


FOOD SAFETY & PRODUCT INTEGRITY JUSTIFICATION

How to use this document:
This document provides the technical justification and supporting citations for the applicant’s request for a categorical exclusion from SB 54 regulations for packaging used in fresh produce. Based on your commodity, you must explain how the packaging is necessary to:
· Prevent microbial contamination
· Maintain product integrity, safety and quality during transport
· Prevent physical damage (e.g., crushing, bruising)
· Preserve shelf life
· Maintain respiration / modified atmosphere (if applicable)

The content below is for reference. Please modify to include the specifics for your operation and specific commodity needs. Each section explains why the applicant’s current packaging is required to maintain compliance with federal food safety laws, guidelines, and industry best practices, and why no feasible recyclable or compostable alternative currently meets those same federal requirements while preserving product safety and integrity. 

Justification:
The development and commercialization of alternative sustainable packaging materials capable of safely packaging fresh‑cut produce is widely recognized as a long‑term, multi‑stage process involving extensive research and development, pilot trials, scale‑up, commercialization, and regulatory and legal review[footnoteRef:1][footnoteRef:2]. Academic and industry literature consistently describe this pathway as measured in years rather than months, particularly for food‑contact applications requiring validated safety, consistent performance, and regulatory compliance. Sustainable packaging materials must, at a minimum, reproduce all critical functional attributes of conventional packaging, including oxygen and moisture barrier performance, mechanical strength, seal integrity, and compatibility with modified atmosphere packaging systems. However, multiple reviews confirm that most bio‑based and biodegradable materials do not yet match petrochemical plastics in gas and moisture barrier properties, especially under the temperature variability and distribution conditions typical of fresh‑cut produce supply chains. [1:  Cheng, Juan, et al. “Applications of Biodegradable Materials in Food Packaging: A Review.” Alexandria Engineering Journal, vol. 91, 2024, pp. 70–83, https://doi.org/10.1016/j.aej.2024.01.080.]  [2:  Trinh, Binh Minh, et al. The Barrier Properties of Sustainable Multiphase and Multicomponent Packaging Materials: A Review. ResearchGate, 2023,
https://www.researchgate.net/publication/366991487] 


The financial investment required to develop, validate, and implement sustainable alternatives is also substantial, with costs accumulating across material development, shelf‑life testing, food safety validation, equipment modification, and ongoing quality assurance. Industry analyses describe sustainable packaging transitions as capital‑intensive initiatives that carry significant operational risk when performance is inconsistent or supply is unreliable. Even when promising materials exist at laboratory or pilot scale, commercial availability at the volumes required for national fresh‑cut produce operations remains limited, constrained by raw material supply, manufacturing capacity, and variability in material performance[footnoteRef:3][footnoteRef:4].  [3:  Feber, David, Daniel Nordigården, and Anne Grimmelt. “The Push for Sustainability Packaging Is Real—and Complicated.” McKinsey & Company, 4 Nov. 2025, https://www.mckinsey.com/industries/energy-and-materials/our-insights/blog/the-push-for-sustainability-packaging-is-real-and-complicated.]  [4:  Fofana, Oumar. “Packaging Challenges in the Food Sector.” Packaging Gateway, 7 Nov. 2024, https://www.packaging-gateway.com/features/packaging-challenges-in-the-food-sector/.] 


Additionally, sustainable materials must maintain product quality throughout shelf life, as premature moisture loss, oxygen ingress, or mechanical failure can directly increase microbial risk and food waste. Reviews of biodegradable and bio‑based packaging repeatedly note that inconsistent barrier properties can accelerate spoilage and undermine food safety objectives, particularly for highly perishable and fresh‑cut products[footnoteRef:5][footnoteRef:6]. These risks are compounded by the lack of supporting processing, recycling, and composting infrastructure capable of handling many multi‑layer or novel sustainable materials at scale, limiting their practical end‑of‑life feasibility despite theoretical environmental benefits.  [5:  Cheng, Juan, Rui Gao, Yong Zhu, and Qinbao Lin. “Applications of Biodegradable Materials in Food Packaging: A Review.” Alexandria Engineering Journal, vol. 91, 2024, pp. 70–83. Elsevier, https://doi.org/10.1016/j.aej.2024.01.080]  [6:  Trinh, Binh Minh, et al. The Barrier Properties of Sustainable Multiphase and Multicomponent Packaging Materials: A Review. ResearchGate, 2023,
https://www.researchgate.net/publication/366991487] 


Taken together, the current body of evidence supports the conclusion that no alternative sustainable packaging material is presently commercially available at scale that meets federal food safety requirements while also delivering the full performance characteristics required for fresh‑cut produce. As a result, premature substitution of existing packaging formats would pose unacceptable risks to food safety, product quality, and supply chain reliability. Continued research, infrastructure development, and iterative validation are necessary before functional equivalency can realistically be achieved. 

Sources that support a lack of alternatives:
· Sustainable and Bio-Based Food Packaging: A Review on Past and Current Design Innovations
· Overview of current challenges in new food product development
· The Barrier Properties of Sustainable Multiphase and Multicomponent Packaging Materials: A review
· Applications of biodegradable materials in food packaging: A review
· Packaging challenges in the food sector
· The push for sustainability packaging is real—and complicated
· (14) How Long Does It Take to Implement Sustainable Packaging? | LinkedIn

Highly Perishable (e.g., Fresh-Cut Produce)
· Prevent microbial contamination: Packaging is essential for food safety, as fresh-cut products have exposed tissues that are highly vulnerable to pathogen growth. Packaging minimizes contamination post-processing (Human Foods Program, 2018).

· Maintain product safety and quality: Fresh-cut items deteriorate rapidly due to increased respiration and enzymatic activity (Food Fundamentals and Chemistry, 2025). Packaging helps maintain appropriate moisture and reduces oxidation. It also reduces microbial growth thereby maximizing quality throughout its shelf life (Brecht, 2019).

· Prevent physical damage (e.g., crushing): Packaging protects product integrity and prevents compaction, which can lead to fluid release and accelerated spoilage (Brandenburg, 2022).

· Maintain respiration / modified atmosphere (if applicable): MAP is often critical for fresh-cut produce to slow respiration and microbial growth (Brandenburg, 2022). Alternatives that do not provide adequate gas control have resulted in significantly reduced shelf life (Giannakourou & Tsironi, 2021).
Highly Perishable (e.g., berries)
· Prevent microbial contamination: Packaging is essential to minimize handling and exposure, as these products are highly susceptible to contamination and microbial growth (Human Foods Program, 2018).

At present, there are limited sustainable packaging alternatives that consistently provide the barrier performance, seal integrity, and durability required to protect berries under commercial packaging, transport, and retail conditions. Materials that fail to maintain these functions increase the likelihood of contamination and food safety risk, reinforcing the continued need for conventional packaging solutions.

· Maintain product safety and quality: Berries have high respiration rates and are extremely sensitive to moisture loss and decay. Packaging helps maintain humidity and slows deterioration (Kumar, et al., 2018).

While sustainable materials continue to be evaluated, many have demonstrated inconsistent moisture and gas barrier properties, leading to accelerated decay and unacceptable shelf-life reduction (Trinh, et al., 2023). For this category, premature adoption of lower‑performing materials can increase food waste and product loss, which undermines overall sustainability goals.

· Prevent physical damage (e.g., crushing, bruising): Packaging is critical to prevent crushing and leakage, which can accelerate spoilage and create conditions for microbial growth (Sandhya, 2010).

Many sustainable alternatives currently lack the structural strength or consistency required to protect barriers at commercial volumes, increasing both food safety risk and waste.

· Maintain respiration / modified atmosphere (if applicable): Modified atmosphere packaging (MAP) is often necessary to extend shelf life by regulating oxygen and carbon dioxide levels (Berk, 2013). Alternative materials have shown challenges in maintaining consistent atmospheric conditions (Giannakourou & Tsironi, 2021).

At this time, there is a lack of sustainable materials capable of consistently delivering the precise oxygen, carbon dioxide, and moisture transmission rates required for berries across varying temperatures and distribution timelines (Cheng, et al., 2024). Inconsistent gas control has been shown to result in rapid spoilage, making MAP packaging a critical function for maintaining safety and shelf life.

Robust Produce (e.g., grapefruit, melon, pineapple)
· Prevent microbial contamination: Packaging reduces exposure to contaminants during transport and retail handling, particularly for products with surfaces that may come into contact with equipment, water, or human handling (Human Foods Program, 2018). While these commodities often have protective rinds, packaging still helps limit cross-contamination in the supply chain.

· Maintain product safety and quality: These products are less sensitive to rapid quality degradation; however, packaging supports consistent quality by protecting against environmental exposure and maintaining cleanliness (Human Foods Program, 2018). It also provides traceability (Dwibedi, et al., 2024).

· Prevent physical damage (e.g., crushing): Packaging is primarily important for containment, stacking, and transport efficiency. While individual items are relatively robust, packaging prevents shifting, abrasion, and cumulative damage during distribution.

· Maintain respiration / modified atmosphere (if applicable): Modified atmosphere packaging (MAP) is generally not required for this group. Packaging is not designed to actively regulate respiration but can provide some barrier properties (Han, 2014).

Resilient Produce (e.g., apples, avocadoes, pears)
· Prevent microbial contamination: Packaging reduces handling and exposure to contaminants, particularly in retail environments where unpackaged produce may be frequently touched (Human Foods Program, 2018).

· Maintain product safety and quality: These commodities benefit from packaging that reduces moisture loss and helps maintain firmness and visual quality over time. Packaging also provides traceability (Dwibedi, et al., 2024).

· Prevent physical damage (e.g., crushing): Packaging plays an important role in preventing bruising and pressure damage, which can lead to internal breakdown and increased susceptibility to microbial growth (Sandhya, 2010).

· Maintain respiration / modified atmosphere (if applicable): Some packaging formats can provide limited atmospheric modification; however, full MAP is not always necessary. Trials of sustainable alternative materials have shown inconsistent performance in maintaining optimal gas exchange. MAP continues to be used in both retail and wholesale packaging for uncut products where respiration control is required (Hagen, 2008).

Delicate Produce (e.g., cherries, grapes, nectarines)
· Prevent microbial contamination: Packaging significantly reduces contamination risk by limiting direct handling and protecting sensitive surfaces that are more prone to microbial contamination (Human Foods Program, 2018).

· Maintain product safety and quality: These commodities are sensitive to moisture loss and temperature fluctuations. Packaging helps maintain humidity and slows quality degradation. It also provides traceability (Dwibedi, et al., 2024).

· Prevent physical damage (e.g., crushing): Packaging is critical to prevent bruising, splitting, and skin damage, which can rapidly lead to spoilage and loss of marketability (Giannakourou & Tsironi, 2021).

· Maintain respiration / modified atmosphere (if applicable): Packaging may provide passive modified atmosphere conditions that help extend shelf life. Performance depends on film permeability, film area, film thickness, temperature, and the respiratory behavior of the product (Brandenburg, 2022).

Resources
· Modified Atmosphere Packaging - an overview | ScienceDirect Topics
· Extending Shelf Life with Modified Atmosphere Packaging (MAP) - Food Fundamentals and Chemistry
· Modified Atmosphere Packaging (MAP) White Paper
· Guidance for Industry: Guide to Minimize Microbial Food Safety Hazards for Fresh Fruits and Vegetables
· Postharvest Biology and Technology of Berries | Springer Nature Link
· Research progress in the preservation and packaging of fruits and vegetables: From traditional methods to innovative technologies - ScienceDirect
· Application of Processing and Packaging Hurdles for Fresh-Cut Fruits and Vegetables Preservation
· Modified atmosphere packaging of fresh produce: Current status and future needs



 
 
 
