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Packaging environmental guru Bob Lilienfeld recommends you 
explore five options to improve the sustainability character of this 
already highly efficient package format.

By Lisa McTigue Pierce, Executive Editor, and Rick Lingle, Senior Technical Editor, Packaging Digest

FLEXIBLE PACKAGING 
CAN POLISH ITS TARNISHED 
SUSTAINABILITY HALO
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Flexible packaging has a 
weight advantage over its 
rigid counterparts, which 
naturally scores well on a 
sustainability scale. But 
the admiration people felt 
for this source-reduced 
package waned when 
recycling took off for many 
rigid packages and flexible 
packaging was left out. 
Flexible packaging is seen 
much more now in trash 
cans and landfills because 
it isn’t recycled at curbside. 
And this lack of recycling 
reinforces a negative 
sustainability impression.
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What can you do about that?

Bob Lilienfeld has some great ideas, 

gleaned from his nearly three decades in the 

packaging sustainability sector, “Helping to 

Create Packaging for a Sustainable Planet” as 

his LinkedIn profile explains.

In a Plastic Possibilities podcast hosted 

by Rick Lingle — who shares the title senior 

technical editor for Packaging Digest and its 

sister publication PlasticsToday — Lilienfeld 

succinctly outlined five options brands should 

consider to gain more sustainability points for 

their flexible packages:

1. Opt for simple film structures 
that can be recycled.

The primary direction of flexible packaging 

today should be toward monolayer structures, 

making the material easier to recycle.

Lilienfeld explains: “The flexible packaging 

industry is a victim of its own success. 

Twenty-five years ago, when I started talking 

about the value of flexible, it was really about 

source reduction. The problem is, as flexible 

packaging got more and more popular, it also 

got more and more visible. 

“It’s one thing to talk about source 

reduction when somebody takes a photo of 

what they see in a landfill, and there’s very little 

flexible packaging,” Lilienfeld continues. “It’s 

another story when, all of a sudden, you see 

a lot of flexible packaging in your trash cans 

or in pictures of landfills or pictures of what’s 

lying around on beaches or in the oceans. 

What was at one time a huge benefit is now 

perceived as a huge negative.”

And there’s a huge difference between 

the robustness of curbside recycling and the 

limited success of “in-store drop-off.”

“The real issue is not the potential [of flexible 

packaging recycling], it’s the reality. … Flexible 

packaging is not really recyclable through 

recycling bins at home,” Lilienfeld says. “So, 

you have on the one hand, people putting a 

happy face on it and saying, ‘Well, this can 

be recycled. All you have to do is clean it out k

https://www.packagingdigest.com/sustainability/packaging-sustainability-insights-my-personal-recycling-experience
https://www.packagingdigest.com/sustainability/packaging-sustainability-insights-my-personal-recycling-experience
https://www.packagingdigest.com/sustainability/packaging-sustainability-insights-my-personal-recycling-experience
https://www.robertlilienfeld.com
https://www.linkedin.com/in/boblilienfeld/
https://www.plasticstoday.com/packaging/plastic-possibilities-super-sustainable-flexible-packaging
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and bring it to the store.’ Then you have to look at 

what’s actually being brought to the store and the 

potential doesn’t meet the reality.”

So Lilienfeld’s second recommendation is we 

should set a more robust process for recycling 

flexible packaging than the current store-drop-off 

option.

2. Put post-consumer recycled 
(PCR) material into the package.

Once a packaging material is collected and 

recycled, what can that material be used for? 

Recycling is a business and a material needs 

to be in demand. Yet using recycled content in 

a flexible package is not usually a packaging 

designer’s first thought.

That should change, says Lilienfeld. “How 

much PCR can you get into the package? Frankly, 

given how hard it is to recycle these materials, in 

the terms of generating a significant quantity of 

them, then the use of PCR is a really, really smart 

way to go.”

3.   Use bio-based polymers, like 
polyethylene, when possible.

In Lilienfeld’s view, the perfect sustainable flexible 

package is “a resin that’s made from renewable 

resources, it is made from recycled materials, and 

it is recyclable.”

What comes to his mind is bio-polyethylene.

According to Lilienfeld, a sustainable package 

is one that delivers 100% of the value that a 

consumer is looking for — product protection 

— with the least amount of material. “And 

polyethylene is a clear winner in that in that 

area,” he says, especially when you consider its  

strength-to-weight ratio.

What about polylactic acid (PLA) or some 

other bioplastic, you may ask? Lilienfeld points to 

polyethylene’s strength-to-weight ratio. “There is 

virtually no other material on Earth that can deliver 

the same amount of strength and deliver the same 

amount of product. You get more products with 

the least amount of polyethylene then you can 

get from any other material. That’s an incredible 

advantage. To walk away from that really doesn’t 

make any sense.”

4.   Research alternative materials.
When it comes to the next favorite sustainable 

packaging material, the new darling is cellulosics, 

says Lilienfeld.

You may remember cellulose twist film from 

decades ago that was used to wrap hard 

candies. Who knew that we’d go back to the 

future to find a packaging material that has 

staying power?

Advantages of fiber-based cellulose films: 

• They come from a renewable resource. 

•  They have always been clear or could be 

clear.

• They are recyclable. 

•  “And, if you have to go in the direction of 

compostability, whether it’s industrial or home, 

cellulose is an ideal choice,” says Lilienfeld. 

He tells us that, for biodegradability testing, k
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that’s where I get concerned … is [with] people 

messing up the recycling stream by either throwing 

composable materials in it or believing that a 

composable material is simply one you could throw 

out the window and it’ll disappear.  And, by the 

way, it won’t.” ■

Lisa McTigue Pierce is Executive Editor of Packaging 

Digest. She’s been a packaging media journalist 

since 1982 and tracks emerging trends, new 

technologies, and best practices across a spectrum of markets 

for the publication’s global community. Reach her at lisa.pierce@

informa.com or 630-272-1774.  

Rick Lingle is Senior Technical Editor of Packaging 

Digest and PlasticsToday. He’s been a packaging 

media journalist since 1985 specializing in food, 

beverage, and plastic markets. He has a chemistry degree and 

has worked in food industry R&D for Standard Brands/Nabisco 

and the R.T. French Co. Reach him at rick.lingle@informa.com.

plastics are tested against cellulose as the 

base. Additionally, “You can even foil laminate 

them without reducing the biodegradability of 

the entire package,” he says.

The only deterrent to cellulosics might be the 

potential price-performance ratio.

“Cellulosics aren’t going to make sense for 

everything, of course. But they are an interesting 

addition to plastics,” Lilienfeld says. “The value 

of cellulosics in many cases is … it’s a polymer. 

So, if you think of plastics as polymers, it’s a very 

similar material.”

5.    Compost, but only if you must. 
Lilienfeld is brutally honest that 

compostability is not his go-to option: “If 

you’re going for circular economy strategies, 

compostability is not a circular strategy. It’s a 

linear strategy — because when you’re done, 

whatever you’re creating isn’t reusable. Frankly, 

what you’re creating is primarily greenhouse 

gases, so … I’m not a big fan.”

He also warns us to keep in mind that just 

because a certain material is compostable, that 

doesn’t mean the final package is going to be 

compostable. “When CPG [consumer packaged 

goods company] or some packaging user is 

told, ‘Well, I can provide you with a composable 

package’” Lilienfeld says, “… your question ought 

to start with, ‘Define compostability — and who’s 

certifying it?’ And are you certifying exactly what 

you’re going to be using as the end configuration 

or are you certifying the material that you’re using. 

Those are two very, very different things.”

Lilienfeld admits that some applications make 

sense for compostable packaging. “Ag [agricultural] 

films would make sense. Certain foodservice 

applications where you have almost no choice 

but to co-mingle the packaging with the actual 

food waste — that makes a lot of sense,” he says. 

“But these are not consumer applications and 

mailto:lisa.pierce%40informa.com?subject=
mailto:lisa.pierce%40informa.com?subject=
mailto:rick.lingle%40informa.com?subject=
https://www.lyondellbasell.com/globalassets/products-technology/advanced-polymer-solutions/materbatch/masterbatch-documents/application-teardown_stand-up-pouch.pdf
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By Dan Durham, Director of Technical Client Services, PTI

Many flexible packages may claim they are recyclable, but far fewer 
truly are. Here are five ways to ensure that your recycling claims are valid. 

Image: Adobe Stock/Alex

TIPS TO CREATING A RECYCLABLE 
FLEXIBLE PACKAGE5
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Environmental issues for 
plastic packaging may have 
taken a back seat during 
the COVID-19 pandemic, but 
it’s only a matter of time until 
the topic turns white hot 
again.

A subset of the plastic environmental 

conversation is recycling. Confusion runs rampant 

among consumers as to what can and cannot 

be recycled — and in what manner. Interestingly, 

this confusion is not limited to consumers. Many 

brand owners, particularly smaller ones, don’t 

have in-house knowledge to help guide them.

To help move the knowledge needle, we’ve 

put together five areas to explore when trying to 

determine if your flexible package is recyclable. 

Some might appear to be basic for industry 

veterans, but for others who need to ease into the 

issue, these five areas should help you expand 

your knowledge base.

Image: Adobe/ Pixel-Shot

1.  Determine your film’s specific 
structure. 

Although it’s a basic question, there are those 

who haven’t taken the time to understand their 

“film sandwich.” Is it a monolayer, coextrusion, 

or lamination? Or even a material laminated to 

a coextrusion? What are the layers made from? 

Are there some aspects of the structure that are 

recyclable and others that are not? Is there a way 

to modify the structure so that it is readily recycled? k
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2. Find a recycling pathway. 
Is your material readily recycled via curbside bins or does it have to 

be taken to a different location (such as a grocery store drop-off) for it to be 

processed? If your brand is trying to promote recyclability to consumers, you really 

need to understand the back end.  Are you asking them to put the material in a 

recycling bin or do they need to transport elsewhere? Understand your materials 

recycling journey before you make a claim that is likely to be inaccurate.

3.  Review the design guidelines for packaging recyclability.
The Association of Plastic Recyclers (APR) Design Guide for Plastics 

Recyclability guide is positioned as “the most comprehensive resource outlining 

the plastics recycling industry’s recommendations in the marketplace today.” An 

item is “recyclable per APR definition” when the following three conditions are met:

•  At least 60% of consumers or communities have access to a collection 

system that 

accepts the item.

•  The item is most likely sorted correctly into a market-ready bale of a particular 

plastic meeting industry standard specifications, through commonly used 

material recovery systems, including single-stream and 

dual-stream municipal recycling facilities (MRFs), plastic recycling facilities 

(PRFs), systems that handle deposit system containers, and grocery-store 

rigid plastic and film collection systems. Image: Adobe Stock/francoimagek

https://plasticsrecycling.org/apr-design-guide
https://plasticsrecycling.org/apr-design-guide
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•  The item can be further processed through a 

typical recycling process cost effectively into 

a post-consumer plastic feedstock suitable 

for use in identifiable new products.

4. Research the How2Recycle label 
program. 

Created by the Sustainable Packaging Coalition, 

the How2Recycle label helps prevent valuable 

recyclables from reaching landfills, as well as 

helps reduce confusion by creating labels that 

clearly communicate recycling instructions 

(curbside collection, at a store drop-off location, 

or if they should check with their municipality for 

that specific packaging material). It also provides 

simple product-specific instructions, such as 

“empty before recycling,” “rinse and replace lid,” 

or “empty and reattach pump.”

5. Reach out to your suppliers 
and their resin suppliers. 

With resin technology and film manufacturing 

capability constantly evolving, last year’s films 

structure may not be the best approach. 

Companies are constantly working on ways 

to make the entire structure more readily 

recyclable in curbside streams. 

Although many brand owners typically don’t 

reach down to the resin level, it’s in your best 

interest to work with your film supplier and resin 

supplier to ensure that your package meets the 

desired environmental attributes. ■

Dan Durham is the Director of Technical Client 

Services at PTI. He has decades of experience 

in plastic packaging ranging from tooling design 

to injection and blow molding processing. He 

currently focuses his efforts on helping multinational brand 

owners successfully navigate packaging projects from concept to 

commercialization.

Image: Adobe Stock/CHAVALIT

https://how2recycle.info/labels
https://www.plastictechnologies.com
https://www.lyondellbasell.com/globalassets/products-technology/advanced-polymer-solutions/materbatch/masterbatch-documents/application-teardown_stand-up-pouch.pdf
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By Olga Kachook, Project Manager, GreenBlue

To help decide whether to use compostable 
packaging for your product or not, ask 
yourself these five questions. 

When is 
Compostable 
Packaging 
the Right Option?

Photo supplied by SPC
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What is the value of 
compostable packaging? 
Why do we need it as part 
of a suite of solutions that 
improve the sustainability 
of packaging?
Compostable packaging has value when it lets us:

• Capture and divert food waste from landfills;

•  Create a simplified dining experience and 

cleaner recycling stream;

•  Produce compost that helps soils work as a 

carbon sink; and

•  Support the biological cycles of the circular 

economy.

The first step in designing compostable 

packaging is to understand whether it is the right 

fit for your packaging application. Compostable 

packaging should not be a blanket solution for 

all problems — it’s not a fix for ocean plastic 

pollution or non-recyclable packaging. Rather, it 

should support food-waste diversion efforts, get 

third-party certified, and be clearly labeled.

When considering whether compostable 

packaging can be an effective substitute for 

your current packaging, start by asking these 

questions:

1. Will your packaging bring in food to 
the composting facility?
For compostable packaging, think food. 

Compostable packaging can be the right fit for 

food-soiled applications since it serves to bring 

food waste, a valuable resource, to composting 

facilities to be made into new nutrients for 

soil. In fact, BPI certification for compostable 

packaging requires that the item be associated 

with desirable organic wastes — like food scraps 

and yard trimmings — that are collected for 

composting.

2. Is your packaging used to serve 
prepared food?
Foodservice packaging for restaurants, 

cafeterias, venues, and grocery store prepared 

food bars is the most natural fit for compostable 

packaging. Compostable packaging makes it 

easy for consumers to compost any leftovers 

of prepared food. In closed venues such as 

stadiums or corporate campuses, compostable 

packaging can help simplify the messaging to 

consumers by enabling them to put everything 

in one bin.k

To learn more about whether compostable packaging is a good fit 
for your packaging application, review the Sustainable Packaging 
Coalition’s new guide to compostable packaging

https://bpiworld.org/Certification
https://sustainablepackaging.org/understanding-the-role-of-compostable-packaging/
https://sustainablepackaging.org/understanding-the-role-of-compostable-packaging/
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3. Do consumers typically throw away 
food waste along with your packaging?
We need to work to eliminate food waste 

altogether, but interim steps to compost more 

food waste are also important. Consumers 

may not always separate food waste from its 

packaging; and they may be throwing non-

compostable packaging into the compost bin. 

For packaging that is difficult to clean or rinse, 

such as salad bags, compostable packaging can 

instead allow consumers to easily compost both 

the bag and any remaining contents.

4. Does your non-recyclable packaging 
contain frozen or raw food? 
Compostable packaging can replace meat, 

produce, and frozen food packaging that is not 

recyclable and is soiled by food. Food residue from 

these contents can be composted alongside the 

packaging. As for all applications, these formats 

should be clearly and prominently labeled with 

certification marks, words, and colors to indicate 

that the packaging is compostable.

 5. Is your packaging a common 
contaminant at composting facilities? 
Certain packaging items like produce stickers 

and salad bags may “ride along” with food that 

is composted by consumers. And at foodservice 

operations, items like sauce packets are 

accidentally put in the composting bin along with 

food and other accepted material. When these 

non-compostable items are sent to a composting 

facility, they pose contamination problems. 

Redesigning these items to be compostable 

can help address composters’ challenges with 

contamination.

There is no clear formula for what kinds of 

packaging should be compostable. Rather, it 

depends on several variables, many of which have 

been outlined above. In many applications — such 

as food serviceware, salad bags, and produce 

stickers — the case is clear. Compostability 

in these instances helps to bring more food 

waste to composters and addresses common 

contamination challenges. ■

Olga Kachook is a Project Manager at GreenBlue, 

where she leads the Essentials of Sustainable Packaging 

courses and the Composting Collaborative for the 

organization’s Sustainable Packaging Coalition. 

Her background includes expertise in compostable 

materials and packaging, zero waste facility certification, life cycle 

analysis, and sustainable materials management. Prior to joining 

GreenBlue, Kachook led corporate sustainability and waste initiatives at 

World Centric, Etsy, Cascade Designs and Cascadia Consulting. She has 

a Master of Environmental Management from Yale University’s School 

of Forestry & Environmental Studies, and a Bachelor of Arts in Business 

Administration from the University of Washington. She is certified as a 

LEED Green Associate and a TRUE Zero Waste Advisor.

http://how2compost.info
https://sustainablepackaging.org
https://www.lyondellbasell.com/globalassets/products-technology/advanced-polymer-solutions/materbatch/masterbatch-documents/application-teardown_stand-up-pouch.pdf
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The United States must increase domestic 
supply of post-consumer recycled resins to meet 

current and future recycled-content goals of 
major brand owners. 

Demand Outpaces 
Supply of Recycled 

Content Plastic
Packaging

By Dan Felton, Executive Director, AMERIPEN

Image: Adobe Stock/mark.f
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As interest in the circular 
economy grows, more 
companies have been 
setting goals to increase the 
recyclability and recycled 
content of their packaging. 
AMERIPEN – the American 
Institute for Packaging and 
the Environment, a policy-
based trade association 
for the US packaging 
industry, commissioned a 
study to better understand 
the relationship between 
company packaging goals 
for post-consumer recycled 
(PCR) content and current 
supply and demand.

Through evaluation of domestic supply 

and reprocessing capacity for plastic resin, 

researchers conclude that the United States 

currently lacks the available supply and, in 

some cases, domestic reclamation capacity to 

meet company goals.

As more companies set voluntary recycled 

content goals, an increasing number of states 

are seeking to legislate minimum recycled 

content in packaging. AMERIPEN’s study of the 

voluntary recycling commitments of 35 large 

consumer packaged goods (CPG) companies 

offers insights into design and access challenges 

that stakeholders must contemplate.

Success with company goals for PCR content 

will require collaboration across the entire value 

chain to ensure a robust domestic market for 

plastics reuse.

Here are five considerations inherent to recycled 

content goals … and what we can do about them.

Image: Adobe Stock/Avector

Image supplied by AMERIPEN

k

https://www.ameripen.org
https://www.ameripen.org/page/recycled-content
https://www.lyondellbasell.com/globalassets/products-technology/advanced-polymer-solutions/materbatch/masterbatch-documents/application-teardown_stand-up-pouch.pdf
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4.Quality and technical design specifications 

for packaging specifically restrict use of PCR 

material, which compounds the problem.

5. Further widening the gap … The US 

does not have enough reprocessors that 

can manufacture recycled resins to meet FDA 

regulations for food contact packaging.

3. This flexibility is not enough: Demand 

across all plastic resin types, except HDPE, 

in the US exceeds the domestic supply and 

capacity. For example, PET reclamation capacity 

would, at a minimum, need to increase by 50% 

to meet current CPG company commitments for 

PET packaging.

1. Companies primarily have post-consumer 

recycled content goals only for plastic 

packaging; they are vaguer on other materials.  

The average is 25% PCR content by 2025.

2. PCR goals are intentionally framed to 

provide design flexibility based upon 

available resin supply. For example, a company 

committed to 15% recycled or renewable content 

across all plastic packaging could use 30% post-

consumer PET resin in half of its packaging and 

0% in the other half — averaging 15%.

Chart supplied by AMERIPEN
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Stakeholder collaboration is needed. Closing 

the supply-demand gap for packaging requires 

investments in technology, targeted end-use 

strategies, and boosting consumer recycling rates. 

In 2021, AMERIPEN will be working with 

packaging value chain stakeholders to identify 

the most effective strategies to close this gap 

and increase domestic supply of PCR resins 

for packaging. Learn more about the data and 

proposed solutions at www.AMERIPEN.org.

Data Source: “US Company Recycled Plastic 

Content Goals Analysis—Supply & Demand,” 

prepared by Circular Matters and commissioned 

by AMERIPEN, March 2021. ■

Dan Felton is Executive Director of AMERIPEN, 

an organization that leads the packaging industry 

through advocacy based on science and enhances 

understanding of the role packaging plays in a 

more sustainable society, economy, and environment. Passionate 

about environmental, sustainability, and packaging issues, he has 

lobbied extensively in those areas at the state and federal levels.

Image supplied by AMERIPEN

https://www.ameripen.org
https://www.ameripen.org/page/recycled-content
https://www.ameripen.org/page/recycled-content
https://www.ameripen.org
https://www.lyondellbasell.com/globalassets/products-technology/advanced-polymer-solutions/materbatch/masterbatch-documents/application-teardown_stand-up-pouch.pdf
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It’s not an either-or proposition. We must address both 
waste streams — food and packaging — to see the best 

environmental results for a circular economy.

By Alison Keane, President/CEO, Flexible Packaging Association

Image: Adobe Stock/showcake

Flexible 
Packaging 
Delivers in the 

Ecommerce Era
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As states across the US issued 
stay-at-home orders in response 
to the pandemic, many 
consumers resorted to placing 
online orders for essential 
purchases like groceries. You 
are likely familiar with the 
everyday sight of delivery 
trucks descending upon your 
neighborhood to provide timely 
deliveries right outside your 
door. This is not unique to 
your area: So many consumers 
switched their purchase habits 
to digital alternatives that 
eMarketer is now predicting 
continued year-over-year 
growth in US ecommerce. 

This monumental shift in consumer habits 

changes everything for brand owners that are used 

to tailoring their product designs and packaging 

decisions for retail environments. Instead of 

gradually adjusting strategies, they are faced with a 

sudden and widespread demand for ecommerce 

alternatives. There are several factors that brand 

owners must consider when packaging products 

for ecommerce instead of retail.

Inherent product protection.
For starters, ecommerce increases the number of 

touch points between the initial order and the end 

destination. Compared to traditional retail, in fact, 

an ecommerce product is handled at least three 

times more often. Flexible packaging is an ideal 

option for ecommerce because it offers added 

protection and durability that can resist breakage, 

prevent spills, and keep multiple products 

together.

“Less is more” reduces environmental 
impact.
For some product categories, flexible packaging 

can protect products during shipping without an 

overbox — a corrugated box that holds another 

similar corrugated box within to withstand the 

rigors of ecommerce handling. This is important k

Image: Adobe Stock/j-mel



for brand owners since additional packaging often 

results in a larger environmental footprint. For 

example, in a streamlined life cycle comparison 

between shoes delivered with a flexible mailer or 

with an overbox, the outer box format resulted 

in a higher environmental impact for fossil fuel 

consumption (+14.2%) and greenhouse gas 

emissions (+65.6%).

Another consideration is how consumers use 

the product after they receive it; clothing and 

shoes, often have return rates of up to 50%.

Flexible packaging can have recloseable 

features that enable easy returns without 

requiring consumers to use new packaging, thus, 

minimizing the environmental impact.

Shipping savings using flexible formats.
Unlike retail applications, ecommerce scales 

down shipping into individual units (not bulk 

units), the cost of which must factor into the 

consumer’s decision-making process. To drive 

sales and  reduce the impact of shipping costs, 

brand owners need to understand how product 

and package design can affect shipping rates. 

One of the advantages of using flexible formats is 

that they typically result in reduced dimensional 

weight. Since billable weight is determined 

by whichever value is greater — actual or 

dimensional weight — shipping costs can be 

lower for a package that is space-efficient.

Consider the case study example for shipping 

a pair of shoes.

As you can see in the table above, the flexible 

format results in about $4 shipping savings per 

unit, which can be attributed to minimal air space 

surrounding the product. Looking beyond the 

benefits of shipping individual units using flexible 

packaging, these materials can also optimize 

shipping space on trucks.
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Packaging Format Cubic inches 
(LxWxH)

Dimensional 
Weight

Actual 
Weight

Billable 
Weight

2020 Carrier 
Divisor

Flat Rate 
(Carriers)

UPS 
(STD)

Shoe Box with Flexible 
E-Commerce Mailer 990 8 3 Dimensional 139 $19.95 $14.70

Shoe Box with E-Commerce 
Overbox 1,248 9 3 Dimensional 139 $23.95 $17.14

Table supplied by FPA

Confronting the new reality.
As we have seen during 2020, ecommerce 

continues to rise. In fact, it’s not a trend — it’s 

the new reality. Brand owners that adjust their 

strategies and consider the benefits of flexible 

packaging in ecommerce applications will set 

themselves up for future success. ■

Alison Keane, Esq., IOM, CAE, has served as 

President and CEO of the Flexible Packaging 

Association since October 2016, and provides 

strategic leadership and advocacy to advance 

and grow the flexible packaging industry. Keane previously 

served as the Vice President for Government Affairs and 

Industry Programs with the American Coatings Association. 

An environmental attorney, with 25 years of experience in 

the association and government sectors, Keane has also served 

at the Environmental Protection Agency and the Maryland 

State Senate.

https://www.flexpack.org
https://www.flexpack.org
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vs.

It’s not an either-or proposition. 
We must address both waste 

streams — food and packaging 
— to see the best environmental 

results for a circular economy.

Food Waste

Image: Adobe Stock/Fevziie

By Meenu Sachdeva, Head of Quality 
Assurance (QA) and Research and 

Development (R&D), Ultimate Flexipack Ltd., 
a group company of UFlex Ltd. 

Packaging 
Waste

How to Balance 

Image: Adobe Stock/jchizhe, Roman Milert



The world faces two adverse 
situations regarding solid 
waste management: food 
waste and packaging waste. 
These two major solid 
waste contributors lead to 
economic, environmental, 
and social challenges. The 
US Environmental Protection 
Agency reports that 45% of 
total US solid waste consists 
of these two wastes, and 
though we have many 
technologies for managing 
our global waste, the majority 
still goes to landfill.

Let’s start with food waste. 
Astonishingly, more than one third of the total 

food produced globally is not consumed and 

goes to waste. The annual global value of 

food-as-waste is $1 trillion, and it weighs 1.3 

billion metric tons. To help visualize the amount, 

imagine an area larger than China that grows 

food that becomes waste.

All the hungry people in the world can be 

fed on less than quarter of the food that is 

wasted, according to Alessandro Demaio, 

CEO of Norway-based EAT, an international 

non-governmental organization (NGO) fighting 

worldwide hunger. Food waste happens at all 

stages: production, processing, transportation, 

retail, and consumer. Some of the waste is 

unavoidable; however, the majority can be 

prevented.

The issue doesn’t end here. The wasted 

food uses 25% of all water used every year for 

agricultural purposes.
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Now, let’s look at plastic waste.
Plastic waste has been a hot topic among 

environmentalists. And, globally, its management 

has become a pressing priority.

Among all the plastic waste, packaging waste 

has been targeted because the rapidly increasing 

production of disposable plastic products 

overwhelms the world’s ability to deal with their 

disposal. Today, single-use plastics account for 

40% of plastics produced every year and many 

of these products — such as plastic bags, 

food wrappers, and food packaging — have a 

lifespan of mere minutes to hours, even though 

they remain in the environment for hundreds of 

years. Plastic is polluting our lands, oceans, and 

affecting the life of our planet.

How the “waste” debate adds up.
People have been debating whether plastics 

create more damage to the earth than benefit. 

Let us evaluate this from a food packaging 

point of view.

Plastics, being non-biodegradable, remains 

on the land and in oceans. Their impact is visible 

everywhere. But the decomposition of food, 

which everyone thinks degrades naturally, is a 

significant contributor to global warming.  

Environmental impact of waste is calculated 

as Global Warming Potential (GWP), which is 

higher for food waste than for packaging waste. 

Research says that 1 metric ton of food in a 

landfill yields 1,010 kilograms of CO2, which is 

same amount of CO2 emitted if you drove for 

Image: Adobe Stock/KomootP 
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2,000 miles. In addition, food decomposition 

also emits methane, which is more potent to the 

environment in terms of global warming potential. 

If food waste or loss were a country, then it would 

be the world’s third largest emitter of greenhouse 

gases, according to the United Nation’s Food and 

Agriculture Organization (FAO).

Another way of thinking about the impact 

of waste is to consider the amount of energy 

used in production. If we measure the water 

and energy used to manufacture food products 

— as well as the energy used in transportation, 

storage, and cooking — its collective impact 

on the environment would be much higher than 

its packaging. For example, bread production 

consumes 15.8 megajoules (MJ) of energy, while 

packaging of bread requires 1.4MJ of energy for 

production. This might imply that, by removing 

packaging, we can save 1.4MJ of energy. But 

without packaging, accelerated spoiling of bread 

will lead to loss of 15.8MJ of energy.

There is one more aspect to food waste’s 

environmental impact: excess nutrients 

from land enter the water and changes its 

composition and pH by feeding algae and 

bacteria. This also results in a change in 

oxygen levels, killing off fish and causing an 

imbalance in the marine ecosystem.

There is no doubt that food waste is 

causing more burden on the environment 

than packaging waste. Food waste or losses 

are even more disturbing when we know that 

millions of people still do not get enough food 

to eat. A study from the Flexible Packaging 

Association (FPA) claims that two thirds of food 

waste is due to spoilage, while one third is due 

to oversupply.

In the prevailing scenario, it is crucial that 

we have methodologies to minimize food waste 

through packaging, while also optimizing the 

whole packaging cycle to have minimum impact 

on environment. For the circular economy and 

sustainable development, all resources should 

be used to their maximum, whether it be 

packaging or food.Image: Adobe Stock/Julien Eichinger
k

http://www.fao.org/3/i3347e/i3347e.pdf
http://www.fao.org/3/i3347e/i3347e.pdf
https://www.flexpack.org/food-waste-reduction
https://www.flexpack.org
https://www.flexpack.org
https://www.lyondellbasell.com/globalassets/products-technology/advanced-polymer-solutions/materbatch/masterbatch-documents/application-teardown_stand-up-pouch.pdf


So, rather than eliminating packaging, the 

industry should choose packaging materials and 

designs that keep food from spoiling.

Packaging solutions to help minimize 
food waste.
Food waste or losses happen at every stage, 

be it food production, transportation, storage, 

processing, or cooking. Packaging plays a major 

role in eliminating or minimizing losses during 

transportation and storage.

Another way of protecting food and reducing 

packaging is to tap into new technologies like 

these three: active packaging, barrier films, and 

nanotechnology.

1. Active packaging, such as modified 

atmospheric packaging (MAP), contributes 

to preventing fresh produce losses. The right 

packaging, coupled with correct storage 

temperatures, can extend a product’s shelf 

life by creating conditions in the packaging 

that delay maturation and ageing of fruits and 

vegetables.

2. Barrier films contain small amounts of 

barrier materials or coatings to protect against 

oxygen and/or moisture, and thus enhance the 

food’s shelf life while minimizing the amount 

of packaging. However, sometimes barrier 

layers prevent the multilayer film from being 

recyclable. So only use them when needed. 

On the other hand, a low-barrier film may result 

in food spoilage sooner and losses.

3. Nanotechnology has recently emerged in 

food packaging to help extend shelf life. You 

can enhance a package’s barrier properties 

by using nanoparticles such as clay, which 

when mixed with polymer matrix improves 

the gas barrier. Other nanotech examples are 

silver nanoparticles that can improve the anti-

microbial properties, or nanosensors added 

to smart packaging as a tracking device 

for food safety. Using these technologies, 

you can prevent or minimize food waste 

without negatively affecting recyclability 

since nanomaterials are added in such 

small concentrations that they don’t affect 

recyclability of the base packaging material.

How a package is used also matters.
Certain packaging functions at various stages 

can also help reduce food waste and losses. 
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These functions could be related to efficient 

product handling throughout the supply chain 

or to convenience through other packaging 

performance characteristics.  

Regarding handling, a package should be 

easy to handle and replenish without mechanical 

damage, which could lead to waste. Other 

package functions — like easy opening, 

complete dispensing, and reclosability — can 

also help reduce food spillage and waste.

The package size should also reflect its use 

and be optimized depending upon market and 

consumer choices. For example, a lot of food 

could get wasted in small households if they 

buy large packages and are unable to finish the 

product before it goes bad. However, buying 

too many single-serve packs may lead to more 

packaging waste than is necessary.

You could conduct a life-cycle analysis that 

measures the amount of food waste for two 

different packaging systems (based on size) of 

the same product, to determine the effect of 

the packaging size. For example, packaging 

for sliced cheese has a much higher global 
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warming potential than the packaging for a block 

of cheese, but the food waste was significantly 

higher for the block compared with the sliced 

product.

Communicating the function of packaging — 

such as information about food freshness, safety, 

and standardized date labeling — can also affect 

food waste. This helps in inventory control and 

monitoring the shelf life of food products.

Finding the right balance.
The environmental impact of packaging has 

typically been focused on its direct impacts — 

the life cycle of the packaging material itself — 

without regard to the indirect influence on food 

waste. But when designing packaging for a food 

product, evaluate the environmental impact of 

both food waste and packaging waste to assess 

the overall consequence.

Apart from this, you can reduce the adverse 

outcomes of a package by: removing excessive 

packaging; using smart packaging; reducing the 

packaging weight; choosing recycled content 

and/or renewable materials; and improving on 

the collection and recycling of empty packaging.

Few changes in packaging functionality and 

design may have a great impact on preventing 

food waste and losses. It’s a fine balance of 

protecting food adequately and using packaging 

materials optimally. We must do both to save 

resources, reduce environmental impact, and 

increase overall system efficiency. For food, use 

short and local food supply chains, and efficient 

packaging.

For packaging, eco-designing, reusing, 

and better recycling can be complementary 

strategies for developing a circular economy. ■

Meenu Sachdeva, Ph.D., is Head of Quality 
Assurance (QA) and Research and Development 
(R&D) with Ultimate Flexipack Ltd., a group 
company of UFlex Ltd. She has a doctorate in 
polymer chemistry with 20 years of experience 

in R&D, QA, and technical support. She is lead auditor for the 
company’s Quality Management System (QMS) and Food 
Safety Management System (FSMS) and has been a consultant 
for QMS, FSMS, Environment Management System (EMS), 
and Hazard Analysis Critical Control Points (HACCP). During 
her career, Sachdeva has been a guest faculty in various 
universities and colleges, with many publications to her credit 
in national and international journals.

http://www.ufl.co.in
https://www.uflexltd.com
https://www.lyondellbasell.com/globalassets/products-technology/advanced-polymer-solutions/materbatch/masterbatch-documents/application-teardown_stand-up-pouch.pdf
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80 Experts, 1,500 Ideas
Brainstorming Flexible Packaging Sustainability: 

Virtual gathering of 80 experts — including 
brand owners like Mars, PepsiCo, and Whole 
Foods and other stakeholders — took aim 
at zero-waste food packaging.

By Rick Lingle, Senior Technical Editor, Packaging Digest 
and PlasticsToday

Image: Adobe Stock/apinan
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Collaboration. The 
word comes up in most 
discussions surrounding 
the journey toward plastics 
packaging sustainability 
through circularity.
It means both teamwork and relationship, which 

describes perfectly a unique workshop conducted 

over a 10-month period ending in December 2020. 

The Redefining Flexible Films Innovation Workshop 

(RFF), which was curated and produced by Reyna 

Bryan, president, RCD Packaging Innovation, 

attracted more than 80 experts from leading 

consumer packaged goods brands, including 

Ben & Jerry’s, Happy Family, Mars, PepsiCo 

and Whole Foods; as well as other retailers, 

manufacturers, and waste managers.

To focus the discussion in a way that would 

better yield actionable results, the workshop 

centered on this question: How can we deliver 

food products to consumers in a way that 

generates zero waste and still allows brands to 

differentiate themselves in the market?

Here’s a small sampling among the many 

hundreds of ideas that were generated:

•  What can we learn about textures and the unique 

functions of microstructures in nature? What 

“packaging” in nature (like the skin of a lotus leaf 

or an avocado) can we look to for inspiration?

•  Software tools that provide sustainability 

scores of products using lifecycle assessment 

(LCA) data.

•  Leverage blockchain technology to publicly track 

the impact and end destinations of packaging 

(and know who helped get it there).

•  Educate and promote the zero-waste movement 

and create zero-waste aisles in grocery stores.

•  Crowdfunding, incubation hubs, education, 

and promotion of new technologies;  developing 

low-interest loan programs and grant programs 

to fund budding new technologies.

•  Collaborate/develop partnerships with universities 

to develop and test materials.

Image: RCD Packaging Innovation

“This 10-month long interactive workshop gave industry experts 

a platform to tease out the challenges, establish a foundation of 

knowledge, and develop new collaborative solutions”

— Reyna Bryan, president, RCD Packaging Innovation
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Bryan responds to our questions in this 

exclusive interview.

Why was this workshop needed?
Bryan: The ocean plastic crisis calls for 

fundamental redesign of our materials and 

material management systems, and consumer 

packaged goods (CPG) brands desperately want 

to be able to deliver products to their customers 

without creating waste in the process. 

The workshop focused on the unique 

technical challenges of flexible films as this style 

of packaging is one of the fastest growing formats 

yet lacks real end-of-life options. This is a system 

level issue, and we need perspectives from across 

the value chain to map out the challenges and 

opportunities. 

This 10-month long interactive workshop 

gave industry experts a platform to tease out the 

challenges, establish a foundation of knowledge, 

and develop new collaborative solutions.

Has your company conducted a 
flexible packaging workshop before?
Bryan: Although we’ve facilitated design- 

thinking workshops before, this was the first 

time we focused on developing sustainable 

solutions for flexible films. The RFF [Redefining 

Flexible Films] workshop was the first of its 

kind, as this scale of collaborative cross- 

industry innovation has never been done 

before.

Image: RCD Packaging Innovation
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What were your prior expectations in 
assembling such a diverse group?

Bryan: We expected the participants to be 

somewhat reserved in what they felt comfortable 

to share, so we imagined that the group would only 

develop a few hundred ideas and have maybe two 

or three incubation projects.

Amazingly, the participants quickly built trust 

and proved that they were highly motivated to 

collaborate to solve the plastic waste crisis. The 

outcome exceeded our expectations with the RFF 

community generating more than 1,500 ideas and 

launching nine incubation projects. 

Also, we thought that COVID would cause a 

drop in engagement, but instead we were pleased 

to find that 97% of the participants stayed engaged 

throughout the entire year.

Can you share one or more of the 
incubation projects?
Bryan: Here are two examples:

Crowd Funding R&D for Compostable Flexible 

Film Packaging Technologies. This group has come 

up with a unique financing model to get funding 

where it is needed most: early stage material and 

technology development for compostable flexible 

films and collection infrastructure. The group is 

working with major CPG partners and will be 

announcing additional details of this project soon.

Flextures – Biomimicry-Inspired Packaging 

Design. This group is looking to nature to find 

inspirations for new ways of designing functional 

packaging. The group is researching the 

specific function of moisture vapor management 

in plants, insects, and animals. This is a 

breakthrough approach to packaging design. 

Stay tuned to learn from this group as the project 

evolves. 

In the coming months, we will be hosting 

“Bite-Size Biomimicry,” a free webinar series where 

the industry can get inspired by leading biomimicry 

experts and learn from interesting case studies of 

how nature does packaging.

What was your takeaway or learning 
upon the conclusion?
Bryan: We learned that collaborative industry-

wide innovation is possible, and that stakeholders 

across the supply chain are eager to work 

together to develop and commercialize new 

sustainable material technologies that are 

compatible with nature. Throughout the innovation 

process, we found that biomimicry served as Image: RCD Packaging Innovation

Improve Compostable Flexible
Film Performance

Teams prioritized the following 8 Key
Challenge Areas in the following order:

Reduce Barriers to Compostable
Packaging Technology Development

Make Biomaterials Cost Competitive

Create Consumer Demand Pull

Maximize Collection of Organics

Increase Number of Reuse Systems

Supply Chain Accountability

Increase Recycling of Conventional
Flexible Films
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a powerful method to think beyond what we 

thought possible, and design to the needs of 

nature, inspired by nature.

What was the most encouraging 
feedback you received?
Bryan: Let me share the following responses 

when attendees were asked: “What impact did this 

workshop have on you?”

Evan White, Research Scientist University 

of Georgia New Materials Institute: “The 

platform and process deployed by the RCD 

and the RFF team has given innovators and 

stakeholders all a unique stage to collectively 

stand upon together. As a result, we have 

several exciting incubation projects with 

reachable solutions to watch play out over 

the next few years.”

Eric Klingenberg, Materials Science Lead, Mars 

Inc.: “Innovation is like a team sport. So now, more 

than ever, the opportunity to change things has to 

go beyond competitive boundaries. What I think is 

amazing about this workshop is that we see the 

intrinsic value of working together, setting aside 

our company affiliations, to amplify our ability to 

develop real solutions to a very complex problem.”

Tom Chi Futurist, Technologist (previous 

Director at GoogleX): “We have been wanting 

something like this for some time, and it’s 

actually really rare that an event series like what 

the RFF team has created comes along where 

you have multidisciplinary folks working together 

to cross pollinate and think bigger. The appetite 

for the sorts of changes that we have been 

working on during these sessions is growing and 

growing across the world.”

Image: RCD Packaging Innovation
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Where do you go from here?
Bryan: There is a lot of work ahead of us to get 

to a zero-waste future, and everyone is welcome 

to join us in this important work. In addition 

to continued support of the nine incubation 

projects, RCD will provide ongoing educational 

resources to the CPG community, help brands 

and manufacturers connect with leading-edge 

commercial sustainable packaging technologies, 

and facilitate early stage development for new 

sustainable technologies.

Download the RFF whitepaper to learn more 

about the Redefining Flexible Films workshop 

and sign up for our quarterly newsletter. Also, 

connect with us at hello@rcdpackaging.com to 

stay informed on exciting new developments in 

sustainable packaging.  ■

Rick Lingle is Senior Technical Editor of Packaging 

Digest and PlasticsToday. He’s been a packaging 

media journalist since 1985 specializing in food, 

beverage, and plastic markets. He has a chemistry 

degree and has worked in food industry R&D for Standard 

Brands/Nabisco and the R.T. French Co. Reach him at 

rick.lingle@informa.com.
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LyondellBasell Launches Family of

to Advance Circular Solutions
Circulen Products
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LyondellBasell’s suite of 
Circulen products enable 
brand owners to improve 
the sustainability of 
consumer products. This 
marks the next step in 
LyondellBasell delivering 
on its sustainability goal of 
producing and marketing 
two million metric tons of 
recycled and renewable-
based polymers annually 
by 2030, which is one of the 
most ambitious goals in the 
industry. 

The LyondellBasell Circulen product family 

supports the reduction of plastic waste through 

the use of recycled content, and a lower carbon 

footprint through the use of renewable-based 

content as compared to feedstock from fossil-

based sources. The Circulen product portfolio 

includes:

•  CirculenRecover polymers made from 

plastic waste through a mechanical 

recycling process; 

•  CirculenRevive polymers made using an 

advanced (molecular) recycling process 

to convert plastic waste into feedstock to 

produce new polymers, which have a range 

of uses; and 

•  CirculenRenew polymers made from 

renewable feedstocks such as used 

cooking oil, which have a range of uses.

To help achieve the company’s ambitions, 

LyondellBasell is implementing a multi-pronged 

approach to advance the circular economy by 

bringing sustainable solutions to life. 

“With the new Circulen product portfolio, we 

are taking concrete action to advance the circular 

economy today, innovate for the future, and 

partner across the value chain,” says Ken Lane, 

LyondellBasell Executive Vice President 

Photo supplied by LyondellBasell
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Global Olefins and Polyolefins. “Our 

ambition is bold, yet necessary, and we 

are committed to doing our part to help 

address the global challenges of plastic 

waste in the environment and climate 

change while meeting customer and brand 

owner needs.”

The LyondellBasell Circulen portfolio 

is currently available in Europe and North 

America and will soon be introduced in 

China. Circulen products are presently 

used in the new Samsonite Magnum 

Eco suitcase line, and garden equipment 

(such as, watering cans). ■

The launch of the new Circulen portfolio follows several recent announcements 

focused on LyondellBasell’s circular economy ambitions:

•  Expanding the Quality Circular Polymers mechanical recycling joint venture 
portfolio to include both post-consumer and post-industrial recycled plastic; 

•  Extending future innovation in advanced (molecular) recycling with 
LyondellBasell’s MoReTec technology and the start-up of a pilot facility; 

•  Utilizing renewable-based feedstocks comprised of waste and cooking 
oils to produce plastic products that help reduce CO2 over the product life cycle; 
and 

•  Securing International Sustainability and Carbon Certification  
(ISCC) PLUS certification of our European cracker and polymer sites.

Photo supplied by LyondellBasellVisit the LyondellBasell Circulen website to learn more.

https://www.lyondellbasell.com/circulen

