grow and reproduce. Foods with lower
water activity levels are less susceptible to spoilage and microbial contamination. Understanding
this theory is vital for food storage conditions because it underscores the importance of moisture
control, such as drying or using desiccants, to extend the shelf-life of various food products
(Johnson, 2020). By managing water activity levels, food manufacturers can reduce the risk of
microbial proliferation and improve the stability of their products.

Oxidation Theory

Oxidation theory, based on the work of French chemist Antoine Lavoisier and further developed
by other scientists, explores the impact of oxygen exposure on chemical reactions, particularly the
degradation of organic compounds. In the context of food storage conditions and shelf-life, this
theory is highly relevant because it highlights the role of oxygen as a primary catalyst for food
spoilage and degradation (Brown, 2020). Oxygen can lead to the oxidation of fats, oils, and other
components in food, resulting in rancidity, off-flavors, and nutrient loss. Proper packaging and
storage conditions that minimize oxygen exposure are essential to extend the shelf-life of food
products and maintain their quality and safety.

Empirical Studies
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Lee (2018) examined influence of temperature and humidity variations on the shelf-life of
perishable foods. Employing a controlled experimental approach, researchers stored various food
products, ranging from fresh fruits to dairy items, under different temperature and humidity
conditions. The study monitored these products over a specified period using sensory evaluation
and microbial analysis. The findings from the research demonstrated that higher temperatures and
increased humidity levels significantly accelerated food spoilage and microbial growth, thereby
reducing the overall shelf-life of the products. This empirical evidence suggests that strict control
over temperature and humidity during food storage is imperative for prolonging shelf-life and
maintaining product quality, particularly for perishable goods (Lee, 2018).

Zhang and Wang (2019) undertook an empirical investigation with the specific aim of
understanding the impact of packaging materials on the shelf-life of dairy products. This study
delved into the oxygen permeability rates of various packaging materials and tracked the
deterioration of dairy product quality over time. The empirical results presented a clear picture:
packaging materials with lower oxygen permeability significantly extended the shelf-life of dairy
products by effectively preventing oxidation. This critical insight has practical implications for the
food industry, as it underscores the importance of selecting appropriate packaging materials to
enhance the shelf-life of products like dairy items. As a recommendation based on these findings,
the study encourages the use of oxygen-impermeable packaging for dairy products to ensure
prolonged shelf-life and the retention of product quality (Zhang & Wang, 2019).

Gupta (2017) embarked on an empirical journey to assess the impact of light exposure on the shelf-
life of light-sensitive food products, with a specific focus on olive oil. Utilizing a combination of
spectroscopy and sensory analysis, the study offered insights into the deterioration of olive oil
quality due to exposure to light, especially ultraviolet (UV) light. The empirical data indicated that
light exposure led to the degradation of olive oil quality over time, raising concerns about its safety
and efficacy. The study, therefore, recommended the adoption of strategies such as using opaque
packaging or minimizing exposure to light to extend the shelf-life of light-sensitive food products
like olive oil. These findings provide valuable guidance for both manufacturers and consumers in
preserving the quality of such products (Gupta, 2017).

Chen (2020) conducted empirical research to explore the influence of packaging gas composition
on the shelf-life of fresh-cut fruits. Employing controlled experiments with varying gas
compositions, the study monitored the microbial activity and quality of fresh-cut fruits over time.
The empirical evidence revealed that specific gas mixtures, characterized by reduced oxygen levels
and elevated carbon dioxide levels, effectively inhibited microbial growth and maintained the
freshness of the fruits. This empirical insight has significant implications for the food industry's
efforts to extend the shelf-life of fresh-cut fruits. As a result, the study recommends the adoption
of tailored modified atmosphere packaging (MAP) to enhance the shelf-life and quality of fresh-
cut fruits, catering to the growing demand for convenience and freshness in food products (Chen,
2020).
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Smith and Johnson (2018) conducted a comprehensive longitudinal study to investigate the
empirical relationship between storage temperature fluctuations during transportation and the
shelf-life of frozen seafood products. Over several years, the researchers collected data from
multiple seafood distributors and analyzed temperature records during transportation. The
empirical findings highlighted a critical issue: temperature fluctuations above freezing points
during transportation resulted in partial thawing and refreezing of frozen seafood. This
phenomenon negatively impacted the texture and flavor of the products, raising concerns about
their safety and quality. Consequently, the study recommended stricter temperature control
measures during transportation to ensure the integrity and extended shelf-life of frozen seafood,
which is vital for consumer satisfaction and food safety (Smith & Johnson, 2018).

Patel (2016) conducted an empirical study with the objective of assessing the effect of moisture
levels in rice storage on its shelf-life and overall quality. Employing moisture content analysis and
sensory evaluation, the researchers monitored changes in rice quality over time. The empirical
findings revealed a crucial relationship: higher moisture levels in rice storage were associated with
increased microbial activity and accelerated degradation of rice quality. This empirical insight is
particularly significant for regions where rice is a staple food, as it underscores the importance of
maintaining low moisture levels during rice storage to prolong its shelf-life and ensure its safety
and nutritional value. The study's recommendations advocate for improved storage practices and
moisture control in rice storage facilities (Patel, 2016).

Wang and Liu (2017) conducted empirical research aimed at investigating the influence of relative
humidity in cold storage on the shelf-life of fresh vegetables. The study involved controlled
experiments in which varying humidity levels were maintained, while regular assessments of
vegetable quality were conducted over time. Empirical findings from this research emphasized the
significance of maintaining optimal humidity levels in cold storage facilities. These optimal levels
were found to significantly extend the shelf-life of fresh vegetables by preventing wilting and
decay, preserving the quality of the produce. Therefore, the study recommended humidity control
as a critical factor in vegetable storage facilities to enhance shelf-life and reduce food waste (Wang
& Liu, 2017).

Kim (2019) embarked on an empirical research endeavor to explore the impact of storage
conditions, including temperature and humidity fluctuations, on the shelf-life of bakery products.
Employing a combination of sensory evaluation and chemical analysis, the study assessed the
quality changes in various baked goods over time. Empirical results illuminated the detrimental
effects of temperature and humidity fluctuations during storage, leading to textural and flavor
deterioration in bakery products. These findings underscore the significance of controlled storage
environments to minimize fluctuations, ensuring that bakery products maintain their quality over
an extended shelf-life. The study's recommendations serve as valuable insights for the bakery
industry, emphasizing the importance of precise storage conditions in preserving product quality
(Kim, 2019).
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METHODOLOGY

This study adopted a desk methodology. A desk study research design is commonly known as
secondary data collection. This is basically collecting data from existing resources preferably
because of its low-cost advantage as compared to field research. Our current study looked into
already published studies and reports as the data was easily accessed through online journals and
libraries.

FINDINGS

The results were analyzed into various research gap categories that is conceptual, contextual and
methodological gaps

Conceptual Research Gaps: While individual studies have explored the impact of specific factors
such as temperature, humidity, packaging materials, and light exposure on shelf-life, there is a
need for comprehensive research that considers the interplay of these factors. Understanding how
these variables interact and affect the shelf-life of various food products under real-world
conditions remains a conceptual research gap. Existing studies have highlighted the significance
of temperature, humidity, and gas composition in food storage. However, there is a research gap
in optimizing these conditions for different food products, taking into account variations in food
types, packaging materials, and environmental factors. Developing tailored storage
recommendations for specific food categories is essential (Lee, 2018; Zhang & Wang, 2019).

Contextual Research Gaps: The studies by (Smith & Johnson, 2018; Patel, 2016) provided
empirical evidence and recommendations based on specific contexts (e.g., the USA, China, and
India). Research gaps exist in adapting these findings to diverse regional contexts, where factors
such as climate, infrastructure, and consumer preferences may differ significantly. Context-
specific strategies for shelf-life extension are needed. Technical aspects of shelf-life, there is
limited exploration of consumer behavior and perception regarding food shelf-life. Understanding
how consumers perceive and respond to shelf-life information on food labels and their willingness
to adopt recommended storage practices is a contextual research gap.

Geographical Research Gaps: The studies predominantly focus on the impact of temperature,
humidity, and storage conditions in specific geographical regions. Research gaps exist in assessing
how geographical variations, including altitude, latitude, and proximity to oceans, affect food
shelf-life. These variations can influence the choice of storage technologies and strategies. Studies
like the one on frozen seafood transportation highlight temperature control during transportation.
However, there is a research gap in understanding the global supply chain's complexities and how
temperature fluctuations impact food quality and safety during international shipping (Wang &
Liu, 2017; Kim, 2019).

CONCLUSION AND RECOMMENDATIONS

Conclusion
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The empirical studies conducted on the effect of food storage conditions on shelf-life have
provided invaluable insights into the critical factors that influence the longevity and quality of
various food products. These studies have consistently demonstrated that temperature and
humidity control, appropriate packaging materials, and protection from light exposure are
paramount in extending the shelf-life of perishable items, dairy products, light-sensitive goods,
fresh-cut fruits, frozen seafood, rice, fresh vegetables, and bakery products. The findings
emphasize the significance of precise storage conditions, moisture control, and the use of suitable
packaging materials in preserving the safety, nutritional value, and sensory attributes of food
products.

Furthermore, these empirical investigations have practical implications for both the food industry
and consumers. They underscore the importance of adherence to best practices in food storage,
transportation, and packaging to minimize spoilage, reduce food waste, and enhance consumer
safety. These recommendations are particularly relevant in a global context where food security
and sustainability are increasingly important. Overall, the empirical evidence gathered from these
studies highlights the complex interplay between storage conditions and food shelf-life. By
understanding these dynamics, stakeholders in the food supply chain can make informed decisions
to ensure the availability of safe and high-quality food products for consumers, ultimately
contributing to a more sustainable and responsible food industry.

Recommendations
Theory

Conduct research to assess the effectiveness of different educational approaches in influencing
consumer behavior and adherence to allergen labeling. Conduct longitudinal studies to track the
effects of sustained temperature and humidity control on food shelf-life to refine best practices.
Investigate the consumer perception and acceptance of innovative packaging materials to
understand the psychological factors influencing their adoption. Conduct cross-cultural studies to
assess how cultural factors influence consumer responses to allergen labeling and educational
campaigns.

Practice

Create user-friendly, informative food labels that clearly highlight allergen information and
provide consumer-friendly guidance on reading labels. Equip transportation vehicles with real-
time temperature monitoring and automated control systems to maintain consistent conditions.
Develop storage guidelines specific to food categories, adjusting temperature and humidity levels
to suit the unique requirements of each product. Invest in energy-efficient cooling and humidity
control technologies to reduce operational costs while maintaining optimal conditions. Explore
collaborations with research institutions to develop packaging materials that minimize
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environmental impact and maximize food preservation. Implement QR code technology on food
labels that links to online resources providing detailed allergen information and safe handling
instructions. Equip transportation vehicles with real-time GPS tracking and temperature data
logging to ensure adherence to standards and traceability. Implement automated monitoring
systems that adjust storage conditions based on real-time product-specific data, ensuring optimal
conditions.

Policy

Mandate standardized allergen labeling formats and allocate funding for public awareness
campaigns on allergen safety. Enforce regulations specifying temperature tolerance limits during
transportation and introduce penalties for non-compliance. Consider incorporating tailored storage
recommendations into food safety regulations, taking into account the diversity of food products.
Collaborate with industry associations to develop industry-specific guidelines for temperature and
humidity control that can be widely adopted. Offer tax incentives or subsidies to companies
adopting sustainable packaging practices and materials, encouraging industry-wide adoption.
Establish a national database or app for allergen information accessible to consumers, harmonizing
allergen labeling standards. Collaborate with industry associations to create voluntary
transportation quality standards and provide certification for compliant companies. Develop
storage certification programs for food facilities that adhere to tailored storage recommendations,
incentivizing compliance.
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