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Waste Management:
Industry Analysis

Espalier works with Investment Banks, Private Equity firms, and Corporations. Our industry analysis deliverable is
designed to answer high value questions. Some of these questions are:

i What are the granular segments in Waste Management?

ii. What is the attractiveness of these segments?
iii. What are the significant transitions in Waste Management— at a macro level and also at the granular segment levels?
iv. What should be the strategic theme in Waste Management for a private equity firm?

Please reach out to us at info@espalier.ai
COPYRIGHT @ ESPALIER

FESPALIER



Agenda

About Espalier

1. Industry view
1.1 Industry Structure
1.3 Innovation drivers
1.3 Industry segmentation (market map)
2. Industry demand-side analysis
2.2 By region
2.2 By segment
3. Industry supply—side analysis
3.1 Funding momentum
3.2 M&A momentum
4. Industry attractiveness analysis
4.1 Triangulation of demand and supply
4.2 Transitions and pivots

Methodology



About Espalier

Espalier is headquartered in Singapore with offices in the US and India.

Espalier was born out of a conviction that high stakes decision making requires deep expertise in both the strategy craft and Al
technologies. Espalier’s founders have honed their expertise in these areas over the last three decades.

We are helping organizations answer complex questions using machine intelligence to extract insights from both structured and
unstructured data. We are transforming manual, time consuming, knowledge-based processes to deliver deeper insights more rapidly
and in real-time.

Our organization consists of experts in data sciences, artificial intelligence disciplines and strategy consulting. Together, we are creating
innovative solutions to challenging strategic problems.

Since 2011, we have advised several Fortune 1000 companies, investment banks, private equity firms to understand and exploit market
opportunities. We have established a reputation for rigor in data collection, analytics and providing strategic insights.

This work is independent, reflects our own views, and has not been commissioned by any business, government, or other
institutions. We welcome your comments at info@espalier.ai



1. Industry view

1.1 Structure

The waste management industry in the United States encompasses a wide range of activities aimed at the collection, transportation,
treatment, and disposal of waste materials. It handles waste generated by households, businesses, industries, and institutions across
the country. With a population of over 330 million people and a highly developed economy, the United States faces significant waste
management challenges. According to the U.S. Environmental Protection Agency (EPA), the total generation of municipal solid waste
(MSW) in 2018 was 292.4 million tons or 4.9 pounds per person per day, and approximately 94 million tons of MSW were recycled
and composted while more than 146 million tons of MSW (50 percent) were landfilled. One of the key focuses of the waste
management industry in the USA is to reduce the amount of waste sent to landfills. Efforts are being made to prioritize waste reduction
and recycling, aiming to divert waste from disposal sites. Various strategies, such as waste prevention, recycling programs, and
composting, are implemented to minimize the environmental impact of waste and conserve resources.

In recent years, there has been a growing emphasis on sustainable waste management practices. USA has been at the forefront of
developing and implementing advanced technologies and innovative solutions to improve waste collection and processing waste
efficiently. This includes the use of automated waste collection systems, state-of-the-art sorting facilities, and advanced waste-to-
energy technologies. The waste management industry in the USA also operates within a regulatory framework designed to protect
public health and the environment. Furthermore, the waste management industry in the USA contributes to the growth of the green
economy and job creation. It provides employment opportunities in waste collection, recycling facilities, waste-to-energy plants,
research and development, and related fields. Through sustainable practices, advanced technologies, and regulatory compliance, the
industry strives to minimize environmental pollution, conserve resources, and promote a circular economy. Espalier has mapped
~7000 major players in Waste Management in the US of which 34 are publicly listed companies.

Hazardous waste and non-hazardous waste are two broad categories of waste that are classified based on their potential risk to
human health and the environment. Hazardous waste refers to any waste material that is potentially harmful to human health and
the environment. These may contain chemicals, heavy metals, or other materials that are toxic, flammable, explosive, or corrosive.
Non-hazardous waste refers to waste that is not classified as hazardous waste which may include organic waste, construction and
demolition waste, municipal solid waste, and agricultural waste. Non-hazardous waste is generally less harmful than hazardous
waste, it still requires proper management and disposal to prevent adverse impacts on the environment and public health.

Waste management includes all types of waste like solid, liquid, or gas. Waste management deals with municipal, industrial, and
commercial waste.

Municipal waste, also known as post-consumer waste, refers to waste generated by households, schools, and other community-
based sources. This waste can be either hazardous including waste such as batteries, electronic waste, and some types of cleaning
products that contain hazardous materials. or non-hazardous and includes both solid and liquid waste, such as food waste,
packaging, paper, plastics, and wastewater from sinks and toilets.

Commercial waste is generated by businesses, such as restaurants, hotels, and stores, and may include both solid and liquid waste.
Examples of commercial waste include food waste, packaging materials, office equipment, and hazardous materials such as
chemicals, batteries, and electronic waste.

Industrial waste is generated by manufacturing and industrial processes and can include solid and liquid waste. Examples of
industrial waste include scrap metal, chemicals, sludge, and wastewater from industrial processes.

Tracking waste to its source is an important aspect of waste management, as it allows for the implementation of more targeted
waste reduction, recycling, and disposal strategies. By understanding the sources and types of waste generated, waste management



authorities can work with businesses and communities to reduce waste, increase recycling rates, and promote sustainable waste
management practices.

The value chain of the waste management industry can be broadly divided into the following stages:
e Waste generation: This is the first stage, where waste is generated by households, businesses, industries, and other sources.

e Waste collection: Waste collection involves the transportation of waste from the point of generation to waste management
facilities such as transfer stations, Material Recovery Facilities (MRFs), Treatment Storage and Disposal Facilities (TSDF), or other
specialized facilities.

e Waste treatment and processing: Once the waste is collected, it needs to be treated and processed based on its characteristics.
This stage may involve sorting, recycling, composting or treating hazardous waste.

e Waste disposal: Waste that cannot be recycled or treated needs to be disposed of safely to prevent harm to the environment
and public health. Disposal methods may include landfilling, incineration, or other specialized methods for hazardous waste.

e Destruction: Destruction involves the safe and secure destruction of hazardous waste, such as through incineration, chemical
treatment, or other specialized methods.

Waste management firms may operate in one or more stages of the value chain, depending on their specialization and the types of
waste they handle.

The waste management industry is influenced by a complex set of economic, social, and environmental factors. As the demand for
waste management services grows, companies in the industry will need to focus on innovation and sustainability to meet the needs
of their customers and minimize their impact on the environment.

1.2 Innovation drivers

There are several innovative drivers that are shaping the waste management industry. Some of the major ones are:

¢ Increasing stringency of regulations: Stringent environmental regulations and waste management policies imposed by federal,
state, and local authorities drive the need for proper waste disposal and recycling. Compliance with these regulations creates
opportunities for waste management companies to provide services and solutions.

® Public Awareness and Education: Increasing public awareness about the importance of waste management, recycling, and
environmental conservation has played a significant role in driving industry growth. Education campaigns and initiatives
encourage responsible waste disposal practices and increase demand for waste management services.

e Shift Towards Sustainable Practices: There is a growing awareness and concern about environmental sustainability. Both
individuals and businesses are increasingly adopting sustainable practices, including waste reduction, recycling, and resource
recovery. Waste management companies that offer sustainable solutions and innovative technologies are well-positioned for

growth.

® Advancements in technology: Innovative technologies and equipment enable more efficient waste collection, sorting, treatment,
and disposal processes. Advanced sorting technologies, such as optical sorting systems, contribute to improving recycling rates
by separating different wastes by precision. Companies that leverage technology to enhance efficiency, optimize operations, and

develop new waste management solutions are likely to experience growth.

® Integration of smart solutions: 10T devices, sensors, and data analytics are revolutionizing waste management in the USA. Real-
time monitoring optimizes waste collection routes and tracks waste quantities and composition. Smart solutions improve
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operational efficiency, reduce fuel consumption and emissions, and enhance customer satisfaction. Integration of smart
technologies enables informed decision-making, cost savings, and environmental benefits.

e Automation of core and support processes: Automation technologies streamline waste management operations, improving
productivity and efficiency. Robotic systems and automated machinery are increasingly used for waste sorting and material
recovery. Automation reduces human error and enhances worker safety in waste management tasks. Automation drives growth

by improving scalability and overall performance in waste management operations.

® Consolidation of the industry resulting in scalable solutions: Consolidation in the US waste management industry has resulted in
larger companies acquiring smaller regional or local players. This trend has led to the development of scalable waste management
solutions. Larger companies with extensive resources and expertise can invest in advanced technologies, infrastructure and

operational optimization. Consolidation improves service delivery and cost-effectiveness in waste management.

Waste & Disposal Services industry index has shown strong growth over the years
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Various growth drivers are shaping the waste management industry in the United States, including advancements in process
technology, the adoption of smart solutions, and industry consolidation. These factors are collectively driving the development of
sustainable waste management practices, enhancing operational efficiency, and improving environmental outcomes. As a result,
companies operating in this sector are presented with growth opportunities.



1.3 Industry segmentation

The Waste Management industry can be segmented into several different categories based on the types of products and services

offered, the target market, and the technologies used.

Waste Management comprises of 17 distinctive segments which fall under 6 broad groups -

1.

Hazardous Waste: Hazardous waste is a category of waste materials that presents a significant risk to human health, wildlife,

and the environment. Unlike regular municipal waste, hazardous waste requires special handling, treatment, and disposal

methods due to its potentially harmful properties. These properties can include toxicity, flammability, corrosiveness, and

reactivity, making it essential to manage such waste with extreme caution.

Hazardous waste collection: Hazardous waste collection refers to the systematic gathering and transport of toxic,
flammable, corrosive, or reactive waste materials generated by industrial, commercial, or household sources. This
specialized process ensures the safe and environmentally responsible handling, treatment, and disposal of hazardous
waste to prevent harm to human health and the ecosystem

Hazardous Recovery & Transportation: Hazardous waste recovery and transportation refers to the processes of
transporting, and managing hazardous waste from the point of generation to a facility where the waste can be recovered
or disposed of in a safe and environmentally responsible manner.

Hazardous Treatment & Disposal: Hazardous waste treatment and disposal refers to the processes of treating hazardous
waste by chemical, thermal, biological, and physical methods. There are many ways to deal with hazardous waste like
incineration, Landfill disposal, ocean dumping, etc.

Non-Hazardous Waste: Non-hazardous waste refers to any waste material that does not pose a threat to human health or

the environment. Examples of non-hazardous waste include municipal solid waste (such as household trash), construction

and demolition debris, and industrial waste that is not classified as hazardous.

Non-Hazardous Waste Collection: Non-hazardous waste collection is the process to collect non-hazardous waste
including components like paper, cardboard, plastics, metals, glass, and organic waste such as food waste and yard
trimmings usually through curbside collection programs or commercial collection services, where waste is collected in
containers and transported to a transfer station or landfill for disposal.

Non-Hazardous Recovery & Transportation: Non-hazardous waste recovery and transportation refer to the processes
of recovering and transporting non-hazardous waste to recycling or recovery facilities where it can be processed and
transformed into new materials, or to disposal facilities such as landfills where it can be safely and environmentally
responsibly disposed of.

Non-Hazardous Treatment & Disposal: Non-hazardous waste treatment and disposal refers to the processes of treating
the waste to reduce its volume, stabilize it, or convert it into a form that is easier to handle and the final disposition at a
landfill, waste-to-energy facility, or other approved facility. and safe manner.

Soil Remediation: Soil remediation is a critical component of waste management that focuses on restoring contaminated soil

to its natural, healthy state. Soil contamination can occur due to various factors, such as industrial activities, improper waste

disposal, chemical spills, and other human activities

Treatment/Methods: Numerous treatment techniques are employed for soil remediation, depending on the extent and
type of contamination.

Groundwater Treatment: Contaminated soil can often lead to groundwater pollution as well, as the contaminants leach
into the water table. Therefore, groundwater remediation is closely linked to soil remediation.

Wastewater treatment:




e Captive wastewater treatment: Captive wastewater treatment refers to the treatment of wastewater on-site, within the
premises where it is generated, rather than transporting it to a centralized treatment facility.

e Municipal wastewater treatment: Municipal wastewater management is the process of collecting, treating, and
disposing of wastewater from homes, businesses, and industries.

5. Technology & Innovation:

e Process Technologies- Sorption: Sorption is a physical and chemical process by which one substance becomes attached
to another.

e Process Technologies- Disruption/ Mineralization: Mineralization is defined as the conversion of biomass to gaseous
form, water, salts, minerals, and residual biomass.

e Enabling Technologies: Enabling technologies are tools, devices, or software that enable the development and
deployment of new products, processes, or services. These technologies can be used to improve efficiency, productivity,
and performance in various industries.

6. Professional Services:

e Sustainable Services: Sustainable services refer to the development and delivery of waste management services that are
environmentally sustainable, socially responsible, and economically viable involving the adoption of strategies and
practices that prioritize waste reduction, reuse, and recycling, along with responsible treatment and disposal of residual
waste.

e On-site Services: On-site services refer to the management of waste and recycling programs on the premises of waste
generators, such as commercial and industrial facilities, institutions, and households.

e Technical Services: Technical services refer to specialized services that support the management, treatment, and disposal
of hazardous waste. These services may include various activities such as laboratory testing, waste characterization, risk
assessment, remediation, and emergency response.

e Emergency Response Services: Emergency response services refer to the provision of specialized services required in the
case of an environmental emergency or hazardous waste incident. These may include various activities, such as spill
containment and cleanup, site assessment and investigation, hazard identification and evaluation, waste
characterization, and remediation.

The above segments can further be categorized into ~220 sub-segments. As an illustration, Sustainability services is further segmented
into:

e E-waste Data Destruction

e National Accounts

e Zero Landfill

e Product recall & Destruction services

e Total Waste Management

e Sustainable & Resource Management Consulting
e Environmental Consulting



2. Industry demand-side analysis

Projected growth: The Waste Management industry in the US will grow to a $250 B market by 2030 at a CAGR of ~ 5.3 % in the
period 2023-30. Key growth drivers are:

e Environmental awareness: Increasing awareness among people about the negative impacts of waste on the environment
leads to an increased demand for waste management services.

e Government regulations: Governments around the world are implementing strict regulations to ensure that waste is
managed properly. This has led to an increased demand for waste management services as individuals and businesses seek
to comply with these regulations.

e Health and safety concerns: Improper waste management can pose health and safety risks to individuals and communities.
As a result, there is a growing demand for waste management services that can help to mitigate these risks.

e Recycling and waste reduction: Many individuals and businesses are looking for ways to reduce their waste and recycle
more. Waste management services that offer recycling and waste reduction solutions are therefore in high demand.

Additionally, the demand for waste management services is likely to continue to grow as individuals and businesses become more
environmentally aware and governments continue to implement regulations to ensure proper waste management.

Market size and growth (CAGR) has been estimated for each of the segments of Waste Management, i.e., 17 segments and ~220 sub-
segments. As an illustration, market sizing for one segment — Sustainability Services market sizing is:

Segment Market size in 2022 CAGR
UsS B (2023-27)
E-waste Data Destruction 11.2 14.3%
Environmental Consulting 56.3 10.4%
Zero Landfill 1.7 8.7%

Product recall & Destruction services

Total Waste Management

Sustainable & Resource Management Consulting

National Accounts

Demand side analysis can help identify attractive segments for focus. This can be augmented by using supply—side analysis.



3. Industry supply-side analysis

Waste Management industry has raised US$25 B in funding since 2018. From a total supply side of ~7,000 companies, 956 companies
have raised capital. Espalier has analyzed Waste Management at a granular segment level using its proprietary machine learning
algorithms. These algorithms are:

=  Funding momentum and likelihood (identifies current funding activity and predicts future funding activity)

=  M&A momentum and likelihood (identifies current M&A activity and predicts future M&A activity)

= Competitive intensity (identifies concentration in a segment)

Applying these algorithms to a specific segment of Waste Management yields the following observations:
3.1 Funding Momentum:

e A total of ~1700 companies have raised funding. Espalier algorithms identifies the funding momentum for Professional
services is High.

e Within Professional services, Technology Solutions and Waste Recycling businesses are identified with Very High funding
momentum.

lllustration of Espalier Funding Momentum Score

E-waste Data Destruction National Accounts Total Waste Management Environmental Consulting
Sustainability
Services
Sustainability & Resource Management
Portable Toilets Decontamination Industrial Cleaning Residential Cleaning Sewer and Pipeline Stormwater

Professional On-site
Services Services
Decommissioning _ Crime Scene Shale & Well Site- On-site Landfill _

Equipment Rental Service (Waste) Day Lighting & Hydroexcavation

L Compliance _ _ el _ Site |nSDecﬁ0n
Emergency _ _ Emergency Services Train Derailment Mercury Spill Response

.Very low I:’ Low |:| Medium |:| High .Very high I:l N/A

3.2 M&A Momentum:

e Atotal of 2000 M&A deals have been closed with ~170 deals in YTD 2022. Espalier algorithms identified the M&A momentum
for Non-hazardous waste to be High.

e  Within Non-hazardous waste, Collection and Treatment & Disposal sub-segments are identified with Very High M&A
momentum.

lllustration of Espalier M&A Momentum Score

| E-wasteCollection Medical Waste Collection  Chemical Waste Collection  Household Waste Collection
Collection . .
| Pharma Waste Collection  Metal Waste Collection [ iSclid Waste Collection """ Industrial Waste Collection
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_ Construction Waste Collection Organic Waste Collection Liquid Waste Collection

Recovery & Material Recovery Facilities (MRFs) Waste Transportation & Logistics Hauling Services
Transportation
E-waste Recycling ~ PharmaWaste Recycling ~ Wood Waste Recycling ~ Rail and Transfer Infrastructure
bl Medical Waste Recycling Metal Waste Recycling Construction waste Recycling Liquid Waste treatment

Hazardous
Chemical Waste Recycling [INISOIdAStERECVCNEIIN  Organic Waste Recyclin ~ Petwasteremoval
Waste Treatment & y g — —
ERT Module Recycling  Municipal Waste Recycling ~ Kitchen Waste Treatment ~ AirPurification

Disposal
__ Energy Recovery Household Waste Recycling

Landfill Incineration Industrial Waste Recycling

.Very low I:ILow DMedium |:|High .Very high I:IN/A

4. Industry attractiveness analysis

Waste Management industry has 17 segments and ~220 sub-segments. Each of these has a demand—side and supply—side analysis.
Identification of attractive segments requires a triangulation of these analyses and identification of changes in the industry.

4.1 Triangulation of demand-side and supply-side analysis:

Segment Size (2021) $ B Investable Funding; Concentration;  Key investors Attractiveness
and CAGR (2022- companies M&A Capital
27) TAM momentum intensity
Sustainability $17.8B 473 il I ll Breakthrough
. L] [ ]
Services 27.8% f[‘grgy '""eslzhme'l‘t '

5 osla
sl I I all I Ventures, LLC;
Advantage Capital

Partners

Technical S2B 337 ail l ol l I Montrose
. a i
Services 20% anronmental | '
al roup, nc.;
s ll VelocityEHS

Holdings Inc.;
Advantage Capital

Partners

m Veylow  mBLlow m@BMedon  guBll He:  oumBEN vevmie
Very Low 4 Low ¢ Medium ‘ High @ Ve High

4.2 Industry transitions and pivots:

Transitions at segment levels also have been analyzed by Espalier. There are several major pivot points or transitions taking place in
waste management with respect to sustainability services. Here are some of the most significant ones:

1. The zero-waste movement aims to reduce waste generation to the point where no waste is sent to landfills or incinerators.
Companies are integrating their offerings with emerging Zero Landfill capabilities.
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e Notable Transactions: E&Company Co., Ltd. -> TerraSem Co., Ltd. (2020), Northwest Pallet Services, LLC -> 48forty
Solutions LLC, Bluesource LLC -> Element Markets, LLC

e Notable companies: Attis Operations Inc., AccSys, Inc., Barnacle LLC

Environmental regulations are becoming increasingly stringent, and companies have to comply with a growing number of
laws and regulations related to environmental protection. To improve the environmental performance, comply with
regulations, manage risks, and enhance the reputation and profitability, companies are adding their capabilities in
Environmental Consulting.

e Notable Transactions: Environmental Strategy Consultants, Inc.-> ALL4 Inc. (2020), Blue Mountain Environmental
Management-> Alliance Source Testing LLC (2020), Environmental Standards, Inc. -> Montrose Environmental Group, Inc.
(2022)

e Notable companies: Environmental Strategy Consultants, Inc., Geodan BV, Turnkey Compliance Solutions LLC, Perma-Fix
Environmental Services, Inc.

Summary

In conclusion, the Waste Management industry in the US has experienced a notable growth and transformation, driven by a
combination of innovations, increasing awareness of environmental sustainability, and the adoption of advanced
technologies. The industry's steady compound annual growth rate (CAGR) underscores the crucial role it plays in addressing
waste-related challenges and creating a cleaner, greener future.

In recent years, the industry has witnessed a remarkable transformation, with traditional waste disposal methods giving
way to innovative and eco-friendly waste management practices. These innovations include recycling advancements,
waste-to-energy technologies, and the implementation of data-driven systems for optimizing collection and disposal
processes.

This transformation has been supported by significant funding and investment from both public and private sectors.
Governments, businesses, and environmental organizations have recognized the importance of investing in sustainable
waste management solutions, leading to the development and deployment of more efficient and environmentally
responsible technologies.

Moreover, the Waste Management industry has seen notable merger and acquisition (M&A) activities, consolidating
expertise and resources within the sector. These collaborations have led to the emergence of larger, more integrated waste
management companies capable of offering comprehensive and eco-conscious solutions to their customers.

Looking ahead, the future outlook for the Waste Management industry is promising. Continued advancements in
technology, such as artificial intelligence, machine learning, and 10T, are expected to enhance waste sorting, recycling
processes, and waste-to-energy initiatives. Additionally, the industry's future success will be closely tied to public and
private commitments to sustainable waste management practices, circular economy models, and extended producer
responsibility.
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However, challenges remain, including the need for greater public awareness, regulatory support, and investment in waste
management infrastructure. Addressing these challenges will be pivotal in realizing the industry's full potential and making
significant strides towards a more sustainable and waste-free future for the United States and beyond. By leveraging
innovations, fostering strategic partnerships, and maintaining a commitment to environmental stewardship, the Waste
Management industry can continue to drive positive change and contribute to a more sustainable world.

13



Espalier Methodology

Our methodology combines elements of strategy and data sciences. The methodology comprises of the following steps:

Industry segmentation: Most granular industry segmentation: Waste Management has been segmented into 17 major
segments and then another ~220 subsequent segments covering all products and services

e Industry- company mapping: ~7,000 US companies are mapped to ~220 segments

e Data integration with Industry- company map:

a. 7,000+ Funding and M&A transactions are mapped to ~220 segments and companies therein

b. Data for People and Patents is mapped to each company

Analytics: Machine learning based analytics algorithms are curated by strategy consultants to provide a granular view on
segment attractiveness

e  Consumption: Analytics is available as:
c. DataAPIs
d. PowerPoint presentations with Excel file

Industry terms and abbreviations

Term Abbreviation
Mergers and Acquisitions M&A
Material Recovery Facilities MRFs
Compound Annual Growth Rate CAGR
Treatment Storage and Disposal Facilities TSDFs
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