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Hello and thank you for joining us today!  We have a great line up of expert speakers, so I am going to move fast to get to our first one. 

We’ll start with an overview of what we are talking about when we use the term Sustainable technology, then how it is applied in our industry and how it can make our operation more sustainable AND more efficient.  

We’ll dig deeper into the world of  Artificial Intelligence, or AI, with Google  and will wrap up with a short discussion of how to incorporate technology into data management. 



SUSTAINABILITY & TECHNOLOGY

Introduction

What is Sustainable Technology?

Sustainable technology is an umbrella term describing
innovation that considers natural resources and fosters
economic and social development.

Sustainable technology aims to aid in improving the
environmental impact of societies, companies and
households.

For companies willing to think broadly about how to advance
their sustainability initiatives, technology can act as a major
accelerant. Using advanced technologies and ways of
working to enable profitable solutions can have a positive
impact on net zero and other environmental, social, and

governance goals. Sustainable Technology uses technology
to reduce emissions. It is also technology

that helps companies achieve their
sustainability goals more efficiently.

How Technology Helps Sustainability Initiatives Thrive | BCG
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What is “Sustainable technology”?  
I think of it as umbrella term describing technology  innovation that  reduce remissions. 
And it is also about technology that can makes companies more efficient. 
Technology can accelerate a company’s sustainability efforts, helping enable positive solutions that can positively support sustainability goals.  
The idea is to embrace innovations to stay competitive while also helping the environment. 




_______________________________
1. Reduce Risk and Improve Project Outcomes.   One advantage of sustainable technology is that it helps your business reduce risk. When you utilize renewable and biodegradable materials, you’re indirectly protecting the ecosystem—and your business—from the negative effects of climate change.  Forty-eight percent of businesses today make use of sustainability to improve production and innovation. Plus, long-term investors are likely to work with businesses with great ESG scores. With sustainable tech at your disposal, your business will become desirable for investment.
2. Improve Your Bottom Line.  With sustainable technology in your business, you can make use of resources effectively. This goes a long way in boosting your bottom line. Spending less and gaining more is a profit booster and helps your business to remain competitive. 
3. Attract and Retain Top Talent.  The silent battle of attracting and retaining top candidates rages on in the business world. The key to acquiring the best talent is to implement sustainable technology for your business.  Three out of every four millennials want to work for businesses with environmental and social standards. Employee loyalty is also more likely when your business is committed to sustainability.
Sustainability in technology shouldn’t be a luxury. It’s a necessity.


https://www.bcg.com/about/net-zero
https://www.bcg.com/capabilities/climate-change-sustainability/sustainable-finance-and-investing
https://www.bcg.com/capabilities/climate-change-sustainability/sustainable-finance-and-investing
https://www.bcg.com/publications/2021/how-technology-helps-sustainability-initiatives

OPERATIONS
TECHNOLOGIES

1. Fleet, fuel & equipment
2. Artificial Intelligence (Al)
3. Recycling technologies
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We are going to focus today primarily on technologies supporting your operations.

We’ll start with fleet and fuel, then move to Artificial Intelligence.

We will wrap up this section with some examples of technology in our recycling operations. 


Fleet, Fuel & Equipment

Energy is at the core of sustainability, and renewable
fuelis one solution to reduce GHG emissions.

* Astechnology evolves, renewable energy
technologies and use are growing.

* This includes fleet and fuel technology, which
we will focus on today. Investment,
competitiveness, and demand are propelling
growth in this industry.

Technology advancements in alternative
Fleet/Equipment fuels used in on-road and off-road, and
Natural gas and electric vehicles require a transition | stationary equipment (electricity, CNG/RNG
away from internal combustion engines to new & hydrogen) are making significant inroads in
engines designed for their respective fuels. reducing fleet and equipment emissionsin
the recycling industry

Nate Springer, Vice President, Market Development of TRC will share his expertise on

the most recent trends in sustainable fleet and fuel advances.
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Fleet, fuel and equipment are the foundation of the recycling industry’s physical operations.  

Energy is at the core here, with renewable fuel and the associated equipment taking center stage.

Over the years, there has been a lot of fleet and fuel innovation. Natural gas and electric vehicles and equipment are evolving so fast, sometimes it’s hard to keep track of what is real.  

To help us stay grounded in the most up-to-date information on equipment and fuel, we have two experts who will cover both on road and offroad equipment.  

We’ll start first with Nate Springer, who is Vice President of Market Development of TRC.  I’ve worked with Nate’s team for over a decade, counting on them for no-nonsense factual information on fleet and fuel.  

I’ll turn it over to Nate to share his expertise on the current state of sustainable fleet and fuel for our industry. 
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Driving a More Sustainable Future

Megatrends spark a decades-long energy transition

SCIENCE
BASED
TARGETS
DRIVING AMBITIOUS CORPORATE CLIMATE ACTION
A draft SEC rule would require public companies to S&P companies setting science-based targets —
manage and disclose climate risk, including aligned with global climate goals - rose from 1% in
greenhouse gas (GHG) emissions. 2016 to 42% in 2022. 98% of S&P 500 companies

publish annual sustainability reports.

ﬁﬂﬁgﬁ»‘f! Walmart > - dmMaZon

O
= o
Thirteen (13) states have adopted rules that require Large brands like Walmart and Amazon are setting
vehicles sales to transition to 100% zero-emission goals to transition to zero-emission across their
(electric or hydrogen). California requires many fleet entire operations and supply chain, many by 2040.

owners to purchase them.
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Sources:
https://sciencebasedtargets.org/news/corporate-climate-action-accelerated-in-2022-with-an-87-increase-in-companies-setting-science-based-targets

2. https://www.ga-institute.com/nc/storage/press-releases/article/ga-institutes-new-research-shows-big-jump-in-sustainability-reporting-by-mid-cap-us-public-compa.html

3. https://assets.bbhub.io/company/sites/60/2023/09/2023-Status-Report.pdf
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————— Driving a More Sustainable Future

WHO IS ADOPTING NATURAL GAS VEHICLES
AND WHY STATE OF PLAY

Fleets with long asset lives, scheduled routes, and high energy demands drive adoption

and continued growth of this leading clean vehicle technology for fleets. CNG averaged §:

diesel-gallon equivalent in

FLEET TYPES LEADING CNG VEHICLE ADOPTION: 2023, RNG supplies grew, and
a 15-liter engine enters the

arket this year.
REFUSE PUBLIC UTILITY REGIONAL LONG HALL TRANSIT CARGO MUNICIPAL

Estimated Medium- and Heavy-Duty in Operation
THOUSANDS

WHAT FLEETS ARE SAYING: “We are very happy with CNG.

CNG vehicles are both mature and near-zero emissions. Leading adopters see consistent and significantly reduced fuel costs Th : dblock at first
and lower total cost of ownership. NGV cost remains the top challenge reported by more than two-thirds of fleets surveyed. & main roa ocka was
the lack of infrastructure across

Equal or Better Pefformance Adoption Challenges our bnger runs. Many more
stations are available today,
Lt and we also purchased larger

capacity fuel tanks fo get us

46% 44% down the road farther between

A C)

fueling.”
— Daniel Shandy, Director Equipment
TCO Fuel Supply . D;wer Moise Fuel Cost Reduced Vehicle Cost Range ] Yehicle & Mainfenance. Matheson Trucklng
atisfaction Emnissions Availability
- MHathesor

Source: Percent of surveyed early odopter fisets that have either ploted or purchasad MD or HD CHG vehiclas who cite a criferia os sither equal/better or a chabange from the State of Sustainable
Reets 2002 survey.

§ sisianmse | FLEET MINIGUIDE: NATURAL GAS VEHICLES 1
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Sources:
https://sciencebasedtargets.org/news/corporate-climate-action-accelerated-in-2022-with-an-87-increase-in-companies-setting-science-based-targets

2. https://www.ga-institute.com/nc/storage/press-releases/article/ga-institutes-new-research-shows-big-jump-in-sustainability-reporting-by-mid-cap-us-public-compa.html

3.https://assets.bbhub.io/company/sites/60/2023/09/2023-Status-Report.pdf
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———— Driving a More Sustainable Future ——

WHO IS ADOPTING BATTERY-ELECTRIC VEHICLES
AND WHY

Fleets with daily return-fo-base routes under 200 miles provide predictable access to charging
and dominate early BEV adoptions.

FLEET TYPES LEADING BEV ADOPTION:

MUNICIPAL  SHUTTLE CARGO TRANSIT UTILITY DELIVERY SCHOOL DRAYAGE REGIONAL

Estimated Medium- and Heavy-Duty Vehiles in Operation
HUNDREDS

WHAT FLEETS ARE SAYING:

Despite its early stage of commercial development, surveyed early BEV users report high safisfaction on many critical operational
metrics compared to gasoline and diesel. Vehicle cost is the top challenge reported by more than three quarters of BEV users.

Equal or Better Performance Adoption Challenges

96% 97% 97%
93%
78% 78% 76%
64%
« B2
=)
Maintenance Fuel Cost Torque Odor Noise Reduced Vehicle Cost Range Vehicle
Cost Emissions Availability
Source: Percent of surveyed early adopter fleats that have eifher ploted or purchased MD or HD BEVs who cite a criterio as either egualfbetier or a chale nge from the State of Sustainable

Fleats 2022 sursey.

[ i | FLEET MINIGUIDE: BATTERY-ELECTRIC VEHICLES

www.gladstein.org

STATE OF PLAY

Intferest and demand is high
and broad, though
infrastructure, supply, and
cost challenges remain for

this early commercial
technology for fleets.

State of Sustainable Fle

“To rapidly scale Class 8 BEV
deployment, it's crucial to
work with external partners &
be flexible with your timeline.
Understand that you may not
get it 100% right for the first
deployment, but you will take
the lessons learned along as
you scale this technology.”
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1. https://sciencebasedtargets.org/news/corporate-climate-action-accelerated-in-2022-with-an-87-increase-in-companies-setting-science-based-targets
2. https://www.ga-institute.com/nc/storage/press-releases/article/ga-institutes-new-research-shows-big-jump-in-sustainability-reporting-by-mid-cap-us-public-compa.html
3. https://assets.bbhub.io/company/sites/60/2023/09/2023-Status-Report.pdf
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Driving a More Sustainable Future

B Advanced Clean Transportation Expo
& m m May 20 to 23, 2024 | Las Vegas Convention Center

GNA produces North America’s largest advanced
transportation and clean fleet event. www.actexpo.com 12;000"' 21700"' 275+

Registered Attendees Fleet Operators Sponsors & Exhibitors



http://www.actexpo.com/

Electric Off-Road Vehicles & Equipment

Off-road Electric Vehicles in North America (2024)

* Heavier-duty off-road electric vehicles have been
slower to develop in the U.S., with some of the same
power and reliability challenges that on-road
vehicles experience.

* Electric motors are less complicated than
combustion engines. They are quieter, require less
maintenance and can provide sufficient power for
some applications. Examples of equipment that
moved more quickly to electric power includes all-
electric skid loaders and wheel loaders.

Constantino Lannes, CEO of Sennebogen LLC, a
manufacturer of off-road vehicles, will provide a deeper into
the status of this category of electric vehicles.

12
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Leveraging Technology for Sustainability Voice of the Recycling Industry®
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Goals for Today:

What new technologies are available industry-wide for on-site recycling equipment to help an
operation reduce greenhouse gas emissions?

How different technologies compare to traditional equipment in terms of cost, impact and
sustainability?

The factors that are driving decision making on new technology adoption—where and when are these
technologies being used?

Who will pay for this new technology?

SEINJEBOGEN.




S s 800

As most of the greenhouse gas emissions in the recycling industry are generated by Diesel engines,
the obvious way to reduce the emissions is to eliminate the diesel engine

Alternative - Electric Drive

”'
L]

“l cannot have a fixed pedestal unit

SEINJEBOGEN.




Small material Medium material Large material
handlers handlers handlers

Electric motor power up to 110 kW up to 250 kW up to 500 kW

Battery 0
Cable-fed o o o
Powerpack 0 0 0

SEINJEBOGEN
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How different technologies compare to traditional equipment in terms of cost, impact and
sustainability?

Acquisition cost:

Cable-fed machines: 15 to 25% above Diesel machines
Battery: 2 to 2.5 times Diesel machines

Maintenance cost:

Cable-fed machines: 50 to 70% below Diesel machines

Battery: 40 to 60% below Diesel machines — battery life?

SEINJEBOGEN.




Thinking Beyond the Machine f} O U

Cost comparison between electric motor and Diesel engine

Operating data:

Working hours 4000
Consumables Cost:
Gear box oil
Engine oil [US$/gal] 16.20  Hydraulic oil [US$/gal] 16.25 [US$/gal]
Service cost: Energy cost:
Electricity
Travel [US$/trip] 225.00 Labour costs [US$/hr] 150.00 [US$/kWh]
Model: Engine power Energy consumption Energy cost per working hour
840E-Diesel 317HP 5.00 GPH $23.75
840E-Electric 225 KW 117.0 KWh $5.27
Service cost @ hours: 250 500 1,000 2,000 4,000
840E-Diesel $3,107.87 $1,566.92  $3,085.50 $5,368.36 $12,939.05
840E-Electric $3,107.87 $0.00 $1,259.97 $3,542.84 $10,700.62

Energy and service cost per 4,000.00 hr

$128,853.94
$40,931.26

840E-Diesel
840E-Electric

15.00

0.05

Difference Energy & service cost per

4,000.00 hr

$87,922.68

The calculation is a guideline only

Fuel [US$/gal] 4.75

Energy cost per 4,000
$95,000.00
$21,060.00

Service cost per 4,000
$33,853.94
$19,871.26

working hours

working hours

SE| BaE “



Where and when are these technologies being used?

SEINJEBOGEN




Sennebogen 821 Electric with Pony Motor

On-board Powerpack: just unplug and go:

“The advantages of electric drive are
widely known, but the next notable
feature of this unit is more of a surprise.
We require the machine to be driven
quickly out of the recycling bay and
relocated for other duties. When it’s time
to move, the operator simply removes the
large plug, rolls the power cable up on the
drum and starts the diesel powerpack
that’s built into the 821’s counterweight.
Then he just switches the motor to diesel
mode and the waste handler is ready to
roll.”

SEINJEBOGEN.
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What could your business look like?

Electric Sennebogen 840 .
Crawler Gantry unloads rail "
cars under the gantry or takes
the material from the ground
dumped from trucks and in
both cases piles material high
to feed steel mill.

Customer has also managed
to increase capacity and
improve traffic flow to
minimize wait times.




Sennebogen 825 Battery Driven _

_— -—

i

CRONIMET currently uses the machine for feeding its
scrap press, preparing material for the press and for
sorting incoming goods. The battery-powered material
handler runs on 100 percent certified green electricity
and saves up to 125 tons of CO2 emissions per year in
two-shift operation compared with the previous
solution - and with the same freedom of movement.

“With this innovation project, we are taking a decisive
step towards climate neutrality,”

Managing Director of CRONIMET

*A great highlight is that when charging, excess
power being fed in simultaneously recharges the
batteries. *

SEINJEBOGEN.




CIMCO - 870 Crawler w/ Pylon

"They've been feeding the
shredder with an 835 for 15 years;
they know the cycle times. We
were all impressed with how fast
it is for a big machine, with so
much stick out there. They got up
in there and were amazed how
fast it goes. It's been in operation
since July (2022) and they're still
ecstatic with it.”

SEINJEBOGEN
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What could your business look like?

“The Sennebogen 895 has revolutionized
the way we, and subsequently the entire
industry, have and will load scrap into
vessels. We're loading vessels in less than
half the time we were with our cranes. In
addition, we’ve drastically reduced our
operating costs. We no longer need

“spotters” on the ground to guide skip S i §
pan, crane certified operators, crane 5:3_ - ekl
OSHA inspections, cable/pulley/shives ol
maintenance etc. Most importantly this
is @ much safer operation. We have full
control of the load, can see clearly into
the vessel, and can operate independent
of wind. This will be a game changer for
the entire industry, but we’re proud to be
the first and will take the head start on all
our competitors.”

James Dillman — Gateway Terminals




®
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Artificial Intelligence- Al

Artificial Intelligence (Al)*

What is Al? Artificial Intelligence is the simulation of human intelligence process by machines,

such as computers. Itis the development of computer systems capable of performing tasks that
historically required human intelligence

How can it be used to help our industry?

Al tools are emerging as enablers of sustainability, improving resource management,

production and consumption. Technology used in recycling equipment is an example of how our
industry is currently using Al.

And there is so much more!
Introducing Google: Al at the forefront

* Renewable Energy Industry Outlook for 2024 — Industry Connect | McKelvey School of
Engineering at Washington University in St. Louis (wustl.edu) 26
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Thank you so much  Constantino.   I believe that you will be staying on the call to answer questions at the end?  
Next – let’s shift to talk about Artificial Intelligence, or AI…. A topic that is never talked about in the media, right?   
We are thrilled to have a team from Google here today to help us really understand what AI is, how Google is thinking about it, and how it is and can be applied to our recycling operations.  
I’d like to turn it over to the Google Team.  

AI is the theory and development of computer systems capable of performing tasks that historically required human intelligence, such as recognizing speech, making decisions, and identifying patterns. AI is an umbrella term that encompasses a wide variety of technologies, including machine learning, deep learning, and natural language processing (NLP). 
 Although the term is commonly used to describe a range of different technologies in use today, many disagree on whether these actually constitute artificial intelligence. Instead, some argue that much of the technology used in the real world today actually constitutes highly advanced machine learning that is simply a first step towards true artificial intelligence, or “general artificial intelligence” (GAI).
Yet, despite the many philosophical disagreements over whether “true” intelligent machines actually exist, when most people use the term AI today, they’re referring to a suite of machine learning-powered technologies, such as Chat GPT or computer vision, that enable machines to perform tasks that previously only humans can do like generating written content, steering a car, or analyzing data


https://mckelveyconnect.wustl.edu/blog/2024/01/30/2024-renewable-energy-industry-outlook/
https://mckelveyconnect.wustl.edu/blog/2024/01/30/2024-renewable-energy-industry-outlook/

Recycling Technologies

Materials Processing/ Facility Management: Artificial Intelligence enhances material processing. Using
automation and Al technology, recycling facility equipment is can be operated via connected electronics that
identify real-time operations, maintenance, performance activity at facilities.

* Optical Sorters Thermal Imaging for Fire detection
 Latestinclude machine learning and Al N -y
* Linking NIR, camera, XRF and multi-sensor systems
. Internal Causes: ‘
* Robotics e R :
. . . . . \\"7 Temperature
* Currently applied primarily at MRFs in quality control
* Combine Internet of Things, robotics and Al
* Canincrease visibility into material flows > w: (e :@ 3 :
 Thermal Imaging > 2 : /&
Z :
* Early detection of thermal runaway from batteries or § /
other thermal events = » ’.
a y
 Caninclude automated activation of fire e e R

extinguishing systems RIS TERPaREman <7
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Thank you Rey, Ethan and Sujit.  
Now you’ve heard from our experts on fleet, equipment and AI.   Before jumping into the Q&A, we wanted to also provide a quick overview of how technology is used specifically at recycling facilities.  
AI is already incorporated into equipment to enhance recycling processing and automation.  And connected electronics identify real-time operations, maintenance and performance activities at recycling facilities:
Examples include machine learning and AI used in Near Infrared Optical Sorters and Robotics as well as the use of technology in the fire detection thermal imaging equipment.   
These advances translate into reduced labor, less down-time, better quality control and safeguards against devastating fires at our facilities. 
And – technology is improving all the time, creating benefits for	 our industry. 










_____________________________________________________
Specifics
Optical sorting is a proven, efficient, and environmentally friendly technology that utilizes advanced camera systems, sensors, and machine learning algorithms to swiftly and accurately identify and sort various types of waste materials for efficient recycling.   The latest in optical sorting includes machine learning and artificial intelligence. Different types of sensors, including NIR, camera, XRF and multi-sensor systems, are linked together for high-level material and color recognition.  
Technological advances are moving robotics forward quickly.  Robotics automate and augment sorting lines with AI-powered classification and sorting systems.  Robotics combine the IoT, robotics, and AI to identify co-mingled waste materials and assess their recycling potential. Using machine learning, they handle more material and remember specific shapes for sorting.  They can increase the picking speed, minimize errors, and improve picking efficiency.  This helps MRFs reduce their operational expenses, optimize waste stream quality control, and increase visibility into waste flows.

Detecting fires from lithium batteries .  In  recent years, battery storage, charging, and recycling centers have experienced increased fire activity caused by Lithium-ion batteries.  
Lithium-ion batteries can experience “thermal runaway” and catch fire from manufacturing defects or external misuse like overcharging, overheating, puncturing, or being crushed.
Thermal cameras “see” the formation of battery hotspots providing the earliest warning of a possible runaway condition. 
Connecting cameras via the Internet of Things (IoT) with cloud-based monitoring and notification software creates an early warning notification system, keeping the Li-ion battery stream running safely.





Data Management
Technologies

28

DATA MANAGEMENT TECHNOLOGIES
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Finally, let’s shift gears away from operations,  for a short dive in to the world of technology and data management.  


IT Technology: Data Management

Use of Technology to facilitate Sustainability Reporting Watershed Technology
recently raised $100 million in

funding, valuing the software

Fighting fire-with-fire. As investors and reviewers are using increasingly

sophisticated technology tools to evaluate companies’ sustainability reports company at $1.8 billion.
and other sustainability data, it is becoming more important to use and Watershed helps businesses
understand technology to ensure that your sustainability reporting is evaluated track their greenhouse gas
accurately by Al-powered tools. emissions and other

environmental impacts via

There are many companies poised to help with this effort —whether it is helping specific software

to set up the data platforms, or to prepare your report: o
Once emission hotspots are

* Consulting Companies. identified, Watershed works

* Accounting Firms. with clients to mitigate

 Service Providers (e.g. Schneider Electric). Impact.

Current customers

Before enlisting outside support for data management, take time to evaluate include Walmart, BlackRock,
your needs so that you don’t under, or over-spend on a new platform or General Mills, Stripe and Bain
consultant. Capital.

29
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Using technology to facilitate sustainability reporting.  
Over the past several years, many publicly owned companies have learned that investors and sustainability raters use AI-powered tools to evaluate their company’s sustainability report, data and progress to achieving their sustainability goals.
Fortunately, there  are companies poised to help with data gathering and reporting – whether it is helping to set up the data platforms, or to prepare your report.  If your company decides that it needs support in crafting a sustainability report, or reporting data, you might want to first take time to evaluate your needs so that you don’t under, or over-spend on a new platform or consultant. 
As far as data reporting technology, this may include software platforms, cloud-based analytics, plug-ins or add-ons to existing enterprise resource planning tools, and data.   
To close this section, you’ll see that we included an example of a technology company that helps track GHG emissions via specific software.  Its success may be  indicative of the interest in the technology.
____________________________________________________
Other backround information
Climate and AI
It’s already possible to use a generative AI tool like ChatGPT to ask questions about a company’s disclosure, but the results are unreliable and may include invented information, referred to as ‘hallucinations’.
While built using ChatGPT, ChatReport is designed to stay grounded and use only information it has retrieved from the report in question.
Once registered and logged in, users can upload any sustainability report. After a few minutes, the platform provides a headline ‘conformity score’ out of 100, along with additional marks and text commentary against the TCFD recommendations.
‘Overall, the disclosure provides some insight into the board’s oversight, but lacks specific details,’ says ChatReport about one report inputted by IR Magazine. There is also a ‘ClimateQ&A’ box where you can ask your own questions about the report’s contents.
Transparency matters
ChatReport is the latest in a series of initiatives from the same team focused on sustainability information. Two years ago, it published a paper about a language model called ClimateBert that could analyze TCFD disclosures, although it wasn’t released as an online tool.
Next came an AI model trained on the reports produced by the Intergovernmental Panel on Climate Change (IPCC), allowing users to ask questions about the latest trends in global warming.
IPCC reports are ‘basically the most authoritative sources of climate science,’ says Leippold.  ‘But people do not read IPCC reports – so why not give them the kind of tool where they can ask any questions they have?’
The idea for ChatReport, meanwhile, came from a long-standing interest in the ESG ratings industry.
‘I always thought that what rating agencies do is so non-transparent and they disagree on the ratings,’ says Leippold. ‘Why not provide a tool so that everybody… can assess the quality of information companies are providing?’
Feedback call
For their part, IR teams may find such tools useful to review their disclosure against TCFD guidelines, as well as check whether AI models can correctly pick up information in their reports.
Leippold says he welcomes any feedback on the project. ‘The good thing is we are academics, so we don’t have a business model behind it,’ he says. ‘We can make errors, right? We just throw out something, ask for feedback and hope to improve it, but don’t claim it is the ultimate truth.’
Looking to the future, Leippold says it would be interesting to expand the scope of the analysis beyond the TCFD recommendations.
‘These kind of things can be easily automated,’ he says. ‘If we had more resources available, I would tell one of my research assistants to encode… the GRI guidelines or some other reporting guidelines.’
But these are all ‘little pieces’ of the bigger project, he adds, which is to put everything together and create a system for AI-based greenwashing detection: ‘In the next four years, that is what we are looking for.’

Which technology should you use for ESG reporting? | GreenBiz
Selecting the right technology should be top of mind for companies developing an ESG reporting strategy. This includes software platforms, cloud-based analytics, plug-ins or add-ons to existing enterprise resource planning tools, and data lakes. In making this decision, companies have a strategic opportunity to transform their ESG decision-making process by grounding it in data that can be analyzed throughout the year.
The implications of this decision extend well beyond publishing an annual report or complying with mandatory regulatory requirements, such as the SEC’s forthcoming climate disclosure rule or the European Union’s Corporate Sustainability Reporting Directive (CSRD). Companies can use this technology to gain insights into their supply chains, to spot methods for reducing a product’s carbon footprint or to track progress on net zero targets. Over time, these efforts can potentially have a positive impact on financial performance.
We know that ESG data management and reporting is metrics-intensive, and thereby data-intensive. Data accuracy and reliability requires defined processes, procedures and controls. Adding to the complexity of ESG reporting is the fact that stakeholders across your value chain require metrics and data. (In a previous report, we outlined how companies can overcome these issues.)
But we realize that making the right investment can still feel daunting. Below, we have boiled the decision down to several considerations to contemplate as your company looks to digitally enable its ESG reporting strategy.
Determine the data needs of your company’s long-term ESG reporting strategy
As your company develops an ESG data reporting strategy, it will first need to assess its current reporting capabilities and then agree on a vision for where it would like to be in five, 10 or 15 years. The technology solution you chose should support both your short- and long-term plans.
As part of that assessment, your company needs to ask itself important questions, such as:
Beyond complying with global regulations, what are your company’s aspirations for its long-term ESG data management strategy?
Have you reported ESG data in the past? To whom?
Do you have confidence in your data — that it is accurate and complete — and in your ability to report when needed?
Do you have the proper procedures, controls and ESG tools in place for collecting, measuring and managing greenhouse gas (GHG) emissions data?
Are there gaps in your reporting that require additional investments and resources?
Do you need analytics for scenario planning or to drive decision-making on decarbonization?
How you answer these questions will help point your company toward a path it can take to leverage technology as part of its long-term ESG transformation.
It’s critical your company develops this long-term perspective. While many global regulations focus on GHG emissions, they are subject to change as market expectations evolve. Over time, your company may need to disclose information on human capital management, cyber risk or biodiversity issues. As regulations change so, too, will your ESG reporting strategy.
Assess whether you can leverage your existing strategic technology landscape for ESG reporting
Every initiative that involves technology, whether it’s focused on sustainability reporting or some other function, should be a collaborative effort from the start. Your company’s IT organization will play an integral role in picking a technology solution. An important first step in considering technology as part of your ESG strategy is to work with that team to understand what platforms and products your company has already invested in and those that it may be retiring, replacing or upgrading.
Understanding the technology vendors you use today could inform what you may invest in tomorrow. For example, your company may have already devoted resources to cloud computing or enterprise resource planning tools that can be leveraged in ESG reporting. Existing relationships aren’t the only consideration, but this could help you reduce costs, improve the timeliness of reporting and alleviate compatibility issues.
Companies should also consider phasing in technology over time. Those in the process of initiating ESG reporting may focus on just a few key metrics at the outset while thinking through a more thorough approach. Technology can also be phased in over time as your strategy evolves. By developing a roadmap, your company can prioritize initiatives and align the investments needed to successfully execute on the milestones of its long-term reporting strategy. (Organizations should also look at "low-code" options that allow for faster, cost-effective implementation.)
It’s important to realize that no single software solution will solve the intricacies of ESG reporting. The solution you pick will likely be an integration of several technology platforms. To fulfill the need to gather data and report on metrics from across the organization, at a minimum, your company will likely need:
Transactional systems (for example, a carbon calculator or a human capital management solution)
A data lake for consolidating and harmonizing the data
Last mile reporting solution to generate the ESG report or regulatory submission
Over time, though, your company will likely want to build out a more sophisticated ESG data management and reporting strategy that has "high maturity" — meaning it has broad functionality, adheres to industry leading practices and can adapt to changes in your strategy. Such technology has the following features:
Strategic: Aligns with your company’s broader IT strategic vision and technology decisions. Even the leading technology won’t be compatible with every system across your enterprise. With the right support and the right technology, digital connectors can be easily built to help your systems talk to each other.
Functionality: Facilitates the data collection and calculations for direct and indirect greenhouse gas (GHG) emissions. Companies with significant Scope 3 emissions should pay special attention to this consideration because some technologies don’t account for all types of these emissions. Also, companies should assess whether the solution they are considering has the capacity to report on more than just climate-related data (including cyber and human capital data).
Data management and validation: Supports efficient and secure collection, storage and maintenance of data — potentially from many sources — and includes rules for validating the information entered into the system. The solution should also provide tools to generate the final reports and to facilitate quality assurance and quality control of the data, including automated checks.
Configurability: Provides users with the ability to tailor the solution to meet their company’s culture and nuances, including the ability to manage their own calculations and factors.
Integration and automation: Allows for importing bulk data from real-time continuous data feeds via an API from approved external sources.
Reporting and dashboards: Accommodates multiple disclosure frameworks and provides customizable reporting features with connections to data visualization tools.  Should also consider the ability for the solution to have self-service analytics.
User experience: Has an intuitive, well-designed platform that’s easy for users to navigate via the web or a range of devices.
Auditability: The technology should have the right controls and processes to confirm that information can be retained and managed and eventually help generate robust, auditable ESG data.
Consider the benefits of ESG technology and digital solutions
Companies can no longer view ESG reporting as optional. The evolving regulatory landscape is making disclosing this information a prerequisite for doing business in a low-carbon economy. A commitment to ESG reporting can build brand health, attract new customers, build confidence with investors and potentially help you win business with partners are on a similar journey. There’s a lot at stake.
Companies should consider the benefits. Those that operationalize ESG technology can drive decision-making on decarbonization. If you have set net-zero targets, technology can help you assess in real time where you are on the journey. This infrastructure can help your company move towards investor-grade reporting that is business-driven, credible and well-supported. Your company’s management and its board can also gain greater confidence in the processes used to collect, measure and manage the information and that the data being reported is accurate.
Technology will also allow companies to quickly react to greater regulatory and stakeholder pressure to provide expanded sustainability data — a trend we believe isn’t likely to go away any time soon


California startup Watershed raises $100 million for emissions-tracking software | GreenBiz
San Francisco-based Watershed Technology recently raised $100 million in its Series C, kicking off February with a strong showing for climate tech funding. The infusion values the software company at $1.8 billion.
The climate tech company helps businesses track their greenhouse gas emissions and other environmental impacts via specific software. Once emission hotspots are identified, Watershed works with clients to mitigate impact. Current customers include Walmart, BlackRock, General Mills, Stripe and Bain Capital.

"Exponential climate action happens when companies rally together to build the climate economy," said co-founder Taylor Francis to Yahoo!Finance of the mission of Watershed.

Emissions disclosure requirements are quickly becoming the norm around the world. California recently passed legislation requiring companies to disclose Scope 1, 2, and 3 emissions starting in 2027, while the EU mandates similar requirements for companies trading on the European stock exchange. Companies must understand how to comply with these new laws to avoid heavy fines and even jail time. 
Additionally, the Senate Environment and Public Works Committee just passed the bipartisan PROVE IT Act, a bill that would task the Department of Energy with discovering the carbon footprint of certain manufacturing products, including cement, fertilizer, iron and plastic produced in the U.S. The total impact could then be compared with the carbon footprint of similar goods being imported into the country. If the footprint is higher than domestically made materials, a carbon tax would be charged. 

These legal pressures, combined with a rapid influx of climate-related disasters, demonstrates the connection between Watershed’s $100 million Series C and the company’s long-term value.
"Climate business is becoming the business," said co-founder Francis to Bloomberg.

And Watershed isn’t alone. Companies such as Greenly, Emitwise and Aclima are just some competitors offering carbon accounting and strategy consulting for companies looking to reach net zero. 
Given the reality of companies and a public push for climate data transparency, Watershed intends to use its Series C funding to expand its solution capacity for corporate climate accountability services, namely emissions measurements and sustainability reporting. 


https://watershed.com/customers
https://watershed.com/customers

Summary

Sustainability technology covers a broad range of
categories:

« Technology investment to reduce environmental
impacts

« Technology that can streamline our sustainability
efforts — from staff time to equipment maintenance;
and

« Data management tools to use and share information
about the company’s sustainably progress.

While each of these has a unique role, they are all
intertwined - ultimately working together to achieve our
goals of reducing the environmental impacts of our
companies.

Understanding that the landscape is changing is perhaps

as important as understanding the details of the changes.

As technology becomes more complex, experts can help
guide us to the optimal level of investment for our
unigue operations.
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Presenter Notes
Presentation Notes
A quick summary before opening the call up the Q&A.

As you’ve heard, sustainability technology covers a broad range of categories.  
Frankly, understanding that the landscape is changing may be as important as understanding the details of the changes. 
As technology becomes more complex, experts such as those you heard from today, can help guide us to the optimal level of investment for our unique operations.   

That seems like a good note to end on – and to open the floor to Q&A.  

 





ISRI CALENDAR

Virtual Events

 Workforce Wednesdays: March 6, 13, 20

« Revolutionize Your Safety Program: March 20t

« Sorting Scrap Efficiently with Vanta Handheld XRF: March 27th

In-Person Events
« EV Safety Technician, Columbus, OH: March 10-12
* ISRI2024 Convention, Las Vegas, NV: April 15-18

* |ISRI Spring Safety & Environmental Conference (ISRI), Indianapolis,
IN: June 4-6

https://www.isri.org/events-training/
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