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Executive Summary

In this report, we have gathered data related to ~1,500 potential U.S. utility scale solar projects, with a particular focus on
the 2022 / 2023 buildout and implications for the solar tracker market. While the recent surge in input costs adds risk to
near term construction schedules, longer term expectations are likely still too complacent, particularly given the bulging
queues in areas like Texas, Arizona, Nevada, and PJM. All said, we think the current fundamentals make U.S. utility scale
solar and related tracker companies one of the best ways to add renewables exposure.

U.S. Will Need 20-25GW Of Trackers Annually (vs <10GW in 2020)...
...As Utility Scale Solar Accelerates Through 2022/2023
Beware Of Construction Slippage in 2021

Unprecedented Number Of Mega-Project In Queue...

...As Texas Becomes The Large Scale Solar King (will unseat Cali)
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Section 1: Tracker Market Overview

U.S. Will Need 20-25GW Of Trackers Per Year

With clear advantages, very few large scale solar projects in the U.S. are being deployed without trackers. In fact, we
estimate that over 80% of the capacity installed in 2020 had a tracker, up from 50% in 2018.
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Tracker Utilization Boost

As trackers have become more common, the benefits have also become more clear. To put numbers to it, we connected
utilization data for all U.S. utility scale solar facilities with their respective tracker configuration. As shown in the graph
below, facilities with trackers produce ~2-6% better yields than fixed tilt projects with similar characteristics. Small facilities
(< 50MW) with trackers perform particularly well relative to fixed tilt facilities.
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Tracker Benefit Less Pronounced in Low Irradiance

While tracker performance is evident across all project sizes, relative benefits are less pronounced in areas that have
already have low solar resource. In the data below, we pulled tracker versus fixed tilt facilities in different regions, finding
that areas in the Southeast and Midwest are seeing less relative benefit. Meanwhile, tracker installation appears absolutely
critical in high irradiance areas.




. REUTERS EVENTS'

U.S. SOLAR TRACKER REPORT: PRIMING THE UTILITY SCALE SUPERCYCLE

Tracker Costs Down 50% (on par w/fixed)

Another driver of high tracker acceptance has been the dramatic reduction in costs. Since 2015, solar farms with tracker
systems are down more than 50%, only modestly more expensive than installing fixed tilt solutions.
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Tracker Deployments By Company

As part of our utility scale solar model, we have also projected activity levels for the key U.S. tracker companies. As a broad
statement, we think the main tracker companies can grow +20-30% per year for the next several years. Growth beyond
that will depend on how well the big three can defend off new competitors.
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Section 2: Utility Scale Solar Overview

Utility Scale Solar Under Appreciated

In this slide, we show historical & estimated installations of utility scale solar projects. While most estimates assume ca-
pacity growth moderates in 2022, we think U.S. build out is still in the early stages. In total, we are projecting over 20 GW

of new capacity in 2022 and almost 25 GW in 2023.
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Interconnection Queues Telling A Bullish Story

Swelling applications for utility scale solar projects is contributing to our positive outlook. As shown in these graphs, the
number of applications submitted to the main U.S. ISOs has doubled over the last two years. With 3-4 year lead times, the

latest surge is a strong indication of 2022/2023 installations.
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2022 Visible Backlog +50% VS 2021

While most estimates have 2022 installations of less than 20 GW, we show in this slide why we think that is too conservative.
As of June, we have counted up over 16 GW of solar installations that is already in late stage planning or under construction.
On top of this, we think another 5-10 GW for 2022 will still come in as short cycle projects get closer to approval.
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Be Leary Of Projects Being Pushed Out

While investors are likely underestimating the long term solar buildout, the recent surge in costs is adding significant risks
to the near term. Although some costs have eased in recent weeks, many developers have already started to reassess the
timing of their projects. To put numbers around it, our data shows more than 10% of projects were pushed to the right in

May, up from the normal range of 5-7%.
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Next Phase Dominated By Megaprojects

An interesting characteristic of the U.S. buildout this cycle is the extraordinarily large project sizes. In fact, over the next
three years, we have already counted 43 solar projects that are being planned for over 250 MW. This compares to only 21

facilities that were built of that size over the last 10 years.
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Utility Scale Solar Diversifies Away From Cali

While California has historically been the overwhelming solar builder, the next several years look much different. In fact,
California will likely be less than 10% of utility scale solar installations as 41 other states have now started building at
least one facility (12 of these states had nothing five years ago). Meanwhile, Texas is quickly becoming the large scale solar
king, accounting for 40% of U.S. installations in 2022.
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Texas Becoming The New Solar King

While the utility scale market moves away from California, Texas will likely lead the way over the next several years. In fact,
we expect Texas to account for 40% of U.S. installations next year. Furthermore, the Texas buildout is characteristic of the
overall trend toward larger projects, where over 50% of new capacity will be from projects > 250 MW. This contrasts with
areas like the Southeast that have very little mega-scale activity.
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Related Predictive Data by Lium Research

Utility Solar Model >

Solar Utilization Data >



https://lium.com/lium-sheets-utility-solar-model/
https://lium.com/utility-scale-solar-model/
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About Lium And This Report

Lium is an independent market intelligence firm designed for investors and executives by energy finance
veterans. Data science plus human touch differentiate Lium research - see more at www.lium.com.

Lium LLC is an independent research provider. The Company is not a member of the FINRA or the SIPC and is not a registered broker dealer or investment
adviser. The Company has no other regulated or unregulated business activities which conflict with its provision of independent research. No employee or
member of Lium LLC, or immediate family member thereof, exercises investment discretion over, or holds any position in, securities of any issuer analyzed
by the Company.

Nothing contained this Report should be construed as any offer to sell, or any solicitation of an offer to buy, any security or investment. Any research or other
material received should not be construed as individualized investment advice. Investment decisions should be made as part of an overall portfolio strategy
and you should consult with a professional financial advisor, legal and tax advisor prior to making any investment decision. Lium LLC shall not be liable for
any direct or indirect, incidental or consequential loss or damage (including loss of profits, revenue or goodwill) arising from any investment decisions based
on information or research obtained from the Company.

This Report is produced and copyrighted by Lium LLC, and any unauthorized use, duplication, redistribution or disclosure is prohibited by law and can
result in prosecution. The opinions and information contained herein have been obtained or derived from sources believed to be reliable, but Lium LLC
makes no representation as to their timeliness, accuracy or completeness or for their fitness for any particular purpose. This Report is not an offer to sell
or a solicitation of an offer to buy any security. The information presented in this Report is for general information only and does not specifically address
individual investment objectives, financial situations or the particular needs of any specific person who may receive this Report. Investing in any security
or investment strategies discussed may not be suitable for you and it is recommended that you consult an independent investment advisor. Nothing in
this Report constitutes individual investment, legal or tax advice. Lium LLC may issue or may have issued other reports that are inconsistent with or may
reach different conclusions and opinions than those represented in this Report, and all opinions are reflective of judgments made on the original date of
publication. Those reports may reflect the different assumptions, views and analytical methods of the analysts who prepared them and Lium LLC is under
no obligation to ensure that other reports are brought to the attention of any recipient of this Report or to update or keep current the information contained
in other reports so that such information is consistent with, or not contrary to, the information contained in this Report. Lium LLC shall accept no liability for
any loss arising from the use of this report, nor shall Lium LLC treat all recipients of this report as customers simply by virtue of their receipt of this material.
Investments involve risk and an investor may incur either profits or losses. Past performance should not be taken as an indication or guarantee of future
performance. No Lium LLC officers, employees, agents and/or affiliates may serve as officers or directors of covered companies, or may own more than one
percent of a covered company’s stock.




