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Executive Summary

Our global economy wastes about 91.4%1 of what we consume – a figure widely seen as incompatible with world 

sustainability goals.  

The United Nations and other government and private agencies have identified 'circular economy’ – a long-term alternative 

to the traditional linear, take-make-dispose, economic model – as a US$4.5 trillion commercial opportunity. This model 

would support new jobs and industries while also reducing carbon emissions by increasing the efficient use of natural 

resources and decreasing waste by repurposing, repairing, and recycling existing resources and goods. 

RocSearch’s three-part series on the concept of circular economy examines the potential investment opportunities that 

enable such a system. The first instalment of this series discusses waste management and environmental facilities 

sectors. The subsequent parts will explore trends in clean energy and sustainable manufacturing, among others. 

This report offers a practical view on circularity and waste management techniques and explores the various 

transformative forces that could drive sustainable prosperity.

Source: 1Circularity Gap Report 2021, Circle Economy

https://drive.google.com/file/d/1MP7EhRU-N8n1S3zpzqlshNWxqFR2hznd/edit
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Circular Economy and The Waste Management Value Chain
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Resource Efficient and Circular Economy Needs

Waste Prevention

Preventing waste throughout all stages of a product's life cycle, including 

manufacturing, use and post-use.

Waste Minimisation

The collective design and fabrication techniques for products or services that reduce 

the amount of trash generated and/or the toxicity of the waste produced.

Recycling and Reuse

The set of processes that converts waste materials into new materials and objects, 

including the recovery of energy from waste materials.

Biological Treatment

The treatment of waste in such a way that biodegradable elements are decomposed, and 

the remaining inorganic waste portion is disposed of or utilised for a beneficial purpose.

Incineration

The combustion of waste at extremely high temperatures to generate electricity.

Technology Enablers

▪ Robotics

▪ Internet of Things (IoT)

▪ Cloud Computing

▪ Artificial intelligence 

(AI) and Neural 

Networks

▪ Data Analytics

▪ Distributed Ledger

Most 

Favoured 

Option

Least 

Favoured 

Option
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Common challenges and emerging opportunities

1) 3) World Bank; 2) Global Waste Management Outlook; 4) World Bank; 5) Nesta; 6) Energy and Environmental Science; 7) Chatham House; 8) UN

Nearly 50% of the world’s population does not 

have access to regular waste collection1.

Over 3 billion people lack access to controlled 

waste-disposal facilities2. 

By 2030, the Internet could contribute as much 

as 25% of all greenhouse gas emissions and IoT 

could create unprecedented amounts of 

electronic waste.

The global demand for the following raw 

materials will increase during the next 20 years:

Water: 137%; Steel: 57%; Energy: 32%

1

5 6

Reverse logistics is now 

gaining momentum. By 2022, 

online retailers can expect about 

13 billion units, worth $573 

billion, to be returned every year. 

Under current practices, these 

unsold products are simply 

destroyed, adding to the problems4

related to waste management.

7

Unregulated and illegal dump sites serve about 

4 billion people and contain more than 40% of 

the world’s waste3.

The world generates 2.01 billion tonnes of 

municipal solid waste annually, and at least 33% 

of that is not managed in an environmentally 

safe manner.

3

2

4

In the European Union (EU), 

adopting circular-economy 

principles could generate a net 

economic benefit of €1.8 trillion 

by 2030.

8

,%20http:/www.worldbank.org/en/news/feature/2016/03/03/waste-not-want-not---solid-waste-at-the-heart-of-sustainabledevelopment
https://www.iswa.org/fileadmin/galleries/Publications/ISWA_Reports/GWMO_summary_web.pdf
https://www.worldbank.org/what-a-waste
https://www.nesta.org.uk/report/internet-waste-how-europe-can-make-internet-green/
https://pubs.rsc.org/en/content/articlelanding/2013/ee/c2ee23440h/unauth
https://www.chathamhouse.org/2021/07/financing-inclusive-circular-economy
https://iap.unido.org/articles/what-circular-economy
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Application

Objective

Converting Waste into Energy – Sweden Recycling Cigarette butts and other waste globally – TerraCycle

Source: World Economic Forum

Waste Management in a Circular Economy: Use Cases (1/2) 

▪ In Sweden, power plants burn trash rather than coal or gas.

Approximately 49% of household waste is recycled, and

approximately 50% of garbage is incinerated in energy

plants. Heat is converted into steam, which spins turbines

to create electricity. Sweden is on course to sustainability

by investing in waste removal services, waste power plants

and recycling

▪ TerraCycle, a US-based recycling firm has led Cigarette

Waste Recycling Programmes Cigarette Waste

Recycling Programmes in 363 communities worldwide,

removing more than 75 million tonnes of cigarette waste

from landfills. The butts, filters, and packaging from

collected cigarettes are recycled into industrial items

such as plastic pallets, while the residual tobacco and

ash are composted

▪ Sweden imports approximately 1.3 million tones of trash/garbage each year.

Most of that garbage comes from Norway and the United Kingdom (UK). They

import garbage because they manage their waste well. Only 1% of Sweden's

waste is disposed of in a landfill. The other 99% is recycled, repurposed or

converted into energy

▪ TerraCycle has carved out a business niche for itself as the company that

recycles everything. Consumers receive their services for free as their strategic

brand partners fund running costs

https://www3.weforum.org/docs/WEF_Smart_at_Scale_Cities_to_Watch_25_Case_Studies_2020.pdf
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Application

Objective

Waste plastic bags to shoes – India Carpet Recycling – DSM (Netherlands-Germany)

Source: World Economic Forum

▪ Thaely Shoes is the brainchild of an Indian student, Mr.

Ashay Bhave. The business manufactures shoes from

materials derived exclusively from waste plastic bags.

Thaely Shoes began as a design exercise to create an

ethically produced sneaker made entirely of recycled

materials. It took approximately two years to develop the

fabric made entirely of plastic waste, followed by the

prototype shoe. Bhave won first place in a startup pitch

competition in 2019 and most recently Anand Mahindra,

one of India's top businessmen, has assured the company

of an investment.

▪ Carpets are a major contribution to landfill sites. DSM, a

Dutch public company and Niaga, a subsidiary of

German raw material firm, Covestro have developed a

100% recyclable carpet product that enables simple

recycling through the use of a DSM-designed adhesive

that replaces energy-intensive latex in gluing the carpet

fibre top to the backing. This product enables

manufacturers to quickly separate carpet fibre and

backing without affecting the product's quality

▪ In the words of its founder, Thaely is an attempt to find a solution to the problem

of the 100 billion plastic bags used each year that use 12 million barrels of oil

and kill 100,000 marine animals annually.

▪ Due to difficulties in deconstruction and material combinations, carpets are not

easily recycled. As a result, around 4 billion pounds of carpet end up in landfills

in the United States (US) each year

Waste Management in a Circular Economy: Use Cases (2/2)

https://www3.weforum.org/docs/WEF_Smart_at_Scale_Cities_to_Watch_25_Case_Studies_2020.pdf
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Key Players

Key Players

Key Players

Waste Management: Sub Sectors and Key Players (1/2)
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Key Trends

▪ Increasing aadoption of sustainable 

manufacturing techniques such as minimizing 

the number of manufacturing steps

▪ Innovation in advanced leakage detection 

systems for smart buildings (such as IoT 

water flow meters) 

▪ Increasing adoption of novel chemical 

neutralisation strategies to reduce toxicity

Attributes

▪ Resource optimisation

▪ Reuse of scrap metal

▪ Process monitoring and quality control 

improvement

▪ Delivery to the point of use

▪ Design philosophy based on zero waste

Long-Term Drivers

▪ Push towards circular economy

▪ Reducing municipal solid waste (MSW) at 

the source

▪ Waste technology efficiency
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Key Trends

▪ Move toward sustainable packaging to 

optimise material use

▪ Increasing adoption of distribution 

efficiency such as shared goods and 

services 

▪ Re-engineering building materials to 

minimise bulk and weight

Attributes

▪ Anti-leakage alarms

▪ Aggressive upkeep

▪ Waste exchange

▪ Minimised use of packaging

▪ Reduced harmful wastewater

Long-Term Drivers

▪ Efficient use of raw materials, resulting in 

resource conservation

▪ Utilisation of biodegradable detergents

▪ Development of a greater number 

of waste transfer stations

▪ Waste-to-resource value chain 

optimisation

Key Trends

▪ Improved recovery of various by-products 

and/or refinement and “re-generation” of 

industrial solvents for reuse

▪ Driving adoption of waste-to-resource 

efforts (harnessing waste as a resource)

▪ Recovery of food-based oils (by using 

adsorbents) 

• Advent of zero waste lifestyles such as 

fashion (practice of designing patterns 

for clothing with little to no fabric waste.)

Attributes

▪ Sorting devices

▪ Re-processors

▪ Manufacture of recycled products

Long-Term Drivers

▪ Circular procurement

▪ Co-operation at material chains

▪ ‘Internet of Waste’ and other recycling 

technologies
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Key Players

Key Players

Key Players

Waste Management: Sub Sectors and Key Players (2/2)

Key Trends

▪ Enhancement of pollutant removal 

efficiency in wastewater

▪ More efficient Combined Heat and Power 

production (CHP) at biogas power plants

▪ Advent of indoor urban farms

▪ Household composting

Attributes

▪ Aerobic composting 

▪ Anaerobic composting

▪ Mechanical biological treatment (MBT)

Long-Term Drivers

▪ Upgrading biogas to biomethane

▪ Flexible energy production using biogas

▪ Regenerative agriculture

▪ Closed nutrient loops

Key Trends

▪ Waste to energy efficiency (converting 

waste to energy)

▪ Using incineration to mitigate hazardous 

wastes such as chlorinated hydrocarbons, 

oils, solvents, medical wastes and 

pesticides

Attributes

▪ Rotary kiln incinerators

▪ Grate incinerators

▪ Liquids, gases and fumes incinerators

Long-Term Drivers

▪ Reduction of emissions caused by 

incineration

▪ Gasification, pyrolysis, plasma arc and 

other incinerator technologies

Key Trends

▪ Analytics-based landfill management

▪ Global Positioning System (GPS) tracking 

of collected and recycled waste

Attributes

▪ Robotics

▪ IoT

▪ Cloud Computing

▪ AI and Neural Networks

▪ Data Analytics

▪ Distributed Ledger

Long-Term Drivers

▪ 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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Merger & Acquisition (M&A) Landscape

Sources: Capital IQ, Internal RocSearch research

▪ The recovery of the US economy is expected to have a positive impact on the Waste & Recycling industry, which is expected to see a rise in commercial and industrial waste and recycling volumes. 

▪ Industry consolidation is likely to pick up pace as the space remains fragmented with several regional players. Examples of relevant recent acquisitions include Meridian Waste Services' acquisition of  Virginia-based 

Trash or Treasure, making this Meridian's third acquisition in the Virginia Collection Services market..

▪ The Industry remains in favor with private equity firms who see value in bolt-on opportunities via platform companies. A recent example includes the US$ 1.2B acquisition of Homeowner services group, a subsidiary of 

American Water Enterprises by Apax Partners. This is one of the biggest deal in the sector in 2021.  

Top M&A deals in 2021

Country Target Buyer Deal Type Sub Sector
Deal Size 

(In US$)

Date 

(dd/mm/yy)

US Tervita Corp Secure Energy services Corporate Waste services provider 1 billion 2/6/21

US Terrapure GFL Environment Corporate Waste management 743.2 million 17/8/21

US American Zinc Recycling Befesa Corporate Recycling 450 million 16/6/21

US Augean PLC Ancala Partner PE-backed Waste management 546.84 million 25/8/21

US
Homeowner services 

Group
Apax Partners PE-backed Wastewater services 1.2 billion 29/11/2021

US Plastic Energy Global
L1 New Energy, Axens

SA, M&G Investment 
PE-backed Waste management 168 million 8/11/2021

ESP URBASER and sons Global Moledo Corporate Waste management 4.2 billion 1/9/2021

US Santek Waste Republic Services Corporate Waste management 450 million 5/5/2021

US Aker Carbon Capture
Bailee Gifford Overseas 

Ltd. 
PE-backed Waste to Energy 99.93 million 11/10/21
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Investment hotspots: How New-Age Technologies are Changing the Waste 
Management Landscape

Technology Application Key Players
Examples of 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)

AI and Neural 

networks
▪ Autonomous, self-driving street sweepers, refuse trucks • Songdo (South Korea)

IoT

▪ Smart garbage bins featuring weighing systems, level 

sensors, temperature sensors and software for logistical 

optimisation

• San Francisco (US)

Cloud Computing

▪ Cloud-based software for:

– Real-time order management

– Route planning and optimisation

– Customer self-service, order tracking and evaluation

– Connecting, standardising and improving internal 

procedures

• Santander (Spain)

Data Analytics

▪ Electronically supported disposition of waste collection 

vehicles

▪ Sensor data analysis for automated sorting plants

▪ Control of waste incineration plants

▪ Landfill data collection using drones

• New York city (US)
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Introducing RocEye CleanTech Edition
RocEye CleanTech is a proprietary deal origination solution developed by RocSearch focused exclusively on the CleanTech sector. It leverages a multi-staged filtration process in conjunction with the 

investor’s deal criteria and uncovers hard-to-find opportunities across five major sectors.

The platform generates a comprehensive and consistent flow of curated public and private targets based on the client’s investment criteria and can either act as a complete independent origination 

solution, or as a way to augment internal sourcing efforts and improve deal origination effectiveness.  

Identify the Right Investment Opportunities within the CleanTech Space

Our Solutions

Coverage of five major sectors1 (Agriculture, 

Energy & Power, Transportation, Resources & 

Environment and Chemicals & Materials)

A 4-staged filtration process – from a large 

pool (of universe set) to a high-potential refined 

list of shortlisted CleanTech targets

Global reportage, starting with the UK, 

followed by other high-impact countries/regions

Proprietary RocEye CleanTech Platform to 

proactively help clients make informed 

decisions around investments, joint ventures, 

strategic alliance, etc.

Key Features

Potential opportunity screening by 

sector and segment

CleanTech opportunity screening by 

region/country

Filtration by maturity of business 

(start-up, growth and maturity stage)

Opportunity screening by 

investment holding period 

Attractiveness scorecard 

for potential targets

Stages of growth classified in accordance with years since founding – Start-up: Up to 5 years; Growth: 5-10 years; Mature: More than 10 years

For more information email 

info@rocsearch.com
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About RocSearch

Founded in 1999, RocSearch has been a pioneer in empowering our clients to overcome challenges and realise their goals. Our strength is delivering research and advisory solutions through managed and

dedicated teams that produce the expert intelligence our clients require to gain a true competitive advantage.

We provide extensive buy-side and sell-side support to leading private equity firms, corporate finance advisory firms and corporate M&A teams. Our data intelligence-driven offerings span buyer and target

identification, market and commercial due diligence support, investment thesis validation, market mapping, comparable and intrinsic valuations, competitive benchmarking, ESG assessments, and capital

structure analyses.

Our longstanding client relationships bear testament to the enduring value we create, alongside our consistent reliability and absolute discretion. We take great pride that many of the brightest global

companies rely on us to help them achieve top-line growth, operational efficiency and increased profitability.

Offices: UK | India | Poland | USA | Hong Kong | Argentina

www.rocsearch.com
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