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About this report

The U.S. Distributed Energy Resource (DER) Outlook is an annual publication of Wood Ma ¢ k e n Energydmansition Practice. Each year, we gather data on U.S.
non-residential demand flexibility potential; residential connected devices penetration and customer-sited energy storage, electric vehicle (EV) infrastructure, fuel-based
generation, and solar deployments, policies, regulations, and dynamics. We compile this information into this report, which is intended to provide the most
comprehensive view of the scale, risks, and opportunities confronting the deployment and optimisation of distributed energy in the United States.
The definition of DERs across the industry. For this report, we have defined DERs as:

A iGrid connectedo

A fCustomer-sitedo
A MW restriction
A Voltage range

For this report we identify, aggregate and forecast growth for 29 DER sub-types, offering a complete picture of the evolution of DER penetration in the US power system.

Notes:
References, data, charts and analysis from this report should be attributed to Wood Mackenzie Power & Renewables
For sales inquires and full DER definition please contact sales at contactus@woodmac.com

Media inquiries should be directed to Chloe Holden from Wood Mackenzie Power & Renewables (Chloe.Holden@woodmac.com)
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The DER outlook compiles findings from 29 forecasts across six resource types into
aggregated national values

DER forecast taxonomy hierarchy

Resource Market Segment

_ Non-residential
EV infrastructure

Residential

Type

Medium & Heavy-duty
Chargers

Public Charging
Workplace
Residential Charging

Resource Market Segment

Load management potential
) Non-residential
non-residential

Type

Non-residential load
management

Fuel-based generation Non-residential

Natural Gas

Diesel

See full report for complete listing of 29 sub-types.

Source: Wood Mackenzie Energy Storage Service, Grid Edge Service, and U.S. Distributed Solar Service

Load management potential

N . . Residential Connected Devices
I residential
Non-residential Non-residential storage
Battery storage
Residential Residential storage
Non-residential Solar
Solar _ _
Residential Solar


http://www.woodmac.com/
https://www.woodmac.com/reports/power-markets-united-states-distributed-energy-resources-outlook-der-installations-and-forecasts-2016-2025e-416181/#utm_source=wmpardot&utm_medium=execsummary&utm_campaign=pandr&utm_content=wmpr_deroutlook2020

]

US DER outlook 2020: Executive summary woodmac.com

i

Contents

1. Introduction and key findings

2. Overview of U.S. DER potential

3. Coronavirus impacts on distributed energy 23
4. Distributed solar 29
5. Load management 36
6. Electric vehicle charging 50
7. Distributed battery storage 56
8. Distributed fossil generation 63
9. Appendix: Methodology and about the authors 69



http://www.woodmac.com/

US DER outlook 2020: Executive summary woodmac.com ==

2020 United States DER market scorecard

Load management
potential T non-
residential

EV Fuel-based
infrastructure generation

Load management

Battery storage potential - residential

Annual (2020 installations)

Installations 2020E
(DER capacity - MW)

Coronavirus impact
(y-0-y change (MW)

Half-decade trends

Cumulative DER
capacity
2016-2020E (MW)

Cumulative DER
capacity
2021E-2025E (MW)

Cumulative 5-year
change DER capacity
(%)

Details for 2020 installations and half-decade trends are available in the full report.

Source: Wood Mackenzie Energy Storage Service, Grid Edge Service, and U.S. Distributed Solar Service 4
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Following a tumultuous 2020, the customer-sited DER market will recover quickly, but
significant uncertainty remains regarding the economic impact of the coronavirus

DER installations between 2016 and 2025E will total 122.3 GW of DER capacity

A Residential installations will dominate the market, accounting for 77% of DER capacity, totaling nearly 94.4 GW

A Annual non-residential installations are expected to pick up in the 2020s more than doubling between 2019 and 2025E from 2.4 GW to 5.1 GW
A Between 2016 and 2025E, distributed generation and storage will account for 20.7% of all generation and storage installed in the U.S.
The novel coronavirus pandemic and subsequent recession will have a lasting impact across DER markets

A Lower economic activity and higher unemployment will decrease both ¢ 0 n s u ndisposaldle income and business investment in the early
2020s, reducing investment in non-critical purchases such as customer-owned or i leased energy infrastructure

A Following an abrupt 61% drop in installations by DER capacity in 2020, the DER market will not exceed its 2019 pre-Coronavirus high until 2024
Capital investment in customer-sited DERs is diversifying to support the growth of a wider set of resources
A Total capital expenditures will more than double from a 2020E low to 2025E, driven by growth in non-solar markets*

A Growing capital requirements for grid-interactive water heaters, energy storage, and EV infrastructure will take an increasingly large share of
investment, as solar slips from attracting a majority of DER capital investment to a plurality in 2025

North American Electric Reliability Cor por at N B R @®Rgédliability requirements can be met with only a fraction of DER capacity

A NERC forecasts that the bulk power system will only require 36 GW of demand response in 2025 to ensure reliability representing less than
10% of all DER capacity potential available in that year.

Source: Wood Mackenzie Grid Edge Service, U.S. Distributed Solar Service, and Energy Storage Service 5
* - capital expenditure figures are available in the full report
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Over 90% of DER capacity will come from solar, residential connected devices, and EV
Infrastructure between 2020E and 2025E

Furthermore, customer-sited solar and storage will account for 20.7% of combined US generation and storage capacity
from 2016-2025E

US DER capacity by DER type (2016-2025E) US bulk generation capacity additions by fuel type (2016-2025E)

Annual capacity additions (GW)

Annual capacity potential additions (GW)
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Source: Wood Mackenzie Energy Storage Service, Grid Edge Service, US Distributed Solar Service, and North American Power Service
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Solar and EV infrastructure will lead all DER in the first half of the 2020s
Only 4.9% of the new DER capacity will come from fuel-based generators

Cumulative DER capacity additions by resource and customer type (2016-2025E)
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m Solar ®Resiload management Potential = EV infrastructure ™ Battery storage = Fuel-based generation ® Non-resi load management potential

Source: Wood Mackenzie Energy Storage, Grid Edge Service, U.S. Distributed Solar Service; U.S. Department of Energy

Note: Cumulative fuel-based generation capacity figures are the sum of Wood Ma ¢ k e n @ingehensive resource database accounting for projects commissioned after 2000 and the Departmentof En e r gajlyd s 7
of customer-sited CHP sites commissioned between 1980 and 2000.
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Cost declines, the expansion of dynamic rates and resilience will drive more
tempered DER growth through 2025

Capital cost decline

Growth of
dynamic rates

Resilience and
decarbonization

Solar, battery storage (stationary systems and EV batteries), and electric vehicle infrastructure capital costs are expected to
fall by 6% to 35% between 2019 and 2025.*

These price drops will continue to improve the economics of these resources, making them more competitive with retail rates
and traditional alternatives such as internal combustion engine vehicles.

Between 2018 and 2020, more than 10 million residential customers will be transitioned to a dynamic time-of-use rate in
California, assuming the public utility commission does not delay the roll-out due to the impacts of coronavirus. This alone will
more than double the number of customers on dynamic rates in the U.S. to more than 18 million customers.

All non-fixed charge rate determinants have implications for DER economics. Fixed volumetric rates and favourable net energy
metering structures improve solar and fuel-based generation economics, while dynamic rates improve battery storage and load
management resource economics while potentially benefiting fuel-based generation and EV infrastructure.

Renewable portfolio standards and storage mandates are creating some long-term certainty for low- and no-carbon technologies.

The investment tax credit will phase down from 30% to 10% for solar and paired storage between 2019 and 2022 and continue
past 2023 at 10% for non-residential solar.

EV infrastructure policy continues to offer significant support through over $2.9 billion in regulated and pass-through utility
spend on EV infrastructure and Dieselgate funding.

Confronted with continued threats to operational continuity from major storms, commercial and industrial customers are investigating
traditional resilience solutions in addition to natural gas generators and more advanced hybrid DER architecture microgrids

Solar and storage cost declines create an increasingly competitive alternative for residential customers seeking a greener back-up option.
Corporate sustainability efforts continue to expand as customer and societal support for environmental stewardship grows.

Leading companies such as Google and Microsoft plan to better match consumption with renewable generation on an hourly
basis, creating additional demand for flexibility via load management, flexible EV charging, and battery storage.

Source: Wood Mackenzie Energy Storage Service, Grid Edge Service, and US Distributed Solar Service 8

* - Cost decline data is available in the full report
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The DER market will surpass its 2019 peak in 2024

Coronavirus impacts are expected to take a heavy toll in 2020 leading to a 61% decrease in annual DER
capacity additions

i

Annual net DER capacity change by DER market segment

A Residential installations will dominate the market, accounting for 77% of DER installations from 2016-2025

A Non-residential net* DER capacity will drive the DER ma r k estodesy, more than doubling its 2019 peak

=
S
2
Q
@©
o
]
(&)
'
L
)
<
)
c
C
2016 2017 2018 2019 2020E 2021E 2022E 2023E 2024E 2025E
® Non-Residential ® Residential
Source: Wood Mackenzie Energy Storage Service, Grid Edge Service, and US Distributed Solar Service o]

*-fi N eDER capacity additions includes the negative impact of falling non-residential load management DER capacity on the annual totals
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Electric vehicle infrastructure will take over from solar as the largest DER market by
DER capacity in 2025

DER capacity by resource type by year, 2016-2025E

A The resource base for all resource types, except non-residential load management potential, will grow during the period.
A Non-residential load management will decline due to the shrinking brick and mortar retail sector, energy efficiency
improvements, and falling business investment in new commercial and industrial facilities
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Source: Wood Mackenzie Energy Storage Service, Grid Edge Service, and US Distributed Solar Service 10
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Capital investment requirements for DER will diversify as solar spending moderates
Capital expenditures on solar will fade to ¥z of all DER by 2024

Annual capital expenditure by resource, 2016-2025E Share of capital expenditures Solar v. other DER, 2016-2019

\ m Solar

® | oad flexibility potential -
residential
Fuel-based generation

® EV infrastructure
Battery storage

Forecasted share of capital expenditures by resource, 2020E-2025E
‘ m Solar
m Load flexibility potential -
residential

% of all DER capex
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Source: Wood Mackenzie Energy Storage Service, Grid Edge Service, and US Distributed Solar Service 11
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The post-2020 market outlook is strong, but economic, environmental, and technical

risks and opportunities could derail or accelerate growth in the next five years
Macroeconomic conditions, retail rates, and consumer demand will have the greatest impact on the DER market

Opportunities Risks
1. Increasein dynamic rate determinants as a proportion 1. Prolonged economic recession/depression leading to
of customer bills. This includes time-of-use, demand a decline in consumer and business disposable income,
charges, critical peak or real-time rates spending, and building starts
E fia [ ] b [ 8
(non-public charging) _ e . .
2. Building code and standards changes promoting 2. Safety-related permitting, installation and

interconnection project delays

electrification and energy management readiness
B [ S8 : Fia i
3. Increase in dynamic rate determinants as a

3. Technology improvement and innovation such as new _ . . .
. . proportion of customer bills. This includes time-of-use,
storage chemistries, cheaper manufacturing processes, etc.

demand charges, critical peak or real-time rates
- fia (]

4. Increased end-customer focus on resilience and
microgrids (Public charging)

5. Increased end-customer focus on sustainability
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3 Battery storage EV charging Fuel-based Non-resi load Resi load Solar
generation management management

Source: Wood Mackenzie Energy Storage Service, Grid Edge Service, and US Distributed Solar Service 12
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The pandemic will cause a dramatic 61% drop in installed DER capacity in 2020
The market will experience a V-shaped recovery in 2021, but it will trail its 2019 DER capacity peak until 2024

Annual installed DER capacity change by resource type (2017-2025)
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Source: Wood Mackenzie Energy Storage Service, Grid Edge Service, US Distributed Solar Service, and North American Power Service
Note: Load management potential i non-residential Is not included in this chart as net installed DER capacity for the resource is negative in each year shown
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Wood Mackenzie Distributed Energy Intelligence by the numbers

The source for ground-up distributed energy proliferation, strategy, and competition analysis in North America

5 year forecasts and historical adoption data for 29 different DER resource sub-types for the United States
6 annual flexibility, electrification, and digitalization case studies covering commercial viability, project design, and economics

5 global utility distributed energy strategy teardown profiles covering company strategy, investments, and performance

12 Key countries tracked including five-year forecasts for residential and non-residential distributed energy storage

10 years of historical and forecasted pricing trends spanning 2014 to 2024 covering batteries, hardware, software, and more

4 guarterly deep-dive reports covering US distributed storage deployments, policies, M+A activity, and market outlook

45 state profiles covering residential and non-residential forecasts, policies, and installer, module and inverter market share

18 million DG projects across 21 states with project level details covering 70% of residential and 85% non-residential markets

29 DG financiers and asset o w n e raskings and market shares
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We guide companies
leading the electricity

. . OIS EN Energy Storage
transformation into the FY) FuelMarkets
new energy economy
Our Power & Renewables capabilities support % Wind Power Grid Edge
clients by providing actionable market tracking and |
long-term strategic planning across the value chain
SEEr BowEr Energy Transition

and Electric Vehicles

Supply Chain Supplier technology strategies, financial health, production capacity, and policy and materials risks

Technology, Systems & Operations Trends in system costs, design, installation, performance and asset management

Market Dynamics Technology-specific competitive landscape and mid-term growth outlooks

Integrated Power Outlooks Power system modeling of long-term, all-technology outlooks on supply, demand and price within regional power system
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About Wood Mackenzie

We provide commercial insight and access to our experts leveraging our integrated proprietary metals, energy
and renewables research platform

i

Wood Mackenzie is ideally
positioned to support
consumers, producers and
financers of the new energy
economy.

Acquisition of MAKE and Greentech
Media (GTM)

Leaders in renewables, EV demand
and grid-connected storage

Over 600 sector-dedicated analysts and
consultants globally, including 75
specifically to power and renewables

Located close to clients and industry
contacts

. Wood Mackenzie offices ‘ Wood Mackenzie Power & Renewables offices

About Wood Mackenzie 16
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