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The world is focusing on biodegradable and recycling packaging materials, 
reusable packaging or innovative sustainable solutions. Sustainable packaging 
is no longer a nice-to-have, but an essential element of doing business.

Guidelines for sustainable packaging design are proposed by different 
organizations (ISO, Consumer Goods Forum,  CEN, among others), but 
optimal solutions differ based on multiple criteria, such as location and 
sector. 

According to the Sustainable Packaging Coalition, sustainable packaging:
• Is beneficial, safe & healthy for individuals and communities throughout 

its life cycle
• Meets market criteria for performance and cost
• Is sourced, manufactured, transported, and recycled using renewable 

energy 
• Optimizes the use of renewable or recycled source materials 
• Is manufactured using clean production technologies and best practices

• Is made from materials healthy throughout the life cycle
• Is physically designed to optimize materials and energy
• Is effectively recovered and utilized in biological and/or industrial closed 

loop cycles 

Sustainable packaging design is part of a series of end-of-pipe solutions to 
designing products that prevent or reduce environmental, economic and 
social degradation. The most adopted techniques or eco-design in packaging 
focus on low weight of packaging per unit and the non-use of harmful 
materials. A smart packaging design can also play a central role in reducing 
food waste, and helps food delivery services to keep food warm, hygienic, 
presentable and ready to eat. 
The most comprehensive methods assess a product's impact throughout the 
whole value chain, from raw materials acquisition to waste treatment, and 
LCA is one of the most used methods.

Sustainable packaging definition
Sustainable packaging is no longer just recycling-
focused; rather, it now has multiple dimensions 
to qualify —consumer preferences, enabling 
business growth, promoting environmental 
protection and complying with regulations and 
market trends.

https://www.iso.org/obp/ui/
https://www.theconsumergoodsforum.com/wp-content/uploads/2018/05/Global-Packaging-Report-2011.pdf
https://www.aise.eu/our-activities/sustainable-cleaning-78/circular-economy/packaging-2222/sustainable-packaging-design.aspx
https://sustainablepackaging.org/wp-content/uploads/2017/09/Definition-of-Sustainable-Packaging.pdf


4Classification of plastics

Source: European Environment Agency, 
European Bioplastics, Traceless.eu
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Source: European Environment Agency

Conventional plastics are fossil-based and non-biodegradable 
materials. There are over 5000 types of plastics, and although they are 
tecnically all recyclable, economically and practically they are all 
different and recying rates are extremely low (around 5% of all plastic) 
and leaking in the environment is predominant.

Bioplastics materials are materials that are either bio-based, 
biodegradable, or feature both properties. 

Bio-based plastics are fully or partly made from biological raw 
materials as opposed to the fossil raw material (oil) used in 
conventional plastics.

Biodegradable plastics are designed to biodegrade in a specific 
medium (water, soil, compost) under certain conditions and in varying 
periods of time. They can be fossil- or bio-based. Most of materials will 
biodegrade given time, and the degradation process requires specific 
conditions and it is not always reliable under natural conditions.
Non-biodegradable plastics can disintegrate into smaller pieces, 
forming microplastics, and accumulate in the environment.

Industrially compostable plastics are designed to biodegrade in the 

conditions of an industrial composting plant or an industrial anaerobic 
digestion plant with a subsequent composting step.

Home compostable plastics are designed to biodegrade in the 
conditions of a well-managed home composter at lower temperatures 
than in industrial composting plants. Most of them also biodegrade in 
industrial composting plants.

Oxo-degradable plastics are made from fossil feedstocks and include 
additives that, through oxidation, lead to their fragmentation into 
microplastics or chemical decomposition.

The most important standards for assessing compostability of plastics are the 
European Standard EN 13432, ASTM D6400 (USA) and ISO 17088:2012. 

To date, there is no European standard for assessing biodegradability in water 
and in home-composting conditions, because very variable conditions in those 

environments make standardisation difficult. Nevertheless, there are certification 
schemes developed by label providers.

Compostable and biodegradable plastics are not currently recyclable and can 
contaminate the recycling process if they are placed into a standard recycling 

bin. However, technology developments are looking into creating compostable 
solutions that can also be recycled.

Different types of biodegradable and 
compostable plastics are designed to 
biodegrade under specified conditions.

https://www.en-standard.eu/din-en-13432-requirements-for-packaging-recoverable-through-composting-and-biodegradation-test-scheme-and-evaluation-criteria-for-the-final-acceptance-of-packaging-english-version-of-din-en-13432/?gclid=Cj0KCQjw5ZSWBhCVARIsALERCvwiM9l03_E7ip0oaGck6KttUTFxwaxfVfcIyu8U_13S3IRZV0EnjTkaAutJEALw_wcB
https://www.astm.org/d6400-21.html
https://www.iso.org/obp/ui/


6

Reusables tend to outperform single-use options; 
however, results are strongly dependent on parameters 
such as the set up of delivery systems and how many 
times containers are reused.

LCA studies are commonly used to compare the environmental performance 
of alternatives, but LCA have relevant limitations as they depend on 
assumptions and scenarios. Studies can have different scopes, exclude or 
include impacts or processes, limiting comparability. As a result, there is no 
general study that can provide an absolute answer regarding the impact of 
distinct packaging alternative.

Some of the factors that most influence the results of LCA studies are: 

Stages of the value chain considered: especially the disposal phase is 
complex to include and control.

Geographical context: geography influences access to a low-carbon 
power generation and end-of-life processes, availability of various 
feedstock for producing bio-based plastics, and the feasibility of reuse 
and recycling of certain packaging due to differences in consumer 
behaviour and availability of infrastructure.

Consumer behaviour: packaging design also influences food waste, as it 
conditions how consumers sort packaging waste (for example, if the 
chosen packaging solution is difficult to empty, it is more probable that 
the food waste and the package are discarded together in mixed 
household waste, preventing recyclability). 

Life Cycle Analysis

However, meta-analysis of LCA studies carried out by different organisations 
regarding the environmental impacts of single-use plastic packaging and other 
packaging solutions for take-away food show that reusable plastic takeaway food 
packaging has a better overall environmental performance than single-use 
packaging, given certain conditions, such as the number of times the containers 
are reused.

Source: Ecochain, Quick guide to Life Cycle Assessment (LCA)
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Reusables tend to outperform single-use options; 
however, results are strongly dependent on 
parameters such as the set up of delivery systems 
and how many times containers are reused.

Life Cycle Analysis

The ‘Single-use plastic tableware and its alternatives’ performed by 
the Life Cycle Initiative and hosted by the UN Environment 
Programmes provides opposite conclusions. The study agrees that 
the largest environmental impact of reusables is washing, but 
concluded that reusable options outperform single-use options 
across all other categories. This is especially for fossil-based plastics, 
since the impact of the manufacturing stage is high and 
contamination from food waste can impact its end-of-life 
performance as it prevents recycling. Bio-based (notably PLA) 
tableware options have higher water use than fossil-based single-use 
products. Reusables present even better impact in countries where 
renewable energy makes up a high proportion of the grid mix and 
where recycling options are not well developed.

The European Packaging Association (EPPA) and the 
consultancy Ramboil conducted an LCA with primary data to 
compare reusable and single-use tableware. The result 
challenges the perception that reusable tableware has lower 
environmental impact. The study claims that single-use paper 
systems perform better than reusable alternatives in 6 of 9 
categories, including climate change and water usage.
Key to the results are the fact that 100% of existing single-use 
paper tableware manufactured by EPPA members and used in 
Europe are sourced from sustainably managed forests, and 
paper is the most recycled packaging material in Europe.

A 2017 study conducted by the Clean Water Fund, Greenhouse 
Gas Impacts of Disposable vs Reusable Foodservice Products (a 
campaign dedicated to safe waster access and preventing water 
pollution), suggests that reusable systems have a lower impact on 
greenhouse gas emissions than single-use systems, claiming that 
these are often placed in landfill despite being marketed as 
recyclable.

The study Single-use plastic take-away food packaging and its 
alternatives, by Life Cycle Initiative hosted by UNEP, provides 
knowledge about the environmental impact of single-use plastic 
packaging for take-away food and alternatives that could 
potentially replace it. The report is based on a meta-analysis of 
LCA studies and reflections on five additional studies. It shows 
how reusable plastic takeaway food packaging has a better 
overall environmental performance than single-use packaging, if 
reused a sufficient number of times. Nonetheless, the set up of 
the delivery system and the mode of transport influence the 
findings.

LCA studies provide a breakeven on the number of usage cycles needed 
for reusables to provide a benefit over other alternatives. Below this 

number, due to the higher impact in the manufacturing stage, reusables 
might have a higher environmental and economic cost.

Consumer behaviour at disposal, mode of transportation and carbon 
intensity of the energy grid are some of the other elements that 

influence this threshold.

https://www.lifecycleinitiative.org/wp-content/uploads/2021/03/UNEP-D001-Tableware-Report_Lowres.pdf
https://www.eppa-eu.org/uploads/Bestanden/LCA/EPPA_Infographic_FINAL_EN.pdf
https://www.cleanwateraction.org/sites/default/files/CA_ReTh_LitRvw_GHG_FINAL_0.pdf
https://www.cleanwateraction.org/sites/default/files/CA_ReTh_LitRvw_GHG_FINAL_0.pdf
https://www.lifecycleinitiative.org/wp-content/uploads/2020/12/SUPP-Take-Away-food-containers-15.12.20.pdf
https://www.lifecycleinitiative.org/wp-content/uploads/2020/12/SUPP-Take-Away-food-containers-15.12.20.pdf


8Learnings on single-use, non-plastic and reusable packaging
SINGLE-USE ALTERNATIVES

• Single-use plastic take-away food packaging made 
of PS/XPS and paper-based has a better 
environmental performance than other single-use 
alternatives, mainly due to lower weight. At the same 
time, XPS recycling is highly costly and not common, 
and lightness is associated with higher chances of 
product being blown by the wind and ending up as 
litter.

• Compared to PET take-away food packaging, PLA 
packaging shows an enhanced environmental 
impact for most environmental impact categories, 
except for acidification and eutrophication. However, 
waste management data can dramatically influence  
PLA ranking for certain impacts. Composting could 
provide a solution, but there is lack of commercially 
available technology for sorting and consequently 
recycling or composting of PLA.

• Among single-use bio-based plastics, results differ 
significantly depending on the feedstock used 
(typically cassava, starch or corn) and on different 
production routes. Bioplastics have the potential to 
reduce the demand for fossil fuels to make 
conventional plastics, but they present trade-offs such 
as negative agricultural impacts, competition with food 
production, unclear end-of-life management and 
higher costs.

SINGLE-USE PLASTIC AND NON-PLASTIC 
PACKAGING

• Paper based alternatives generally perform better 
than fossil-fuel-based alternatives for climate 
change, acidification, eutrophication, and 
photochemical ozone creation, even considering 
uncertainty in parameters such as use of recycled 
paper or not.

• Paper based packaging shows lower impact than 
PLA and PS, and slightly higher than PS when 
emissions due to paper decomposition in landfill are 
included.

• The impact of aluminium is highly dependent on 
recycling rates.

SINGLE-USE AND REUSABLE PACKAGING

• Reusable take-away food packaging, if reused 
enough times, has a better overall environmental 
performance than single-use packaging. 

• Different studies on material for reusables present 
different results, mainly dependent on delivery 
systems and number of uses.

Decisions on alternatives to single-use plastic packaging have 
to consider not only the environmental impact of packaging, 
but also how packaging can prevent food waste, both due to 

its technical performance and its influence on consumer 
behaviour.



9Switching to sustainable materials

PRODUCT DESIGN
• Designed for recycling?

• Monomaterial or multimaterial?

RAW MATERIALS
• Recyclates weight, additive 

content?
• Biomass: food or land competition? 

Deforestation? Pesticides?

Source: Rosenboom, JG., Langer, R. & Traverso, G. Bioplastics for 
a circular economy. Nature Review Materials 7, 117–137 (2022).

TRANSPORT
• Distance?

• Carbon emissions?

PROCESSING
• Energy supply?

• Product yield from raw materials?
• Hazardous chemicals?

• How much non-product waste?

USE
• Functionality?

• Price?
• Non-toxic additives?

• Lifetime before disposal?

EOL
• Most likely EOL scenario?

• Landfill: CH, emissions, leakage?
• Incineration: emissions?

• Mechanical recycling: product 
accepted? Quality deterioration?

• Chemical recycling: availability? 
Carbon footprint?

• Biodegradation: industrially 
available? Time? By-products?

LCA, costing and design

Companies need to balance requirements and results 
of LCA, material functionality and costs. 

Weighting the different impact dimensions to 
identify and express the relative importance of 

each impact category is an optional step of LCA, 
and weighting factors can strongly influence 

results and conclusions. Weighting is useful for 
internal decision making, as weighted results allow 

companies to focus on their priorities, but the 
leading ISO standard for LCA (ISO 14040 and 

14044) do not accept aggregated scores in 
comparative studies disclosed to the public.



10The Understanding Packaging (UP) scorecard tool

The UP Scorecard is a science-based online tool that compares foodware and food 
packaging alternatives based on a scoring system that considers plastic pollution*, 
chemicals of concern, climate, water use, sustainable sourcing, and recoverability. 
It was developed by the Single-Use Material Decelerator (SUM’D), a collaboration of 
members of food service companies, NGO and technical experts.

Scores are based on both standardized LCA methods and novel scoring approaches 
that measure impacts from production to disposal. 

The method compares 13 types of container, and generally agrees that creating a 
durable container uses more energy and resources than creating a disposable one, 
but over time, disposables have a higher environmental and economic cost (in terms 
of resource extraction, energy use, waste generation), as they need to be 
remanufactured every time. However, reusables only achieve their fullest potential if 
they do not include chemicals of concern, are reused as many times as possible, and 
contain recycled content where possible.

The methodology confirms that LCA assessments are highly dependent on variables 
considered.

*UPS estimates leakage in 5 stages: 1)Loss during resin raw material manufacture, handling, and transport (e.g. as 
“nurdles”) 2) Loss in the supply chain during conversion from resin to containers; 3) Loss as litter and plastic 
pollution during or after use of container; 4) Handling and management after use, including sorting and reclamation; 
5) Loss during disposal

https://upscorecard.org/
https://upscorecard.org/about/


11Understanding Packaging (UP) scorecard results (1)
COLD TAKEOUT HOT TAKEOUT



12Understanding Packaging (UP) scorecard results (2)
PLATES AND TRAYS UTENSILS



13Opportunities from reusable packaging
Changing consumer preferences and innovative 
technologies can unlock significant benefits of reusable 
models, for businesses and users.

Achieve operational optimization with 
economies of scale for distribution and 
logistics, through cross-brand and 
sectors (or wider networks) sharing.

Packaging-related cost can be diluted 
through time. Transportation costs can 
be reduced by sustainable packaging 
design.

Enhance information on customers’ 
preferences through the incorporation 
of digital technologies.

Build loyalty and customer retention 
through deposit or rewards schemes.

Improved customer experience by 
enhancing the functionality of the 
reusable packaging (as well as look and 
feel).
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A Realising Reuse study by Circular Economy Portugal, among others, claims 
the need for the right conditions, including a supporting policy framework, to 
allow reusables to reduce the environmental impact of packaging without 
affecting financial performance and creating burden on consumers. 

• The study looks at take-away container foods and cups, and mailing 
package for e-commerce clothing and accessories, and household care 
product containers.

• The key social, economic and environmental benefits identified are linked to 
waste savings, energy savings, waste consumption, material footprint and 
GHG emissions.

A critical condition for scalability of reusable solutions is linked to 
standardization. Standardization in dimensions and logistics, storing and 
washing systems can bring benefits in terms of:

• Reduction of investments and operating costs,
• Maximisation of environmental benefits and economic viability by setting 

durability requirements,
• Safety from health and environmental risks (thanks to standardised 

minimum requirements for washing processes),
• Economies of scale and market penetration of reusable packaging systems 

via shared systems,

• Increase in return rate of used packaging (by defining appropriate 
incentives),

• Preservation of product information and innovation (label, digital solutions 
etc.).

Scalability of reusable options
Studies defend the business case for scaling up 
reusable packaging.

For take-away food containers and cups, scalability will depend on 
availability of standardized packaging easy to stock, strict hygienic 
washing process, existence of deposit systems and use of an external 
service to manage packaging for restaurants. 

In e-commerce, the scalability of reusable polybags is highly dependent 
on the existence of standardised packaging optimised for logistics in 
terms of materials and sizes, the use of a centralised cleaning service 
and for the implementation of return points, the adoption of deposit 
return schemes, subscriptions or return systems and the intention of 
stakeholders to share costs – in e-commerce reusable are economically 
worst than single use, but consumers show high willingness to pay.

https://rethinkplasticalliance.eu/wp-content/uploads/2021/07/Realising-Reuse-Final-report-July-2021.pdf


15Overview of sustainable packaging regulations
To comply with evolving requirements, companies 
need to be aware of local regulations and anticipate 
future requirements proactively.

McKinsey mapped sustainable packaging regulation across 30 countries. National regulations act with the aim to limit the negative impact of packaging on 
environment and health, and the majority of them tackle:

• packaging specifications (such as composition, size, and weight),
• attributes of packaging (for example, recyclability and biodegradability),
• expected primary use of packaging (for example, labelling and traceability to promote customer empowerment),
• packaging chain, from raw-materials sourcing to disposal, including collection and sorting schemes and reuse or recycling target setting.

Examples from Europe include the Packaging and Packaging Waste Directive (PPWD) and the Single-Use Packaging Directive (SUPD). However, the global 
landscape is highly complex. For example, definitions of terms such as ‘recycling’ can differ between geographic regions, and the scope of regulations —
such as what applications and materials are included — can also be variable. Additionally, the maturity of regulations fluctuates depending on location, with 
early-stage regulations more likely to give rise to uncertainty in terms of scope and targets. Geographical scale itself is also an issue; regulations even within 
a country may be different at the level of the state, region, or city.

EU and Asia have the highest number of regulations 
focusing on plastic. Latin America and Middle East focus 

on food packaging, while EU and Asia show a more 
holistic approach with regards to categories. 83% of legal 

measures examined focus on plastics.

https://www.mckinsey.com/industries/paper-forest-products-and-packaging/our-insights/sustainability-in-packaging-global-regulatory-development-across-30-countries


16

ORGANISATION – TOOL 
NAME MAIN SERVICE DESCRIPTION

ASSESSMENT INCLUDES

Plastic use 
and waste 
generation

Microplastics Leakage

Plastic Soup Foundation -
Plastic Soup Footprint

Online calculator with sector specific insights. 
Customized assessment on request currently 

not available

Survey that enables companies to track their plastic 
use along their supply chain, help them identify how 
to reduce plastic use, prevent leakage and increase 

reuse. Includes plastic in the value chain

✓ ✓ ✓

Searious Business - Plastic 
Scan Online calculator (basic)

10-question online survey to provide users with an 
overview of plastic use and waste. Results provide a 

label A to F. Detailed survey and customized 
assessment available on request

✓ ✓ ✓

Allcot - Plastic footprint 
calculator

Questionnaire (not publicly available) and on-
site visit and interviews. 

Questionnaire measures plastic footprints on a 
company and sectoral scale using LCA methodology, 
which focus on plastic consumption. The analysis is 
complemented by an on-site visit and interviews. 

Identifies costs of inaction and investment 
opportunities

✓ ✓ n/a

Ocean Recovery Alliance-
Plastic disclosure project Online calculator (baseline calculator)

Online calculator that provides an assessment of 
plastic flow for manufacturers, service providers and 

municipalities
✓ X X

BizNGO - Plastic Scorecard Calculation on progress to Safer Chemicals in 
Polymer Manufacturing Score

Publicly available report about the chemical footprint 
of plastics by evaluating plastic polymers based on 

the number and weight percentage of high-concern 
chemicals contained in plastic products

X X X

Quantis/EA - Plastic Leak 
Project

Methodology to map, measure and forecast 
plastic leakage along the value chain

Framework for assessing the release and transfer of 
plastic into the natural environment along the value 

chain
✓ ✓ ✓

Methodologies to measure plastic footprint

https://www.plasticsoupfoundation.org/en/what-we-do/industry-and-government/plastic-soup-footprint/
http://oceanimpact-quickscan.azurewebsites.net/
http://oceanimpact-quickscan.azurewebsites.net/
https://www.allcot.com/en/plastic-footprint/
https://www.allcot.com/en/plastic-footprint/
https://www.plasticdisclosure.org/
https://www.bizngo.org/sustainable-materials/plastics-scorecard
https://quantis.com/who-we-guide/our-impact/sustainability-initiatives/plastic-leak-project/
https://quantis.com/who-we-guide/our-impact/sustainability-initiatives/plastic-leak-project/


17Carbon and plastic offsetting in the industry

CARBON/PLASTIC NEUTRALITY ≠ CIRCULARITY
The focus of of neutrality is collecting equivalent of one's footprint, not necessarily creating cradle-to-cradle processes

As best practice, offsetting should be intended as a tool to neutralize remaining emissions, after business emissions are reduced as 
much as possible, as stated by intergovernmental organisations and climate experts.

Zoomato announced to have offset around 500,000 metric tonnes of carbon in 2021 and to have 
introduced 100% plastic neutral deliveries. The offset took place under the program Climate 
Conscious Delivery, that additionally funds local environmental projects to offset the carbon footprint 
of deliveries and packaging in India. They have also committed to a 100% EV fleet by 2030. The 
plastic neutral deliveries will be realized by voluntarily recycling (more of) the same quantity of plastic 
used in all orders’ packaging.

DeliveryHero announced to have already achieved carbon neutrality in Europe and Latin America. 
Measurement and offsetting is realized in collaboration with South Pole.
Deliveroo announced in 2020 to have started offsetting emissions generated through deliveries in 
Australia but has not further communicated about the project, and UberEATS plans to become 
carbon neutral by 2040. Other food delivery platforms such as Glovo and HelloFresh has announced 
carbon neutrality through offsetting and have set more reduction targets for the future. Glovo
offsetting is provided by Pachama, a reforestation monitoring tech company that provides carbon 
compensation via projects in Brasil. Glovo also partnered with South Pole to calculate impact and 
expand its compensation initiatives. 
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ubuntoo.com

SOCIAL MEDIA
LISTENING
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Ubuntoo.Labs utilizes social tools to develop and analyze topics based on public social conversation.  It is currently not possible to analyze any content that is shared 
privately to communities, networks, social circles or behind paywalls.

Date Range:
Past 6 months

Definitions

Post(s):
An article, a tweet/retweet, an Instagram post, a blog post or any other public post. 

Author:
A public account or user profile

Potential Impressions:
The estimated number of people who might have viewed an author’s posts. 

Calculation: (Twitter followers on Tweets + Retweets + Replies) + (Instagram Business or Creator followers on posts and comments) + (Facebook followers on posts) + 
(Average Daily Visitor Counts For Non-Follower Sites)

Sentiment:
A reflection of how an author feels about the object of their post. We extract sentiment by analyzing insights, such as emotions, behaviors, likes, or dislikes, expressed in 
a sound bite and how those insights relate to the primary topic. Sentiment can be positive (express some positive sentiment), negative (express some negative 
sentiment), or mixed (express both negative and positive sentiment). 

Sources:
Blogs, forums, news sites, facebook, Instagram, twitter, tumblr, YouTube



20Sustain. Packaging Landscape & Sentiment - General

• 74K+ posts generating 20B+ potential impressions over the past 6 months in 
English.

• 45% of the share of voice is attributed to recyclable solutions

• Reusable & Returnable solutions had the highest consumer sentiment at 90% 
with compostable the least positive at 72%.
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21Sustain. Packaging Landscape & Sentiment - Food Delivery

• 4K+ posts generating 2B+ potential impressions over the past 6 months in 
English.

• 34% of the share of voice is attributed to recyclable solutions

• Reusable, Returnable & Refillable solutions had the highest consumer 
sentiment at 90% with recyclable the least positive at 78%.
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22Sustain. Packaging Landscape & Sentiment – Etail & E-Commerce

• 6K+ posts generating 3B+ potential impressions over the past 6 months in 
English.

• 45% of the share of voice is attributed to recyclable solutions

• Reusable, Returnable & Refillable solutions had the highest consumer 
sentiment at 90% with compostable the least positive at 78%.
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23Reusable Conversation – Sentiment Drivers
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27Recycled Composition x  Social Conversation

• 20K+ posts generating 6B+ potential impressions over the past 6 months in English.
• Sentiment: 80% (54%), 40% (68%), 70% (75%), 60% (78%), 90% (85%), 10% (69%), 20% (64%), 50% (68%), 30% (55%), 100% (91%)
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Reusable Packaging



29Earls Group x Reusables.com



30Amplepac - Metal containers for reusable packaging



31The Rounds - Zero-waste delivery and refills are the future 
of city living



32Boox – Reusable Bags



33Reath.id – Helping Companies launch reusable 
packaging systems

Founded in 2019, Reath is an Edinburgh-based startup 
working on making reusable packaging more common than 
single-use. They have collaborated with Innovate UK, the 
Open Data Institute, and Lancaster University to create the 
world’s first Open Data Standard for reusable packaging 
called reuse.id. The easy-to-use platform creates “digital 
passports” for physical items and tracks items at every stage 
of their lifecycle.

Their technology is set to revolutionize how companies 
monitor and store data needed for adopting safe, compliant, 
scalable reusable packaging systems. They have secured 
commercial partnerships with brand names like M&S and 
Bower Collective. Last year, the team raised €365K pre-seed 
investment.

1) Sending to store -> 2) Filling -> 3) Returning -> 4) Cleaning

https://www.eu-startups.com/2021/08/edinburgh-based-reath-e365k-to-pioneer-an-open-data-standard-on-reusable-packaging/
https://www.eu-startups.com/2021/08/edinburgh-based-reath-e365k-to-pioneer-an-open-data-standard-on-reusable-packaging/


Biodegradable



35Magical Mushroom Company – Mycelium Based 
Packaging



36SAVRpak – Removing condensation buildup in packaging



37Bambrew – Packaging made from bamboo & wood Pulp



38Chazence – Converting Tea Waste into Plastic Alternatives



Compostable



40Hero Packaging – For mailing & e-commerce brands



41Bionatur-All – Low cost & Local Mushroom-based  
packaging

Partners Include:



Brand Partnerships x Innovations in the News



43MAX Burgers x Liplid & PulPac
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45The circular plastic packaging system

DIGESTION & COMPOSTING
RENEWABLY SOURCED 
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SUSTAINABLE 
DESIGN & 

PRODUCTION
USE

OTHER 
MATERIAL 
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REUSE

Source: Ellen MacArthur Foundation, The new plastics economy: Rethinking the future of plastics & Catalysing action, (2017)
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and plastic packaging that is 100% 
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REUSE RECYCLE & COMPOST PLASTIC OFFSETTING 
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PLASTIC 
FOOTPRINT All plastic packaging is reused, recycled, or 

composted in practice
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46Reducing

Cutlery opt-in and –out are the most common
reduction solution in the food delivery sector. 
Meituan and Foodpanda were the first 
platforms in Asia to launch a opt-out disposable 
cutlery feature on their apps. 
In 2018, Deliveroo announced the introduction 
of an opt-in function for cutlery, with a first 
trial in UAE. According to Deliveroo, 100% of 
the restaurants involved saw a reduction of 
cutlery being used.

Sustainable practices and implemented solutions 
towards reducing packaging/plastic mass.

CUTLERY OPT-OUT /OPT-IN

PACKAGING SIZE REDUCTION
Brand and retailers can choose to focus on 
reducing the total amount of material used in 
their packaging. 

Companies are exploring innovative techniques 
of folding products into smaller shape, to enable 
reduction of the size of the polybags required 
for each product, with implementation of 
packaging and folding guidelines at factory level.
Outdoor brands such as Patagonia and prAna
(before announcing 100% plastic free consumer 
packaging in 2021), and Zalando have 
implemented these solution for (part of) their 
product lines. In 2018, PVH Corp reduced the 
thickness of its polybags, announcing a 
reduction in 200 tonnes of plastics used. 

For brick and mortar, where products are 
unpacked for sale in store, a possibility is to 
introduce the use of master polybags: larger 
polybags that fit multiple items, to replace 
individual packaging. 

UberEats (2019) and Zoomato (2021) have 
changed the default settings for their cutlery 
option, also introducing an opt—in, instead of 
opt-out as it previously offered. Zoomato said 
to have found out that 90%+ of its customers 
did not need plastic in their orders. The 
amount of plastic saved every day was 
estimated by Zoomato to be 5,000 kg. 
Grubhub and Seamless also switched to opt-in 
in 2021.

https://www.bighospitality.co.uk/Article/2018/03/01/Deliveroo-looks-to-reduce-plastics-in-takeaway-packaging
https://www.patagonia.com/stories/patagonias-plastic-packaging-a-study-on-the-challenges-of-garment-delivery/story-17927.html
https://www.forbes.com/sites/lauratenenbaum/2019/10/02/one-small-step-to-reduce-plastic-one-giant-leap-toward-zero-waste/?sh=10b79fb825b4
https://www.zomato.com/blog/say-no-to-cutlery-in-food-delivery
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Sustainable practices and implemented solutions 
towards replacing petrochemical-based plastic 
packaging.

Replacing

FIBER-BASED SOLUTIONS

PAPER-BASED SOLUTIONS

BIOPLASTICS SOLUTIONS

JustEat / Takeaway in collaboration with Notpla, 
developed a packaging made with a liner that uses 
seaweed, and claims it to be as greaseproof and 
water resistant as a plastic one, and degradable in 
29 days. This coating replaces traditional bio-
based and plastic coatings that generally make 
containers non-recyclable or treatable only in 
specific facilities. The coating packaging is 
available in UK, Thuizbezorg in The Netherlands 
and Lieferando in Germany. 

DeliveryHero partnered with Eco-Products and 
BIO_LUTIONS to launch in 2019 its Sustainable 
Packaging Program. It wants to offer packaging 
solutions that can be scaled across countries, 
despite the differences in recycling capabilities 
and usage. In 7 countries, its platform offers 
restaurants the possibility to source plant-based 
(sugar-cane) and compostable packaging “at 
affordable pricing”, and is exploring reusable 
packaging options via pilots on a local basis. 

McDonalds US announced a pilot of recyclable plastic 
cups sourced from a 50-50 mix of post-consumer 
plastic and bio-based materials such as cooking oil from 
its own restaurants, in 28 restaurants in Georgia USA. 
The materials will be combined to produce the cups 
through a mass-balance approach, which will allow to 
measure and trace recycled and bio-based inputs being 
used in the process while also including traditional 
fossil-fuel sources.  Partners in the pilot are Pactiv 
Evergreen, INEOS, Neste, and LyondellBasell.

Amazon adopted a paper-based packaging for deliveries 
of frozen and chilled foods from Whole Foods Market 
and Amazon Fresh. It is made of recyclable paper and is 
recyclable with other paper-based materials.
Key criteria for the development were:

• Maintaining the cold chain and assuring food 
safety,
• Creating compact, flexible packaging suited to the 
needs of Amazon delivery drivers,
• Easy recyclability,
• Scalability and inexpensive cost, and
• Generating less packaging for consumers.

https://thedieline.com/blog/2022/4/6/notpla-and-just-eat-takeaway-give-takeout-customers-a-better-carryout-box-made-from-seaweed?
https://thedieline.com/blog/2022/4/6/notpla-and-just-eat-takeaway-give-takeout-customers-a-better-carryout-box-made-from-seaweed?
https://www.deliveryhero.com/newsroom/delivery-hero-launches-global-sustainable-packaging-program/
https://www.deliveryhero.com/newsroom/delivery-hero-launches-global-sustainable-packaging-program/
https://packagingeurope.com/news/mcdonalds-to-trial-clear-plastic-cups-sourced-from-recycled-and-biobased-materials/8127.article
https://www.packagingdigest.com/sustainability/amazon-reduces-waste-recyclable-insulated-food-packaging
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Sustainable practices and implemented solutions 
towards replacing petrochemical-based plastic 
packaging.

Replacing – other examples

FIBER-BASED SOLUTIONS

PAPER-BASED SOLUTIONS

Deliveroo HG invested HK$2 million to 
incentivize a scheme that will encourage 
restaurants to use plastic-free packaging for 
their delivery orders (home compostable or 
recyclable). The investment is meant to allow 
restaurants to buy suitable food containers at a 
discounted rate, from the company Sustainabl.: 
Independent restaurants and small F&B 
providers are offered for the first 6 months of 
the initiative a 50% reduction in packing prices, 
and large chains will receive a 30 percent 
discount. 

The China Environmental Protection Foundation and 
Meituan Takeaway established a fund named “Green 
Hill” in order to promote the comprehensive 
conservation and recycling of resources and to build 
green supply chains in the takeaway industry. In 
2020 they launched an incubation project to select 
novel packaging products for further funding and 
support. Stora Enso China Packaging won the project 
and developed a fiber food packaging product, plastic 
free and easily storable.

Burger King US launched in 2021 in 51 locations in 
Miami a pilot focused on finding scalable solutions 
for eight of their most-used, guest-facing items 
including forks, spoons, knives, straws, drink lids, 
Frypods®, Whopper® wrappers and napkins.

• Frypods that are developed with renewable 
unbleached virgin paperboard

• Napkins of 100% recycled fiber
• Paper and plant based straws 
• Strawless lids
• Cutlery created with cPLA (bioplastic)

https://www.greenqueen.com.hk/deliveroo-hong-kong-zero-waste-food-packaging/
https://www.sustainablplanet.com/
https://www.storaenso.com/en/newsroom/news/2021/1/stora-enso-ranks-first-in-the-list-of-meituan-takeaway-packaging-incubation-project
https://www.nspackaging.com/news/burger-king-green-packaging-pilot/


49Reusing
Sustainable practices towards implementing and scaling 
reusable models.

Foodpanda, Deliveroo, Eatic, GrabFood collaborate with the delivery platform 
barePack, offering reusable packaging for food delivery. barePack provides 
containers to participating restaurants for free, and the membership is paid by 
the end user. Customers can choose the Return from home or Return on the go
models: packaging is picked up by a pick-up service or users return the 
packaging at drop-off points at restaurants part of the network. barePack
containers are washed and sanitised by partner restaurants.
A reliable digital infrastructure is key to facilitate operations and transactions 
between consumers and restaurants, and QR codes are used for takeaway, 
deliveries and returns.
barePack operates in Singapore and France and was acquired in 2022 by the 
Swedish start-up &Repeat, with plans for further expansion.

Walmart is testing reusable tote bags that are used, collected, washed and re-
used as part of its direct-to-fridge delivery service InHome, which allows 
consumers to order delivery that will be unpacked in their own fridges and 
pantries. Started in one NY store, the service is planned to be expanded in other 
areas. 
Walmart is also part of the is part of the “Beyond The Bag” collective with CVS, 
Target and Kroger and other retailers. The idea is to fund technology that 
eliminates the need for plastic bags for both online delivery and in-store 
purchases. Walmart has already piloted technologies such as a bag cleaning 
system kiosk and an app that tracks and rewards reusable bag usage. 

https://sustainablepackaginglandscape.ubuntoo.com/solutions/barepack-1
https://e27.co/how-barepack-and-repeat-aim-to-reduce-waste-by-introducing-the-circular-approach-to-food-packaging-20220509/
https://retailtechinnovationhub.com/home/2022/2/17/walmart-adds-reusable-tote-bags-to-inhome-delivery-service
https://corporate.walmart.com/newsroom/2021/10/29/walmart-continues-to-progress-beyond-the-plastic-bag


50Reusing – other examples
Sustainable practices towards implementing and scaling 
reusable models.

As part of JustEat / Takeaway and ClubZero
partnership to tackle plastic pollution, Just Eat for 
Business has teamed up with London restaurants 
to pilot a reusable packaging service. The service 
consists in an opt-in option for reusable food 
boxes that after use are collected via the 
ClubZero app or deposited at designated 
locations.

McDonalds collaborated with the zero-waste 
delivery platform Loop to launch a pilot
returnable hot beverage cup scheme across 6 
outlets in the UK. The reusable coffee cup 
scheme cost GBP£1 deposit. By purchasing hot 
drinks in the returnable cup, customers receive a 
20p discount on the purchase. Customers can 
rent the cup for as long as they like and drop it at 
any of the specific Loop branded collection bins 
at the six participating restaurants, where it will 
be cleaned and sanitised.
Loop has created a system along with hygiene 
solutions company EcoLab to ensure that all the 
cups are as safe as the single-use ones.

The grocery delivery service Imperfect Food 
offers customers to send egg carton liners, gel 
packs and insulated silver liners back for the 
company to reuse in other orders. Customers are 
asked to return the items clean and dry, and gel 
packs defrosted, and leave them for the 
company’s drivers to pick them up. The company 
collects and recycles insulated silver liners 
through a partnership with Recyclops. Recyclops
aggregates hard-to-recycle plastics and works 
with recyclers across the US to turn them into 
new household items in the US and 
Canada. Imperfect Foods also provides 
information on where consumers can recycle or 
dispose of packaging they don’t return.

https://sustainablepackaginglandscape.ubuntoo.com/solutions/clubzero-2
https://packagingeurope.com/features/we-need-more-innovation-just-eat-unpacks-its-sustainability-strategy/7542.article
https://exploreloop.com/
https://packagingeurope.com/new-reusable-cup-scheme-announced-by-mcdonalds-and-loop/1778.article
https://sustainablepackaginglandscape.ubuntoo.com/solutions/imperfect-foods-1
https://recyclops.com/


51Reusing – other examples
Sustainable practices towards implementing and scaling reusable models.

Earls Restaurant Group has partnered with the 
Canadian zero-waste packaging platform 
Reusables.com to launch a zero-waste takeaway 
initiative. Initially launched in Vancouver, Canada, 
the scheme will allow customers to access reusable 
takeout packaging on pickup and delivery orders 
through their ordering channels, including 
DoorDash. The stainless steel containers have to be 
returned within 2 weeks to any participating 
restaurant locations.

Seoul city partnered in 2021 with Yogiko to offer the 
possibility to customers to choose reusables for a 
fee of 0.42$. The company Itgreen provides cleaning 
and resupplying of food containers.The pilot is 
planned to expand to 500 restaurants through an 
extended collaboration with Baedal Minjok, 
Coupang Eats, and Ddangyo.

Burger King teamed up with Loop to pilot reusable 
packaging for items like the Whopper and drinks. 
The pilot began in 2021 in New York City, Portland 
and Tokyo. In 2022, it will be piloted in selected 
restaurants in UK, where customers will have the 
option to pay a £1 deposit for a reusable cup or 
containers for selected products. Containers have a 
barcode to be scanned for return into a Loop bin,
placed outside selected Burger King UK restaurants 
where the trials are taking place, as well as in other 
locations found via the Loop app.

Loop is a circular packaging solution based on an online platform where customers can 
purchase grocery stores in reusable containers upon payment of a one-time 100% 
refundable deposit. To return, can schedule a free pickup for both totebag and 
containers, and Loop cleans and sanitizes the empty packaging.
Loop works in partnership with major brands and retailers in the US, Canada, the UK 
and in selected stores in France and Japan. It is currently expanding internationally. 
Started as an ecommerce only pilot, and followed by the first in-store pilot in Carrefour, 
Paris in ‘20, in ‘21 Loop announced to transition from ecommerce to in-store. 

https://techcouver.com/2022/06/14/earls-reusables-com-tech-waste/
https://sustainablepackaginglandscape.ubuntoo.com/solutions/reusables
https://koreajoongangdaily.joins.com/2022/06/09/national/socialAffairs/Korea-Seoul-zero-waste/20220609193333380.html
https://packagingeurope.com/news/burger-king-partners-with-loop-to-trial-reusable-packaging-for-burgers-sides-and-drinks/8146.article
https://exploreloop.com/


52Closing the loop
Sustainable practices and implemented solutions 
towards closing the loop in packaging.

Chipotle launched a closed-loop Gloves to Bag program in partnership with 
Revolution Bags (manufacturer of garbage bags from recycled plastic) and Rubicon 
(waste management company) to divert used gloves from landfill by transforming 
them in trash bags to be used in their own restaurants. The pilot program started 
in Portland and Sacramento and is planned to expand along the US West Coast. 
Employees drop their used gloves into a carboard box that is sent to Revolution 
Bag’s plant, where they are cleaned, shredded and turned into pellets that are 
melted to create trash bags. The pilot also monitors additional cardboard boxes 
and the impact of shipping to evaluate the success of the program.

Chipotle also replaced its napkins and paper bags for items made of recyclable 
materials and bowls in plant-based fiber. The latest sustainability report declares a 
reduction of average restaurant waste by 25% since 2016. Composting programs 
have been set up at 31% of its restaurants.

The collaborative Flexible Plastic Fund aims at giving value to hard-to-recycle 
flexible plastics, to foster proper recycling. The fund was established in 2021 by 
Mondelēz International, Mars UK, Nestlé, PepsiCo and Unilever, and since then it 
has been joined by other 15 UK consumer goods’ manufacturers. It is managed by 
B Corp certified producer responsibility compliance scheme Ecosurety, and 
supported by the environmental charity Hubbub. The fund is working with retailers, 
recyclers, local authorities and manufacturers using flexible plastic packaging to 
create an efficient system that incentivises high-quality recycling by giving the 
material a stable value. The Fund has the long-term ambition of ensuring flexible 
plastic recycling is locally based, fully circular and facilitated by household recycling 
collections, and make at the same time flexible plastic recycling financially 
sustainable.

https://www.inc.com/kevin-j-ryan/chipotle-sustainability-revolution-bag-recycling-gloves.html?cid=hmhero
https://flexibleplasticfund.org.uk/


53Closing the loop
Sustainable practices and implemented solutions 
towards closing the loop in packaging.

In China, Meituan and other top chain restaurants, have established 350 recycling 
sites for polypropylene near office buildings, communities, and campuses, where 
most of the orders are placed. Meituan also works with factories to upcycle waste 
into bicycle baffles, handbags and cups.

Edible packaging solutions are increasingly in the spotlight.
The Chinese food delivery platform owned by Alibaba Ele.me that has been 
experimenting edible cutlery since 2019. The chopsticks are made of flour, sugar, 
milk and butter which customers can eat as dessert. Every pair is packed in 
recycled paper. Within the fist six months of its launch, Ele.me had attracted more 
than 100 participating restaurants and distributed 10 million pairs of chopsticks.
McDonalds tested in 2019 edible packaging during a 10-day pilot in Berlin, serving 
burgers in packaging made from grass, McFlurrys with wooden spoons and 
condiments in edible waffle cups. However, the initiative was not carried forward.
Notpla has developed Ooho!, a 100% edible and compostable alternative to single-
use packaging for liquids, made from seaweed and plants. It degrades in 4 to 6 
weeks or can be eaten after consumption of the liquids.

https://sdgs.un.org/partnerships/meituan-waimai-blue-mountain-project
https://www.restaurantdive.com/news/mcdonalds-germany-served-edible-packaging-in-10-day-pilot/562682/
https://www.notpla.com/
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Companies and organisations in different sectors are launching systems to 
score sustainable practices across their industries, to provide consumers with 
a way to understand, identify and choose sustainable options, and further 
steer industry sustainable choices.

Booking.com launched last year its Travel Sustainable Badge, a system to 
provide information to consumers looking to make more sustainable travel 
choices. The badge intend to offer global, verified and free recognition of 
hotels sustainability efforts and displays that to potential guests. The 
program claims to use practices selected for their accessibility and high 
impact potential, and verified by independent industry bodies. Hotels can 
submit their practices, by selecting among predefined criteria, and a digital 
assessment is performed, by taking into account geographic factors related 
to accessibly and costs to implement certain practices. The model provides 
an impact score for each property, which determines the assigned badge.

In food delivery, small-scale applications such as PlasticScore and Jybe (both 
US-based) are offering rating and ranking of restaurants based on their 
packaging choices. Those review-based platforms use input by users on pre-
defined criteria and an algorithm calculates the sustainability score of each 
restaurant. Factors taken into consideration for rating are (among others) the 
amount of plastic, the opt-out/opt-in options for cutlery, the use of 
Styrofoam or industrially compostable materials. 

Sustainability badges
Scoring systems and sustainability badges have the 
potential to nudge consumers and organisations to 
make sustainable choices.

Those models are still limited in database and geographical coverage. In the 
case of food-delivery, the weakness of the methodology lies in the user-
dependent input (some criteria determining packaging sustainability are not 
easily identifiable by consumers), and in the geographical specificity of EOL 
practices.

However, the shift in consumers preferences towards more sustainable 
packaging constitutes a possibility for further expansion and new 
developments. The development of a credible framework to serve as guide for 
scoring sustainable practices across the food delivery and e-tail industries 
represents an untapped opportunity.

https://globalnews.booking.com/bookingcom-launches-first-of-its-kind-travel-sustainable-badge/
https://www.plasticscore.co/
https://www.gojybe.com/


55TECHNOLOGY 
LANDSCAPE



56Cryptocurrencies and blockchain
Cryptocurrencies and blockchain are being tested as a 
tools to foster circular economy. 

Companies are looking into the use of new technologies to incentivize 
reusable packaging, in the form of points, miles, crypto coins and tokenised 
assets. Blockchain technology improves tracking and more efficient 
collection of data.

The global sustainability technology company Nozama has launched Plastiks, 
a utility NFT marketplace to connect single-use plastic producers and 
recyclers to improve plastic recovery. In the platform, plastic collectors 
declare the plastic they recover, and the amount is tracked and translated 
into NFTs. Collectors sell NFTs to plastic producers, that use them to 
communicate about their environmental commitments (sponsor of plastic 
recovery projects). With the use of blockchain technology, the activities 
leading to certification are stored in a transparent and traceable way.

Plastic Bank platform uses an IBM blockchain technology to ensure 
transparency and traceability in the entire cycle of recycled plastic – from 
collection to credit and compensation.

Searious Business, a circular plastics agency in the Netherlands, is using 
blockchain technology to increase collection of post-consumer plastic 
waste. In selected Moroccan supermarkets, a pilot is testing deposit return 
schemes to enable a closed loop for bottle-to-bottle recycling. Supermarket 
customers can return PET plastic bottles to a dedicated collection point in 
participating stores. For each bottle returned, they receive a voucher or 
loyalty card points to spend in store. Using blockchain, PET bottles are 
tracked through the recycling process. 

.

https://packagingeurope.com/news/nozama-launches-worlds-first-nft-platform-for-collaborative-plastic-waste-recovery/7973.article
https://sustainablepackaginglandscape.ubuntoo.com/solutions/plastiks-io
https://plasticbank.com/
https://www.seariousbusiness.com/morocco
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The European Brands Association (AIM) has partnered with more than 88 
brands, including The Coca Cola Company, Danone The Kraft Heinz 
Company, Mondelez International, to prove viability of digital watermarking 
technologies to boost the accuracy of packaging sorting and recycling. 

“It is terrific to see such enthusiasm from across the industry to be able to unite 
such expertise from the complete packaging value chain from brand owners and 
retailers to converters, ERP schemes, waste management systems, recyclers and 
many more.”
- Michelle Gibbons, AIM Director General

First pilots carried over under the auspices of the Ellen MacArthur 
Foundation led to the launch of the Digital Watermark Initiative HolyGrail 
2.0, a project driven by AIM and powered by the Alliance to End Plastic 
Waste aims at building the technology’s scale and scope.

• Digital watermarks are the size of a postage stamp and cover the surface 
of packaging;

• They carry information about the product, and they could include the 
manufacturer, SKU, type of plastic used and composition for multilayer 
objects, and whether the product belongs to the food or non-food 
category;

• When entering a sorting facility, the product with a watermark can be 
detected and decoded by a high-resolution camera on the sorting line, 

that would then sort the packaging according to its attribute. More accurate 
sorting streams mean high recycling rates and high quality recyclates, with 
benefits to the complete packaging value chain.

Digital watermark technology
Watermarking could boost the accuracy of 
packaging sorting and recycling.

https://www.foodnavigator.com/Article/2020/09/18/Digital-watermarks-PepsiCo-Nestle-and-Unilever-back-sorting-tech-for-packaging-recycling
https://sustainablepackaginglandscape.ubuntoo.com/solutions/holygrail-1
https://sustainablepackaginglandscape.ubuntoo.com/solutions/holygrail-1
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NextLoopp project aims at creating circular food-grade recycled polypropylene 
from post-consumer packaging. Currently, PP is used for pots, tubes and trays, 
and due to the absence of food grade recycled PP, it is all made from virgin 
plastics. Common EOL is waste-to-energy, landfill or downcycling.

NEXTLOOPP’s initial Life Cycle Assessment (LCA) that has been completed by the 
Natural Resources Institute at the University of Greenwich shows that by switching 
from virgin PP to rPP 105,600 tonnes of GHG can be saved each year in the UK 
alone.

The objective is to provide 30% average recycled content across the plastic 
packaging industry by 2025. Among the members of the project are Unilever, 
Danone and L'Oréal. The first trials were run in 2021 and are continuing in 
2022 over 60 different products. Project completion date is expected to be in 
the first half of 2023.
NextLoopp is using new separation technologies to separate food-grade PP, 
including advanced decontamination stages that ensure compliance with EU and 
US food-grade standards: 

“Plastic Packaging Recycling using Intelligent Separation technologies […] applies 
high-performing luminescent materials to labels on plastic packaging, creating what 
is best described as an invisible barcode for plastics recycling […]. As the mixed 
plastic waste runs along the conveyor belt, the high-speed sorting system is triggered 
by an ultraviolet (UV) light source […] which identifies the coded Polyprism label 
[while] cameras read its code and air propels it into the appropriate recycling 
stream.” - Edward Kosior, managing director at Nextek (NextLoop project)

NextLoopp on food-grade PP
New technologies to separate food-grade PP are showing promising results.

https://www.nextloopp.com/


59

Edible food packaging faces some challenges that still limit its scalability: it 
tends to be sensitive to humidity and changes in temperature, it is not as 
sanitary when exposed to different environments and during transportation, 
requiring outer packaging in different materials. 
However, tailored made solutions are being piloted by an increasing number 
of market players. 

In 2019, the Israeli packaging startup Sufresca, received $500K in seed 
funding to develop edible product coatings for fruits and vegetables to help 
extend shelf life and reduce the need for plastic packaging, bringing the total 
investment in the company to $1.3 million. 

The British meal kit retailer Gousto in partnership with Xampla, a spin-off 
from the University of Cambridge, launched in 2021 the first edible stock 
cube wrapper made of plant protein (peas) and starch (potatoes). Xampla
had previously raised £6.2 million in a seed finance round led by Horizons 
Ventures.

The sustainable packaging start-up Notpla raised in 2021 £10M to create 
fully edible plastic made from seaweed. According to the company, the 

funds are directed to grow manufacturing capacity and develop new 
innovations, such as a transparent flexible film and a seaweed paper.

Applications of edible plant-based coating are possibly very varied.  
Cambridge Crops of Massachussets (now named Mori) developed an edible 
and tasteless microlayer of silk-based proteins for meat, and raised $4 
million in 2019 and $12 million in 2020 in seed funding to boost the use of 
its patented technology and scale production.

Edible food packaging is not necessarily designed to be eaten, but has the ability 
to biodegrade efficiently like the food it contains (seaweed coating Notpla x 

JustEat/Takeaway, seaweed sachet Notpla x Heinz Tomato Ketchup).

Edible food packaging
The development of edible alternatives to plastic 
packaging, coatings and films, has been attracting 
increasing investments and has driven the rise of new 
start-ups in the past few years.

https://www.packaginginsights.com/news/sufresca-extends-invisible-edible-coating-to-tomatoes-cucumbers-and-mangoes.html
https://www.gousto.co.uk/blog/the-worlds-first-pea-based-edible-stock-sachets
https://www.gousto.co.uk/blog/the-worlds-first-pea-based-edible-stock-sachets
https://www.notpla.com/
https://vegconomist.com/investments-finance/notpla-seaweed-packaging-raises-10m-for-fully-edible-biodegradeable-plastic/
https://www.foodbev.com/news/cambridge-crops-raises-4-million-in-seed-funding-to-combat-food-waste/


60

Start-ups and research projects are developing products from agricultural 
waste, to offer alternatives to fossil-based and bio-based plastics, competing 
in terms of quality, price and functionality.

Traceless materials are home compostable materials created from agricultural 
industry residues, in a highly scalable and chemical-free processes. Based on 
natural polymers which already exist in the environment, they can be 
incinerated to produce energy or disposed in waste collection facilities, where 
they can be sorted out without contaminating recycling streams.

Moulded pulp is traditionally obtained through processing of a variety of 
fibrous materials like paper, sugarcane, wheat or bamboo straws. Nafici 
Environmental Research Ltd uses agricultural waste to produce moulded pulp, 
with main applications food service packaging and corrugated boards.

GLOPACK, a research funded by the European Union’s Horizon 2020
research programme to promote sustainable food packaging, is exploring the 
use of residues from food industry and agriculture such as spoiled fruit juices, 
cattle manure, wheat straw and grapevine shoots as some of the feedstocks 
as key components for an alternative packaging material.

Packaging from agricultural waste
Second generation biomass can be used to develop 
home compostable materials that avoid the trade-offs 
of bioplastics, such as competition with food 
production and land use.

https://sustainablepackaginglandscape.ubuntoo.com/solutions/traceless-materials
https://www.nafici-research.com/
https://www.nafici-research.com/
https://glopack2020.eu/
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• Nudge consumers to choose sustainable packaging options, for example with the introduction of badges or 
rating systems to showcase sustainable partners.

• Pilot reusable models in selected cities/areas, by applying best practices from the industry (i.e. guarantee 
minimum number of uses, rely on an external service provider, use deposit systems and digital technologies).

• Provide disposal information for consumers, according on the type of material used.

Opportunities & recommendations

REDUCE
through SUSTAINABLE DESIGN , 

PRODUCTION & OFFER

• Avoid overpackaging, ensure low weight and minimum size of packaging materials.
• Avoid harmful materials and chemicals in packaging.
• [food delivery] Switch to opt-in disposable cutlery feature on apps.

REPLACE 
by RENEWABLY SOURCED FEEDSTOCK 

and plastic packaging that is 100% 
reusable, recyclable or compostable

• Move away from virgin plastics by choosing packaging with recycled content and, where 
possible, alternative materials from renewably sourced feedstock.

• Select alternative materials considering packaging impact throughout the whole value chain and 
based on geographical context (especially for EOL practices) and consumer behavior.

REUSE, RECYCLE & 
COMPOST

by ensuring all plastic packaging is reused, 
recycled, or composted in practice

OFFSET

• Use offsetting to neutralize unavoidable remaining emissions (carbon and plastic).
• Choose the right offsetting partner based on I) effectiveness of the project: demonstrated benefits and 

transparency, II) fit to business objectives: project location, mission alignment, pricing.
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