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About the BCSE

The Business Council for Sustainable Energy (BCSE) is a coalition of
companies and trade associations from the energy efficiency, natural
gas and renewable energy sectors.

The Council advocates for policies at state, national and international
levels that:

* Increase the use of commercially-available clean energy
technologies, products and services;

e Support an affordable, reliable power system; and
e Reduce air pollution & greenhouse gas emissions.
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About the Factbook: The sub-sections within each- B
sector

For each sector, the report
shows data pertaining to

three types of metrics
(sometimes multiple charts
for each type of metric)

\ 4 \ 4 \ 4
Deployment: captures how much activity Finance: captures the amount of Economics: captures the costs of

is happening in the sector, typically in investment entering the sector implementing projects or adopting
terms of new build or supply and demand technologies in the sector

BloombergNEF

4 ©BloombergNEF L.P. 2020. Developed in partnership with the Business Council for Sustainable Energy.



The 2020 Sustainable Energy in America Factbook is Sponsored by:

GOVANTA

Powering Today. Protecting Tomorrow.

SC%‘}ﬁ'ﬂﬁf @9 Sempra Energy’

© 2020 BCSE



U.S. energy overview: Productivity

U.S. GDP and primary energy consumption U.S. energy productivity

$ trillion of GDP / quadrillion BTU of energy
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Source: Bureau of Economic Analysis, EIA, BloombergNEF Notes: Values for 2019 are projected, accounting for seasonality, based on latest monthly
values from EIA (data available through September 2019). 2019 GDP estimate is a projection from economists compiled at ECFC <GO> on the Bloomberg
Terminal.
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US energy OverV|eW Energy and ..........................................
electricity consumption

U.S. primary energy consumption, by fuel type U.S. electricity demand
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Source: EIA, BNEF Notes: “CAGR” on the right hand side graph is compound annual growth rate. Values for 2019 are projected, accounting for
seasonality, based on the latest monthly values from EIA (data available through September 2019). BTU stands for British thermal units.
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U.S. energy overview: Electricity generation
mix
U.S. electricity generation, by fuel type U.S. electricity generation, by fuel type
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Source: EIA, BloombergNEF Note: Values for 2019 are projected, accounting for seasonality, based on latest monthly values from EIA (data available
through October 2019)
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U.S. energy overview: Electricity generation mix
by U.S. power market
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Source: EIA, BloombergNEF Notes: MISO is the Midwest region; PIM is the Mid-Atlantic region; SPP is the Southwest Power Pool which covers the central southern U.S.; Ercot covers most of Texas.
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U.S. energy overview: Electric
generating capacity build by fuel type

U.S. electric generating capacity build, by fuel type

GW
70
60 - m Other
50 - ® Renewables
40 ] — m Hydro
30 m N ~ mNuclear
20 I N R = Oil
o | Lo
10 m S— o m il Gas
- -

0 -l = — 7EEE!!!!!!!7 m Coal

O 1 N M T O O MNOODOO AN MM ST ON~MNODOGZLOAANMSTLW OO O

OO OO O OOOOOOO)OOOO O OO O OO OO O O I A A d A d d d d -

OO O)YO)O)OOOO) OO O O OO O OO OODODODODODOLDDOLDLOLDDOLODOLO O o o o

™ e = e e e o = " N AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN NN

Source: EIA, BloombergNEF Note: All values are shown in AC except solar, which is included as DC capacity. “Renewables” here does not include hydro,
which is shown separately. All capacity figures represent summer generating capacity. Includes installations or planned installations reported to the EIA
through October 2019, as well as BloombergNEF projections.
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Corporate procurement of renewable power

U.S. corporate PPASs, by technology Largest corporate offtakers, 2019
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Source: BloombergNEF Note: Charts show offsite PPAs only
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U.S. energy overview:. Completed and
announced coal-fired plant retirements

U.S. coal retirements, by type Total U.S. coal retirements, 2018 vs 2019
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Source: EIA, company announcements, BloombergNEF Notes: “Retirements” does not include conversions from coal to natural gas or biomass; includes
retirements or announced retirements reported to the EIA through October 2019. All capacity figures represent summer generating capacity.
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U.S. energy overview: Greenhouse gas
(GHG) emissions

Economy-wide and energy sector emissions Emissions by sector
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Source: BloombergNEF, EIA, EPA Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990-2016 Notes: “Sinks” refer to forests and green areas
which absorb carbon dioxide. Values for 2019 are projected, accounting for seasonality, based on monthly values from EIA available through September
2019.
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Industrial power prices compared

$/MWh (nominal)
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come from a different source than preceding years.
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Energy as a share of personal consumption
expenditures

Total energy goods and services as share of Electricity and natural gas as share of total
total consumption expenditure consumption expenditure
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Source: Bureau of Economic Analysis, BloombergNEF

15 ©BloombergNEF L.P. 2020. Developed in partnership with the Business Council for Sustainable Energy. Bloomberg NEF



Technology Costs
The cost of renewable power generation has dropped significantly

Levelized cost of energy (nominal)
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Batteries .......................................
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Economics: U.S. levelized costs of
electricity (unsubsidized for new build, 2H
2019)

$/MWh (nominal)

500
450 '-:-::-:-:
400
350
300 272
250
200 185 251
I

150 108 112 171
100 59 57 61 76 76 - -

50 ] - 75

40 52 39
0 26 36 38 38
Onshore Tracking PV Non-tracking Large hydro  CCGT CHP Onshore Non-tracking Demand OCGT  Utility-scale Pumped
wind PV wind + PV + Response battery (4h) hydro
storage storage

Source: BloombergNEF. Note: The LCOE range represents a range of costs and capacity factors. Battery storage systems (co-located and stand-alone)
presented here have four-hour storage. In the case of solar- and wind-plus-battery systems, the range is a combination of capacity factors and size of the
battery relative to the power generating asset (25% to 100% of total installed capacity). All LCOE calculations are unsubsidized. Categorization of
technologies is based on their primary use case.
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Deployment: Electric vehicle and fuel cell S SRR A
vehicle model availability in North America
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Source: BloombergNEF, Marklines. Note: EV includes BEVs and PHEVs. FCV stands for fuel cell electric vehicle, PHEV stands for plug-in hybrid electric
vehicle and BEV stands for battery electric vehicle. Data as of November 26, 2019.
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The Sustainable Energy Decade
headlines

How the U.S. generates, delivers, and consumes energy profoundly changed during the 2010’s
Production
e At the well-head: gas production jumped >50%.

e At the power plant:
— Gas-fired power generation went from meeting 24% (2010) of electricity demand to 38% (2019).
— Conversely, coal-fired power generation dropped from 45% to 23%.
— Renewables generation jumped 77%, 2010-2019 to contribute 18% in 2019. Capacity more than doubled.

e 38% of U.S. power in 2019 was zero-carbon. Renewables + gas generation: 56%. Renewables + nuclear + gas = 76%
Delivery

e Gas distribution pipelines grew from 2.09 million to 2.24 million miles (through 2018) with $185 billion invested in midstream.
e 2010-2018 (last year of complete data): $170 billion spent by investor-owned utilities on expanding transmission.
Consumption

e GDP grew every year of the decade, but energy consumption year-on-year actually shrank in five of them.

e GDP grew by ~one quarter, but total energy use grew just 6.6%. Energy productivity improved through the decade.

e Deployment of more energy efficient devices and services:
— Smart meters: 10 million -> 85 million
— LED’s: ~0 -> 1.1 billion (just through 2018).
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The Sustainable Energy Decade
headlines

Energy security

e The U.S. started the decade as a net importer of ~10m barrels of oil per day. Ended 2019 at ~0 (on a net basis).
e The U.S. switched from being a net gas importer to a net exporter.

Investment

e $390 billion invested in U.S. renewable energy assets over a decade (pre-2010 cumulative: $100 billion)

e 3.5 million Americas working in efficiency, energy storage, renewables, nuclear and gas.

Emissions

e U.S. power sector emissions of harmful greenhouse gases dropped by near 1/4. Economy-wide, emissions dipped 4.1%.
e The U.S. power is no longer the primary source of U.S. emissions.

The benefit to consumers

e Natural gas, wholesale power, and retail power prices are all down since a decade ago (with variation by region).
e More consumer choices: at the pump, in the automobile showroom, at home.

e U.S. households putting less than 4% of their monthly average income toward energy-related expenses, down from 5.1% a decade
ago.
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BloombergNEF (BNEF) is a leading provider
of primary research on clean energy,
advanced transport, digital industry,
innovative materials, and commodities.

BNEF’s global team leverages the world’s
most sophisticated data sets to create clear
perspectives and in-depth forecasts that
frame the financial, economic and policy
implications of industry-transforming trends
and technologies.

BNEF research and analysis is accessible via

web and mobile platforms, as well as on the Bloomberg NEF

Bloomberg Terminal.

Coverage.
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Deployment: Industrial on-site power generation, by

type of fuel

Industrial, on-site power generation, TWh
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e The industrial sector’s energy consumption has risen 24% over the last decade and now accounts for 23% of total U.S. primary energy
demand. The sector’s total emissions of harmful greenhouse gases rose at a slower, 14% pace over the same period. The industrial sector
now accounts for 23% of total U.S. GHG emissions.

e Industrial sector, on-site power generation is when electricity is produced at an industrial plant’s premises rather than coming from the grid.
From 2018 to 2019, on-site industrial power generation rose 1%. Since the start of the decade it is up 12%.

e In 2019, natural gas was responsible for an estimated 98TWh of on-site generation at industrial facilities. Other sources provided an additional

51TWh. In total, industrial on-site generation increased 1.5TWh over 2018 levels. This uptick is driven by gas-based generation’s 2.7TWh
increase as gas displaced other, more expensive fuels, namely coal. The percent of on-site generation provided by gas has increased in the
last decade, from 57% in 2009 to 66% 2019. This shrunk the size of an otherwise more carbon-intensive, coal-dominated fuel mix.

Source: BloombergNEF, EIA; Note: Values for 2019 are projected, accounting for seasonality, based on latest monthly values from EIA (data available through October 2019)
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residential customers vs. consumption
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+« Residential natural gas consumption decreased by 2% in 2019 even as the number of customers grew by 1% . The customer base for
residential gas has expanded by 5 million, or 8%, in the last decade — and by 121 million, or 21%, over the past 20 years. Meanwhile,
residential consumption remained largely flat over the same time, rising 7% in 10 years, but only 8% in 20 years, due to efficiency gains in the
use of gas.

+ Residential gas consumption is volatile year-to-year as it's driven by weather patterns. Consumption dropped during the abnormally mild winter
of 2012, which saw a 13% fall in the number of heating degree days from the previous winter. It then jumped during the polar vortices of 2013
and 2014 Year-on-year, 2019 will see a 1% rise in demand, partly due to atypically cold weather holding for the second year in a row.

Source: BloombergNEF, EIA Notes: Values for 2019 are projected, accounting for seasonalily, based on latest monthly values from EIA (data available through October 2019). Heafing degree-
day data is available through September 2019.
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Deployment: U.S. midstream

infrastructure capacity and investment

U

.S. transmission pipeline capacity additions
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U.S. midstream gas utility construction

expenditures
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« Completion delays at the end of 2018 resulted in a lower-than-expected total capacity additions in 2019. Growth in the lower 48 states pipeline
network slowed in 2019. Only two new pipelines came online: Kinder Morgan’s 2Befd Gulf Coast Express, which carries gas from the Permian
to south Texas, and Enbridge’s 2 6Bcfd Valley Crossing, which feeds into an export route to Mexico.

Midstream expenditures kept rising in 2018, reflecting the strongest level of capacity additions since 2008. Total expenditure grew by 24% in
2018, after 25% growth in 2017 . However, midstream investment appetite has begun to dry up with the 2018 MLP tax reforms and unfavorable

market conditions for producers.

Source: BloombergNEF, American Gas Association, EIA Nofes: EIA data include both first-mile fakeaway capacity and pipeline additions that do not impact takeaway capacity. 2019
transmission capacity is a BloombergNEF esfimate. Expenditure values reflect figures reported to the AGA by companies across the supply chain, including transmission compamnies, investor-
owned local distribution companies, and municipal gas utilities. “General™ includes miscellaneous expenditures such as construction of administrative buildings. Totals may not sum due fo
rounding.
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Deployment: US_ bioenergy and sriIIIITILIIIIITIIIIID LI
anaerobic digester build

Annual build: large-scale bioenergy Annual build: farm-based anaerobic digesters
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e In 2019, the U.S. installed 155MW of biomass and 8MW of biogas projects. Bioenergy build has tapered since 2013, when the Production and
Investment Tax Credits, as well as the 1603 Treasury grant program, encouraged nearly 800MW of new installations. However, these
technologies will benefit from the PTC extension that Congress approved at the end of 2019

o

« Waste-to-energy technology has seen more growth in countries such as China, where 111 projects representing 1,800MW were awarded in
2019, up from 86 and 64 projects in 2017 and 2018, respectively. In all, 3, 700MW of waste-to-energy projects is expected online in China
2018-2020. The UK. also has provided important policy support to waste-to-energy. There are now 49 operational plants in the UK., 12 under
construction, 11 in advanced development and another 17 possibly on the way.

+ Nine new anaerobic digesters were added in 2019 in the U5 On average, since 2014, seven new systems have been built annually. The total
count of operational projects (accounting for retirements) has increased 9% since 2014. In addition, there were nearly 775 operational landfill
gas plants, 66 food scrap digester systems and 1,269 wastewater digester systems in 2019, not shown in the graphs above.

Source: BloombergNEF, EIA, company announcements, EPA, WEF Notes: Biomass includes black liguor. Biogas includes anaerobic digestion (projects 1MW and above except wastewater
treatment facilities). The graph on the night reflects anaerobic digesters on livestock farms in the U.S. and is sourced entirely from the EPA AgSTAR database.
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Financing: U_S_ bioenergy asset finance ..........................................

Asset finance for U.S. biomass Asset finance for U.S. biogas, waste-to-energy
;iignolglons BNEF data $ milions BNEF data AcuComm data
: 1,000
1,600
1,400 800
1,200
1.000 600 _ %
800 N T
200 i B 492
200 s fﬁfﬁ g
0 148 w05 24 0 101 G % it % %

20092010201120122013201420152016201720182019 200920102011201220132014201520162017 20182019
mBiogas m\Waste-to-energy

+ Asset (project) finance for new biomass and biogas build continues to fluctuate, with an resurgence of biogas investment in 2017-2019. In
2019, AcuComm and BNEF tracked 15 investments into large biomass, biogas and waste-to-energy projects with a combined capacity of over
70MW and total investment value of $643 million, around double the capacity of — and 32% the investment value of — bioenergy plants
financed in 2018.

+« Lower investment for biomass in the past five years suggests that new build will continue to be subdued. Plants take two to four years to build
and commission, so investment functions as a leading indicator for build.

« AcuComm is an alternate data provider providing coverage of select bioenergy plants throughout the U.S.

Source: BloombergNEF, EIA, company announcements, AcuComm Notes: Values are nominal and include estimates for deals with undisclosed values. Biogas includes anaerobic digestion
(1MW and above, except for wastewalter ireatment facilities) and landfill gas.
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Renewable natural gas (RNG) deployment: - o0
Production and use in transportation

RNG production capacity, by source U.S. natural gas vehicle fuel consumption

Billion cubic feet per year Billion cubic feet per year
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Source: The Coalition For Renewable Natural Gas, Argonne National Laboratory (As of Source: RNG: EPA — Moderated Transaction System, Fossil — EIA Natural Gas
June 2019) Consumption

» The vast majority of U.S. RNG is produced through biological decomposition of waste in landfills. In 2017, RNG met 43% of natural gas
demand from the transportation sector, according to the EPA and EIA. In 2018 (the last year for which complete data exists), that rose to 31%.
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« Key drivers of consumption have been the California Low Carbon Fuel Standard and the national Renewable Fuels Standard. Under the latter,
credits known as renewable identification numbers (RINs) are critical to making RNG competitive, specifically “D3" RINs. In 2019, prices for
RINS collapsed 57% from approximately $2.04/RIN in January, to $0.87 in October, according to the EPA. This drastic drop in price was
triggered by small refinery exemptions granted by the EPA that diminished demand for D3 RINs.

» There were also and estimated 5.24 million gallons, 5.9 million gallons and 5-6.5 million gallons of U.S. renewable propane production in 2017,

2018 and 2019, respectively.
Source: BloombergNEF, FERC
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The RNG value chain

environmental services
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Source: BloombergNEF Note: Waste Collection is defined as the processes of landfilling, waste water treatment, animal manure management and food

waste gathered from residential or commercial facilities
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The Bloomberg NEF ("BloombergNEF"), service/information is derived from selected public sources. Bloomberg Finance L_P. and its affiliates, in
providing the service/information, believe that the information it uses comes from reliable sources, but do not guarantee the accuracy or
completeness of this information, which is subject to change without notice, and nothing in this document shall be construed as such a guarantee.
The statements in this service/document reflect the current judgment of the authors of the relevant articles or features, and do not necessarily
reflect the opinion of Bloomberg Finance L_P., Bloomberg L_P. or any of their affiliates ("“Bloomberg”). Bloomberg disclaims any liability arising
from use of this document, its contents and/or this service. Nothing herein shall constitute or be construed as an offering of financial instruments
or as investment advice or recommendations by Bloomberg of an investment or other strategy (e.g., whether or not to “buy”, “sell”, or “hold” an
investment). The information available through this service is not based on consideration of a subscriber’s individual circumstances and should
not be considered as information sufficient upon which to base an investment decision. You should determine on your own whether you agree
with the content. This service should not be construed as tax or accounting advice or as a service designed to facilitate any subscriber’s
compliance with its tax, accounting or other legal obligations. Employees involved in this service may hold positions in the companies mentioned
in the services/information.

The data included in these matenals are for illustrative purposes only. The BLOOMBERG TERMINAL service and Bloomberg data products (the
“Services”) are owned and distributed by Bloomberg Finance L.P. ("BFLP") except that Bloomberg L.P. and its subsidiaries ("BLP”) distribute
these products in Argentina, Australia and certain jurisdictions in the Pacific islands, Bermuda, China, India, Japan, Korea and New Zealand. BLP
provides BFLP with global marketing and operational support. Certain features, functions, products and services are available only to
sophisticated investors and only where permitted. BFLP, BLP and their affiliates do not guarantee the accuracy of prices or other information in
the Services. Nothing in the Services shall constitute or be construed as an offering of financial instruments by BFLP, BLP or their affiliates, or as
investment advice or recommendations by BFLP, BLP or their affiliates of an investment strategy or whether or not to “buy”, “sell” or “hold” an
investment. Information available via the Services should not be considered as information sufficient upon which to base an investment decision.
The following are trademarks and service marks of BFLP, a Delaware limited partnership, or its subsidianes: BLOOMBERG, BLOOMBERG
ANYWHERE, BLOOMBERG MARKETS, BLOOMBERG NEWS, BLOOMBERG PROFESSIONAL, BLOOMBERG TERMINAL and
BLOOMBERG.COM. Absence of any trademark or service mark from this list does not waive Bloomberg's intellectual property rights in that that
name, mark or logo. All rights reserved. © 2020 Bloomberg.
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