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Overview
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OUR FIRM

Founded in 1999
Cascadia has a successful 20 year history

investment banking 
professionals

transactions completed, 
with more than $17.8 
billion in aggregate value

70
17
440+

Headquartered in Seattle, with 
    bankers in Los Angeles, 
Minneapolis and Nashville

INDUSTRY
EXPERTISE

RESULTS
FOCUS

DEAL
VOLUME

Leading diversified 
investment bank

• M&A, private placements, advisory services

• Specialized in-depth expertise across multiple
industry verticals

• Representing clients in the US and globally,
including Europe, Asia and Australia

Experienced team with 
successful track record

• Cascadia is the investment bank of choice for
entrepreneurs and family-owned companies

• Decades of investment banking and operational
expertise

• Deep capital markets expertise

Managing Directors 
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PROVIDING A FULL SUITE OF BANKING SERVICES

MERGERS & 
ACQUISITIONS

We have completed hundreds of M&A transactions ranging in 
size from $20-$500 million. Our thorough and disciplined 
process, in combination with our deep industry expertise, has 
resulted in a proven track record of delivering successful 
outcomes for our clients.

CORPORATE 
FINANCE

We have extensive experience placing equity and debt 
capital ranging from $10-$250 million. We leverage our 
deep relationships with institutional investors; including 
private equity, growth equity, venture capital, family office, 
mezzanine and venture debt, hedge funds and BDCs. 

STRATEGIC 
ADVISORY 
SERVICES

We provide our clients with analytical data and insights to 
facilitate strategic decision-making. We advise our clients on 
how to maximize shareholder value and then provide support 
for transaction implementation.

PRIVATE 
CAPITAL

We listen carefully to business owners and managers and then 
work closely with them to custom design long-term and 
flexible capital solutions. Our approach resonates particularly 
well with family-owned and closely-held companies.

E N G A G E M E N T S  I N C L U D E :

• Mergers & Acquisitions (Buy & Sell Side)
• Corporate Divestitures
• Management Buyouts
• Leveraged Buyouts
• Recapitalizations
• Partial Liquidity Events
• Private Equity Capital Raises
• Public Company Capital Raises
• Debt Financings & Restructurings
• Project Finance
• Valuations
• Fairness Opinions
• Shareholder Rights Planning
• Shareholder Value Analysis
• Strategic Alternatives Reviews
• Strategic Partnerships & Joint Ventures
• Special Situations



5

PROCESS AND EXPERIENCE DELIVER RESULTS

We Differentiate Each 
Process With a

Customized 
Approach

• We are thoughtful advisors who
deliver a tailored process to suit the
needs of our clients

• We understand the strategies of the
counterparties, enabling us to tell
them why they should be interested
– allowing Cascadia to drive the
transaction and maximize results

Team Members 
Have        

Deep Industry 
Expertise

• With bankers across multiple
industry verticals, we have the
experience to offer industry
breadth while maintaining sector
depth

• Dedicated resource model with
comprehensive vertical expertise
from Managing Director to Analyst

Our Experience and 
Approach 

Drive     
Results

• We have experience, industry
focus and a differentiated
process that drives success

• Our transactions are built upon
delivering the best quantitative
and qualitative terms with the
most desirable counterparty

$13.5+ billion in total M&A transactions closed in the firm’s history

$4.3+ billion in total capital raised in the firm’s history
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R E C E N T  M E R G E RS  &  A C Q U I S I T I O N S
$13.5+ BILLION IN M&A TRANSACTIONS
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R E C E N T  P R I VAT E  P L A C E M E N T S
$4.3+ BILLION OF CAPITAL RAISED
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CASCADIA CAPITAL LEADERSHIP TEAM

Cascadia has a distinguished 
team of investment banking 
professionals with expertise 
in a multitude of industries 
and capital markets.

• Leading diversified investment 
bank advisory firm serving 
domestic and global clientele

• Coordinated delivery of 
appropriate expertise across the 
firm

• Strategic insight to assist in 
identifying and executing a range 
of alternatives

• 18 Managing Directors

• 70 Investment banking 
professionals

• More than $17.8 billion in 
transaction value
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ENERGY TRANSITION & CLIMATE TECH PRACTICE

Principal Sector Focus

Overview
Cascadia’s Energy Transition & Climate Tech team has pioneered the early days of cleantech / renewable energy investment 
banking since its formation in 2005.  Having advised in this space for over 15 years provides a unique perspective gained from 
earned experience advising some of the more transformative transactions over multiple sector and capital market cycles.  
2021 was a highly successful year for the sector and we expect strong growth in the coming years. 

Jamie Boyd
Managing Director

jboyd@cascadiacapital.com
20+ Years Banking, 18 Years with Cascadia 

LLM, NYU; JD, Gonzaga; Bcomm, University of 
British Columbia

Scott Whiting
Associate

swhiting@cascadiacapital.com
4+ Years Banking, 2 Years with Cascadia 

BA, University of Washington

Yee Lee
Senior Vice President

ylee@cascadiacapital.com
15+ Years Banking, 7+ Years with Cascadia 

BS, University of Houston

Mark Smith
Associate

msmith@cascadiacapital.com
4+ Years Banking, 3 Years with Cascadia 

BA, University of Washington

Marvin Roeder
Vice President

mroeder@cascadiacapital.com
3+ Years Banking, 1 Year with Cascadia 

MBA, UNC; JD, USD; BS, USC

• Power Infrastructure and Smart Grids

• Energy Storage

• Renewable Energy Generation

• Renewable Energy Services

• Energy Technology

• Energy Efficiency

• Built Environment & Smart Cities

• Applied Industrial Tech and IoT

• Environmental Services

• Environmental Technology

• Carbon Sequestration

• Waste Management

• Water / Air Technologies

• Agricultural Technology

• Electrification of Transport and

Infrastructure
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ENERGY TRANSITION & CLIMATE TECH EXPERIENCE

December 2021

has been acquired 
by

R E C E N T  T R A N S A C T I O N S
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II. Energy Transition & 
Climate Tech Group Thesis
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EXECUTIVE SUMMARY

IDENTIFYING OPPORTUNITY IN ENERGY TRANSITION AND CLIMATE 
TECH

 We view the energy transition and 
climate tech sector as a space 
where innovative companies can 
create cutting-edge technologies 
and provide valued services while 
combating climate change

 In this fast-paced environment, 
Cascadia sees significant new 
economic opportunities, with very 
high benefit-to-cost ratios. 
Ranging from hardening 
infrastructure to improving water 
management
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ENERGY TRANSITION & CLIMATE TECH LANDSCAPE

 Advanced Metering
 Demand Management
 Distribution Automation
 Energy Storage, Batteries, Fuel Cells
 Grid Communications
 Renewables O&M Services (solar/storage/wind)
 Sensors / Controls
 Transmission and Distribution Equipment

 Biofuel / Biochemicals
 Biomass
 Geothermal
 Hydro
 Next-Generation Nuclear Fission and Fusion
 Renewable Natural Gas
 Solar
 Wind

Power Infrastructure / Smart Grid Renewable Energy

 Building Management, Automation and 
Optimization

 Energy Management
 High-Efficiency Envelope (Windows, Insulation and 

other Building Products)
 Digital Twins
 Traffic / Transit Management
 Technology-Enabled Urban Planning and Design

Built Environment and Smart Cities

 Asset Tracking
 Fleet Management and Condition Monitoring
 Predictive Maintenance
 Asset Optimization and Automation
 Process Control and Automation
 Test and Measurement

Applied Industrial Technologies and 
Internet of Things (“IoT”)
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ENERGY TRANSITION & CLIMATE TECH LANDSCAPE 
CONT’D

 Environmental Remediation
 Pollution Control
 Recycling
 Waste Management
 Waste to Energy
 CO₂ Capture, Sequestration and Use

 Desalination
 Distribution
 Efficiency
 Treatment

Environmental Services/Technologies Water / Wastewater and Air

 Crop Yield Management
 Smart Irrigation
 Sustainable Farming
 Sustainable Forestry

Agriculture Technology
 Drilling Efficiency
 Drilling Technology 
 Fuel Distribution
 Reservoir Management

Oil & Gas
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THEMES THAT WILL DEFINE ENERGY TRANSITION & 
CLIMATE TECH IN THE FUTURE

 There has been swift adoption of 
technologies utilizing electricity as a 
power source that historically used 
fossil-fuels

 The shift towards electrification of 
vehicles and buildings represents a 
tremendous opportunity to diminish 
harmful emissions into the atmosphere

Electrification
 Technological advancement in energy 

storage allows for the increased capture and 
preservation of energy for later use

 Energy storage is imperative to meet the 
growing energy needs of the world as it shifts 
to renewable energy technologies as they are 
inherently cyclical on weather 

Energy Storage

 Digitalization is poised to transform the global 
energy system with profound impacts on both 
energy demand and supply

 Enables processes to be more quantifiable 
and measurable by collecting and processing 
large amount of data

Internet of Things

 The combination of economic, environmental 
and geopolitical concerns around reducing 
exposure to disruptions in the supply of energy 
has moved efficiency to the forefront

 Technological advancements across 
consumer goods, infrastructure and power 
grids have led to improvements in energy 
efficiency

Energy Efficiency
 The transition from fossil fuel-based 

energy production to renewables will 
dramatically impact carbon emissions

 While we see numerous benefits of 
energy production from renewable 
sources, the need for effectively 
capturing and storing this energy is 
growing

Energy Production from Renewables

 As energy demand grows, more 
stress is put on aging power grids, 
surpassing energy capacities, 
resulting in blackouts and brownouts

Legacy Infrastructure
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 As a method to reduce carbon dioxide (CO₂) 
emissions, we are seeing a massive shift 
towards electrification in transportation, 
building, and industrial sectors, which account 
for 63% of all US greenhouse gas emissions

 In the United States, buildings account for 
nearly 40% of the country’s energy use and 
greenhouse gas emissions, and nearly half of all 
homes rely on natural gas as their primary 
heating fuel

 Electric car sales topped 3 million globally in 
2020, surpassing 2019 – which was already a 
record year. Sales rose 41% in 2020, following 
several years of over 40% annual electric car 
sales growth

0.0% 0.2%
2.1%

4.9%

13.4%

0%
2%
4%
6%
8%

10%
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14%
16%

2010 2015 2020 2025 2030

EV % Market Share

Sources: U.S. Energy Information Administration, Greentech Media, Cleantech.com, IEA

THE ELECTRIFICATION OF 
EVERYTHING
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THE DEVELOPMENT OF RENEWABLES IN ENERGY 
PRODUCTION

35%

34%

12%

10%

9%

U.S. Energy Consumption by Source for 2020

Petroleum

Natural Gas

Renewable
Energy
Coal

Nuclear Electric
Power

Sources: U.S. Energy Information Administration, U.S. Department of Energy, IEA
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Annual Global Growth of Renewable Electricity by Source
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 As overall global energy demands rise, transitioning to 
renewable energy will be vital to curtail the consequences of 
climate change

 Dropping costs and renewable-friendly energy policies 
adopted by countries have led to consistent growth of 
production for renewables

 Although a growing, viable source for energy, there is still 
significant energy loss via transmission and inadequate 
capacity for storage

 Market Size 2020: $1,696 billion

 Expected Growth: $2,153 billion by 2025

 Leading Countries: China, U.S., India
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THE CURRENT STATE OF THE GRID

 While the current U.S. power grid has extensive 
interconnectivity and allows power to be 
transmitted over long distances, there is always 
the threat of local disturbances propagating 
across the grid and causing widespread failure

 Brownouts and blackouts cost the U.S. about $18 
to $33 billion a year

 Today, the U.S. electricity needs are more 
sophisticated and the strain on the grid is higher 
than ever. Parts of the network are more than a 
century old – 70% of the grid’s transmission lines 
and power transformers are over 25 years old, 
and the average age of power plants is over 30 
years old

Sources: U.S. Energy Information Administration, U.S. Department of Energy, IEA, Energy.gov

2020: 3,643
2010: 2,936

2020: 27.3 Million
2010: 17.5 Million

2020: $90.4 Million
2010: $49.3 Million

24%

56%

83%

Blackout Hours

People Affected

Avg. Cost/Day to 
the U.S. Economy
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 Energy storage technology fundamentally solves multiple 
problems for utilities, grid operators, energy generators, 
building owners, and manufacturers involved in the global 
electrification effort

 Battery systems can support a wide range of services 
needed for the transition, from providing frequency 
response, reserve capacity, black-start capability, other 
grid services, supporting renewable installations, 
upgrading mini-grids, and supporting “self-consumption” 
of rooftop solar power

 The global supply chain of lithium-ion is set to explode in 
coming years driving down costs and making more energy 
storage use cases economical

 Rapidly falling battery cell prices make renewable energy 
sources highly competitive vs traditional energy

Ancillary Services
Energy storage allows utilities 
to offset costs to upgrade their 
system and provides for 
improved operations

Behind-the-Meter Applications
Energy storage provides 
commercial and industrial 
(“C&I”) facilities with back-up 
power and the ability to lower 
their electricity bills through 
peak shaving

Electric Vehicles
Electric vehicles are widely 
expected to be the primary 
use of next-generation energy 
storage technology 

Largest Energy Storage Use Cases

19

EMERGENCE OF THE ENERGY 
STORAGE MARKET
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 Energy efficiency is a key element to successfully 
attaining low-carbon transition strategies while 
meeting energy demand requirements and 
improving cost savings

 Energy efficiency has tremendous potential to boost 
economic growth and avoid greenhouse gas 
emissions while having major implications for 
consumers, businesses, and the environment

 Market Size 2020: $30 billion

 Expected Growth: $61 billion by 2023

 Leading Countries: China, U.S., Japan, South Korea

 Investments in smart grids have optimized the 
transmission and distribution of energy to consumers

 As energy efficiency improves, we begin to see the 
decoupling between U.S. GDP and energy 
consumption, which have historically been in lock-
step with one another
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The Decoupling of U.S. GDP and Energy 
Consumption

U.S. Investment in Smart Grids

20

ENERGY EFFICIENCY IMPACT



21

INTERNET OF THINGS FACILITATING THE 
ADVANCEMENT OF THE ENERGY SECTOR

Market Driver
According to a survey performed by Bain: 600 
executives said data center and analytics will 
be the fastest-growing IoT segment, reaching a 
50% CAGR from 2017 to 2021

 Data gathering technologies such as sensors 
and smart meters collect data on energy use 
and other conditions affecting energy use

 Data is processed into useful information 
through data analysis technologies such as 
artificial intelligence algorithms. The 
processed information is sent to devices that 
can affect physical changes to optimize 
energy use

 The introduction of IoT into the energy sector 
will improve the balancing of supply and 
demand in modern electricity grids

 More and more residential and commercial 
buildings are equipped with smart 
appliances and intelligent energy 
management systems

Physical Digital

1. Establish a digital 
record 
Capture information from the 
physical world to create a 
digital record

2. Analyze and 
visualize  
Machines talk to each other 
to share information, 
allowing for advanced 
analytics and visualizations 
of real-time data from 
multiple sources

3. Generate movement
Apply algorithms and 
automation to translate 
decisions and actions from 
the digital world into 
movements in the physical 
world

1
2

3

Transform Digitally and 
Capture Information

Process Large 
Quantities of Data

Derive Valuable 
Insights

Initiate ROI 
Influenced Action

Realize Successful 
Business Outcomes

Source: Center for Integrated Research, Deloitte Insights, McKinsey, World Economic Forum  
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III. Sub-Vertical Analysis



2323

Power Infrastructure / 
Smart Grid
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EXECUTIVE SUMMARY

THE POWER INFRASTRUCTURE & SMART GRID 
SUB-VERTICALS ARE QUICKLY GROWING TO 
SATISFY CONSUMER DEMANDS

 With the rise of new technologies and clean 
alternatives to our power needs, there is a 
high level of investment being made into 
energy storage and power transmission and 
distribution solutions. There is a necessity to 
improve the reliability and efficiency of the 
global power supply infrastructure

 In this swift-moving environment, Cascadia 
sees attractive opportunities within reach for 
high-growth innovative companies to 
penetrate the power infrastructure and 
smart grid space. Furthermore, the sub-
verticals need companies that can help 
maintain and operate current initiatives and 
ensure their successful execution

24



25

ADVANCED METERING, GRID COMMUNICATIONS 
AND SENSORS & CONTROLS
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Rest of Networks Power Equipment Smart Meters Smart Grid Infrastructure EV Chargers Share of Digital Infrastructure
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$273 $275$283

$240
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Sources: World Energy Investment 2020, IEA, Global Smart Grid Communications Market

$ in millions

Smart Grid Investment by Type

The ability to utilize information to 
balance and control generation 

with demand is integral. Some 
renewables like solar and wind 

power are harder to 
accommodate because of their 

unpredictable, intermittent energy 
output

3

Smart meters allow both utility 
companies and consumers to 

have vaster and real-time 
information without having to 
manually check the meters

2

The Smart Grid is defined as an 
intelligent electricity grid that uses 

IoT services to detect 
discrepancies, respond to issues 

and lower overall costs

1
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 It is evident that in order to achieve 
goals of net-zero at a significant scale, 
CO2 capture, removal, and utilization is 
key

 With global CO2 emissions on the rise, 
methods to help capture and use this 
harmful CO2 are going to be incredibly 
lucrative

 2021 - 2027 carbon capture and 
sequestration market size growth: $4.3 
billion to $10.0 billion, CAGR of 12.97%

47.3%

27.4%

14.6%

7.0%
3.7%

Global Carbon Capture Sequestration 
Market Share by Capture Source

Natural Gas
Processing

Others

Power Generation

Fertilizers
Production

Chemicals

Forest-based 
Carbon Removal

Regenerative 
Agriculture

Sources: World Energy Investment 2020, IEA, Carbon Capture and Sequestration Market Size, Cleantech Group

Key Opportunities

CO₂ CAPTURE, 
SEQUESTRATION AND 
USE
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DEMAND MANAGEMENT, DISTRIBUTION AUTOMATION, 
AND TRANSMISSION AND DISTRIBUTION EQUIPMENT

 Energy usage fluctuates significantly 
during the day. Peak demand hours 
and periods when demand is low, 
create inefficiencies between 
production and usage. Predictive 
planning for such demand variations is 
vital to optimize and improve the 
process of energy generation and 
transmission

 About 4% of energy is lost in distribution 
and 2% in transmission in the U.S.

 Global sentiments to reduce emissions 
has led to a streamline of the 
distribution process as advanced 
meters removed the need for the 
middleman and reduced the 
transportation costs and GHG 
emissions

Sources: Global Energy Review 2020, IEA, World Energy Investment 2020, IEA
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 The emergence of energy storage 
technology is challenging traditional 
natural gas peakers, microgrid and oil & 
gas providers to enact system-wide 
changes to improve operational 
efficiencies

 2020 global battery energy storage 
system market size: $2.9 billion

 2025 global battery energy storage 
system forecasted market size: $12.1 
billion

 Battery costs are also dropping rapidly, 
allowing for more cost-effective 
consumption to bring it to mainstream 
use

Source: US Department of Energy, IHS Markit Report 2020
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BATTERIES AND FUEL CELLS

 Government regulators and utilities are driving markets 
toward renewable energy + storage as technology 
matures allowing more cost efficient and profitable 
systems to be put in place that decrease carbon 
emissions

 Plummeting battery costs from large scale Korean and 
Chinese suppliers have accelerated energy storage’s 
global competitiveness and economic viability

 FERC 841 and 2222 rules enable Behind-the-Meter (BTM) 
resources to participate in electricity wholesale markets; 
spurred several PE and strategic investments in C&I 
storage developers

Cell Price Curve

U.S. Energy Storage and Spend by 
Location

Sources: IHS Markit Report 2020

U.S. Energy Storage by Application
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Meet increasingly 
demanding 

environmental and 
safety standards

Optimize lifecycle of 
equipment and costs

Protect assets and 
mitigate risk

Enhance plant 
performance

Description Importance Growth
As the market for 

renewables continues 
to grow, and 

production grows with 
it, the maintenance 

and operations of these 
plants will grow in 

importance to 
streamline efficiency 
and keep costs low

High reliability, 
operational 

predictability and 
uninterrupted 

performance of 
equipment installed on 
sites is crucial because 

any incidental 
breakdown can cause 
significant energy and 

financial losses

Global Onshore Wind 
O&M costs will total 

near 27 Billion USD by 
2025

Sources: Wind 2020, IEA, PV O&M Cost Model, Department of Energy, GlobalData
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Renewable Energy
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EXECUTIVE SUMMARY

THE U.S. RENEWABLES INDUSTRY IS EXPERIENCING RAPID DEPLOYMENT 
AND SUSTAINABLE GROWTH TRENDS ACROSS A MULTITUDE OF SOURCES

 We have noticed another strong year 
in the renewables sector in 2021. We 
remain optimistic about growth and 
deployment in the sector as society 
continues to demand environmentally 
conscious and sustainable solutions for 
energy

 Cascadia is seeing high-quality 
technologies as well as legislation that 
is driving an influx of investors that are 
eager to allocate capital into the 
space. Renewable energy is 
experiencing an increase in projects, 
more attention from the public, and 
governments that are giving more 
assistance to push growth in the sub-
vertical
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 As priorities in the world shift towards being 
friendlier towards the environment and 
finding cleaner ways to provide energy, 
renewables provide an easy solution towards 
a greener earth

 Out of the renewable sector, biofuels and 
biomass provide the largest parentage of 
consumption (39% in 2020 in the US, 
excluding nuclear) and has been growing 
the fastest over the past few years 

 The use of biofuels is largely driven by 
government mandates that require a 
minimum level of biofuels blending

Biofuels are typically used as a 
blendstock in conjunction with 

conventional oil-based fuel blendstocks 
to make diesel and gasoline

Out of the renewable sector, biofuels 
and biomass provide the largest 

parentage of consumption and has 
been growing the fastest over the past 

few years 

2030 Biofuels Projected 
Market Growth: $115.9 Billion
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BIOFUEL, BIOCHEMICALS, 
AND BIOMASS
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GEOTHERMAL
 Geothermal power is a stable and independent power generation system, utilizing the 

steam that is produced from hot water found around a mile or more below the earth's 
surface to rotate turbines that start a generator, which further produces electricity

 The geothermal market is driven by implementation of stringent government 
regulations, volatile fossil fuel prices, limited presence of fossil fuels, rise in greenhouse 
gas emission, high capacity of geothermal power, the cost-effectiveness of 
geothermal energy, reduction in pollution by geothermal power plants, and increase 
in demand for energy are driving the growth of the global geothermal power market

 Of the renewable energy alternatives, geothermal releases less than half the CO2 that 
solar energy does, and less than a quarter the amount that biomass produces

 At 10 kilometers below the surface, the higher the temperature the more geothermal 
resources can be harvested and converted to energy

U.S. Geothermal Capacity

Sources: COVID-19 Pandemic Impact on Global Advanced Biofuel Market 2020, Geothermal Fact Sheet, University of Michigan

At 10km
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NEXT GENERATION NUCLEAR

Sources: Nuclear, IEA, Power Sector, IEA, Non-Fossil Sources Consumption, Energy Information Administration, Cleantech

Global Nuclear Energy Capacity Barriers in the Space

Unclear long-term management strategy of spent 
fuel from nuclear reactors

Potential linkage between nuclear power and 
military applications (proliferation)

Adverse public health/environmental effects due 
to severe accidents

Concerns on high capital costs and historical cost 
overruns

Generation I Generation II Generation III Generation IV

Early Reactor Prototypes Commercial Power Reactors Advanced Light Water Reactors Advanced Nuclear Reactors

• Reactors less economical, less 
resilient, and produced more waste 
than subsequent generations of 
reactors

• The Magnox reactors in the UK are 
the only Gen I reactors still 
operating, nearing the end of their 
lives

• First to be used for large, 
commercial-scale power 
generation applications

• Most reactors in service today are 
Gen II reactors

• Designed and built to a set of 
design principles gleaned from 
lessons learned from Gen I reactors

• Standardized designs and mass-
produced parts, resulting in reduced 
certification/licensing, design and 
installation costs

• More efficient than Gen II reactors 
and produce less waste

• Actively being designed, 
researched, and developed

• Expected to provide range of 
benefits including improved safety, 
proliferation protection, reduced 
water and reduced construction 
and operating costs

• Shippingport
• Dresden, Fermi
• Magnox

• Light Water Reactors
• Pressurized Water Reactors
• Boiling Water Reactor
• Heavy Water Reactor

• Advanced Boiler Water Reactor
• System 80+
• AP600
• EPR

• Micro Reactors
• High-Temp Gas Reactions
• Molten Salt Reactors
• Liquid Metal Fast Reactors

1950 1960 1970 19901980 2000 2010 2020 2030

Advanced NuclearGen I Gen II Gen III Gen IV

Nuclear Historic Timeline
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RENEWABLE NATURAL GAS
 Fuel Diversity – RNG can be used as a baseload fuel source with high 

availability rates. It leverages existing infrastructure such as pipelines and 
heavy-duty vehicles 

 Economic Benefits - National, state and local incentives may be available 
depending on the end-use, such as credits for the production of RNG 
used for vehicle fuel

 Improved Air Quality - Significantly reduce emissions of nitrogen oxides 
and particulate. It contains zero to very low levels of constituents, such as 
ethane, propane, butane, pentane, or other trace hydrocarbons

Carbon Intensity Rating of Key Transportation Fuels

71.9
39.0
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-100
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200

RNG Electricity (CA Grid) Diesel

EER-Adjusted Carbon Intensity (gCO2e/MJ)

RNG can be a negative carbon 
fuel

Sources: Renewable Gas Coalition, Neimross & Associates, An Overview of Renewable Natural Gas, EPA

Sources of Organics to Produce RNG

Food Waste – 66.5 million 
tons per year

Wastewater – 17,000 
facilities

Agricultural Waste – 8,000 
large farms and dairies

Landfill Gas - 1,750 landfills

36
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SOLAR

 Following a strong 2019, Solar PV capacity saw a 43% 
increase in 2020 despite the pandemic, reaching a 
record of 135 GW of newly installed capacity globally. 
This is despite Chinese PV additions declining by nearly a 
third, as annual installations elsewhere increased by 50% 
last year

 Solar PV-Crystalline costs have drastically decreased 
over the past decade making solar a more 
economically viable alternative for energy production

Key policies are coming to an end such as China’s 
solar subsidies, as well as the solar production tax 
credits in the U.S.

Overall legislative push towards renewables could 
bode well for solar

Joe Biden has pledged a $2 trillion spending program 
for clean energy, could result in significant growth in 
the renewables sector

Legislation: A Key Driver for the Future
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WIND
 Both onshore and offshore wind technology has started 

to provide huge investment opportunities for long term 
growth and the increased investment leads to lower 
costs

 Wind 2020 Capacity Increase: 74 GW

 Globally, 348 GW of new onshore and offshore capacity 
are expected by the end of 2024

 Over 50% of the onshore wind capacity added between 
2020 to 2024 will be installed in China and the U.S.

Levelized Cost of Electricity
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Applied Industrial 
Technologies and IoT
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IOT: ENABLING INDUSTRY 4.0 ADOPTION

 Industry 4.0 refers to the integration of the physical and 
digital world through next-generation technologies 
including artificial intelligence and machine learning, 
5G and edge computing

 Various use cases across a multitude of industries and 
verticals with the potential to create significant value 
at full scale 

– Transforms how organizations conduct 
business by bringing real-time data and 
intelligence to operations

– Adopted worldwide and extends far 
beyond the factory setting, encompassing 
business operations, workforce, and society 

 IoT plays a fundamental role through sensing, 
processing, and communication, ushering in Industry 
4.0 and enabling digital transformation across all 
industries

 The digital transformation and the resulting productivity 
gains has the potential to create $3.7TR of value by 
2025

The Internet of Things (IoT) is a core enabler of Industry 4.0, a new era of business 
characterized by the adoption of multiple next-generation technologies

Physical Digital

1. Establish a digital record 
Capture information from the 
physical world to create a digital 
record

2. Analyze and visualize  
Machines talk to each other to 
share information, allowing for 
advanced analytics and 
visualizations of real-time data 
from multiple sources

3. Generate movement
Apply algorithms and 
automation to translate 
decisions and actions from the 
digital world into movements in 
the physical world

1
2

3

Transform Digitally and Capture 
Information

Process Large 
Quantities of Data

Derive Valuable 
Insights

Initiate ROI Influenced 
Action

Realize Successful Business 
Outcomes

Source: Center for Integrated Research, Deloitte Insights, McKinsey, World Economic Forum 
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IOT INTRODUCTION

 IoT describes the network of physical objects – “things" – that are embedded with sensors, software, and other 
technologies for the purpose of connecting and exchanging data with other devices and systems

 Applying next-generation technologies to data – the most valuable resource in the digital economy – unlocks 
significant value by transforming business processes (e.g., predictive maintenance, better asset utilization, and higher 
productivity) and enabling new business models (e.g., platform-as-a-service)

 IoT is a massive emerging sector with use cases across nearly all industries. The total spend this year is expected to total 
$1.1TR and the number of connected devices is expected to increase from 12BN in 2020 to 30BN in 2025

 While companies identify IoT as a revolutionizing secular trend, structural issues historically have led only a quarter of all 
enterprises successfully utilizing the technology. However, barriers to adoption are decreasing rapidly. Market adoption 
is set to become mainstream underpinned by better economics and advancement of next-generation technologies 

IoT today only scratches the surface of the value it can unlock across industries and 
verticals 

Key End-Markets

Transportation Agriculture Buildings Industrial Retail Energy Healthcare Supply Chain Cities 

Source: IoT Analytics, IDC Worldwide IoT Spending
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2021E: 

$1,100BN

2016A: 

$600BN

29% 21% 17% 14% 12% 7%
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 Structural issues mainly attributable to 
technical complexities have historically 
prevented mainstream market adoption –
only about 25% of all enterprises utilize IoT 
technologies

 There is strong demand – CIOs identify IoT as 
a top 5 game-changing technology. The 
path to adopting IoT is evolving and will 
make it easier for enterprises to utilize IoT

– Cloud service providers (CSPs) 
have recently begun investing 
heavily in IoT infrastructure 

– CSPs are addressing key issues 
such as technical integration, 
interoperability, data portability, 
security, etc. 

 As barriers to adoption are overcome, 
companies will increasingly adopt IoT 
technology and unlock significant value 

– Succeeding at IoT will require 
holistic actions: linking strategy 
with digital transformation, 
employing emerging 
technologies, and collaborating 
with the right partners

CURRENT STATE OF IOT

IoT is an industry-agnostic technology although most end-markets have yet to 
implement IoT at full scale

The Chasm Mainstream Market

Tech 
Enthusiast

Visionaries

Pragmatists Conservatives

Skeptics

Early Market

Innovators
2.5%

Early    
Adopters

13.5%

Early    
Majority

34%

Late    
Majority

34%

Laggards
16%

IoT today sits at the “chasm” of market adoption but is poised to achieve 
mainstream acceptance

Sources: Gartner, McKinsey
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BROAD END-MARKET APPLICABILITY OF IOT

IoT will revolutionize the way business is conducted across all industries

Industrials

Select Verticals:
 Advanced 

Manufacturing
 Aerospace & 

Defense
 Building Products
 Mining  

Energy

Transport Consumer
& Retail 

IoT Applications:
 Preventive 

Maintenance
 Asset 

Management 
 Remote 

Monitoring 
 Industrial 

Automation

Select Verticals:
 Autonomous 

Vehicles
 Roads
 Railways
 Airways
 Maritime

IoT Applications:
 Telematics
 Fleet 

Management
 Safety 

Measurements 
 Operations 

Management 

Select Verticals:
 Cleantech / 

Renewables
 Smart City & Grids 
 Utilities 
 Oil & Gas 

IoT Applications:
 Energy Storage 

Management
 Load 

Management
 Real-time Field 

Data
 Disaster Prevention 

Select Verticals:
 Smart Home
 Smart Retail 
 Warehouse & 

Supply Chain 
 Wearable Tech 
 Virtual Reality 

IoT Applications:
 Connected 

Appliances 
 Drone Delivery
 Inventory 

Management 
 Security Monitoring 

Cities Other   

Select Verticals:
 Infrastructure 
 Urban Mobility
 Telecommunication

s
 5G
 Connectivity
 E-Governance 

Select Industries:
 Healthcare
 Agriculture
 Supply Chain
 Transportation
 Buildings
 Finance 

IoT Applications:
 Water Distribution
 Crop Yields 
 Product Analytics
 Automated 

Business Processes
 Patient Monitoring   

IoT Applications:
 Urban Planning 
 Public Safety 
 Traffic Control
 Smart Parking 
 Environmental 

Monitoring  



45

THE ROAD AHEAD

Source: BCG

IoT remains poised to achieve mainstream acceptance – the development of next-
generation technologies and better economics will usher in a transformative era for 

IoT accelerating adoption and creating opportunities

Advances In AI & AR AI lets organizations extract more from the data they capture and do 
things today that they could not do yesterday. AR visually integrates 
data and physical environments

Blockchain
Blockchain can enhance trust in IoT applications that involve multiple parties. 
In a supply chain, for instance, manufacturers, transporters, and retailers 
need reliable track-and-trace data. Blockchain’s shared, distributed ledgers 
create a single version of the truth that is accessible by all

Edge Computing
Performing data processing and analysis closer to the 
devices – instead of at a central location – enables faster 
insights, responses, and decisions

Better Economics
Many of IoT’s ingredients – sensors, bandwidth, processing power, and 
cloud storage – are dropping in price or delivering more bang for the 
buck

Improved Connectivity
While 5G’s most novel features (such as ultra-low latency, 
which reduces delays in transmitting data) are still a bit 
down the road, solutions can already benefit from faster 
speeds
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CASCADIA’S IOT THESIS

 Create safer cities, homes, and businesses by 
enabling organizations to securely and remotely 
monitor facilities and public spaces in real-time

 Future security surveillance combines three game-
changing technologies enabled by IoT: computer 
vision, automation and deep-learning

 Real-time processing of data enables forecasts which 
allow for needs-based maintenance and consequently 
reduce downtimes

 Provides the most precise advance maintenance 
planning and avoids unexpected breakdowns

 Tracking physical assets in the field or as they move 
throughout the supply chain to monitor operations, improve 
efficiencies and prevent loss

 Geofencing allows asset tracking within a geographic area 
and enables use cases in a variety of different industries 
including agriculture, construction, mining, transportation, 
logistics and rail

 Previously non-connected assets 
equipped with positioning and 
communication technologies and 
integrated into a network

 Enabling networks to communicate and 
exchange data, allowing analysis and 
actionable insights 

 Encompasses the capabilities of data capture, integration, 
visualization and analytics tied together for the explicit 
purpose of improving the reliability and availability of 
physical assets

 Proven approach to reduce unplanned downtime, 
decrease    maintenance costs, and reduce environmental 
and safety risks

 Improve energy efficiency through 
actionable data from smart sensors and 
meters monitoring, lighting, HVAC and fire 
systems

 Ensure occupant satisfaction by tying 
lighting and HVAC systems to use patterns

 Improve operational efficiency through 
automation

Smart 
Objects

Asset Tracking
Asset Performance 

Monitoring & 
Management

Asset 
Predictive 

Maintenance

Smart Home / 
Smart Building

Security & 
Surveillance 
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Built Environment and 
Smart Cities
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EXECUTIVE SUMMARY

SMART CITIES AND BUILDINGS SEEK TO CREATE OPERATIONAL 
EFFICIENCIES AND CONNECT PEOPLE AND PLACES IN NEW WAYS

 Smart cities and buildings aim to 
promote livability, workability, and 
sustainability for their inhabitants. 
As the world’s population grow, 
constructing more energy-
efficient cities, buildings and 
homes will be essential

 Cascadia is observing companies 
are actively addressing the need 
for optimal city and residential 
planning through engineering 
synergistic combinations of 
physical infrastructure and 
intelligent software
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BUILDING MANAGEMENT AND OPTIMIZATION

 There is significant attention surrounding the 
incorporation of connectivity and optimization across 
the commercial and industrial sectors to drive cost 
savings, improve efficiency and reduce greenhouse 
emissions 

 By 2025, buildings are expected to be the #1 consumer 
of energy

 Commercial buildings in the U.S. spend over $180+ billion 
on energy each year

 73% of U.S. commercial real estate professionals expect 
widespread adoption of smart building technology 
within 5 years

Intelligent Building Software Revenue Forecasted to Rise

Building Energy Use By Application

35%

1%4%

6%
8%

9%

9%

12%

16%

Lighting

Cooking

Water Heating

Space Heating

Ventilation

Other

Refrigeration

Office Equipment

Space Cooling

Sources: Smart Building Market Size, Global News Wire, Grid Interactive Efficient Buildings, US Department of Energy, Building Upgrade Manual, Energy Star

$0

$5,000
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$20,000
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Value Added- Applications Middleware Applications Optimization Applications Data Analytics Energy Management and Reporting Applications

$ in Millions
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Negative Effects of Increased Home Energy Use

 Residential energy use accounts for around 21% of 
US total consumption, and yet receives very little 
public attention 

 This issue has only intensified as coronavirus 
lockdowns have kept people in their homes for 
longer. This change has dropped total electricity 
consumption to a 16-year low in April, but 
residential energy consumption has increased 
daily by up to 6% to 8%

Greater strain on power plants during 
peak home activity hours

Rising energy costs for the 
average American

Increased carbon emissions

Sources: Urban Population, The World Bank, Green Cities, FAO, Urban Mobility, EY

Smart 
Thermostats

Smart Lighting 
Systems

Companies at the Forefront of Home Energy Management

HOME ENERGY 
MANAGEMENT



51

TECHNOLOGY-ENABLED URBAN PLANNING AND 
DESIGN

Trends to Combat Negative Urbanization Effects

Large urban 
populations and 
spending will set 
the industry for 

growth over the 
coming years 

despite this 
movement

This has caused 
there to be 

migrations from the 
cities to the suburbs 

to escape the 
pandemic

The Coronavirus, 
led to roughly 65% 

of COVID 
outbreaks occurred 

in cities

Construction 
spending totaled 

$1.4 Billion in 
September 2020, 

up 1.5% from 
September 2019

Pre-COVID urban 
population growth 

had been 
continuous  year 

over year

Increasing presence of renewables within cities

Rise in urban agriculture and rooftop gardens

Falling ridership on harmful methods of public 
transportation

Switch to more suburban offices 

Sources: COVID Has Been Apocalyptic For Public Transit, Time, Urban Population, The World Bank, Green Cities, FAO, Monthly Construction Census, US Census

As cities become denser, questions about how to manage 
increasing populations and the negative climate effects 

remain. Smart buildings, the eco-friendly skyscrapers being 
built by tech giants like Amazon, provide a possible solution

Rise of Smart Cities

Overview
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HIGH-EFFICIENCY ENVELOPE: WINDOWS AND 
INSULATION

 Air that leaks through commercial or residential buildings 
wastes a lot of energy and increases costs. A well-sealed 
envelope, coupled with the right amount of insulation, can 
make a material difference in the required amount of 
energy needed to regulate a building

 Proper insulation upgrades can see home energy reductions 
of up to 10 – 20%

 40% of heating loss in commercial buildings is due to 
inefficient windows

2020

CAGR
(2019-26)

2027

$153 BN

6.2%

$225 BN

In Europe, almost 
40% of the overall 
energy demand is 

consumed by 
buildings

APAC market 
share

(2020): >6.4%

Sources: Electricity Demand by Sector and Scenario, IEA, Windows and Doors Industry Analysis Global Market Insights
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Environmental Services and 
Technologies
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EXECUTIVE SUMMARY

THE U.S. IS THE SINGLE LARGEST MARKET FOR ENVIRONMENTAL SERVICES AND 
TECHNOLOGIES IN THE WORLD

 The U.S. environmental technology 
sub-vertical has undergone 
significant restructuring, 
experiencing tremendous growth 
over the last 15 years, while 
remaining fragmented

 There is significant opportunity for 
small and medium-sized businesses 
to penetrate the main sub-verticals 
including water, air pollution control 
& monitoring, and waste 
management & recycling

 SMBs account for 99 percent of the 
industry and generate 
approximately 18 percent of the 
total revenue

Sources: Environmental technology spotlight, SelectUSA 54
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Industry Drivers

 Environmental remediation is classified as the effort to 
reverse the negative effects of human expansion and help 
clean up the environment

 After decades of pollution and environmental destruction, 
the global sentiment has shifted towards helping the 
environment and reversing the damage humans have 
caused, leading to strong projected growth for the 
environmental remediation industry

 2020 Environmental remediation market size: $92.4 Billion

 2028 Forecasted environmental remediation market size: 
$161.2 Billion

DriversRapid Growth in 
Population Industrialization

Environmental 
Regulations

Increasing 
Pollution Levels

Sources: Politics and Global Warming, Yale, Global Environmental Remediation Market Size, Market Research Society

End Markets

Agriculture

Automotive

Forestry

Manufacturing, Industrial, Chemical Processing

Mining

Oil and Gas

Technologies

Air Sparging

Bioremediation

Chemical 
Treatment

A subsurface contaminant remediation technique that involves 
the injection of pressurized air into contaminated ground water 
causing hydrocarbons to change state from dissolved to vapor 
state. The air is then sent to the vacuum extraction systems to 
remove the contaminants

A process used to treat contaminated media, including water, 
soil and subsurface material, by altering environmental 
conditions to stimulate growth of microorganisms and 
degrade the target pollutants

Involves the injection of strong oxidants such as hydrogen 
peroxide, ozone gas, potassium permanganate or persulfates. 
Oxygen gas or ambient air can also be injected to promote 
growth of aerobic bacteria which accelerate natural attenuation 
of organic contaminants

ENVIRONMENTAL 
REMEDIATION
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POLLUTION CONTROL

 The burden of air pollution tends to be greater across 
both low- and middle-income countries for two reasons: 
indoor pollution rates tend to be high in low-income 
countries due to a reliance on solid fuels for cooking; 
and outdoor air pollution tends to increase as countries 
industrialize and shift from low-to-middle incomes

 However, through legislation, air pollution has been 
declining over the past few years

 Biden has signed several executive orders, including on 
his first day of taking office, to combat environmental 
pollution

 Coronavirus lockdowns have caused declines in 
pollution as the global energy demand temporarily 
drops

 
Sources: Global CO2 Emissions in 2019, IEA, Our Nation’s Air, EPA
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 Chemical recycling, or “advanced 
recycling,” provides a way to rid the 
world of difficult-to-recycle plastics and 
create valuable end products

 This process alters the physical 
arrangement of used plastics, 
dissolving the plastics with chemicals or 
utilizing heat to break down polymers 
into monomers, resulting in a purified 
form of plastic to produce new plastics, 
fuels, or other products

 Chemical recycling (pyrolysis) of mixed 
plastic waste emits 50% less CO2 than 
incineration of mixed plastic waste

Sources: McKinsey, Rethinking Recycling, Plastics Today, Advanced Recycling, BASF Life Cycle Assessment

Virgin Plastics Production

Mixed Plastic Waste

Pyrolysis + Chemical 
Processes

Mechanical Recycling Incineration

Virgin-Grade Plastic Non-Virgin-Grade 
Plastic

Chemical Recycling: The Way of the Future

Generation of Steam 
and Electricity

RECYCLING
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WASTE MANAGEMENT AND WASTE-TO ENERGY

 As waste generation becomes an issue globally, people 
look for new ways to dispose of their waste while 
following governmental guidelines. Landfills can store 
waste but is not a long-term solution due to limited 
space and the gases created and emitted into the 
atmosphere from the process

 In 2020, U.S. power plants generated about 4 billion kWh 
of electricity from burning nearly 25 million tons of 
combustible municipal solid waste

 Projected Global Waste to Energy Market in 2027: $50.1 
Billion

% Change Pollution vs. U.S. Growth

U.S. Emissions by Source Category

Sources: EIA, Waste to Energy 2020, Waste Generation and Recycling Indices, Verisk Maplecroft, EPA Advancing Sustainable Materials Management 2018 Fact Sheet, November 2020
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In 2020, 2.02 
billion tons of 
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generated 
worldwide of 
which 11.65% 
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US
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Water
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EXECUTIVE SUMMARY
THE WATER INDUSTRY IS BEING SHAPED BY 
SOLUTIONS THAT ADDRESS THE IMPORTANCE OF 
RELIABLE DISTRIBUTION AND USE OF FRESH WATER

 As traditional water sources are being 
depleted from a rising population—the 
industry is looking to new treatment and 
desalination technologies that will 
address water shortages. Furthermore, 
controlled water efficiency will also be a 
big factor in preserving usable supply 
and limiting future waste

 Cascadia’s outlook is optimistic for the 
sector and sees solid growth in demand 
for water treatment and efficiency 
technologies. The sector puts a high 
value on companies that tackle 
prominent issues like distribution and 
overall supply

60
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 Water desalination costs have been 
decreasing steadily as investment has poured 
in, and desalination has been growing rapidly 
as people see a potential solution to the 
global water shortage-over 300 million people 
worldwide rely on desalination to provide their 
water supply

 The U.S. supply of freshwater has been 
decreasing rapidly, with 40 out of 50 states 
expecting water shortages and some 
freshwater basins expected to run dry as soon 
as 2022

 Simultaneously, water use both in the U.S. and 
globally is on the rise. The average U.S. citizen 
uses 80-100 gallons of water a day. Increasing 
populations and widespread water shortages 
will exacerbate the need for alternative 
methods to get fresh drinking water

WATER DESALINATION
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WATER DISTRIBUTION

 While water scarcity may already be a large issue, long-
term trends such as increasing population and rising 
temperatures indicate that the problem is only going to 
get worse. The threat level, however, is largely based on 
which part of the globe you live in

 Hotter, dryer areas are much more likely to endure 
heavy water stress, bringing in the issue of how to 
distribute water from areas of high concentration to 
where the need is presented. Not only is water 
distribution difficult and expensive, but it requires large 
amounts of energy

Sources: OECD, World Resources Institute, United Nations World Water Development Report, UNESCO, Water Distribution Efficiency

Country Total Renewable Water (10m / person / year)

Brazil 8,233

Russia 4,508

United States 3,069

Canada 2,902

China 2,840

Colombia 2,132

Indonesia 2,109

Peru 1,913

India 1,911

Democratic Republic of the Congo 1,283

Global Predicted Temperature Changes

Global Water Demand 2020-2050
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 Water scarcity, changing demographics, and 
operational efficiency are the top issues facing the 
global water sector

 Current leakage, due to aging infrastructure, and non-
revenue water costs utilities upward of $20 billion 
annually in lost revenue

 If every U.S. household installed water-saving features it 
is estimated that 5 billion gallons could be saved daily, 
an annual savings of $4 billion

There is room for improved efficiency, as gravity and 
flow / furrow irrigation currently accounts for 91% of 
irrigation globally

Agriculture represents the single biggest use of global 
freshwater use at 70%

Up to 60% of this water is wasted, the “more crop per 
drop” theme will grow as extreme weather and water 
shortages increase in the future
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WATER EFFICIENCY
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WATER TREATMENT

 Wastewater is a combination of one or more of; domestic effluent 
consisting of blackwater (excreta, urine, and fecal matter) and 
greywater (used water from washing); water from commercial 
establishments; industrial effluent and urban runoff; and agricultural, 
horticultural runoff

 Globally, 80% of wastewater flows back into the ecosystem without 
being treated or reused, contributing to a situation where around 1.8 
billion people use a source of drinking water contaminated with feces, 
putting them at risk of contracting cholera, dysentery, typhoid and 
polio

Sources: Water Reuse: Transforming Our Water, Sustaining Our Future, WateReuse, Occupation Employment Statistics, US Bureau of Labor Statistics, United Nations
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Oil & Gas
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EXECUTIVE SUMMARY

OIL AND GAS REMAINS A LARGE PROVIDER OF POWER AND ENERGY 
DESPITE CONTROVERSIAL REPUTATION

 The Oil and Gas sector is a part of a mature industry 
that has effectively rebounded from past economic 
downturns. Large players in the space have built 
expertise and resistance to external factors allowing 
them to be reliable sources of energy

 Gas demand particularly is expected to continue to 
increase in the next 5 years with an estimated 5% 
overall increase by 2050

 Pressure in the industry stemming from shifts in 
societal attitudes and availability of substitutes has 
pushed companies in the space to adopt more 
efficient technological processes and methods to 
set themselves apart from competitors

Sources: Global Energy Perspective 2021, McKinsey & Company 66
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DRILLING EFFICIENCY AND TECHNOLOGY

The huge drop in oil production has hit the oil and gas industry  as a whole. 
They are trying to remedy some of their long-term negative outlooks and live 
with the uncertainty of its market

With the falling prices, ongoing trade tensions, and the lockdowns associated 
with the pandemic, oil demand is at a low point, falling to about 90,000 
barrels a day globally

Although the number of rig counts continues to decline in several of the key 
US regions, production per rig is increasing greatly, allowing a smaller fleet of 
wells to keep up with the global energy demand

New drilling processes such as, fracturing, horizontal drilling, and completion 
technology advancements have driven drilling efficiency forward to a level 
unseen since the early 1970’s while limiting negative environmental 
consequences

Global 2022 Oil Forecast predicts 3.4 million barrels per day

Oil Production per rig has improved by finding spots with increased 
production potential, labeled tier 1 zones, and through the understanding of 
the geology of the region

-100

100

300

500

700

900

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Barrels per day
Total U.S. Oil Production

Bakkan Permian
Eagle Ford Anadarko
Niobara

25

27.4

29.3
29.729.8529.629.75

30.1 29.9
29.4

28.7 28.9 29 28.7

27.5

26.5

24.9

24

26

28

30

Quads

Oil Production per Rig

Crude Oil Production

Sources: Oil Market Report October 2020, IEA, The Eagle Ford Basin Playbook, Deloitte, Annual Energy Outlook 2020, EIA



68

 Macro events such as tensions from the 
trade war with China have caused the 
costs of shipping oil globally to rise 
higher than it has been in 11 years

 Even still, the U.S. remains the main 
exporter for the global market, 
supplying 18.6 billion barrels per day or 
20% of the total oil exports worldwide in 
2020, and net imports were the lowest 
they have been since 1954

 Following a large decline in global 
demand for oil due to the Coronavirus 
pandemic and subsequent lockdowns, 
companies have been trying to keep 
operating costs low to help staunch 
their narrowing margins, causing 
distribution investment and M&A to be 
the most attractive sector for oil

Fragmentation Diversification

Standards & Safety Economies of Scale

Highly fragmented sector 
provides fertile grounds for 

inorganic growth

Companies seeking to expand 
product lines, brand offerings 

and/or enter new markets

Keeping up with increasing regulation 
and strict supplier standards requires 

significant capital investment

Greater scale allows companies to 
realize efficiencies across their 

supply chain

Sources: Oil Imports and Exports, EIA, Oil Shipping Costs Soar to Highest Level in 11 Years, Wall Street Journal, Global Oil Demand By Scenario, IEA
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RESERVOIR MANAGEMENT

If oil and gas minimize their waste and leakage, carbon emissions and spills, their global outlook will improve greatly and will remain very 
profitable for the near decades
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The Sentiment Shift Towards Environmentalism

Recent surge of renewable energy 
alternatives and sentiment shift towards 
cleaner energy sources, has forced the oil 
and gas industry to pivot towards more 
environmentally friendly solutions

With global demand dropping so 
rapidly, and company margins with it, 
companies have turned towards 
injection technologies to keep costs 
and leaks low, increasing efficiencies

New procedures such as brine 
production and CO2 injections 
help to lower the pressure and 
limit the pressure plume, leading 
to less leaks and less damage to 
the environment
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Agriculture Technology
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EXECUTIVE SUMMARY

AGRICULTURE ROUNTINELY INCORPORATES SOPHISTICATED 
TECHNOLOGIES INTO EVERYDAY PRACTICES

 Modern farms and agricultural 
operations have been positively 
impacted by advancements in 
technology. Sensors, devices, and 
equipment have allowed 
businesses to be more productive, 
safe, and environmentally friendly

 Cascadia sees great potential in 
areas of crop management, 
smart irrigation, and sustainable 
farming. Robotic technologies in 
these sectors that offer monitoring 
and management of resources 
are disrupting the space but 
further investment into 
infrastructure and education of 
farmers is needed to capture 
growth

Sources: Agriculture Technology, USDA
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CROP YIELD MANAGEMENT

 Worldwide crop yield is essential in tackling food security 
challenges and minimizing the impacts of climate 
change. It can guide the pathway to achieving zero 
hunger, a top sustainable development goal of the 
United Nations

 Implementing connectivity successfully in agriculture, 
could add $500 billion in value to the global GDP by 
2030. This would amount to a 7-9% improvement from its 
expected total and would lessen much of the present 
pressure on farmers

 Precision farming combines remote sensing, IoT devices, 
robotics, big data analytics, artificial intelligence, and 
other emerging technologies into an integrated high-
resolution crop production system

Precision Farming Addressable Market

U.S. Net Farm Incomes

$ in Billions

Sources: Crop Progress and Conditions, USDA, Yield Gap Analysis of Field Crops, FAO, 2020 Farm Sector Income Forecast, USDA, Goldman Sachs Research

$ in Billions
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SMART IRRIGATION

 Roughly one-third of the global population suffers from water scarcity. 
Estimates expect this figure to rise to almost 50% by 2030. Given 
agriculture uses extensive amounts of water to cultivate crops the need 
for smart irrigation to maximize available water sources is crucial

 Approximately 70% of the total volume of water withdrawals in the 
world are used for irrigation

 Almost 60% of the water intended for irrigation is lost due to 
evapotranspiration, land runoff, or inefficient usage methods

 The integration of IoT into irrigation systems has allowed for dramatic 
efficiency improvements

 Smart irrigation systems can save up to 45% of water used during the dry 
season, and around 80% of water in the rainy season when compared 
to manually operated watering systems

$ in Billions
Forecasted Global Smart Irrigation
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SUSTAINABLE FARMING AND FORESTRY

 More than one-fifth of the world’s greenhouse-gas (GHG) 
emissions stem from agriculture—over half from animal farming

 The forests cover 31% of the earth helping slow the issue of 
climate change by absorbing the carbon dioxide emissions from 
the air in exchange for fresh oxygen

 Deforestation, not only corresponds with an increase in carbon 
dioxide, but it leads to much more substantial issues like 
increasing temperatures and a loss of precipitation and fresh 
water

 From 2001 to 2020 the earth lost roughly411 million hectares of  
forest equal to roughly 10% of its tree cover, leading to a 105 Gt 
increase in carbon emissions

Sources: Global Forest Watch, Wildfires, Insurance Information Institute, Wildfire Statistics, Congressional Research Service Global Tree Cover Loss Data, World Resources Institute, McKinsey, Washington Post

Forest Loss Due to Deforestation in 2020
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