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Is the global energy system resilient enough to meet the today’s challenges?

Record hot summers
and cold winters

Post-pandemic
record power
demand

Grid outages Soaring power

prices
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Global energy security will require reliability and deliverability of gas supplies at
reasonable prices

Asia LNG spot prices European nominal day-ahead power price by country
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Source: TEPCO, Argus, Wood Mackenzie Source: ENTSO-E, EnergyMarketPrice & Wood Mackenzie
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Opposing priorities to burn and export U.S. gas may create prolonged tightness in the
market, raising electricity prices

Key LNG exporters (Woodmac Base Case) U.S. annual utility-scale generation from key energy transition
fuel types
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Power interruption or unaffordability is affecting end users
Energy has emerged from the backdrop of life to the forefront, as a point of acute concern

Coal shortages and high
prices resulted in rolling
industrial outages,
squeezing businesses

The number of UK households in
fuel poverty is expected to

double” after regulator raises

retail price cap a record 54%
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Record gas, coal and
carbon prices have
delivered record power
prices — creating
concern and even unrest

Spot power prices have
reached record highs, with
utilities unwilling to take on new
Iarge commercial customers
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The ‘Texas freeze’ of 2021, PSPS
throughout the West, and power
outages from Hurricane Ida and
Superstorm Sandy have shaken

American’s confidence in the grid.

Middle East: climate
change-induced heat
waves is increasing
power demand while
years of underinvestment
have made grids fragile
and prone to outages.

Flooding and a power
plant explosion led to
unplanned power
outages and price
surges in H1 2021

Source: Wood Mackenzie, "Resolution Foundation
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Capacity financed by third parties has grown significantly over the last four years
Energy-as-a-Service shifts the upfront capital cost, financial risk, and operation complexities to third-parties

Over the last four years, microgrid-as-a-service has grown by 160% while there has been a 21% drop in the capacity owned
by the end user.

Resilience-as-a-solution programs filed by utilities Microgrid-as-a-service vs end user-owned microgrid capacity
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Source: Wood Mackenzie Grid Edge Service, NC Clean Energy Technology Center 5
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DERSs today participate in wholesale markets as emergency demand response
Restricted to DR patrticipation, DERs are unwilling or unable to participate economically

83% of Price-Responsive
93% of DR are LMR, which ISO newengland Demand (economic DR)

are emergency resources capacity offered at market
cap of $1000/MWh.
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- Virtually no participation in
» DA economic DR and
’ F\ (ﬂ ancillary service programs.

Economic and AS
participation makes up 1.7%
of DR revenue. The remainder
is emergency capacity.

“31 California ISO

A vast majority of DR capacity
participates as either Reliability
DR (RDRR) or through DRAM,
bidding near $1000/MWh offer

cap Main DR opportunities are emergency capacity

programs that do not provide energy value, despite
its significance in ERCOT’s energy-only market.

Source: Wood Mackenzie Grid Edge Service Non-LSE aggregators can’t bid energy or ancillaries.
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We provide commercial insight and access to our experts leveraging our integrated

proprietary metals, energy and renewables research platform.

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

e Acquired Genscape, MAKE
and Greentech Media (GTM)

e | eaders in the energy transition
and cross-commodities

e QOver 600 sector-dedicated analysts
and consultants globally

e | ocated close to customers and
industry contacts

EDINBURGH @

CALGARY @

VANCOUVER @ ® CHICAGO

BOSTON &
® NEW YORK

SAN FRANCISCO @+ + LOUISVILLE ® ANNAPOLIS

AUSTIN ®
® HOUSTON

MEXICO CITY @

LIMA @

® RIO

® BUENOS AIRES

@® Wood Mackenzie offices

@ AARHUS
LONDON-®

® AMSTERDAM
@® VIENNA

MADRID @

® ABUJA

® JOHANNESBURG

MOScow
. ASTANA
L]

SEOUL
BEIJING @+ @

SHANGHA) @
® NEW DELHI

® TOKYO

® HONG KONG
@ DUBAI

KUALA LUMPUR &
® SINGAPORE

JAKARTA @

® BRISBANE
PERTH @

@ SYDNEY

@ Wood Mackenzie offices with Power & Renewables presence


http://www.woodmac.com/

What the Energy Crisis means for distributed energy: PJM General Session woodmac.com

#
]

License

Ownership Rights

All reports are owned by Wood Mackenzie, protected by United States Copyright and international copyright/intellectual property laws under
applicable treaties and/or conventions. User agrees not to export any report into a country that does not have copyright/inte llectual property laws
that will protect Wood Mackenzie’s rights therein.

Grant of License Rights

Wood Mackenzie, hereby grants user a personal, non-exclusive, non-refundable, non-transferable license to use the report for research purposes only
pursuant to the terms and conditions of this agreement. Wood Mackenzie retains exclusive and sole ownership of each report disseminated under this
agreement. User agrees not to permit any unauthorized use, reproduction, distribution, publication or electronic transmission of any report or the
information/forecasts therein without the express written permission of Wood Mackenzie. Users purchasing this report may make a report available to
other persons from their organization at the specific physical site covered by the agreement, but are prohibited from distributing the report to people
outside the organization, or to other sites within the organization.

Disclaimer of Warranty and Liability

Wood Mackenzie has used its best efforts in collecting and preparing each report.

Wood Mackenzie its employees, affiliates, agents, and licensors do not warrant the accuracy, completeness, correctness, non-infringement,
merchantability, or fithess for a particular purpose of any reports covered by this agreement. Wood Mackenzie, its employees, affiliates, agents, or
licensors shall not be liable to user or any third party for losses or injury caused in whole or part by our negligence or contingencies beyond Wood
Mackenzie’s control in compiling, preparing or disseminating any report or for any decision made or action taken by user or any third party in reliance on
such information or for any consequential, special, indirect or similar damages, even if Wood Mackenzie was advised of the possibility of the same.
User agrees that the liability of Wood Mackenzie, its employees, affiliates, agents and licensors, if any, arising out of any kind of legal claim (whether in
contract, tort or otherwise) in connection with its goods/services under this agreement shall not exceed the amount you paid to Wood Mackenzie for use
of the report in question.
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Wood Mackenzie™, a Verisk business, is a trusted intelligence provider, empowering decision-makers with unique insight on
the world’s natural resources. We are a leading research and consultancy business for the global energy, power and
renewables, subsurface, chemicals, and metals and mining industries. For more information visit: woodmac.com

WOOD MACKENZIE is a trademark of Wood Mackenzie Limited and is the subject of trademark registrations and/or
applications in the European Community, the USA and other countries around the world.
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