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Between 25 - 33% of all domestic waste, globally, is packaging1 – a figure highlighting the need to redouble 

sustainability efforts. 

Countries across the world have taken varying approaches to tackle this menace. While the European Union has the 

legislative framework on waste that sets clear targets on waste reduction, management and recycling – including  

recycling 70% of packaging waste by 2030 – the European Parliament has also passed laws banning single-use 

plastics by 2022. Similarly, China banned all solid waste imports such as plastic shampoo bottles in 2018, as part of a 

campaign against foreign waste. In the United States, nationwide initiatives are lacking, but many local measures have 

been introduced to reduce plastic waste2.

While legislative action acts as a key driver for sustainable packaging, technology and increasing consumer 

awareness are other enabling drivers for this agenda.

This report examines the key nuances such as emerging opportunities and potential investment opportunities in the 

space, with the aim to offer a practical view on sustainability, in the context of packaging. It also explores key trends, 

drivers and enablers that will define the future of sustainable packaging.

1) Greenchoices 2) Roland Berger

Executive Summary

https://www.greenchoices.org/green-living/food-drink/packaging
https://www.rolandberger.com/en/Insights/Publications/Sustainability-in-the-packaging-and-processing-equipment-industry.html


3

Sustainable Packaging - Definition and  Key Challenges / Opportunities
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Sustainable packaging refers to the sourcing, development, and use of packaging 
solutions that have minimal environmental impact and footprint1

Defining ‘Sustainability’ in Context of Packaging

By Types of Practices
Employed4,5(across the value chain)

By Types of Materials 
Used2,3(across the value chain) 

Increasing the recyclability and use of recycled content in packaging: This 
helps save energy and reduce pressure on natural resources. For brand owners 
and retailers, the focus for packaging has been primarily around circularity—
recyclability, and recycled content.

Eliminating leakage of non-recyclable packaging: Global leakage or 
unmanaged dumps of all plastic material flows (both durable and non-durable) 
is estimated to be around 19% of all waste; and only 16% of all plastic waste is 
re-processed to make new plastics. In addition, consumers are increasingly 
becoming concerned about leakage.

Corrugated cardboard and other forms of paper-based packaging: This 
material is biodegradable if it does end up in a landfill. It can also be easily 
recycled by end users

Reducing carbon footprint of packaging: Major consumer-facing companies 
have ambitiously committed to goals of zero or significantly reduced greenhouse-
gas (GHG) emissions. High recyclability doesn’t always mean low carbon footprint 
though. For example, while a glass bottle has a 40-50% recyclability rate, its GHG 
impact is significantly high.

Biodegradable plastics: These could help combat the current reliance on 
single-use plastic packaging. Also referred to as oxo-degradable plastics, 
many countries are now starting to produce and sell these materials that are 
fundamentally ‘biodegradable’. 

Food-based packaging: such as mushroom, seaweed, or cornstarch. These 
packaging materials are cheap, eco-friendly alternatives that can be used to 
support smaller items.

1) Sustainable Packaging Coalition (SPC) 2) GWP Packaging 3) greenbusinessbureau 4) McKinsey Article 1 5) McKinsey Article 2

https://sustainablepackaging.org/wp-content/uploads/2017/09/Definition-of-Sustainable-Packaging.pdf
https://www.gwp.co.uk/advantages/sustainable-packaging/
https://greenbusinessbureau.com/green-practices/products/packaging/8-eco-friendly-packaging-alternatives-for-your-businesss-shipping-needs/
https://www.mckinsey.com/industries/paper-forest-products-and-packaging/our-insights/true-packaging-sustainability-understanding-the-performance-trade-offs
https://www.mckinsey.com/industries/paper-forest-products-and-packaging/our-insights/the-drive-toward-sustainability-in-packaging-beyond-the-quick-wins
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Common Challenges and Emerging Opportunities

Sustainable Packaging

1) 1 EUR = 1.02166 USD (As on 26th July 2022, Source: Interbank rate on Oanda) 2)ECR Europe and The European Organization for Packaging and the Environment (EUROPEN) 3) Greenchoices 4)Roland Berger 5) Forbes 6) World Economic 
Forum

The market for sustainable packaging is worth an 
estimated $220 billion (2021)1 – and growing year 
on year3.

In developing countries, inadequate packaging in 

distribution causes 30% - 50% of all food decay

before reaching the consumer. In Western Europe, 

efficient packaging has cut down decay cases to only 

2% - 3%2.

Multilayered packaging materials are adding to the 

packaging recycling problem. Products like chip bags

and juice cartons use layers of different materials, 

which can’t be separated and thus can’t be recycled3.

Recycling plays a key role in the environmental 

performance of many materials. For example, 

recycling aluminum saves up to 95% of the energy 

required for virgin materials, recycling PET saves 

around 50% of the energy2.

1

6 7

While paper is far more biodegradable 

than plastic and very easily recycled, it 

often ends up in landfill, where its 

degradation rate slows, taking up 

more space than the same weight of 

plastic. Additionally, paper-based 

flexible packaging is often laminated 

with plastic/aluminium or coated with 

resin, therefore becoming non-

recyclable5.

5

Between 25 - 33% of all domestic waste, globally, 

is packaging. Packaged convenience food is 

gaining popularity and likely to increase3.

Globally, around one million plastic bottles are 

purchased per minute. (> 500 billion per year). Less 

than 15% of plastic packaging is recycled, while over 

10 million tons of plastic enter the ocean each year4.

3

2

4

Recycling in packaging as an end-

use alternative to incineration, landfill 

or energy recovery can help realize

an economic benefit of $2 -$3 billion 

annually6.

8

https://www.europen-packaging.eu/wp-content/uploads/2021/03/Packaging-in-the-Sustainability-Agenda-a-Guide-for-Corporate-Decision-Makers.pdf
https://www.greenchoices.org/green-living/food-drink/packaging
https://www.rolandberger.com/en/Insights/Publications/Packaging-sustainability-2030.html
https://www.forbes.com/sites/woodmackenzie/2020/08/24/is-paper-a-more-sustainable-flexible-packaging-material-than-plastic/?sh=2ee0f9ad12d4
https://www.weforum.org/agenda/2019/01/most-plastic-packaging-is-unrecycled-that-has-to-change/
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Sustainable Packaging – Value Chain and Key Drivers
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Sustainable Packaging Value Chain

Key Actors in Sustainable Packaging

Source

▪ Material Manufacturers
▪ Other Materials/ 

Resource Extraction
▪ Recycled Material

Manufacture

▪ Converters
▪ Package Manufacturers
▪ Brand owners/product 

manufacturers

Distribution

▪ Distributors/ 
Warehouses

▪ Retailers

Use

▪ End Consumer – at a user 
level, sustainable 
packaging awareness for 
disposal practices is key

Recovery

▪ Collection
▪ Sorting
▪ Recycling

Recycled Material

End consumers are increasingly becoming aware 
and concerned about hygiene, health and the 

environment. Changing lifestyles and purchasing 
preferences are driving a shift in the value chain of 

the packaging and processing industry.

Key Market Drivers for Sustainable Packaging

Stricter regulation (in response to consumer 
demands) on product safety, non-degradable 

plastics, emissions and sustainability of packaging 
materials/ products/ machinery is likely to aid 
growth of the sustainable packaging industry.

Technological innovation in machinery, 
materials and software solutions is a powerful 

driver of sustainability. Recent developments in 
the field of material science and bio-chemicals, 

such as biodegradable and biocompatible 
polymers are some examples

1 2 3

Source: Sustainable Packing Coalition (SPC), EUROPEN, ECR Europe, Roland Berger
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Investment and legislative landscape for Sustainable Packaging

Investment Hotspots

Europe:
▪ After years of strong investment growth rate, the rates have lowered. 

Sustainability regulations are strong with  the formulation of the Circular 
Economy Action Plan 2015

Asia Pacific (APAC):
▪ Has seen strong market growth
▪ Sustainability regulation increasingly in focus

North America:
▪ Even with government subsidies, the market is close to investment peak
▪ No federal initiatives exist in the US, but many local regulations (such as 

California banning plastic bags)

Latin America:
▪ Investment growth has increased despite economic challenges
▪ Sustainability regulations tend to be weak and poorly enforced

Middle East Africa (MEA):
▪ The MEA is in the early stages of investments 
▪ The region has environmental challenges and various governments are 

starting to recognize the importance of sustainable packaging and processing

Note: The bubble size reflects size of packaging and processing machinery industry in 2018

Source: Roland Berger
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Technology Application Key Players
Examples of Companies/ 

Cities where implemented

Robotics 
▪ Robots that use image recognition, infrared scanning, and AI vision 

systems to identify and sort recyclables and important materials
▪ Östersund  (Sweden)

BlockChain
▪ Improving transparency and traceability across complex supply chains 

and enable a shift to a circular economy

▪ Japan (DNP, Refinverse, 

Mitsubishi)

AI and Neural 

networks

▪ AI platforms focused on packaging can help brand owners design and 

manufacture safe, sustainable and cost-effective plastic packaging
▪ USA (Amazon)

IoT

▪ Integrated smart systems, processes, sensors, data and analytics are 

helping packaging manufacturers make smart decisions, automate 

processes and reach efficiency and cost-saving targets 

▪ London, Barcelona

Cloud Computing

▪ Cloud-based software for:

– Remoting Monitoring of converting plant’s equipment consumption
– Dematerialization ( providing services while using fewer resources 

and less energy)

– Connecting, standardizing and improving internal procedures

▪ New York

Digimind

Vestapack

How are new-age technologies impacting sustainable packaging?

Investment Hotspots

Source: LedgerInsights, Packagingeurope, ei3 website, greenjournal, packaginggateway, startus
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Case Studies of Unique Initiatives by Global Brands 

Sustainable Packaging in Action

Prana - Going Plastic-free

▪ Prana, an apparel company founded in California in 1992, uses roll 

packing, recyclable raffia ties made of natural raffia palm tree fibres, ‘Vela’ 
paper bags, and other sustainable methods to reduce plastic and paper 

waste

▪ It also uses recyclable paper tape and 100% recycled paper labeling tags 

that are attached to the clothes with organic cotton string or cotton thread 

rather than plastic swift tacks. Accessories come in origami-style paper 

packaging that uses no plastic or metal fasteners

▪ Prana says it has avoided the use of 20 million plastic poly bags since 

2010, by reimagining the way it packages and ship its clothing

Pangea Organic – Plantable Packaging

▪ Pangea Organics, which creates 100% plant-based beauty products, was 

already waving the flag of zero waste. However, it decided to take things 

further and designed a way of turning their packaging into trees

▪ The brand incorporated organic seeds into the packaging so when the 

customer removes their product, they can easily slip off the label, soak the 

box in water and plant it in the earth. A sticker shows tree seeds embedded 

in the paper that effectively communicate the packaging can be planted

Calvin Klein – ZERO Waste Aspiration

▪ PVH, the global apparel company that owns Calvin Klein, has committed to having packaging made of 100% sustainable and ethically sourced materials by 2025

▪ Making landmark strides towards this effort, currently, a staggering 74% of Calvin Klein’s packaging is recyclable. The company has also saved over 200 tons of plastic 

annually by changing to thinner material for its clothing packaging

▪ PVH also became the first apparel company to join the How2Recycle initiative, which has grown considerably in influence in recent years. These strides toward 

sustainability has the potential to make a huge difference to brand perception and the company’s bottom line

Source: Weavabel, ASI Central
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Sustainable Packaging – Key actors across the value Chain
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Key Players

Key Players

Sustainable Packaging: Value Chain and Key Players (1/2)

Key Trends and Design Considerations

S
o
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e

Key Trends

▪ Using recycled plastic (Post-
consumer recycled (PCR) resin

▪ Discovery of biodegradable 
alternatives of normal plastic in 
packaging

▪ Discovery of alternate packaging 
materials such as edible packaging, 
seaweed, corn starch, among others

Design Considerations

▪ Use of sustainably managed resources

▪ Economies of scale

▪ Reuse of non-biodegradable packaging 
materials

Long-Term Drivers

▪ Push towards circular economy

▪ Technology innovations aiding advanced 
R&D 

▪ Government regulations in some 
geographies (such as the ban of single-
use plastic in China)

Key Trends

▪ Improving energy efficiency and waste 
reduction in manufacturing processes 

▪ Push to develop mono-material (such 
as all-polyethylene) packaging solutions, 
which are fully recyclable at the end of 
their lifecycle, replacing today’s multi-
material flexible plastic packaging 

▪ Usage of recycling processors, which 
allow for easy inclusion of recycled 
content in manufacturing

▪ Carbon Labelling: This is a new trend 
with many brands increasingly making a 
commitment to meeting sustainability 
goals. The labels provide information 
about the climate impact of what one 
consumes. This makes consumers aware 
of the impacts of their choices.

Design Considerations

▪ Incorporation of recycled materials

▪ Compliance with food safety 
requirements

▪ Usage of Environmental Management 
Systems (EMS)

▪ Balance between primary, secondary 
and tertiary packaging 

▪ Improved line efficiency and waste 
reduction

▪ Executing promotional activities

Long-Term Drivers

▪ Push towards circular economy

▪ Technology innovations leading to energy 
efficient manufacturing processes 

▪ Consumer awareness 

Source: McKinsey, EUROPEN, ECR Europe, Packagingdigest
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Key Players

Key Players

Key Players

Sustainable Packaging: Value Chain and Key Players (2/2)

Key Trends and Design Considerations

Key Trends

▪ Emergence of new retailing formats 
demanding various forms of packaging

▪ Technologies such as Electronic tagging 
(e.g. RFID) that could simplify and partially 
automate logistics

▪ Sustainability is a key agenda for retail 
players in line with consumer preferences 

Design Considerations

▪ Optimization of vehicle loading

▪ Stability of handling systems

▪ Efficient stocking and display

▪ Recovery and reuse of secondary & 
tertiary packaging 

▪ Provision of point-of-sale information

Long-Term Drivers

▪ Heightened consumer sensitivity to 
hygiene and food safety due to pandemic

▪ Technological use-cases widely available 
(IoT, AI, Cloud-computing)

▪ Investment growth in enabling 
technologies and presence/ emergence of 
innovative startups

Key Trends

▪ Consumer awareness to packaging 
waste in oceans and landfills is high

▪ Consumers are increasingly ready to pay 
for a premium for sustainable packaging

▪ Consumers have strong and clear 
preferences about packaging materials: 
paper, flexible paper etc.

Design Considerations

▪ Provision of information concerning usage 
and disposal

▪ Easy opening and closing

▪ Portioning

▪ Product waste reduction

Long-Term Drivers

▪ Heightened consumer sensitivity to 
hygiene and food safety due to the 
pandemic

▪ Information availability on sustainable 
packaging alternatives

Key Trends

▪ Stringent Waste Management Regulations

▪ Focus on proper sorting and treatment of 
wastes before disposal 

▪ Innovations in Converting Waste into 
Energy

▪ Bio-degradable waste composting

▪ Recycle and Reuse of Non-Biodegradable 
Waste

Design Considerations

▪ Clear identification of material type (when 
and where it aids recovery)

▪ Ease of separation

▪ Utilization of combination of recovery 
techniques

▪ Suitability for automated sorting

▪ Safe disposal of process residues

▪ Progressive reduction of material to landfill

Long-Term Drivers

▪ Use of automated underground waste 
collection system

▪ Design waste management facilities with 
Programmable Logic Controller (PLC) and 
Supervisory Control and Data Acquisition 
(SCADA) monitoring systems
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Source: McKinsey, Sciencedirect, yourstory, organicabiotech
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Sustainable Packaging – Investment and M&A Landscape
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Investment Landscape

Sustainable Packaging

Funding raised by companies playing key role in Sustainable packaging

Target Origin Target Target Profile Investor Sub Sector
Funding Details

(In US$)
Date (Month-YY) 

U.S. Temperpack
▪ TemperPack specializes in thermal packaging for temperature-sensitive goods (including 

perishable foods and pharmaceutical products). The company produces recyclable 

package insulation materials derived mostly from paper and cornstarch.

Goldman Sachs
Package 

Manufactures
$140 million Mar-22

Israel Tipa

▪ The startup develops compostable, flexible packaging, including clear films and resealable 

bags. The company focused on thin film packaging in part because it has previously been 

one of the least recyclable materials.

Millennium Food-
Tech, Dash 

Investments, Other 
unnamed investors

Package 
Manufactures

$ 70 million 
(Series C) 

Jan-22

Singapore
RWDC 

Industries 

▪ RWDC is a developer of polyhydroxyalkanoates (PHAs), a kind of organic material that 

has plastic-like qualities. They aren’t singularly focused on packaging. Their materials can 
be used to make a biodegradable, compostable alternative to polystyrene, the petroleum-

derived plastic used to make styrofoam. End products include coated-paper goods, single-

use food service items, and packaging materials.

Vickers Venture 
Partners, Temasek

Package 
Manufactures, 

Product 
Manufacturers

$95 million
(Series B2)

Nov-21

U.S. AMT Robotics
▪ AMP is a developer of recycling robots designed to economically reclaim raw materials for 

the global supply chain. The company's products are a highspeed robotics system that 

automates the identification and sorting of recyclables from mixed material streams.

XN, Valor Equity 
Partners, Closed

Loop Partners, and 
GV (Alphabet)

Recycling
$55 million (Series 

B)
Dec-20

▪ As per Crunchbase data, startups in the sustainable packaging space have pulled in hundreds of millions of dollars in venture funding in the past year (2021)

▪ Several companies in the sustainable packaging space have also turned to public offerings, with the most recent choosing the Special purpose acquisition companies (SPAC) route to market:

– Origin Materials, a developer of technology turning the carbon found in biomass into useful materials, which includes a biodegradable plastic alternative, completed its SPAC merger process in June 2022

– Danimer Scientific, a maker of bioplastics used in disposable container coatings, packaging, and other products, was an early entrant in the SPAC boom of 2020-21. The Georgia company completed a merger with 

a blank-check acquirer in December 2020

Sources: Crunchbase, Mazzone &Associates
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Merger & Acquisition (M&A) Landscape

Sustainable Packaging

Country Target Buyer Deal Type Sub Sector
Deal Size 
(In US$)

Date (Month-YY)

Mexico Octal Alpek Corporate Material/ Package Manufacturer 620 Million May-22

Germany Texplast ALPLA group Corporate Recycling Undisclosed Mar-22

France Ashland Performance Adhesives Arkema Corporate Material Manufacturer 1.6 Billion Feb-22

US Midwest Mckinley Corporate Material/ Package Manufacturer 204 Million Feb-22

US Choose Packaging Hewlett Packard (HP) Corporate Package Manufacturer Undisclosed Feb-22

Denmark Paccor Faerch Corporate Material/ Package Manufacturer Undisclosed Jan-22

Canada Polyferm Canada TerraVerdae Corporate Material Manufacturer Undisclosed Jan-22

Germany LPF Flexible Packaging B.V. SÜDPACK Verpackungen Corporate Material/ Package Manufacturer Undisclosed Mar-21

US Jadcore Revolution Corporate Recycling Undisclosed Feb-21

Netherlands Joh. Leupold Gmbh & Co. Kg Waterland Private Equity PE-backed Package Manufacturer Undisclosed Jul-20

Top M&A deals in 2020-22

▪ The global packaging deal market continued to exemplify resilience, with a total of 84 transactions in Q1 2022, compared to 70 and 81 in Q4 2021 and Q1 2021, respectively

▪ Individual deal values were among the highest seen in past quarters, with 26% of deals with disclosed values topping the $1 billion mark

▪ During Q1 2022, flexible packaging dominated in terms of the number of M&A deals announced and/or closed, representing 48% of our selected sample of packaging deals, compared to 32% in 2021

▪ Key Industries to watch out and monitor in compostable packaging waste space are Food & Beverage (F&B), Pharmaceuticals & Cosmetics and Personal and homecare 

Sources: EY, Oaklins, Mazzone & Associates, Internal RocSearch research
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