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Introduction: The Evolution of Packaging

The evolution of packaging is a fascinating journey that spans thousands of years, reflecting advances in 
technology, materials, and consumer needs. 

The Prehistoric people used leaves and animal skins to wrap and carry food. By late Medieval and 
Renaissance period, the introduction of glassblowing created jars to hold and preserve food. The Industrial 
Revolution brought significant advancements in packaging. Tinplate cans were invented in the early 
19th century, revolutionizing food preservation. Cardboard and paperboard boxes also became more 
popular. The development of synthetic plastics in the early 20th century, such as Bakelite, marked a major 
milestone. These materials offered versatility and led to the creation of plastic packaging, which quickly 
gained popularity. The mid-20th century saw the emergence of various plastic packaging types, including 
plastic bottles, bags, and containers. This period marked the beginning of single-use plastics and the 
convenience-driven culture of disposable packaging.

In the late 20th century, environmental awareness grew, leading to concerns about the negative impact 
of plastic waste on the environment. Recycling programs were introduced, and there was an increased 
focus on reducing packaging waste. The 21st century has witnessed a significant shift towards sustainable 
packaging. Businesses and consumers have become more environmentally conscious, leading to 
innovations in eco-friendly materials, reduced packaging, and circular economy approaches.

Future trends lead toward a circular economy, which emphasizes reducing, reusing, and recycling 
packaging. Businesses are exploring closed-loop systems and sustainable materials to minimize waste. 
The future of packaging will likely involve even more innovative materials, including biodegradable 
plastics, edible packaging, and materials derived from sustainable sources. These materials aim to balance 
functionality with reduced environmental impact.

The advancement of packaging is an ongoing journey driven by the need to protect products, enhance 
convenience, and address environmental concerns. As sustainability and consumer preferences continue to 
shape the packaging industry, it will be fascinating to see how packaging continues to evolve in the coming 
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Chapter 1: Why Food Packaging Matters

In the hustle and bustle of our daily lives, we rarely pause to consider the significance of food packaging. 
Yet, the packages that encase our favorite snacks, preserve the freshness of our produce, and protect 
the integrity of our meals play a crucial role in our modern food ecosystem. Food packaging is the silent 
guardian that ensures the food we love reaches our tables safely and in the best possible condition.

However, this seemingly mundane aspect of our daily lives is far from inconsequential. The choices 
we make regarding food packaging materials have profound implications for the environment, our 
communities, and the future of our planet. In this eBook, we embark on a journey to explore the 
intricate world of food packaging. We delve into a critical decision faced by businesses, consumers, and 
policymakers alike: the choice between paper and plastic. 

The Sustainability Challenge

The world is experiencing a growing awareness of environmental sustainability and the urgent need 
to mitigate the impacts of human activity on our planet. Food packaging is no exception to this global 
challenge. The materials we use to package our food can either contribute to environmental degradation or 
serve as a beacon of sustainability.

Paper, derived from renewable resources like trees, and plastic, a product of fossil fuels, represent two 
contrasting choices in the packaging world. Each material has its strengths and weaknesses, its advocates 
and critics. The choice between them is not a simple one; it is a multidimensional decision that involves 
trade-offs and considerations on various fronts.

BMG aims to provide you with a comprehensive understanding of the factors that surround the paper 
vs. plastic debate in food packaging. We will explore the environmental impact of these materials, their 
recyclability, functionality, cost implications, and compliance with regulatory standards. Additionally, we’ll 
delve into emerging sustainable alternatives and showcase real-world examples and success stories.

Our goal is to empower you, whether you’re a business decision-maker, a conscientious consumer, or 
simply someone curious about the world of food packaging. Armed with knowledge and insights, you can 
make informed choices that align with your values and contribute to a more sustainable future.

As we embark on this journey, let’s recognize the power of informed choices and the pivotal role that food 
packaging plays in shaping the way we nourish ourselves and our planet. Together, we can navigate the 
complexities of the packaging world and work towards a more sustainable and responsible approach to 
packaging our food.
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Chapter 2: Striking the Balance -  
Navigating Sustainability and Functionality

In the modern food industry, the quest for sustainable packaging solutions while maintaining functionality 
is a paramount challenge. As consumer awareness about environmental issues grows, there is increasing 
pressure on businesses to adopt sustainable packaging practices. Yet, packaging must continue to 
serve its fundamental purpose: protecting and preserving food products, ensuring safety, and enhancing 
convenience for consumers. Striking the right balance between sustainability and functionality is the key to 
meeting these objectives. Let’s investigate the intricate process of achieving this equilibrium, examining the 
factors, strategies, and innovations that enable businesses to navigate the complexities of sustainable food 
packaging without compromising on performance.

First, we must understand the topics and information behind each topic to make an informed decision. 

Understanding the Trade-offs:

•	 Sustainability vs. Product Protection: Explore the trade-offs between choosing  
sustainable materials and ensuring the necessary product protection and shelf life.

•	 Consumer Expectations: Recognize the importance of aligning sustainability efforts  
with consumer preferences and expectations.

Materials Innovation:

•	 Sustainable Material Choices: Assess the landscape of sustainable packaging materials,  
from biodegradable plastics to renewable sources like bamboo and cornstarch.

•	 Durability and Performance: Evaluate how these materials perform in terms of durability,  
strength, and resistance to external factors.

Design and Engineering:

•	 Functional Packaging Design: Explore how design elements can contribute to functionality, including 
features like tamper-evidence, resealability, portion control, and ease of use.

•	 Lightweighting: Discover strategies to reduce the weight and volume of packaging materials while 
maintaining performance.
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Chapter 2: Striking the Balance -  
Navigating Sustainability and Functionality

Food Safety and Regulatory Compliance:

•	 Ensuring Food Safety: Understand the importance of packaging in maintaining food safety standards 
and the role of materials and design in this regard.

•	 Regulatory Considerations: Stay informed about food safety and packaging regulations and ensure 
compliance with evolving standards.

Consumer Engagement:

•	 Transparent Labeling: Learn how transparent labeling about packaging materials, recycling instructions, 
and environmental impact can build consumer trust.

•	 Consumer Education: Develop strategies to educate consumers on sustainable packaging practices and 
the importance of responsible disposal.

Cost-Effective Solutions:

•	 Total Cost of Ownership: Conduct a thorough cost analysis that considers both upfront and long-term 
costs, factoring in sustainability investments.

•	 Cost-Efficiency Strategies: Explore cost-effective alternatives like bulk packaging, eco-friendly inks, and 
efficient supply chain management.

Packaging Innovations:

•	 Smart Packaging: Investigate how technological innovations like QR codes and sensors can enhance 
functionality while providing sustainability benefits.

•	 Biomimicry: Discover how mimicking nature’s packaging solutions can inspire innovative and 
sustainable packaging designs.

Case Studies:

•	 Real-World Examples: Examine case studies of companies that have successfully struck the balance 
between sustainability and functionality in their food packaging solutions.

•	 Lessons Learned: Extract valuable insights and lessons from these case studies to inform your own 
packaging strategies.
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Conclusion
Striking the balance between sustainability and functionality in food packaging is not a one-size-fits-
all endeavor. It requires a deep understanding of materials, design principles, consumer expectations, 
and regulatory landscapes. By embracing innovation, making informed choices, and staying attuned to 
consumer preferences, businesses can find the equilibrium that ensures sustainable food packaging 
solutions without compromising the essential functions that packaging serves in the modern food industry.

Chapter 2: Striking the Balance -  
Navigating Sustainability and Functionality
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Food packaging is more than just a means to contain and transport our favorite foods; it also has a 
significant environmental footprint. In this chapter, we will examine the environmental impact of two major 
packaging materials: paper and plastic. We’ll explore the life cycle of these materials and assess their 
contributions to resource depletion, pollution, and waste management. 

Paper vs. Plastic: Environmental Overview
Paper and plastic food packaging have distinct environmental impacts. Paper is derived from renewable 
resources and is biodegradable, reducing its environmental footprint. However, paper production can 
be energy-intensive and contribute to deforestation if not sustainably managed. Plastic, made from non-
renewable fossil fuels, offers durability and superior moisture barriers but poses significant environmental 
challenges due to its persistence in the environment and low biodegradability. Recycling rates for plastic 
are generally lower than for paper, leading to substantial plastic pollution. Balancing these factors, the 
choice between paper and plastic depends on specific packaging needs and sustainability goals.

 
Paper Packaging:

Renewable 
Resource:

One of the significant advantages of paper is that it is derived from a renewable resource: 
trees. Trees can be replanted, making it a sustainable source of raw material.

Biodegradability:
Paper is biodegradable, which means it can naturally decompose over time, returning to the 
earth as organic matter. However, coated paper is slower to break down due to the substrates 
used in its coating.

Energy Intensive: The production of paper can be energy-intensive and involve the use of chemicals in the 
pulping and bleaching process.

Habitat Impact: Logging for paper production can lead to deforestation and habitat disruption if not managed 
sustainably.

 

Chapter 3: The Environmental Impact
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Plastic Packaging:

Non-renewable 
resource: 

Plastic is primarily made from non-renewable fossil fuels, such as petroleum and natural gas, 
which are finite resources.

Non-
Biodegradable:

Most conventional plastics are not biodegradable. Instead, they persist in the environment 
for extended periods, contributing to litter and pollution. However, advancements in recycling 
and infrastructure are improving plastics circularity. 

Energy Intensive: Plastic production also requires substantial energy input, and the manufacturing process 
generates greenhouse gas emissions.

Microplastics: Plastics can break down into microplastic particles, which can have adverse effects on 
ecosystems and potentially enter the food chain.

Lifecycle Assessment
To truly understand the environmental impact of packaging materials, we must consider their entire life 
cycle, from raw material extraction to production, transportation, use, and end-of-life disposal. This holistic 
approach, known as a life cycle assessment (LCA), helps us gauge the overall environmental footprint of 
paper and plastic packaging.

Resource Depletion and Renewability

Paper:

The renewable nature of paper makes it less 
prone to resource depletion. Responsible 
forestry practices and certification systems, 
such as the Forest Stewardship Council (FSC), 
aim to ensure sustainable wood sourcing.

 
Plastic:

The extraction and consumption of fossil fuels for 
plastic production contribute to resource depletion, 
as these resources are finite and non-renewable. 
Additionally, the petrochemical industry can have 
ecological and social impacts in regions where 
extraction occurs.

Chapter 3: The Environmental Impact
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Pollution and Waste Management

Paper:

While paper is biodegradable, its decomposition 
process can release methane gas in landfills, 
a potent greenhouse gas. Moreover, paper 
production can result in water pollution if not 
properly managed, as chemicals used in the 
pulping process may enter waterways.

Plastic:

Plastic’s durability means it can persist in the 
environment for hundreds of years. Plastic pollution 
in oceans and water bodies has gained significant 
attention due to its detrimental impact on marine 
life and ecosystems.

In the journey to understand the environmental impact of packaging materials, it’s clear that both paper and 
plastic have pros and cons. The choice between them depends on various factors, including the specific 
application, sustainability goals, and considerations of resource use and pollution prevention.

Chapter 3: The Environmental Impact
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Recycling is a cornerstone of sustainable food packaging, enabling the reuse of materials and reducing the 
demand for virgin resources. The circular economy model, which emphasizes keeping materials in use for 
as long as possible, aims to transform the traditional linear approach to resource use. This chapter explores 
the processes of paper and plastic recycling, the challenges faced in recycling, and innovations driving the 
industry forward. 

Paper Recycling Process
The recycling process for paper involves several steps to ensure the material can be reused effectively:

STEP 1
Collecting and 
Sorting:

Paper products are collected from various sources, (such as households, 
businesses, and recycling centers) then sorted into different categories based 
on paper type and quality (such as newspapers, office paper, and cardboard).

STEP 2
Shredding and 
Pulping:

Sorted paper is shredded into small pieces and is mixed with water and 
chemicals to create a pulp, which breaks down the fibers and removes inks, 
adhesives, and other contaminants.

STEP 3
Screening and 
Cleaning:

The pulp is passed through screens to remove larger contaminants, such as 
plastic and metal fragments. Additional cleaning processes, such as flotation 
and washing, are used to remove smaller impurities and improve the quality of 
the pulp.

STEP 4 Deinking:
Deinking involves removing printing inks from the paper fibers to produce a 
cleaner pulp. Methods such as flotation deinking, where air bubbles lift ink 
particles to the surface, are commonly used.

STEP 5
Refining and 
Bleaching:

The pulp is refined to enhance fiber quality and improve the strength of the 
final product. Bleaching may be performed to achieve the desired whiteness, 
although this step is often minimized to reduce environmental impact.

STEP 6 Papermaking:

The cleaned and refined pulp is diluted with water and spread onto a moving 
screen to form a continuous sheet. Water is drained and the sheet is pressed 
and dried to form new paper rolls, which can be further processed into various 
paper products.

Chapter 4: Recycling and Circular Economy
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Plastic Recycling Process
The recycling process for plastic is more complex due to the variety of plastic types and their properties:

STEP 1
Collecting and 
Sorting:

Plastic waste is collected from sources like households, businesses, and 
recycling centers, then are sorted based on their resin identification code (RIC), 
which indicates the type of plastic (e.g., PET, HDPE, PVC).

STEP 2
Shredding and 
Washing:

Sorted plastics are shredded into small flakes to facilitate processing and is 
washed to remove contaminants such as food residues, labels, and adhesives.

STEP 3 Separation:

Different types of plastic have varying densities, which allows for separation 
techniques like float-sink separation. In this process, plastics are placed in 
water, and materials with different densities either float or sink, enabling 
separation.

STEP 4
Drying and 
Extrusion:

The cleaned plastic flakes are dried to remove moisture. The dried flakes 
are melted and extruded into pellets, which can be used as raw material for 
manufacturing new plastic products.

STEP 5 Reformation:
The plastic pellets are molded, extruded, or blown into new products, such as 
bottles, containers, and packaging materials. This process reduces the need for 
virgin plastic production and conserves resources.

 
Challenges in Recycling
Despite the benefits, recycling faces several challenges that hinder its effectiveness:

 
 
 
 
 
 
 
 

Chapter 4: Recycling and Circular Economy
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Contamination:

•	 Contamination of recyclables with non-recyclable materials or food residues can reduce the quality of 
recycled products and increase processing costs.

•	 Contaminated recyclables may end up in landfills if they cannot be adequately cleaned and processed.

Material Quality:

•	 The quality of recycled materials can degrade over multiple recycling cycles, particularly for plastics, 
which can lead to lower performance in new products.

•	 Maintaining high-quality output from recycled materials is a significant challenge.

Complexity of Plastics:

•	 The wide variety of plastics, each with different properties and recycling requirements, complicates the 
sorting and processing stages.

•	 Some plastics, such as multi-layered or composite materials, are challenging to recycle and often end 
up in landfills.

Economic Viability:

•	 The economics of recycling can be unfavorable, especially when the costs of collecting, sorting, and 
processing recyclables exceed the value of the recycled materials.

•	 Market fluctuations and low demand for recycled products can further impact the viability of recycling 
programs.

Infrastructure and Access:

•	 Inadequate recycling infrastructure and limited access to recycling facilities in certain regions hinder 
effective recycling efforts.

•	 Investments in recycling infrastructure and collection systems are essential to improve recycling rates.

 
Innovations in Recycling
Innovations in recycling are addressing some of these challenges and advancing the circular economy:

Chapter 4: Recycling and Circular Economy
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Advanced Sorting Technologies:

Technologies such as optical sorting, robotics, and artificial intelligence (AI) are improving the efficiency and 
accuracy of sorting recyclable materials. These advancements enable better separation of different plastics 
and higher-quality recycling outputs.

Chemical Recycling:

Chemical recycling processes break down plastics into their molecular components, allowing for the 
production of new plastics with properties comparable to virgin materials. This method can handle mixed 
and contaminated plastics that are difficult to recycle mechanically.

Biodegradable Plastics:

Development of biodegradable plastics that can decompose under specific conditions offers an alternative 
to traditional plastics. Innovations in this area aim to create materials that maintain functionality while 
reducing long-term environmental impact.

Closed-Loop Systems:

Companies are implementing closed-loop recycling systems where they collect and recycle their packaging 
materials, creating a circular flow of resources. These systems reduce waste and promote the use of 
recycled content in new products.

Chapter 4: Recycling and Circular Economy
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Recycling Incentives and Policies:

Governments and organizations are introducing policies and incentives to encourage recycling, such as 
deposit return schemes, extended producer responsibility (EPR) programs, and subsidies for recycling 
infrastructure. These measures aim to increase recycling rates and support the development of a circular 
economy.

Eco-Design:

Designing products and packaging with recycling in mind, known as eco-design, helps improve recyclability 
and reduce waste. Innovations in packaging design focus on reducing the use of mixed materials and 
facilitating easy separation for recycling.

Conclusion
The recycling process is crucial for advancing the circular economy and reducing the environmental impact 
of food packaging. While challenges remain, innovations in sorting technologies, chemical recycling, and 
biodegradable materials offer promising solutions. By addressing these challenges and embracing new 
technologies, the food packaging industry can move closer to a sustainable future where resources are 
conserved, waste is minimized, and environmental impact is significantly reduced.

Chapter 4: Recycling and Circular Economy
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Chapter 5: Functionality and Suitability

Food packaging serves a vital role in preserving the quality and safety of our food products. As we continue 
through this chapter, we will examine how paper and plastic packaging materials perform in terms of 
functionality and suitability for different food items. Understanding the strengths and weaknesses of each 
material is essential for making informed packaging decisions.

 
Food Packaging Requirements
Before we dive into the specifics of paper and plastic, it’s essential to recognize the fundamental 
requirements that all food packaging should meet:

Protection Packaging should safeguard food from external contaminants, moisture, 
and oxygen to maintain freshness and prevent spoilage.

Preservation It should extend the shelf life of food products by creating a barrier against 
physical, chemical, and microbial deterioration.

Convenience Packaging should facilitate ease of handling, storage, and  
consumption for consumers.

Communication
Packaging serves as a means to convey important information to 
consumers, such as product details, nutritional information, and  
expiration dates.

Environmental 
Impact

Considering sustainability, packaging should aim to minimize its 
environmental footprint.

 
Now, let’s explore how paper and plastic packaging materials measure up to these requirements.
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Paper
ADVANTAGES: DISADVANTAGES:

Biodegradability:  
Paper is biodegradable, which means it can 
naturally break down into organic matter over 
time, reducing its environmental impact.

Customizability:  
Paper is versatile and can be easily customized 
in terms of shape, size, and printing, making it 
suitable for branding and marketing.

Absorbent:  
Paper can absorb excess moisture, which is 
beneficial for certain food products like baked 
goods.

Limited Barrier Properties:  
Paper has limited resistance to moisture and 
oxygen, making it less suitable for products that 
require a high level of protection against these 
elements.

Bulkiness:  
Paper packaging can be bulkier and less efficient 
in terms of transportation and storage, potentially 
increasing costs.

Durability:  
While durable, paper is not as resistant to tearing 
or puncturing as plastic, which can affect the 
protection of some products.

Plastic
ADVANTAGES: DISADVANTAGES:

Excellent Barrier Properties:  
Plastic provides superior moisture and oxygen 
barrier properties, making it suitable for a wide 
range of food products, including those with 
longer shelf lives.

Lightweight:  
Plastic is lightweight, reducing shipping costs 
and environmental impact during transportation.

Durability:  
Plastic is resilient and can withstand handling 
and transportation without easily tearing or 
puncturing.

Non-Biodegradable:  
Most conventional plastics are non-
biodegradable, contributing to long-lasting 
environmental pollution.

Environmental Concerns:  
Plastic pollution in oceans and ecosystems has 
raised significant environmental concerns.

Limited Customization:  
Plastic may offer less customization in terms of 
texture and print compared to paper.

Chapter 5: Functionality and Suitability
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Chapter 5: Functionality and Suitability

Packaging for Different Food Categories
The suitability of paper or plastic packaging also depends on the type of food product being packaged:

Dry Goods Paper packaging is often suitable for dry goods like grains, cereals, and pasta.

Bakery Items
Paper bags or boxes are used for to-go bakery items due to their absorbent properties. Plastic 
packaging is used to display bakery items on a shelf while protecting the  
product from damage. 

Fresh Produce

Plastic packaging with perforations or venting may be preferred for fresh produce to 
maintain humidity levels. Tamper evident plastic packaging ensures the produce is safe for 
consumption. Paper and plastic trays are used to seal or wrap fresh produce to increase  
shelf life. 

Meat and Dairy
Plastic packaging with excellent barrier properties is essential for meat and dairy products. 
Paper is becoming a sustainable alternative as the coatings improve for sealing capabilities.

The choice between paper and plastic should align with the specific needs of your food product, 
considering factors like moisture sensitivity, shelf life, and environmental goals.



Sustainable Choices              onebmg.com 19

Chapter 6: Cost Considerations

In the realm of food packaging, cost is a significant factor that influences decision-making for both 
businesses and consumers. Choosing between paper and plastic packaging materials involves evaluating 
various cost-related aspects to ensure that the choice aligns with financial objectives. Let’s explore the cost 
considerations associated with both materials. 

Cost Factors for Paper Packaging
Paper packaging offers certain advantages in terms of cost, but it also comes with specific cost-related 
considerations:

Material Costs: The raw materials used for paper packaging, primarily wood pulp, are generally less 
expensive than the petrochemical-based materials used in plastic production. This can make paper a cost-
effective choice for some applications.

Customization Costs: Paper is highly customizable, allowing for various printing and branding options. 
However, customization can add to the overall cost, particularly for intricate designs, specialty inks, or 
embossing.

Transportation and Storage Costs: Paper packaging can be bulkier and less space-efficient compared to 
plastic, potentially increasing transportation and storage costs due to increased volume.

End-of-Life Costs: While paper is biodegradable, proper disposal methods or recycling can incur additional 
costs. Landfill disposal may result in methane emissions, requiring mitigation measures. 

Cost Factors for Plastic Packaging
Plastic packaging also has its cost considerations, which may differ from those of paper:

Material Costs: The raw materials for plastic packaging, derived from petroleum or natural gas, can be 
subject to price fluctuations based on oil and gas markets. These fluctuations can impact the cost of plastic 
packaging.

Customization Costs: Plastic packaging can offer fewer customization options in terms of texture and print 
compared to paper, potentially reducing customization-related expenses.

Transportation and Storage Costs: Plastic’s lightweight nature can lead to cost savings in transportation 
and storage due to reduced weight and space requirements. This can be particularly advantageous for 
long-distance shipping.
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Chapter 6: Cost Considerations

Recycling Costs: Recycling plastic packaging can incur costs related to collection, sorting, and processing. 
These costs vary depending on local recycling infrastructure and the type of plastic used.

Environmental Costs: Plastic packaging may have associated environmental costs, such as cleanup efforts 
to address plastic pollution in the environment.

 
Total Cost of Ownership Analysis
When assessing the cost-effectiveness of packaging materials, it’s essential to consider the total cost of 
ownership (TCO). TCO considers not only the initial material and production costs but also costs associated 
with transportation, storage, disposal, and any potential environmental impacts. A TCO analysis can provide 
a more comprehensive understanding of the financial implications of choosing paper or plastic packaging.  

Sustainability and Cost-Effectiveness
While cost is a critical consideration, businesses and consumers increasingly recognize the importance of 
sustainability in packaging choices. Sustainable packaging decisions can lead to long-term cost savings 
by reducing environmental impacts, meeting regulatory requirements, and aligning with consumer 
preferences. 

Conclusion
Ultimately, the choice between paper and plastic in food packaging should consider a balance between 
cost considerations and sustainability goals. It’s essential to conduct a thorough evaluation that includes 
factors like material costs, customization needs, transportation and storage expenses, recycling costs, and 
long-term environmental impacts to make informed decisions that benefit both the bottom line and the 
planet.
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Chapter 7: Regulatory Compliance

Food packaging is a highly regulated industry, and adherence to food safety and packaging standards is 
paramount to ensure the safety of consumers and the quality of products. In this chapter, we will explore 
the regulatory landscape that governs the use of paper and plastic materials in food packaging. 

Food Safety Regulations
Ensuring the safety of food products is a primary concern in the packaging industry. Regulatory agencies 
around the world establish strict guidelines to prevent contamination, maintain product integrity, and 
protect consumers. Key food safety regulations that impact packaging include: 
 

FDA Regulations 
(United States)

The U.S. Food and Drug Administration (FDA) regulates food packaging materials under the 
Federal Food, Drug, and Cosmetic Act. Packaging materials must be deemed safe for their 
intended use, and any substances that come into contact with food must be approved as 
Generally Recognized as Safe (GRAS) or subject to a Food Contact Notification (FCN).

EU Food Contact 
Materials 
Regulations 
(European Union)

The European Food Safety Authority (EFSA) oversees food contact materials in the EU. 
Packaging materials must comply with specific EU directives, such as the Framework 
Regulation (EC) No 1935/2004 and the Plastics Regulation (EU) No 10/2011, which set safety 
and migration limits for materials in contact with food.

Codex Alimentarius 
(United Nations)

The Codex Alimentarius Commission, a joint initiative of the World Health Organization 
(WHO) and the Food and Agriculture Organization (FAO) of the United Nations, develops 
international food standards, including those related to food packaging.

Country-Specific 
Regulations

Many countries have their own food safety regulations and standards governing packaging 
materials. Companies that export or import food products must ensure compliance with the 
regulations of both the source and destination countries.

 
Packaging Material Regulations
In addition to food safety regulations, specific regulations and standards govern the types of materials used 
in food packaging:

•	 Paper and Board Regulations: Regulatory agencies specify the requirements for paper and board 
used in food packaging. These regulations often address issues such as the use of recycled paper, ink 
formulations, and chemical treatments to ensure food safety.
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Chapter 7: Regulatory Compliance

•	 Plastic Packaging Regulations: Plastic packaging materials must meet specific standards regarding 
the types of plastics allowed for contact with food, migration limits for additives and contaminants, and 
labeling requirements to inform consumers about recycling and disposal.

Compliance and Certification
Achieving and maintaining regulatory compliance is essential for businesses in the food packaging industry. 
Here are some key points related to compliance:

Testing and 
Certification

Packaging materials often undergo rigorous testing to ensure they meet regulatory standards. 
This may include migration testing to assess whether substances from the packaging migrate 
into the food.

Certification 
Programs

Some organizations offer certification programs that validate a packaging material’s 
compliance with specific regulations. For example, the Food Safety System Certification 
22000 (FSSC 22000) is a widely recognized certification for food safety management 
systems, including packaging.

Documentation 
and Record 
Keeping

Maintaining detailed records of compliance, testing, and certification is essential for 
demonstrating adherence to regulatory requirements.

Labeling 
Requirements

Packaging materials must often include specific information on labels to inform consumers 
and regulatory authorities about the material’s compliance and safe use.

Audits and 
Inspections

Regulatory agencies may conduct audits and inspections of packaging facilities to ensure 
compliance with food safety and packaging regulations.

It’s crucial for businesses involved in food packaging to stay informed about evolving regulations and 
standards. Non-compliance can result in serious legal and financial consequences, as well as damage 
to a brand’s reputation. By prioritizing regulatory compliance, companies can provide consumers with 
confidence in the safety and quality of their food products.
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Chapter 8: Sustainable Alternatives

As the world becomes more environmentally conscious, the demand for sustainable food packaging 
alternatives has surged. Consumers, businesses, and policymakers are seeking packaging solutions that 
minimize environmental impact while maintaining functionality and safety. Ahead, let’s examine emerging 
sustainable alternatives to traditional paper and plastic packaging materials. 

Bio-Based Plastics
Bio-based plastics, also known as bioplastics, are derived from renewable resources like corn starch, 
sugarcane, or potato starch. These materials offer several advantages:

•	 Reduced Dependence on Fossil Fuels: Bio-based plastics reduce the reliance on non-renewable fossil 
fuels, making them more environmentally friendly in terms of resource use.

•	 Biodegradability: Some bio-based plastics are designed to be biodegradable, meaning they can 
naturally break down into non-toxic components over time.

•	 Recyclability: Many bio-based plastics are recyclable and can be integrated into existing recycling 
streams.

However, it’s important to note that not all bio-based plastics are inherently sustainable. The sustainability 
of bio-based plastics depends on factors such as the feedstock source, production processes, and end-of-
life disposal options.

 
Compostable Plastics
Compostable plastics are designed to break down into organic matter in industrial composting facilities. 
These materials offer several benefits:

•	 Reduced Waste: Compostable plastics can help divert organic waste from landfills, reducing methane 
emissions.

•	 Biodegradability: They break down into natural substances, leaving behind no harmful residues.

•	 Certified Compostability: Compostable plastics are often certified according to recognized standards, 
ensuring they meet specific biodegradation and eco-toxicity criteria.

However, successful composting requires specific conditions found in industrial composting facilities, and 
compostable plastics may not break down as intended in natural environments.
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Recycled Materials
Using recycled materials in packaging can significantly reduce the environmental impact. Sustainable 
packaging options include:

•	 Recycled Paper: Packaging made from recycled paper reduces the need for virgin pulp and conserves 
forest resources.

•	 Recycled Plastic: Post-consumer recycled (PCR) plastic reduces the demand for new plastic production 
and helps mitigate plastic pollution. 

Innovative Materials
Researchers and innovators are continually developing new materials with sustainability in mind:

•	 Edible Packaging: Edible packaging made from ingredients like seaweed, rice, or potato starch can be 
consumed along with the food, reducing waste.

•	 Aerogels: These ultra-light materials, often made from biopolymers, can provide insulation and 
protection in packaging while reducing weight and environmental impact.

•	 Mycelium Packaging: Mycelium, the root structure of fungi, can be grown into various shapes to create 
biodegradable and compostable packaging. 

Reusable Packaging
Moving away from single-use packaging, reusable options offer significant sustainability benefits:

•	 Glass Jars and Bottles: Containers that can be returned and refilled reduce packaging waste.

•	 Bulk Bins: Customers can bring their own containers to purchase products in bulk, minimizing single-
use packaging.

 
Hybrid Packaging
Combining different materials can create hybrid packaging solutions that offer the best of both worlds in 
terms of functionality and sustainability. For example, combining paper with a thin plastic or compostable 
lining can enhance moisture and barrier properties.

Chapter 8: Sustainable Alternatives
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Choosing the Right Sustainable Alternative
When considering sustainable alternatives, it’s essential to assess the entire life cycle of the packaging 
material, including production, transportation, use, and end-of-life. Factors such as local recycling 
infrastructure, consumer perception, and regulatory compliance should also be taken into account.

Ultimately, the choice of sustainable packaging material should align with your product, business goals, 
and environmental values. As innovation continues in the packaging industry, more sustainable options are 
becoming available, providing opportunities to reduce the environmental impact of food packaging while 
meeting consumer demands for eco-friendly choices.

Chapter 8: Sustainable Alternatives
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Chapter 9: Case Studies

In this chapter, we will demonstrate real-world examples and success stories of businesses that have 
embraced sustainable packaging practices. These case studies provide valuable insights into how various 
industries and companies have made environmentally conscious choices to reduce their environmental 
footprint and meet consumer demands for sustainable packaging.

CASE STUDY: Coca-Cola - Sustainable PET Bottles

COMPANY The Coca-Cola Company, a leading beverage manufacturer

INITIATIVE

Coca-Cola has been working on improving the sustainability of its PET (polyethylene 
terephthalate) plastic bottles. They introduced the PlantBottle, a PET bottle partially made 
from plant-based materials, reducing the reliance on virgin petroleum-based plastic.

The PlantBottle initiative has resulted in a reduction of CO2 emissions and a decreased 
demand for fossil fuel-based PET. It showcases how large-scale companies can take steps 
toward more sustainable packaging solutions.

SOURCE https://www.coca-cola.com/us/en/about-us/faq/what-is-plantbottle-packaging

 

CASE STUDY: McDonald’s - Sustainable Happy Meal Boxes

COMPANY McDonald’s, one of the world’s largest fast-food chains

INITIATIVE

McDonald’s has made strides in adopting sustainable packaging practices, including the 
use of paper-based packaging for their Happy Meals. They have transitioned from plastic to 
paper-based Happy Meal boxes, reducing plastic waste. These paper boxes are made from 
responsibly sourced materials and are recyclable.

SOURCE https://corporate.mcdonalds.com/corpmcd/our-purpose-and-impact/our-planet/packaging-
toys-and-waste.html
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CASE STUDY: Chobani - Yogurt Cups

COMPANY Chobani, a Greek yogurt manufacturer

INITIATIVE

Chobani has made significant strides toward sustainability by introducing new packaging 
for its yogurt products. In 2021, Chobani announced that its single-serve Oat Blend yogurts 
would transition from plastic to paper-based cups. These new cups are composed of 80% 
paperboard sourced from renewable materials, with a thin plastic lining to maintain product 
quality. This change marks Chobani as the first major U.S. food maker to use paper yogurt 
cups​.

The paper-based packaging initiative is part of Chobani’s broader goal to reduce plastic use 
and promote recycling. Although the current U.S. recycling infrastructure presents challenges 
for composite materials like these paper cups, Chobani is committed to driving improvements 
in recycling capabilities and continuing to develop more sustainable packaging for its other 
products​

SOURCE https://www.foodnavigator-usa.com/Article/2021/08/26/A-step-in-the-right-direction-Chobani-
unveils-paper-based-yogurt-cups

CASE STUDY: Mars, Inc. - Sustainable Pet Food Packaging

COMPANY Mars, Inc., a global pet food manufacturer

INITIATIVE

Mars, Inc. launched a sustainability initiative focused on pet food packaging. They introduced 
recyclable and flexible plastic packaging for several of their pet food brands, such as 
Pedigree and Whiskas. These sustainable packaging solutions not only reduce waste but also 
contribute to their overall sustainability goals. The company’s commitment to eco-friendly 
packaging has resonated with pet owners.

SOURCE

https://www.recyclingtoday.com/news/mars-petcar-sabic-huhtamaki-chemically-recycled-pp-
retort-packaging/ 
https://www.petfoodprocessing.net/articles/15348-mars-petcare-begins-transition-to-recycled-
packaging-for-wet-pet-foods

CASE STUDY: Carlsberg - Sustainable Beer Packaging

COMPANY Carlsberg Group, a global brewing company

INITIATIVE
Carlsberg has developed a beer bottle made from sustainably sourced wood fibers. The 
bottle is designed to be 100% bio-based and fully recyclable. The Green Fibre Bottle aims to 
significantly reduce carbon emissions compared to traditional glass bottles.

SOURCE https://www.planetcustodian.com/carlsberg-green-fiber-bottle/26606/

Chapter 9: Case Studies
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Chapter 10: Making Informed Choices

In the ever-evolving landscape of food packaging, making informed choices is essential for both businesses 
and consumers. Selecting the right packaging materials and practices can have far-reaching consequences, 
affecting everything from product quality to environmental impact. In this chapter, we will explore key 
considerations for making informed choices in food packaging. 

Define Your Objectives

Before diving into packaging decisions, it’s crucial to define your objectives clearly. 
Ask yourself and your team:

•	 What are your primary packaging goals? (e.g., sustainability, product protection, 
cost-efficiency, branding)

•	 Are there specific regulations or standards that apply to your product?

•	 What is your target market, and what are their preferences and expectations?

Having a clear set of objectives will guide your decision-making process and help 
you prioritize what matters most to your business and consumers.

 
Assess Environmental Impact

With growing concern about environmental sustainability, evaluating the 
environmental impact of packaging materials is paramount. Consider:

•	 The life cycle of the packaging material, from production to disposal.

•	 The recyclability or compostability of the material.

•	 The potential for reduced waste and carbon emissions.

•	 The source of the material (e.g., recycled, bio-based, or responsibly sourced).

Balancing environmental impact with other factors like cost and functionality is a 
critical part of making informed choices. 
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Chapter 10: Making Informed Choices

Analyze Material Properties

Different food products have unique requirements, and the choice of packaging 
material should align with those needs. Evaluate:

•	 The product’s sensitivity to factors like moisture, oxygen, light, and temperature.

•	 The required shelf life of the product.

•	 The packaging’s ability to protect and preserve the product’s quality.

•	 The ease of handling and convenience for both producers and consumers.

Matching the material properties to the specific needs of your product ensures 
optimal performance.

 
Regulatory Compliance

Packaging materials must comply with various regulations and standards. 
Familiarize yourself with:

•	 Local and international food safety regulations.

•	 Packaging material requirements and restrictions.

•	 Labeling and information requirements for consumer transparency.

•	 Environmental regulations related to recycling, composting, or disposal.

Ensuring compliance is not only a legal obligation but also crucial for consumer trust 
and safety.

 
Cost Considerations

Balancing sustainability and cost-effectiveness are common challenges. Evaluate:

•	 The upfront material and production costs.

•	 The long-term operational costs, including transportation and storage.

•	 Potential cost savings from reduced waste or improved efficiency.

•	 The total cost of ownership, considering the entire life cycle of the packaging.

A thorough cost analysis will help you make decisions that align with your budget 
while minimizing environmental impact.
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Consumer Preferences

Consumer preferences play a significant role in packaging choices. Consider:

•	 Surveys and market research to understand what packaging attributes consumers 
value.

•	 Trends in eco-conscious consumer behavior and their impact  
on purchasing decisions.

•	 Opportunities to engage with consumers through sustainable packaging  
choices and transparent labeling.

Aligning your packaging choices with consumer preferences can lead to increased 
brand loyalty and market share.

 
Innovation and Adaptability

The packaging industry continually evolves with new materials and technologies. 
Stay informed about:

•	 Emerging sustainable packaging alternatives.

•	 Innovative designs and materials that enhance product appeal and functionality.

•	 Adaptation to changing consumer preferences and market trends.

Being open to innovation and adaptable to industry changes can give your business 
a competitive edge.

Making informed choices in food packaging requires a holistic approach that considers environmental 
impact, regulatory compliance, material properties, and consumer preferences. By carefully assessing your 
objectives and evaluating the available options, you can make packaging decisions that not only benefit 
your business but also contribute to a more sustainable and consumer-friendly food packaging landscape.

Chapter 10: Making Informed Choices
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Chapter 11: Implementing your Strategy

Implementing sustainable packaging strategies is crucial for businesses looking to reduce their 
environmental footprint, meet consumer demands, and contribute to an eco-friendlier future. Here are 
some sustainable packaging strategies to consider: 
 

Material Selection

•	 Choose Renewable and Responsibly Sourced Materials: Opt for packaging materials derived from renewable 
resources like paper, cardboard, bamboo, or bio-based plastics. Ensure these materials are responsibly sourced to 
minimize environmental impact.

•	 Recycled Materials: Prioritize the use of recycled content in your packaging materials. Recycled paper, cardboard, and 
plastics can significantly reduce the demand for virgin resources.

•	 Biodegradable and Compostable Materials: Explore biodegradable and compostable packaging options, especially 
for products with short shelf lives. Ensure these materials meet recognized standards for biodegradability and 
compostability.

Reducing Packaging Waste

•	 Minimalist Design: Simplify packaging design to reduce excess material use. Eliminate unnecessary layers or 
components.

•	 Right-Sizing: Optimize packaging dimensions to minimize empty space, reducing the overall volume and weight of 
packaging materials.

•	 Lightweighting: Choose packaging materials that are lightweight yet durable to reduce transportation costs and 
emissions.

•	 Packaging Alternatives: Consider innovative packaging solutions like edible packaging, collapsible packaging, or 
reusable containers to reduce single-use packaging waste.

Recyclability and Circular Economy

•	 Design for Recycling: Ensure that your packaging materials are easily recyclable. Use clear labeling to guide 
consumers on proper recycling practices.

•	 Closed-Loop Systems: Explore opportunities to participate in closed-loop systems, where used packaging can be 
collected, cleaned, and reused, reducing waste and promoting a circular economy.

•	 Recycled Packaging: Use post-consumer recycled (PCR) materials in your packaging, and actively promote the 
recycling of your packaging materials.
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Energy-Efficient Production

•	 Eco-Friendly Printing: Use environmentally friendly printing methods and inks with low volatile organic compounds 
(VOCs) to minimize pollution during packaging production.

•	 Energy Efficiency: Optimize manufacturing processes to reduce energy consumption and emissions. Consider energy-
efficient machinery and renewable energy sources.

Transportation and Supply Chain

•	 Efficient Packaging Design: Design packaging that minimizes transportation costs by maximizing the number of 
products that can be transported in a single shipment.

•	 Local Sourcing: Source packaging materials locally to reduce transportation emissions.

•	 Collaboration: Collaborate with suppliers and logistics partners to find opportunities for reducing packaging waste 
and optimizing transportation efficiency.

Consumer Engagement

•	 Transparency: Clearly communicate your sustainable packaging efforts to consumers through labeling,  
marketing, and product information. Educate consumers on proper disposal and recycling practices.

•	 Eco-Friendly Messaging: Use eco-friendly messaging and branding to resonate with environmentally  
conscious consumers.

•	 Packaging Alternatives: Offer consumers sustainable packaging options, such as bulk bins for refilling  
or reusable containers.

Continuous Improvement

•	 Monitoring and Reporting: Regularly monitor and report on your sustainability efforts and progress, both internally and 
externally, to demonstrate your commitment to sustainability.

•	 Innovation: Stay updated on emerging sustainable packaging technologies and materials to continually improve your 
packaging choices.

Regulatory Compliance

•	 Stay Informed: Stay informed about evolving regulations and standards related to packaging materials and 
sustainability. Ensure compliance with food safety and packaging regulations.

By implementing these sustainable packaging strategies, businesses can reduce their environmental 
impact, enhance brand reputation, meet consumer expectations, and contribute to a more sustainable and 
responsible packaging industry.

Chapter 11: Implementing your Strategy
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Chapter 12: The Future of Packaging 

Future sustainability challenges of food packaging will be influenced by a growing global population, 
increased consumer awareness, and the need for more environmentally responsible practices. Here are 
some key sustainability challenges that the food packaging industry is likely to face in the future:

Waste Reduction and Circular Economy: 

Achieving zero-waste or significantly reducing packaging waste remains a complex challenge. The industry 
must invest in research and infrastructure to develop effective recycling and recovery systems, moving 
toward a circular economy where packaging materials are reused, recycled, or composted.

Single-Use Plastics: 

The challenge of reducing single-use plastics in food packaging will persist. Finding sustainable alternatives 
that maintain product integrity while reducing plastic waste is a major challenge.

Materials Innovation: 

Developing and scaling up innovative and sustainable packaging materials will be crucial. This includes 
exploring biodegradable plastics, edible packaging, and materials derived from renewable sources. 
Ensuring these materials are safe for food contact is essential.

Consumer Education: 

While consumer awareness of sustainability issues is growing, educating consumers on proper disposal 
and recycling practices for various packaging materials remains a challenge. Effective consumer education 
campaigns will be necessary.

Food Waste Reduction: 

Balancing packaging sustainability with the need to reduce food waste is a delicate challenge. Packaging 
plays a critical role in preserving food, but over-packaging can contribute to waste. Striking the right 
balance is essential.

Supply Chain Integration: 

Integrating sustainable packaging practices into complex global supply chains can be challenging. Ensuring 
that all stakeholders in the supply chain, from producers to retailers, adopt sustainable packaging practices 
is critical.
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Chapter 12: The Future of Packaging 

Cost-Effective Solutions: 

Sustainable packaging solutions often come with higher upfront costs. Balancing the benefits of 
sustainability with cost-effectiveness is a continuous challenge, especially for small and medium-sized 
businesses.

Regulatory Compliance: 

Keeping up with evolving regulations and standards related to packaging materials and sustainability is a 
challenge for businesses. Adapting to new requirements and ensuring compliance is essential.

Consumer Preferences: 

Consumer preferences for sustainable packaging materials can change rapidly. Adapting to these 
preferences while maintaining product quality and safety is a challenge for brands.

Packaging Design and Functionality: 

Designing sustainable packaging that is both environmentally friendly and functional can be challenging. 
Packaging must protect food products, maintain freshness, and offer convenience to consumers while 
minimizing its environmental footprint.

Ecosystem Impact: 

Understanding the broader environmental impact of packaging materials, including their impact on 
ecosystems and biodiversity, is a challenge. Sustainable packaging should consider the entire ecosystem in 
which it operates.

Infrastructure and Collection Systems: 

Developing and improving infrastructure for collecting, recycling, and composting packaging materials is a 
significant challenge. Investment in these systems is necessary to support sustainable packaging practices.

 
Meeting these sustainability challenges in food packaging will require collaboration among industry 
stakeholders, policymakers, consumers, and environmental organizations. The food packaging industry 
must continue to innovate and adapt to create a more sustainable and responsible packaging ecosystem.
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Chapter 13: BMG’s Role in Food Packaging 

BMG plays a significant role in advancing sustainable food packaging through its innovative NXT Platform 
thermoforming solutions for both plastic and paper materials. Our goal is to leave this world better than 
we found it, which means providing our industry with sustainable solutions, whether they utilize paper or 
plastic. BMG is dedicated to providing comprehensive end-to-end packaging solutions that cater to the 
food industry’s diverse needs.

 
Plastic Packaging
BMG specializes in thermoforming plastic packaging, which involves heating plastic sheets until they 
become pliable and then forming them into the desired shapes. This process is used to create a variety 
of rigid and semi-rigid packaging solutions suitable for food products. BMG’s NXT MOD 10 plastic 
thermoformers are designed for high-speed production and can handle different types of thermoplastics, 
making them ideal for creating durable and cost-effective food packaging.

 
Paper Packaging

In addition to plastic, BMG has made significant strides in paper packaging. Their paper-forming solutions 
available on the NXT Fiber platform uses similar thermoforming techniques to produce trays, plates, bowls, 
and other packaging products from paper. The BMG paper forming machines are available in a modular 
small bed format or large bed format. The choice is yours. Our paper-forming process is a standout 
innovation known for its efficiency and high output. These machines support the creation of rigid, high-
quality paper packaging that meets the increasing demand for sustainable alternatives to plastic.

 
Automation
BMG’s automation solutions enhance sustainability in food packaging by optimizing resource use, reducing 
waste, and increasing efficiency. Automated systems ensure precise material handling, minimizing excess 
and scrap during production. Technologies such as continuous monitoring and real-time adjustments 
improve process control, leading to lower energy consumption and reduced emissions. Automation also 
supports high-speed production with consistent quality, which decreases the need for rework and waste. 
These efficiencies collectively help in achieving sustainable packaging goals.
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Sustainability and Innovation
BMG is committed to sustainability by developing technologies that minimize environmental impact. Their 
focus on both plastic and paper packaging solutions includes integrating advanced automation, reducing 
waste, and improving recyclability. 

 
By offering robust and flexible packaging solutions, BMG supports the food industry’s shift towards more 
sustainable practices while maintaining the functionality and integrity needed to protect food products.

 
For more detailed information, you can visit BMG’s website (onebmg.com) to explore their full range of 
solutions and their commitment to sustainability.

Chapter 13: BMG’s Role in Food Packaging 
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Chapter 14: Final Thoughts

The ongoing debate between paper and plastic food packaging is a nuanced issue that encompasses 
environmental, economic, functional, and social dimensions. Each material presents unique advantages and 
challenges, and the optimal choice often depends on the specific application and sustainability goals of a 
given situation.

 
Environmental Impact
Paper is widely perceived as the more environmentally friendly option due to its biodegradable nature 
and origin from renewable resources. However, its production process is energy-intensive and can lead to 
deforestation if not managed sustainably. Considerations must be made for paper coatings which reduce 
the biodegradability of paper.  Moreover, paper recycling, while more straightforward than plastic, often 
results in a degradation of fiber quality, limiting the number of times it can be recycled. 

Plastic, despite its notorious reputation for pollution, has a lower carbon footprint during transportation due 
to its lighter weight. Innovations in plastic recycling, such as chemical recycling, offer potential pathways to 
mitigate its environmental impact. Nonetheless, plastic’s persistence in the environment poses significant 
challenges, as evidenced by widespread marine pollution.

 
Recyclability and Circular Economy
Paper generally has higher recycling rates and is easier to process into new products. However, 
contamination and fiber degradation remain significant hurdles. On the other hand, plastic recycling is 
hindered by the complexity and variety of plastic types, which require different processing methods. 
Advancements in recycling technology, including the development of biodegradable plastics, are promising 
but not yet widespread.

The concept of a circular economy, where materials are continuously reused and recycled, is gaining 
traction. Companies are increasingly adopting closed-loop systems to enhance material recovery and 
reduce waste. Both materials can play a role in a circular economy, but achieving this requires robust 
infrastructure and innovative technologies.

 
Functionality and Suitability
From a functionality perspective, plastic excels due to its superior barrier properties, durability, and 
versatility, making it ideal for preserving food quality and extending shelf life. Paper, while environmentally 
preferable in many respects, lacks the same moisture and oxygen barrier capabilities and is more suitable 
for dry goods. Innovations in paper coatings are improving its functionality, but these often involve plastic 
components, complicating recycling efforts.
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Cost Considerations
Economically, plastic tends to be cheaper to produce and transport, offering significant cost savings. 
However, the long-term environmental costs, including pollution and waste management, are substantial. 
Paper, though often more expensive upfront due to higher production and transportation costs, is 
increasingly favored by consumers and regulators pushing for sustainability. Businesses are investing in 
sustainable packaging despite higher costs to meet consumer demand and regulatory requirements.

 
Consumer Preferences and Marketing
Consumer preferences are shifting towards more sustainable packaging solutions. Surveys indicate that 
a significant number of consumers are willing to pay a premium for eco-friendly packaging. Brands that 
adopt and effectively communicate their sustainability initiatives can enhance their market appeal and build 
stronger customer loyalty.

 
Future Trends
The future of food packaging lies in continued innovation and a balanced approach that integrates the 
benefits of both materials while minimizing their drawbacks. Biodegradable plastics, plant-based materials, 
and advanced paper coatings are promising developments. Government policies and industry standards 
are crucial in driving the adoption of sustainable practices.

 
Final Thoughts
The choice between paper and plastic in food packaging is not a straightforward one. Both materials 
have critical roles to play in a sustainable future, and the best solutions will likely involve a combination of 
materials tailored to specific applications. By embracing innovation, investing in recycling infrastructure, 
and educating consumers, we can move towards a more sustainable and responsible food packaging 
industry. Collaboration between businesses, policymakers, and consumers is essential to achieve this goal, 
ensuring that environmental, economic, and social considerations are balanced effectively.

Chapter 14: Final Thoughts
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Glossary of Terms

Biodegradable Materials that can be broken down by natural processes into substances harmless to the 
environment.

Circular Economy An economic model that aims to minimize waste and make the most of resources by reusing, 
recycling, and regenerating products and materials

Closed-Loop 
System

A system in which materials are collected, recycled, and used to create new products or 
packaging, reducing waste.

Compostable Materials that can be broken down by natural processes into substances harmless to the 
environment

Eco-Friendly Products or practices that have minimal negative impact on the environment, often implying 
sustainability.

Edible Packaging Packaging materials that are safe for consumption or can be eaten, reducing packaging 
waste.

FSC (Forest 
Stewardship 
Council)

An organization that certifies responsibly sourced and managed wood and paper products.

Greenwashing The practice of making false or exaggerated claims about the environmental benefits of a 
product or practice.

Life Cycle 
Assessment (LCA)

An analysis of the environmental impact of a product or process throughout its entire life, from 
raw material extraction to disposal.

Minimalist 
Packaging

Packaging designs that prioritize simplicity and reduction of excess materials.

Recycled Content Materials made from post-consumer or post-industrial recycled materials, reducing the 
demand for virgin resources.

Recycling The process of converting materials into new products to prevent waste and reduce the 
consumption of new resources.

Renewable 
Resources

Resources that can be naturally regenerated or replaced relatively quickly, such as bamboo or 
cornstarch.

Single-Use Plastics Disposable plastic items designed for one-time use, contributing to plastic pollution.

Smart Packaging Packaging integrated with technology, such as QR codes or sensors, to provide information or 
enhance functionality.
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Sustainability The practice of using resources in a way that meets current needs without compromising the 
ability of future generations to meet their needs.

Sustainable 
Packaging

Packaging designed and produced with environmental responsibility in mind, aiming to 
minimize its environmental footprint.

Upcycling The process of repurposing waste materials or products into something of higher  
quality or value.

Zero Waste A philosophy and lifestyle that aims to minimize waste generation, sending nothing to landfills 
or incinerators.

Consumer 
Education

Informing consumers about the environmental impact of packaging and how to properly 
dispose of or recycle it.

Food Safety Ensuring that food packaging materials and practices do not compromise the safety of the 
food product.

Carbon Footprint The total greenhouse gas emissions, usually measured in CO2 equivalents, associated with a 
product or activity.

Supply Chain The sequence of processes and activities involved in the production and distribution of a 
product, including sourcing, manufacturing, and transportation.

Cradle to Cradle A design concept that aims to create products and systems that are regenerative and can be 
reused or recycled indefinitely.

NFC (Near Field 
Communication)

A technology that allows devices to communicate with each other when they are in close 
proximity, often used in smart packaging.

Biomimicry The practice of imitating nature’s designs and processes to solve human problems and 
enhance sustainability.

Glossary of Terms
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Appendix - References

Books:
•	 Packaging Sustainability:  

Tools, Systems, and Strategies for Innovative Package Design  

Author: Wendy Jedlicka 

This book provides insights into sustainable packaging design and strategies  
for reducing environmental impact. 

•	 Packaging for Sustainability 

Authors: Karli Verghese, Helen Lewis, and Leanne Fitzpatrick 

This book delves into the role of packaging in sustainable supply chains  
and offers practical guidance for designing eco-friendly packaging systems. 

•	 Sustainable Packaging Design 

Authors: Scott Boylston and Carol Keogh 

An educational guide that emphasizes sustainable packaging design  
principles and methodologies. 

•	 Design + Environment: A Global Guide to Designing Greener Goods 

Authors: Helen Lewis and John Gertakis 

Explores sustainable design strategies, including those related to packaging,  
across various industries. 

•	 Sustainable Food Packaging Technology 

Authors: Luciano Piergiovanni and Cristina Limbo 

A comprehensive resource that explores various aspects of sustainable food 
packaging, including materials, technologies, and case studies.
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Reports and Publications: 

•	 Ellen MacArthur Foundation -  
The New Plastics Economy: Rethinking the Future of Plastics 

A comprehensive report that outlines the challenges and opportunities in 
transitioning to a circular economy for plastics.

•	 World Packaging Organization (WPO) - Sustainability:  
The Case for Packaging 

WPO’s publication provides an in-depth look at the role of packaging in 
sustainability and showcases best practices. 

Websites and Online Resources: 

•	 Sustainable Packaging Coalition (SPC) 

Website: SPC offers a wealth of resources, including articles, case studies,  
and tools, for understanding and implementing sustainable packaging practices.

•	 The Packaging Digest 

Website: https://www.packagingdigest.com/ 

A valuable source of news, trends, and insights related to packaging,  
including sustainability topics.

•	 Environmental Leader 

Website: https://www.environmentalleader.com/ 

•	 Sustainable Brands 

Website: https://www.sustainablebrands.com/ 

Offers articles, reports, and events focused on sustainability and  
corporate responsibility, including sustainable packaging.
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•	 Waste360 

Website: https://www.waste360.com/ 

Covers waste management and recycling topics, including updates  
on sustainable packaging and circular economy initiatives.

•	 Food Packaging Forum 

Website: https://www.foodpackagingforum.org/ 

Provides scientific information and research on the safety and  
sustainability of food packaging materials. 

Academic Journals: 

•	 Journal of Cleaner Production 
Publishes research articles on sustainability and environmental aspects of 
packaging design and production. 

•	 Packaging Technology and Science 
Focuses on the technical and scientific aspects of packaging, including 
sustainability-related research. 

•	 U.S. Environmental Protection Agency (EPA) - Sustainable Materials Management 
Website: https://www.epa.gov/smm 
Provides information on sustainable packaging initiatives and resources. 

•	 World Wildlife Fund (WWF) – ReSource Plastic 
Website: https://www.worldwildlife.org/initiatives/resource-plastic 
Offers insights and reports on plastic pollution and sustainable packaging efforts.

Appendix - References
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Appendix - References

Organizations:
•	 Ellen MacArthur Foundation 

Website: https://www.ellenmacarthurfoundation.org/ 

A global organization that promotes the transition to a circular economy,  
including initiatives to reduce plastic waste and improve packaging sustainability.

•	 World Packaging Organization (WPO)  

Website: https://www.worldpackaging.org/ 

An international network of packaging professionals and organizations,  
offering resources and awards for sustainable packaging innovations.

•	 The Sustainable Food Packaging Collaborative 

Website: https://sfpcollaborative.com/ 

A group of stakeholders working together to drive the development of  
sustainable food packaging solutions.

•	 World Wildlife Fund (WWF) – ReSource Plastic 

Website: https://www.worldwildlife.org/initiatives/resource-plastic 

Offers insights and reports on plastic pollution and sustainable packaging efforts.

•	 U.S. Environmental Protection Agency (EPA) - Sustainable Materials Management 

Website: https://www.epa.gov/smm 

Provides information on sustainable packaging initiatives and resources.

•	 Sustainable Packaging Coalition (SPC) 

Website: https://sustainablepackaging.org/ 

SPC offers a wealth of resources, including articles, case studies, and tools,  
for understanding and implementing sustainable packaging practices.
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•	 Environmental Paper Network 

Website: https://environmentalpaper.org/ 

Focused on reducing the paper industry’s environmental impact through  
advocacy, collaboration, and promoting sustainable practices.

•	 Plastics Europe 

Website: https://plasticseurope.org/ 

Promotes the sustainable use of plastics through innovation, advocacy, and 
collaboration within the industry to address environmental challenges.

•	 United Nations Environment Programme 

Website: https://www.unep.org/ 

Promotes global environmental sustainability through policy advocacy,  
scientific research, and collaborative initiatives.
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