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Submodule n°8: Packaging Reduction

THEMATIC AREA How to implement circular
practices in one’s business

SUB AREA OF REFERENCE Sustainable food

HOURS 5

LEARNING OBJECTIVES

By learning this module, the student should be able to:

1. Adopt sustainable practices in one s job.

LEARNING ACTIVITIES

Theoretical Practical

Exercises, discussions, and practice tasks for
the students to measure the knowledge
acquired during the module.

Exposure of the contents through
resources like PowerPoint and apps
created specifically for this course.
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SUBMODULE 8: Packaging Reduction

Packaging reduction is a sustainability strategy aimed at minimizing the environmental
impact of product packaging by using fewer materials, optimizing packaging design,
and promoting more eco-friendly alternatives. The goal is to reduce the amount of waste
generated from packaging and its production.

Figure 1: Image from freepik.com

The concept of packaging reduction is based on the principles of the circular economy,
where products and materials are kept in use for as long as possible and waste is
minimized. It involves a shift from single-use, excessive, or non-recyclable packaging
to more sustainable options that prioritize reusability, recyclability, and compostability.

1. Understanding the impact of food packaging

Packaging in the food industry plays a significant role in preserving food quality,
ensuring safety during transportation, and providing information to consumers. Here
are some key points related to the impact of food packaging in the EU:

Packaging Waste Generation: The food industry is a major contributor to packaging
waste in the European Union. Packaging waste includes materials like plastics, paper,
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glass, and metals. In 2020, the EU generated approximately 177,9 kg of packaging
waste per person, with the food and beverage sector accounting for a significant portion
of this waste.

Plastic Packaging: Plastic packaging, particularly single-use plastics, is a growing
concern in the EU due to its persistence in the environment and its negative impact on
marine ecosystems. A large percentage of plastic waste in the EU comes from food and
beverage packaging.

Recycling Rates: The EU has been working to improve recycling rates for packaging
waste. In 2020, the average recycling rate for all packaging waste in the EU was around
64%. However, plastic packaging recycling rates were relatively low, highlighting the
need for better recycling and waste management systems.

Marine Litter: Packaging waste, especially plastic, is a significant contributor to marine
litter in the EU. This poses threats to marine wildlife, ecosystems, and human health,
as microplastics can enter the food chain.

Greenhouse Gas Emissions: The production, transportation, and disposal of
packaging materials contribute to greenhouse gas emissions. Reducing packaging waste
and adopting more sustainable packaging solutions can help mitigate these emissions.

To address the environmental impact of packaging in the food industry, the EU has been
implementing various initiatives and regulations, such as the Single-Use Plastics
Directive and the Circular Economy Action Plan. These aim to promote more sustainable
packaging practices, encourage recycling, and reduce plastic waste.

Co-funded by
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Figure 2: Infograph from Eurpean Commission site
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2. Types of packaging

Packaging serves as a crucial element in various industries, including the culinary
field. Different types of packaging are designed to protect, preserve, and present
products. Here is an overview of some common packaging types and their applications:

1. Primary Packaging: Primary packaging is the
first layer of packaging that directly encloses the
product. It is in direct contact with the product.

Examples: For food, primary packaging includes
cans, bottles, pouches, jars, and plastic containers. In
the culinary world, it is what you see on the supermarket
shelf.

2. Secondary Packaging: Secondary packaging
is used to group or bundle primary packages. It does not
come into direct contact with the product.

Examples: Cardboard boxes, paperboard
cartons, and corrugated containers are common forms
of secondary packaging. They provide additional
protection and branding opportunities.

3. Tertiary Packaging: Tertiary packaging is
designed for transportation and bulk handling of
products. It often involves pallets and large containers.

containers are part of tertiary packaging. They are :
essential for the safe and efficient movement of products.  Figure 5: Image from freepik.com
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4. Flexible Packaging: Flexible packaging is
lightweight and adaptable, making it ideal for various |
products. It often involves materials like plastic films,
foils, and paper.

Examples: Stand-up pouches, foil bags, and
flexible wraps are commonly used in the food industry for
items like snacks, granola, and frozen foods. Figure 6:

5. Rigid Packaging: Rigid packaging provides
structure and protection. It is durable and often used for
premium or fragile products.

Examples: Glass jars, metal cans, and plastic
clamshells fall into the category of rigid packaging. These
are commonly used for sauces, preserves, and high-end
products. '

6. Sustainable Packaging: Sustainable
packaging aims to minimize its environmental impact.
It can include various materials and design strategies
to reduce waste and resource consumption.

Examples: Recycled and biodegradable
materials, minimalist designs, and lightweight
packaging fall into the category of sustainable
packaging. It is an important consideration in
the culinary industry to reduce the
environmental footprint of packaging.

Co-funded by
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7. Vacuum Packaging: Vacuum packaging
removes air from the packaging to extend the shelf
life of perishable products.

Examples: Vacuum-sealed bags are
commonly used for meats, cheese, and other
perishable food items.

8. Aseptic Packaging: Aseptic packaging
involves sterilizing both the product and the
packaging to maintain product quality and extend
shelf life.

Examples: Aseptic cartons, often used for
beverages and liquid products, are a good example.

9. Modified Atmosphere Packaging
(MAP): MAP involves changing the atmosphere
within the packaging to slow down product
degradation.

Examples: MAP is widely used for fresh
produce, meat, and bakery products to maintain
freshness.
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Figure 9: Image from freepik.com

Figure 11: Image from freepik.com

Each type of packaging has its own advantages and is chosen based on the specific
requirements of the product. In the culinary field, packaging plays a critical role in
keeping food fresh, safe, and appealing to consumers. It also provides opportunities for

branding and marketing.

The environmental pros and cons of packaging materials can vary widely depending on
factors such as production methods, recycling capabilities, and disposal options.
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Here is an overview of the environmental aspects of different packaging materials:
Figure 12: Environmental aspects of different packaging materials

Pros:

« Lightweight, reducing
transportation energy;

« Versatile and cost-effective;

« Some plastics are
recyclable, and recycling

conserves resources.

Cons:

« Many plastics are not
biodegradable, leading to
long-lasting waste;

« Petrochemical-based
production contributes to
greenhouse gas emissions;

« Marine plastic pollution is a
significant environmental
issue.

Biodegradable and
Compostable Materials

Pros:

= Naturally biodegrade in the
environment or in compost
facilities;

* Reduce landfill waste and
methane emissions;

« Sourced from renewable
materials like cornstarch and
sugarcane.

Co-funded by

Cons:

= Not all composting facilities
can process these materials;

- Biodegradation can release
greenhouse gases under
certain conditions;

= May require specific
disposal methods to be
environmentally friendly.

the European Union

Pros:

+ Biodegradable and
recyclable, reducing landfill
waste;

« Sourced from renewable
materials (trees) if managed
sustainably;

« Lower carbon footprint

compared to some
materials.

Cons:

« Production can lead to
deforestation and habitat
loss;

« Water and energy-intensive
manufacturing process;

« Some coating and inks may
contain chemicals.

Glass

Pros:

« Infinitely recyclable without
quality loss;

» Non-toxic and does not
leach into food or the
environment;

* Durable and can be reused.

Cons:

» Heavy, increasing
transportation emissions;

« Energy-intensive
manufacturing process;

+ Fragile and can lead to
breakage in transit, causing
waste.

——
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Metal

(Aluminium and Steel)

Pros:

« Infinitely recyclable with high

recycling rates;
« Lightweight, reducing
transportation emissions;
* Durable and protective of
the product.

Cons:

« Energy-intensive extraction
and production process;

« Mining for raw materials can
lead to habitat destruction;

 Recycling requires
significant energy.

Created with Lucidchart. (https://www.lucidchart.com)

It is essential

impact. Additionally,

innovations
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Recycled and
Recyclable Plastics

Pros:

» Reduce the need for virgin
plastic production;

= Extend the life of plastics
and conserve resources;

= Help divert plastic waste
from landfills.

to consider a material's entire life cycle,
transportation, use, and end-of-life options, to determine its overall environmental
in sustainable packaging materials,

Cons:

= Not all plastics are easily
recyclable or have markets
for recycled materials;

* Recycled plastics may not
be as strong as virgin
plastics;

« Some recycling processes
reguire energy and water.

including production,

recycling

technologies, and waste management practices are continuously evolving, offering
opportunities to reduce the environmental cons associated with packaging materials.

Sustainable choices, such as recycled content, biodegradable options, and responsible

sourcing, can help mitigate some of the environmental drawbacks of packaging

materials.
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3. Recycling vs Upcycling

Both are methods to reduce waste and minimize the environmental impact of discarded
materials, but they differ in their approaches and outcomes:

Recycling:

Recycling is the process of converting waste materials into
new products or materials. It involves collecting, sorting,
and processing used items to extract raw materials or
create new products.

Recycled materials are transformed into new items or raw
materials that can be used in the production of different
products. The original product often loses its original form
and purpose during the recycling process.

e Examples: Recycling paper to make new paper products, recycling glass to
create new glass containers, and recycling plastic bottles to produce new plastic

products.

e Environmental Impact: Recycling conserves resources, reduces the need for
extracting and processing virgin materials, and minimizes waste in landfills. It
can significantly reduce the carbon footprint associated with the production of

new items.

Upcycling:

Co-funded by
the European Union

Upcycling is the process of creatively repurposing or
transforming discarded or old items into new products or
materials of higher quality, value, or functionality.

Upcycled items retain their original form, or they are
transformed into something with a different, often higher,
value or purpose. The goal is to enhance the original item's
aesthetics or utility.
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Examples: Turning old wooden pallets into stylish furniture, converting
discarded jeans into fashionable bags, or using old doors to create a unique room
divider.

Environmental Impact: Upcycling reduces waste and promotes the reuse of
existing materials, extending the lifespan of items, and reducing the need for new
production. It can be a more sustainable and creative way to repurpose items
and reduce their environmental impact.

Key Differences:

Transformation: Recycling involves breaking down items to extract raw
materials for new products, often changing their form and purpose. Upcycling
focuses on creatively enhancing or repurposing items without significant
alteration.

Original Purpose: In recycling, the original purpose of the item may change,
and it is typically used to create entirely new products. Upcycling aims to maintain
or improve the original item's functionality or aesthetics.

Value: Upcycling aims to add value to the original item, making it more attractive
or functional, while recycling aims to reuse materials efficiently.

Environmental Impact: Both recycling and upcycling reduce waste and
contribute to environmental sustainability. However, upcycling often has a
smaller carbon footprint because it typically requires less energy and
transportation than recycling.

Ultimately, both recycling and upcycling play important roles in reducing waste and
conserving resources, and their choice depends on the specific goals and materials
involved.

Innovative packaging solutions are continually evolving to meet the demands of

a changing world. These solutions aim to improve sustainability, convenience, and
product protection. Here are some innovative packaging trends and solutions:

1. Eco-Friendly Materials: Innovative packaging materials like biodegradable

plastics, edible packaging, and packaging made from agricultural waste are
gaining popularity. These materials reduce environmental impact and offer
sustainable alternatives.

13
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2. Minimalist and Reduced Packaging: Brands are simplifying packaging designs
to reduce waste and improve sustainability. Minimalist packaging often features
simple, recyclable materials and less ink and labelling.

3. Smart Packaging: Smart packaging integrates technology to improve user
experience and product safety. Examples include QR codes for product
information, freshness indicators, and interactive packaging that enhances
customer engagement.

4. Reusable and Refillable Packaging: Brands are introducing reusable and
refillable packaging systems to reduce single-use waste. Customers can refill
containers with products, reducing the need for new packaging.

5. Aseptic and Extended Shelf-Life Packaging: Aseptic packaging solutions
maintain product quality without the need for refrigeration. This technology helps
reduce food waste by extending the shelf life of products.

6. Sustainable Labels and Inks: Innovative label materials and inks are
developed to reduce environmental impact. Water-based and soy-based inks, as
well as recyclable label materials, are increasingly used.

7. Active and Intelligent Packaging: Active packaging releases substances to
extend product life, such as oxygen absorbers in food packaging. Intelligent
packaging can monitor product freshness and provide real-time information to
consumers.

8. Nanotechnology in Packaging: Nanotechnology is used to create advanced
packaging materials with improved barrier properties, allowing for better
preservation of products and reducing food waste.

9. 3D-Printed Packaging: 3D printing enables the creation of custom packaging
designs with reduced material waste. It is particularly beneficial for prototyping
and short-run production.

10.Packaging for E-Commerce: As online shopping grows, packaging solutions
tailored to e-commerce, such as sustainable protective materials and designs for
efficient shipping, are evolving.

11.Waste-to-Energy Packaging: Some innovative packaging solutions are
designed to be converted into energy through incineration, helping to address
waste challenges.

14
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12.Blockchain for Transparency: Blockchain technology is used to create
transparency in the supply chain and verify the authenticity and origin of
products.

13.Edible Packaging: Edible packaging is made from materials like rice paper or
seaweed and can be consumed along with the product or used as a seasoning.

14.Aesthetic Innovation: Packaging design is also evolving to enhance the visual
appeal and aesthetics of products, creating an emotional connection with
consumers.

These innovative packaging solutions are driven by a growing awareness of
environmental concerns, consumer preferences, and technological advancements. As
the demand for sustainability and efficiency increases, the packaging industry continues
to develop creative and responsible solutions to meet these challenges.

15
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5. Design Thinking

Design thinking is a problem-solving approach that places human needs and
experiences at the centre of the design process. It encourages creativity, empathy, and
innovation to develop solutions that not only address a problem but also provide a
meaningful and user-centric experience. In the context of sustainable packaging, design
thinking helps us to create eco-friendly solutions that enhance user experiences while
minimizing environmental impact.

DESIGN THINKING PROCESS

1-EMPATHIZE 3-IDEATE 5-TEST

@

2-DEFINE 4-PROTOTYPE 6-IMPLEMENT

UNDERSTAND EXPLORE MATERIALIZE

Figure 13: Image from freepik.com

1. Empathize: The first step involves understanding the needs and perspectives of
the people for whom you are designing. This includes both direct users and other
stakeholders. Design thinkers seek to empathize with the user's experiences,
feelings, and challenges. Techniques such as interviews, observations, and
surveys are used to gather insights into the user's context.

16
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2. Define: Once a deep understanding of the users and their needs has been
established, the next step is to define the problem or challenge. This involves
synthesizing the information gathered during the empathize stage and identifying
key patterns and insights. The goal is to clearly articulate the problem that needs
to be addressed. This step sets the foundation for the rest of the design process.

3. Ideate: In the ideation stage, creative thinking is encouraged to generate a wide
range of possible solutions to the defined problem. Participants in the design
thinking process, often working in collaborative sessions, brainstorm and explore
new ideas without immediate judgment. The focus is on quantity and diversity of
ideas. Techniques such as brainstorming, mind mapping, and "How Might We"
guestions are commonly used in this stage.

4. Prototype: This stage involves creating tangible representations of the ideas
generated during the ideation phase. Prototypes can take various forms, from
simple sketches or diagrams to more interactive and realistic models. The
purpose of prototyping is to test and iterate on ideas quickly and inexpensively.
Prototypes are shared and tested with users to gather feedback and refine the
potential solutions.

5. Test: In the testing stage, prototypes are evaluated with users to gather
feedback on their effectiveness and usability. This step helps designers
understand how well their solutions address the defined problem and whether
any adjustments are needed. The testing phase is iterative, and the insights
gained are used to refine and improve the prototypes. The goal is to learn from
user feedback and make informed decisions about the final design.

6. Implement (or Launch): The final stage involves implementing the refined
solution into the real-world context. This may include developing a final product,
service, or system. Implementation is not the end of the process; rather, it
provides an opportunity for designers to gather additional feedback and adjust
as needed. This step completes the design thinking cycle and may lead to further
iterations or improvements based on ongoing user insights.

It is important to note that the design thinking process is non-linear, and teams often
move back and forth between stages as they iterate and refine their ideas. This iterative
nature allows for continuous improvement and ensures that the final solution is well-
suited to the needs of the users.

17
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6. International Efforts to Combat Packaging Waste

Several international efforts are underway to address the global problem of
packaging waste:

The Basel Convention on the Control of
Transboundary Movements of Hazardous Wastes
and Their Disposal: This treaty, under the United
Nations Environment Programme (UNEP), seeks to
minimize the movement of hazardous waste, including
some types of packaging waste, between nations. It aims

to reduce the negative environmental and health impacts BASEL CONVE NT|ON

associated with such waste. Figure 14: Logo from https:/Avww.basel.int/

The Ocean Plastics Charter: Launched by Canada and
the European Union, this initiative seeks to prevent plastic
waste from entering the oceans by improving waste

management and recycling systems, as well as promoting OCEAN
innovative solutions 56 @  PLASTICS
| | CHARTER

Figure 15: Logo from https://www.iucn.org

The New Plastics Economy Global Commitment: Led
by the Ellen MacArthur Foundation and the United Nations
Environment Programme (UNEP), this initiative unites
governments, businesses, and organizations to address
plastic pollution and promote a circular economy approach
to plastics.

Figure 16: Logo from https://mww.unep.org/new-plastics-
economy-global-commitment

18
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Extended Producer Responsibility (EPR)

Programs: Many countries and regions have adopted ’,z
EPR programs, which hold producers accountable for S

the entire life cycle of their products, including the ﬁPF‘
management of packaging waste. Producers are ‘ ‘

encouraged to design products with recycling and
disposal in mind.

Figure 17: Logo from https://www.europen-
nackaaina.eu

Plastic Bag Bans and Reductions: Various nations
and municipalities have implemented bans or
restrictions on single-use plastic bags and other
excessive packaging materials, reducing their
environmental impact.

Plastic bags cannot be

placed in most recycling
bins. Loose bags can jam
and damage equipment.

Opt for a reusable
tote instead.

Figure 18: Image from
https://greatforest.com/

Circular Economy Initiatives: Countries and
organizations are promoting the transition to a circular
economy, where materials and products are designed
for reuse, recycling, and reduced waste. This approach
can significantly reduce packaging waste.

Circular
Economy
Initiative

Figure 19: Logo from https://www.circular-
economy-initiative.de

19
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Research and Innovation: International
collaboration on research and innovation is driving the
development of sustainable packaging materials, such
as biodegradable plastics, and improved recycling
technologies.

sustainable packagmg innovation

Figure 20: Logo from
https://www.rcdpackaging.com/

Efforts to combat packaging waste are a global priority. International agreements and
collaborative initiatives are essential in addressing this issue, as packaging waste knows
no borders and requires a coordinated response to protect the environment and human
health.

7. Sustainable Brands

There are numerous brands and businesses that have made significant strides in
prioritizing sustainable packaging and have inspiring success stories to share. Here are
a few notable examples:

Unilever: Unilever, a consumer goods giant, has made 3 q ig
significant commitments to reducing its environmental e -".'a 4
impact. They aim to make all of their plastic packaging ;63 '-':_E‘!\?
recyclable, reusable, or compostable by 2025. They have x@@,t@
also launched products with reduced packaging, such as *ﬂ‘ﬂ
their Love Beauty and Planet brand. UM.QWW

Figure 21: Logo from https://www.unilever-
fima.com/planet-and-society/

Ecover: Ecover, a cleaning products company, uses
plant-based and recycled materials for their

packaging. They also designed bottles that use less
plastic while being fully recyclable. e‘ 0\

Figure 22: Logo from https://mwww.ecover.com/

20
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Package Free Shop: Package Free Shop is a zero-
waste online store that curates sustainable products
and uses minimal, eco-friendly packaging. They
promote plastic-free, package-free living.

Figure 23: Logo from https://packagefreeshop.com/

Algramo: Algramo is a Chilean start-up that provides
products in vending machines. Customers bring their own

)
containers and refill them, reducing single-use Algramo

packaging.

Figure 24: Logo from
https://algramo.com/en/
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8. Strategies for minimizing packaging waste.

80% of CPGs are making efforts to

minimize packaging and reduce waste.

Minimizing packaging
1o reduce waste.

80%0

Cesigning recyclable
packaging.

CPGs’ Packaging
Sustainability
Strategies

molementing
re-use packaging.

56%

Redesigning packaging using
more sustainable materials.

Choosing renewable
scurced matenals.

Co-funded by
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Key aspects of packaging reduction include:

Lightweight and Minimalist Design: Designing packaging to be lightweight
and minimalist helps reduce the amount of material required, leading to lower
production and transportation impacts. By eliminating unnecessary layers or
components, companies can reduce the overall environmental footprint of the
packaging.

Source Reduction: Source reduction involves using fewer materials in the first
place. Companies can optimize packaging design to minimize excess space, use thinner
materials, and choose materials with lower environmental impact.

Sustainable Materials: Shifting towards sustainable and renewable materials
for packaging is crucial. This includes using recycled content, bio-based materials, and
compostable or biodegradable alternatives. Sustainable materials help decrease
dependence on fossil fuels and reduce the burden on landfills.

Reusable and Refillable Packaging: Encouraging the use of reusable or
refillable packaging can significantly reduce waste. Refill stations or programs can be
implemented, where customers can bring back their empty containers for refilling.

Eco-Friendly Printing and Labelling: Using eco-friendly printing methods and
materials for labels reduces the environmental impact of packaging further. This
includes using water-based inks, minimalistic labelling, and avoiding non-recyclable
label materials.

Responsible Disposal Options: Companies can inform consumers about the
proper disposal methods for packaging. Encouraging recycling, composting, or returning
packaging to the manufacturer for reuse or recycling can ensure responsible end-of-life
management.

Collaboration with Suppliers: Engaging with suppliers and manufacturers in
packaging reduction efforts can lead to innovative solutions and greater impact across
the supply chain. Collaboration can result in shared goals for more sustainable
packaging practices.

Consumer Awareness and Education: Raising awareness among consumers
about the importance of packaging reduction and the benefits of choosing products with
sustainable packaging can drive demand for eco-friendly options and foster a more
responsible consumption culture.

23
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Packaging reduction is a critical component of sustainable business practices that align
with the principles of environmental conservation and resource efficiency.

Reducing packaging in one’s business can have a positive impact on
sustainability. Here are some practical examples of packaging reduction in a restaurant:

Reusable Tableware: Use reusable plates, utensils, and glassware for dine-in
customers instead of disposable options. Encourage customers to bring their reusable
cups for takeout beverages.

Eco-Friendly To-Go Containers: Invest in eco-friendly to-go containers made
from materials like biodegradable plastics, paper, or cardboard. These options are more
sustainable and can often be composted.

Minimalist Packaging: Streamline packaging for takeout orders. Use minimal
packaging without excessive plastic or paper. Encourage customers to request utensils
and condiments only if needed.

Compostable Packaging: Offer compostable to-go packaging for items like
salads, sandwiches, and sides. Compostable containers break down naturally and are
less harmful to the environment.

Customized Portion Sizes: Adjust portion sizes based on customer preferences
to minimize food waste and the need for extra packaging.

Digital Menus and Receipts: Implement digital menus and receipts to reduce
paper usage. This also saves printing costs.

Bulk Ingredients: Purchase ingredients in bulk or large containers to reduce the
need for individual packaging. This can apply to spices, sauces, and other non-
perishables.

Reduce Plastic Bags: If your restaurant uses plastic bags for takeout orders,
encourage customers to bring their reusable bags. You can also consider using paper
bags, which are more environmentally friendly.

Promote In-House Dining: Encourage customers to dine in the restaurant by
creating an enjoyable atmosphere and offering incentives like discounts for eating in.

Recycling Stations: Set up recycling stations in your restaurant where
customers can easily separate recyclables from general waste.

24
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Educate Staff and Customers: Train your staff to inform customers about your
sustainable packaging practices and the importance of reducing waste. Customers who
understand the effort are more likely to support it.

Collaborate with Suppliers: Work with suppliers who use minimal or
sustainable packaging for ingredient deliveries. Encourage them to reduce packaging
where possible.

Exercise: Designing Sustainable Packaging Solutions exercise

Pre-requisites | Knowledge of the Sustainable Packaging Solutions, the LTA phases
and how can we adapt and use better packaging solutions.

Time 1,5 hours

Tools PC or Smartphone, internet connection, different kind of materials,
etc...

Objectives 1. To engage students in a design thinking exercise to develop

creative and sustainable packaging solutions for a specific
product or scenario.

In groups, carefully read the chapter and do the following exercise:

1. Understand the Problem: Begin by selecting a product or scenario for which
sustainable packaging solutions are needed. This could be a food product, a
personal care item, or any other consumer product. Ensure that the selected
item has packaging-related sustainability challenges.

2. Empathize: Put yourselves in the shoes of the consumer. What are the
consumer's needs, desires, and concerns related to the product and its
packaging? Consider aspects like convenience, sustainability, safety, and
aesthetics.

3. Define the Problem: What sustainability issues or challenges exist in the
current packaging of the selected product? For example, it could be excessive
plastic use, non-recyclable materials, or inefficient transportation.

4. Ideate: In this phase, brainstorm creative ideas for sustainable packaging
solutions. You should focus on minimizing environmental impact while
improving the user experience. Ideas could include using alternative materials,
innovative opening/closing mechanisms, or eco-friendly labelling.
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5. Prototype: Try to create rough prototypes or sketches of your packaging
ideas. These do not need to be fully functional; the goal is to visualize the
concepts and how they might work in practice.

6. Test and Gather Feedback: Present your prototypes to the class. Collect
feedback and suggestions for improvement. How do the prototypes address the
defined problem, and how do they enhance the user experience?

7. Refine and Iterate: Based on the feedback received, you should refine your
packaging designs. Iterate on your ideas, making adjustments to improve
sustainability, user-friendliness, and other aspects.

8. Final Presentation: You should display your sustainable packaging solution.
Explain how it addresses the identified problem, the materials used, and its
impact on the environment.
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Appendix

1. Glossary of Key Terms

This glossary provides definitions for key terms used throughout the learning material.
It serves as a handy reference for students to better understand the terminology related
to sustainable food practices, energy efficiency, local food systems, and more.

Sustainable Agriculture: A method of farming that focuses on environmental
stewardship, economic profitability, and social responsibility. It aims to minimize the
negative impact of agriculture on the environment while ensuring the long-term viability
of farming.

Energy Efficiency: The practice of using less energy to perform a specific task or
achieve a particular outcome, often by using energy-efficient appliances, techniques, or
practices.

Carbon Footprint: The total amount of greenhouse gases, primarily carbon dioxide
(CO2), produced directly or indirectly by an individual, organization, event, or product
throughout its lifecycle. It is often measured in units of carbon dioxide equivalent
(CO2e).

Local Food: Food that is grown, produced, or sourced within a specific geographical
region, typically with an emphasis on supporting local farmers and reducing food miles
(the distance food travels from farm to plate).

Circular Economy: An economic system that aims to minimize waste and make the
most of resources by designing products and materials for durability, reuse,
remanufacturing, and recycling.

Food Waste: The edible food that is discarded at various stages of the food supply
chain, from production and processing to distribution and consumption.

Composting: The natural process of breaking down organic matter, such as food scraps
and yard waste, into nutrient-rich soil conditioner known as compost, which can be used
to enrich soil for gardening and farming.

Sustainable Farming Practices: Methods of farming that prioritize environmental
conservation and long-term ecological balance. Examples include crop rotation, cover
cropping, and reduced pesticide use.
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Renewable Energy: Energy derived from sources that are naturally replenished, such
as sunlight, wind, and hydropower, and do not deplete finite resources like fossil fuels.

Food Security: The condition in which all people, at all times, have physical, social,
and economic access to sufficient, safe, and nutritious food to meet their dietary needs
and food preferences for an active and healthy life.

Monoculture: The practice of cultivating a single crop species over a large area of land,
often with the aim of maximizing production but at the risk of depleting soil and
increasing vulnerability to pests and diseases.

Sustainable Kitchen Appliances: Energy-efficient and eco-friendly kitchen appliances
designed to reduce energy consumption, water use, and environmental impact.

Regenerative Agriculture: A type of farming that aims to improve soil health,
sequester carbon, and enhance biodiversity through practices like minimal soil
disturbance, cover cropping, and rotational grazing.

Food Miles: The distance food travels from the place of production to the consumer's
plate. Reducing food miles is a key aspect of promoting local and sustainable food
systems.

Circular Food System: An approach to food production, distribution, and consumption
that minimizes waste, optimizes resource use, and emphasizes the importance of
recycling and reusing food and food-related materials.

Food Resilience: The capacity of a food system to withstand and recover from shocks
and stresses, such as climate change, economic fluctuations, and supply chain
disruptions.

Sustainable Packaging: Packaging materials and designs that minimize
environmental impact, reduce waste, and promote recyclability or compostability.

Fair Trade: A trading system that ensures fair wages and working conditions for
producers in developing countries, often involving agricultural products like coffee and
chocolate.

Biodiversity: The variety and variability of life on Earth, including the different species
of plants, animals, and microorganisms, their genes, and the ecosystems they form.

Organic Farming: A farming method that avoids the use of synthetic pesticides,
herbicides, and genetically modified organisms (GMOs) and emphasizes soil health,
biodiversity, and sustainable practices.
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